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RTI Project No.:  08055.015.001

RTI Protocol No.:  RTI-831

FINAL REPORT

Assessment of Pubertal Development and Thyroid 
Function in Juvenile Male CD® (Sprague-Dawley) Rats After 
Exposure to Selected Chemicals Administered by Gavage 

on Postnatal Days 23 to 52/53

ABSTRACT

The Endocrine Disruptor Screening and Testing Advisory Committee (EDSTAC), assembled by

the U.S. Environmental Protection Agency (EPA) in 1996, recommended the use of a male 20-day

pubertal assay w ith thyroid assessme nt to evaluate test ma terials that are only effective orally, or after a

dosing  duration  longer th an that u sed in th e uterotrop hic assay (E DST AC R eport, 19 98).  T his assay is

the most comprehensive assay in the proposed Tier 1 battery of optional assays.  It is capable of detecting

substances that alter thyroid function, that are aromatase inhibitors, estrogens, anti-estrogens, androgens,

and anti-and rogens, and  that interfere with the  hypothalam us-pituitary-gonada l or –thyroid axis. 

Although the experiments completed or in progress are believed to be sufficient to demonstrate the

usefulness of the female pubertal assay for a wide variety of chemicals, EPA felt that additional multiple-

dose studies across an array of chemicals would provide greater confidence in the reliability and

relevance of the assay.  Therefore, EPA decided to test eight additional chemicals that have various

modes of action, i.e., atrazine, p, p’-dichlorodiphenyldichloroethylene (p, p’-DDE), vinclozolin,

methoxych lor, propylthiouracil, keto conazole, linu ron, and p henobarb ital using the ma le pubertal assay.  

The study was conducted in two components.  In each component, F1 males, produced from

undo sed time d-pregn ant CD ® (Sp rague-D awley) rats (th e F0 ge neration ), were used.  On  the day of b irth

(pnd 0), F 1 pups w ere counted , sexed, weigh ed, and ex amined ex ternally. On pn d 4, the litters were

standardized to ten pups, maximizing the number of male pups.  Natural litters with ten or fewer pups

were not culled.  The F0 females were allowed to rear their pups to pnd 21.  F1 survival, gender

identification, gross observations, and body weight were recorded on pnd 4, 7, 14, and 21.  On pnd 21, F1

males were weaned and weight ranked across litters, then randomized into the treatment groups based on

body weigh t.  Fifteen F1 m ales were assigned  to each treatmen t group in each  compon ent.  F1 m ales were

orally dosed with a  test compou nd or the veh icle (corn oil) from pn d 23 to pn d 52/53 .  Dose volum e (5

ml/kg/day) was based on daily body weight.  In Component 1, animals received atrazine (75 or 150

mg/kg/day), p, p’-DDE (50 or 100 mg/kg/day), vinclozolin (30 or 100 mg/kg/day) or methoxychlor (25 or

50 mg/kg/day) in Mazola® corn oil. In Component 2, animals received propylthiouracil (2 or 25

mg/kg/day), ketoconazole (50 or 100 mg/kg/day), linuron (50 or 100 mg/kg/day), or phenobarbital (50 or

100 mg/kg/day) in Mazola® corn oil.  A separate vehicle control group dosed with corn oil was run
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concurren tly with each com ponent.  D aily body weights an d feed cons umption  for the F1 m ales were

recorded during the post weaning treatment period to scheduled sacrifice.  Clinical signs were recorded

twice daily during the treatment period.  Beginning on pnd 23, F1 males were examined for preputial

separation; the day of complete preputial separation was identified as the age of acquisition of preputial

separation. 

At necropsy on pnd 52/53, the males were euthanized, and blood was collected by external

cardiac puncture for analysis of thyroxine (T4) and thyroid-stimulating hormone (TSH). Body and organ

weights were recorded.  The testis, epididymis, and thyroid were evaluated histopathologically.  The

following observations were made:

� Atrazine.  Treatment with atrazine at 75 or 150 mg/kg/day did not affect the day of
acquisition of preputial separation.  Adjusted organ weights exhibited an increasing trend
for paired testes weight.  No differences were noted in T4 or TSH levels, and no
treatment-related histopathological changes were observed in the thyroid, testes, or
epididymid es.  

� p,p’-DDE.  Treatment with 50 or 100 mg/kg/day p,p’-DDE significantly delayed
preputial separation at both treatment levels.  Adjusted thyroid, liver, and paired kidney
weights  were sign ificantly incre ased at b oth dos es of p,p ’-DD E. W ith respec t to
reproductive tissues, adjusted paired epididymide s weight exhibited a significant decrease
at the high dose, and levator ani plus bulbocavernosa muscle complex (LABC) weight
exhibited a decreasing trend.  Decreased T4 was observed at the high dose, whereas TSH
was not significan tly affected. 

� Vinclo zolin .  The day of preputial separation exhibited significant delays at both the 30
and 1 00 mg /kg/day do se levels.  In a ddition , two ma les in the h igh-dose  group fa iled to
achieve preputial separation prior to scheduled necropsy.  Adjusted weight of paired
testes (incre ase), paire d epidid ymides (d ecrease), an d paired  semina l vesicles w ith
coagulating glands (decrease) exhibited significant treatment-related effects at both dose
levels.  Adjusted dorsolateral and total prostate, and LABC weight exhibited a significant
decrease at the high dose.  T4 levels were significantly decreased at both doses of
vinclozolin, wh ile no effect was ob served on T SH. 

� Methoxychlor.  No effect on preputial separation was noted at either 25 or 50 mg/kg/day
metho xychlor.  A djusted  paired ad renal we ight (incre ase) and  semina l vesicle with
coagulating glands (decrease) exhibited a significant difference from the control group,
and only at the high dose.  Thyroid hormones were unaffected, and no treatment-related
histopatholog y was observed . 

� Prop ylthiou racil.  As expected, propylthiouracil produced a decrease in T4 and an
increase in  TSH , increased  adjuste d thyroid  weight, a nd thyro id follicula r cell
hypertrophy/hyperplasia at both 2 and 25 mg/kg/day. Preputial separation was
significan tly delayed at th e high d ose.  Trea tment eff ects were  also obse rved at b oth
doses in the inc reased adju sted weights of th e seminal vesicles w ith coagulating g lands. 
Adjusted liver weight and paired epididymides weight exhibited an increasing trend.

� Keto cona zole.  The postnatal day of acquisition of preputial separation was delayed at
both doses of ketoconazole.  Other treatment-related changes observed at both treatment
levels included increased adjusted liver and paired adrenal weight, and decreased
adjuste d semin al vesicles w ith coagu lating glan ds weig ht.  The  high d ose of keto conazo le
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also increased ad justed paired  kidney weigh t and decrease d adjusted  paired testes weigh t. 
No effect of treatm ent was obse rved histologically in the tes tes, epididymid es, or thyroid. 
Thyroid ho rmone levels w ere not affected. 

� Linuron.  Linuron delayed puberty at both the 50 and 100 mg/kg/day dose levels, as
evidenced by delayed acquisition of preputial separation.  Adjusted liver weight exhibited
a treatmen t effect (incre ase) at both  dose leve ls; adjuste d semin al vesicles w ith
coagulating glan ds weight w as decreased at th e high dose .  Both T4  and TS H levels were
decreased at both dose levels, although the decrease in TSH at the high dose of linuron
did not reach  statistical significance. 

� Phenobarbital.  The postnatal day of acquisition of preputial separation was delayed at
both d oses of ph enoba rbital.  In ad dition, trea tment-rela ted effects w ere detecte d at both
dose leve ls in an in crease in th e adjus ted weig hts of the th yroid and  liver.  A d ecrease in
adjusted org an weight w as observed a t the high dos e for paired testes and  LABC . 
Adjusted paired epididymides weight exhibited a decreasing trend.  No effect of
treatment was observed on circulating T4  or TSH levels, or histologically in the testes,
epididymid es, or thyroid. 
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OBJECTIVE

The ob jective of th is study was to exam ine the se nsitivity of the  male pu bertal assa y to the effects

of a wid e variety of chemicals  that are  know n to affe ct the en docrin e system  throu gh dif ferent  pathw ays

and/or mec hanisms of a ction.  This assay is the m ost compreh ensive assay in the p roposed T ier 1 battery

of assays, as it is capable of detecting substances that alter thyroid function, that are aromatase inhibitors,

estrogen s, andro gens, an tiandrog ens, and  thyroid-activ e comp ound s that are ag ents wh ich interfe re with

the hypothalamus-pituitary-gonadal axis.  Results from other shorter assays and/or with the use of

intraperitoneal (i.p.) inj ection as the route o f administration, h ave also been  reported (O ’Conn or et al.,

1998a,b; 19 99a,b; 2000 a,b; 2002a,b).  Althou gh the experiments that have b een completed or in progress

are believed to be sufficient to demonstrate the usefulness of these pubertal assays for a wide variety of

chemicals, EPA felt that additional multiple-dose studies across an array of chemicals would provide

greater confidence in the reliability and relevance of the female pubertal assay.  Therefore, EPA decided

to test eight additiona l chemicals that h ave various m odes of action. 

MATERIALS AND METHODS

Test Materials and Dose Formulations

The test chemicals were procured and analyzed for purity by the sponsor, by means of gas

chromatography with a flame ionization detector (GC-FID), gravimetric analysis, or high performance

liquid chromatography (HPLC), as indicated below.  For atrazine, characterization was conducted on one

lot, whereas do sing was acco mplished  with two lots, as ind icated below.  A ll bulk test chem icals were

stored at Battelle, at room  temperature, w ith the excep tion of phen obarbital, wh ich was stored a t 4°C. 

Atrazine

CAS  Numb er: 191 2-24 -9
Supp lier: Chem Se rvices 
Lot No. (C haracterization): 277-93B
Purity (Battelle): 99.9% (GC-FID)
Lot Nos. (do sing): 289-102A and 285-63B (not characterized)

p, p-DDE

CAS  Numb er: 72-55-9
Supp lier: Aldrich 
Lot. No.: 09020KU
Purity (Battelle): 99.4% (GC-FID)
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Vinclo zolin

CAS  Numb er: 504 71-44-8
Supp lier: Chem Se rvices  
Lot No: 281-94A
Purity (Battelle):  99.7% (GC-FID)

Methoxychlor

CAS  Numb er: 72-43-5
Supp lier: Sigma  
Lot No.: 049H1328
Purity (Battelle):  89.7% (GC-FID)

Prop ylthiou racil

CAS  Numb er: 51-52-5
Supp lier: TCI  
Lot. No.: GB01
Purity (Battelle): 99.9% (gravimentric)

Keto cona zole

CAS  Numb er: 652 77-42-1
Supp lier: Spectrum Lab oratory Products 
Lot. No: QL0352 
Purity (Battelle): 100% (HPLC)

Linuron

CAS  Numb er: 330 -55-2
Supp lier: Chem Services
Lot Num ber: 273-81B
Purity (Battelle): 99.5 (H PLC) 

Phenobarbital

CAS  Numb er: 50-06-6
Supp lier: Sigma 
Lot Num ber: 81K2620
Purity (Battelle): 99.1% (HPLC)

Mazola® corn oil (expiration dates 4-03, 9-03, 12-03 and 1-04) was purchased by Battelle-

Sequ im from  retail outlets.  P eroxide  determin ation of th e corn oil u sed was  2.07 m eq/kg (ex piration d ate

4-03), 1.38 meq/kg (expiration date 9-03), 1.77 meq/kg (expiration date 12-03), and 1.34 meq/kg

(expiration da te 1-04).  Th e corn oil was stored  in the freezer. Test ch emicals formu lated in corn oil w ere

stored at 4 °C. Do se formu lations w ere mixe d in corn  oil for adm inistration  at 5 ml/kg .  One v ehicle

formula tion was  mixed  to be adm inistered to  the contr ol group  animals  assigned  to Com ponen t 1



08055.001.015.001

6

compounds, whereas a separate vehicle formulation was mixed to be administered to the control group

animals assign ed to Com ponent 2 .  

Stability an alysis cond ucted at B attelle-Seq uim, of te st dose form ulations o f each ch emical in

corn oil indicated that the formulations were stable for at least eight weeks, with the exception of p, p’-

DDE, and methoxychlor, which were stable for at least 6 and 4.5 weeks, respectively.  Formulations

assayed (trip licate averag e) betwe en 91 .0% a nd 10 9.6%  of the targe t concen tration prio r to shipp ing to

RTI International (Tables 1-A through 1-H).  Additional information may be found in Appendix III (Final

Chem ical Reports for W A 2-14, B attelle, July 24, 200 3).

Animals and Husbandry

For Component 1, 20 timed-pregnant and 2 nonpregnant female outbred albino CD®  (Sprague-

Dawley) rats (Crl:CD®[SD] IGS BR) were received from Charles River Breeding Laboratories (Raleigh,

NC) on September 5, 2002 at gestational day (gd) 13 (Table 1).  A separate order of 20 timed-pregnant

and 2 nonpregnant female rats were received on December 26, 2002 for use in Component 2. The females

were 10 w eeks old up on arrival at RT I.  

Table  1.  Stud y Sche dule

Event Dates

Component 1 (Atrazine, DDE, V inclozolin Methoxchlor)

Receive 20 females at gd 13

Quarantine (gd 13-20)

pnd 0

pnd 21

1st day of dosing (pnd 23)

Necropsy (pnd 52/53)

September 5, 2002

September 5–12, 2002

September 14-16, 2002 

October 5-7, 2002

October 7-9, 2002

November 5-7, 2002

Comp onent 2 (P ropylthioura cil, Ketoco nazole, Linu ron, Phen obarbital)

Receive 20 females at gd 13

Quarantine (gd 13-20)

pnd 0

pnd 21

1st day of dosing (pnd 23)

Necropsy (pnd 52/53)

Reprod uctive Orga n/Thyroid  Histopath ology com plete

Hormo ne Analysis C omplete

December 26, 2002

December 26 – January 2, 2003

January 4, 5, 2003

January 25, 26, 2003

January 26, 2003

February 26, 27, 2003

October 22, 2003

May 20, 2003

For each com ponent, the  animals were  quarantine d for one we ek, during w hich time they w ere

weighed a nd exam ined by a veterina rian.  Represe ntative animals w ere subjected  to fecal examin ation. 

Within one day after receipt of each shipment, the two nonpregnant female rats were sacrificed and blood
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collected for assessment of viral antibody status.  Heat-inactivated serum was sent to BioReliance

(Rockville, MD) for their Level 1 Rat Antibody Screen.  The viral screen consisted of evaluation for the

presence of antib odies aga inst the follo wing:  

� Toolan H -1 virus (H-1), 

� Sendai viru s, 

� pneum onia virus of m ice (PVM ), 

� rat coronavirus/sialod acryoadenitis (RC V/SD A), 

� Kilham rat v irus (KRV ), 

� CAR Bacillus (CAR B), 

� Myco plasm a pulm onis  (M. Pu l.), and 

� parvo (PA RVO ).  

Results of the physical examination, serology, and parasitology were negative for signs of infectious

disease.  The  animals were  considered to  be in good h ealth and su itable for use in this stud y.  

The exp eriment was c arried out un der standard  laboratory condition s.  The F0  animals were

individually housed during the quarantine period and during gestation, and with their litters in solid-

bottom  polycarbo nate cage s with stain less-steel wire  lids (Lab oratory Pro ducts, R ochelle P ark, NJ ) with

Sani-Chip® cage litter (P.J. Murphy Forest Products Corp., Montville, NJ).  Postwean retained F1 males

were housed singly until necropsy.  All animals were housed in the RTI Animal Research Facility for the

duration of the study.  Due to an oversight, Roo m 201 w as on a 12:12 (light:dark) light cycle for the first

30 days of the study.  Thereafter, all animal rooms were on a 14:10 hour (light:dark) light cycle per day

and were air-conditioned; temperature and relative humidity (RH) were continuously monitored,

controlled, and recorded using an automatic system (Siebe/Barber-Colman Network 8000 System,

Version 4.4.1, Loves Park, IL).  The protocol-mandated temperature range was 64 to 79°F (18-26°C), and

the RH  range w as 30-7 0% ( N RC, 1 996).  T he F0  and F 1 anim als (prior to w eaning ) in Com ponen t 1

were housed in Room 201 of the Animal Research Facility.  Temperature and RH readings for the animal

rooms, exclu ding transien t deviations (as noted  in the Protocol D eviation list, page 36 ) are presented h ere. 

Temp erature an d RH  reading s for Roo m 201  from Se ptemb er 5 to O ctober 6 , 2002 , were 70 .2 to 74 .2°F

and 44.5% to 62.6% RH.  F1 animals were housed in Room 303 after weaning.  Temperature and RH

readings for Room 303 from October 5 to November 7, 2002, were 70.5 to 77.9°F and 45.8% to 61.4%

RH. F 0 and F 1 animals in C ompon ent 2 were h oused in R oom 40 3 from D ecember 2 6, 2002  to February

27, 2003.  Temperature and RH readings for Room 403 from December 26, 2002 to February 27, 2003

were 70.2 to 73.3°F and 33.7 to 60.6% RH.

Purina C ertified Roden t Chow (N o. 5002 , PMI Fee ds, Inc., St. Lou is, MO; b atch num bers

documented in the study records) was available ad libitum.  The m etabolizable ener gy conten t for this

feed is 3.10 kcal/gm.  All animals in all groups received either batch/lot #JUN 24 02 1B or #DEC 02 02
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2B of P urina C ertified R odent C how.  T he analyse s of each fe ed batch  for nutrien t levels and  possible

contaminants were performed by the supplier, examined by the Study Director, and maintained in the

study records. The feed was also analyzed at the man ufacturer for the phytoestrogens (isoflavones)

daidzein, genistein, and glycitein.  Analysis indicated that the total phytoestrogens (as aglycones) in these

lots of feed ranged  from 271  to 353 pp m (App endix IV).

Deionized water (generated in-house from tap water; source: City of Durham, Department of

Water Resources, Durham, NC) was available ad libitum by plastic water bottles with butyl rubber

stoppers and stainless-steel sipper tubes.  Contaminant levels of the Durham City water were measured at

regular intervals by the supplier per EPA specifications.  The deionized water was analyzed by Balazs

Analytical Laboratories, Inc. (Sunnyvale, CA).  There were no known contaminants that may have

affected the outc ome of this stud y. F0 females w ere individua lly identified by eartag. F0  females were

allowed to give birth and rear their litters.  Litters were adjusted on pnd 4 to 10 pups, maximizing the

number of ma le pups.

After selection of the F1 male weanling study animals, four unselected male rats were designated

as sentinels and eartagged.  They were singly housed in the study room(s) in polycarbonate solid-bottom

cages with be dding an d provided  feed and w ater ad libitum (as described above for study animals).  They

were examined once daily by cage-side observation for morbidity or mortality at the same time as clinical

observa tions or m orbidity/m ortality check s for the stu dy anim als.  No se ntinels ex hibited  any morb idity

or mortality.  At the time of necropsy of retained F1 males, the sentinels were terminated, blood samples

collected, and serum samples prepared.  All sentinel serum samples were submitted to BioReliance

(Rockville, MD) for serological evaluation (see above).  Analysis of serum (as described above) from

sentinels sacrificed during the necropsy of the retained F1 male necropsy was negative for viral

antibodies.

A total of 15 F 1 males per g roup were  assigned to each  compon ent in this study.  F1  males were

assigned to treatment groups by stratified randomization for body weight on pnd 21, so that mean body

weight on pnd 21 did not differ among treatment groups.  Selected male F1 weanlings were identified by

eartag, and F1 pups prior to weaning were not uniquely identified.  The method and numbers for

identification were documented in the  study records.

All adult animals assigned to the study were euthanized by CO2 asphyxiation.  F1 pups culled on

pnd 4  were sacr ificed by d ecapitation .  F0 fem ales  receive d with th e initial ship ments, b ut not ass igned to

the study, were removed from the study room when the F0 females were released from quarantine and

euthanized by CO2 asphyxiation.  Similarly, F1 males not assigned to treatment groups or chosen as

sentinels were removed from the study room prior to initiation of dosing and euthanized by CO2

asphyxiation .  Reco rds were kep t docu men ting th e fate of  all anim als in th e stud y.
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Study Design

A graphic representation of the component study design is presented in Figure 1.  The study

began  with 20  timed-m ated fem ales in each  compo nent.
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Figure 1.  General Component Study Design for the Male Pubertal Assay
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F0 Females

Beginning on gd 20, each female was examined twice daily (a.m. and p.m.) for evidence of

littering.  Females who were littering at morning and afternoon checks had this information recorded on

the gestatio nal shee t.  Signs o f dystocia or o ther signs  of difficulty at p arturition w ere also reco rded, if

observed.  Dams that did not produce a litter by calculated gd 26 were euthanized by CO2 and discard ed. 

Any dams whose whole litters were born dead or died prior to pnd 21 were sacrificed, and the number of

uterine implantation scars recorded.  On pnd 21 of each F1 litter, each F0 dam was euthanized by CO2

asphyxiation, and the carcass discarded.  Final disposition of each animal was clearly documented in the

study records.

Progeny (F1)

All pu ps were  counte d, sexed , weighe d, and  examin ed as soo n as pos sible on th e day of birth

(designated as  pnd 0) to d etermine the n umber of v iable and stillborn  membe rs of each litter.  Thereafter,

litters were evaluated fo r survival, sex, gross ob servations, and  body weigh ts on pnd 4 , 7, 14, and  21. 

Any pu p whic h app eared m oribun d or died  during  lactation w as necrop sied, wh en poss ible, to inv estigate

the cause of death and discarded.  No organs were weighed or saved. On pnd 4, the size of each litter was

adjusted to ten pups, maximizing the number of male pups retained.  Natural litters with ten or fewer pups

were no t  culled. A ll culled p ups w ere sacrificed  by decap itation.  Th e F0 d ams we re allowed  to rear their

remaining F 1 young to p nd 21.  O n pnd 2 1, each litter was w eaned.  

F1 Males

When each F1 litter reached pnd 21, the F1 males from each pnd 21 (wean) date were weight

ranked across litters (outliers, i.e., heaviest and lightest pups, were eliminated from selection).  The

selected males were eartagged and distributed across the groups in each component by stratified

randomization (e.g., one of the heaviest selected males went into each of the treatment groups, etc.).  Of

the remaining F1 m ales, four were eartagged and selected as sentinels.

Beginning on p nd 23, each F1  male was dosed with on e of the test materials at one of the dose

levels or the vehicle control (corn oil for all chemicals), as shown in Table 2.  EPA  selected nine test

chemicals for this ev aluation and  selected the low- an d high-target do ses (in mg/kg/d ay) for each of them . 

One chemical selected for testing, finasteride, an inhibitor of a 5 "-reductase which catalyzes the

conversion of testosterone to its potent metabolite, dihydrotestosterone [DHT]), could not be obtained

from the manufacturer in time to be included in the study, and was eliminated from this study.  The

remain ing eigh t test chem icals and  their target/m echan ism of actio n are as follo ws:  (1) atra zine (affec ts

the hypothalamus-pituitary axis); (2) p, p’-DDE (stable metabolite of DDT; anti-androgen through
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comp etitive bind ing to the  androg en recep tor); (3) vin clozolin (m etabolites M 1 and  M2 act as anti-

androgens; competitive binding to androgen receptor; M1 also binds weakly to the rat progesterone

receptor); (4) methoxychlor (a xeno-estrogen through "-estrogen receptor, anti-estrogen through $-

estrogen receptor and an anti-androgen through androgen receptor-mediated mechanism); (5)

propylth iouracil (aff ects the th yroid direc tly, causing  hypothyro idism); (6 ) ketocon azole (inh ibits

steroidogenesis in both sexes); (7) linuron (anti-androgen; competitive binding to androgen receptor); and

(8) phenobarbital (induces P450 isoforms predominantly in the liver, accelerates metabolism of

endog enous  hormo nes and  exogen ous xen obiotics).  E ach anim al was w eighed  every day p rior to

treatment and the body weight recorded.  Treatments were administered daily by oral gavage using an 18-

gauge g avage n eedle (1  inch len gth with  2.25 m m ball) an d a 1 cc g lass or plastic  (disposa ble) tub erculin

syringe for each treatment, from pnd 23 and continuing to pnd 52/53.  This duration of treatment was

required  for the de tection of p ubertal d elay and a ntithyroid  effects.  Te st chem icals were  admin istered in

corn oil vehicle at a dosing volume of 5 ml/kg body weight.  The treatments were administered on a

mg/kg body weight basis, adjusted  based on the most recent bod y weight, and the volume of the dose

administered  was recorded  each day. 

Clinical observations of F1 male study animals were documented at least once daily on pnd 21

and 22 (prior to dosing period) and at least twice daily, at dosing and one to two hours postdosing,

throughout the dosing period (pnd 23 to pnd 52 or 53).  All F1 males were weighed in the morning on

pnd 21 and 22, and every day in the morning during the dosing period on pnd 23 to pnd 52/53, for

adjustment of dosing volume based on the most recent body weight.  Daily body weights were reported

and statistically analyzed.  F1 male weight gains were calculated and analyzed for pnd 21-23, 23-30, 30-

37, 37-44, 44 -51, 51-52, 51-53, an d 23-52/53 (treatment p eriod).  F1 male body weights w ere also

recorded on the day of acquisition of preputial separation. Feed weights for the individually-housed F1

wean ling m ales we re reco rded  daily an d repo rted as  g/day an d as g/k g bod y weigh t/day.

Beginning on pnd 23, each F1 study male was examined daily for preputial separation.  The

appearance of partial and complete preputial separation or a persistent thread of tissue between the glans

and prepuce was recorded if it occurred.  In addition, the body weight at complete preputial separation

was recorded.

Necropsy for pnd 52/53 F1 Males

Blood  Collection  and H ormone Assa ys

At scheduled necropsy of the F1 males, after terminal anesthesia (CO 2 asphyxiation), the males

were weighed and the maximum amount of blood was taken by external cardiac puncture and placed in a

labeled tube.  The blood was allowed to clot and centrifuged under refrigeration at approximately 1200 ×
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g for approximately 10 minutes.  The resulting serum was subdivided into three aliquots and frozen at

least -20°C. One aliquot from each animal was analyzed for T4 and the second aliquot was analyzed for

TSH. The remaining serum was frozen and delivered to Dr. Ralph Cooper at the U.S. EPA's National

Health and  Environm ental Effects Re search Labo ratory (NHE ERL) (R TP, NC ).  

Table 2.  Study Design, Test Chemicals, and Target Doses

Group

No.

No. F1

Males
Chemical Dos e (m g/kg/d ay)

Concentration

(mg /ml)

Dose Vo lume

(ml/kg)

COMPONENT 1

1 15 a 0 0.0 5

2 15 Methoxychlor 25 5.0 5

3

4

15

15

50 10.0 5

Atrazine 75 15.0 5

5 15 150 30.0 5

6 15 p,p ’-DDE 50 10.0 5

7 15 100 20.0 5

8 15 Vincloz olin 30 6.0 5

9 15 100 20.0 5

COMPONENT 2

1 15 a 0 0.0 5

2 15 Propylthio uracil 2 0.4 5

3

4

15 25 5.0 5

15 Linuron 50 10.0 5

5 15 100 20.0 5

6 15 Ketoco nazole 50 10.0 5

7 15 100 20.0 5

8 15 Phenobarbital 50 10.0 5

9 15 100 20.0 5

a Corn oi l , vehicle control

All assays were counted in a Packard Biosciences Cobra II Series Model 5002 gamm a counter

using RIASM ART softwa re (Version 1.0).  The rat thyroid stimulating hormon e (rTSH) RIA  used was a

no-ex traction , double an tibody 125I RIA (Amersham Biosciences, Piscataway, NJ) which utilized rTSH

antibody, 125I-rTSH , rTSH  calibrators  as the stan dard cu rve, and  a solution  consistin g of don key anti-

rabbit serum coated onto magnetizable polymer particles.  Normal control serum from the same

species/strain/sex as th e unkno wn samp les was also assayed.  F rom the con trol values, the intra an d inter-

assay coefficient of variation, percent recovery, and index of parallelism for the assays were  determined
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(see Table 3).  The sensitivity of this assay was 0.5 ng/tube.  For the RIA procedure, the sample was

pipetted into a glass culture tube.  The rTSH antiserum was added, followed by the 125I-rTSH, and the

tubes were vortexed and incubated at room temperature for 20-24 hours.  After overnight incubation, the

anti-rabbit serum was added and the tubes vortexed.  The tubes were centrifuged, the supernatant was

decanted, and the tubes containing pellets were counted in a gamma counter.  Results were reported as

ng/ml.

The T4 RIA used w as a no-extraction, solid-phase 125I RIA w hich u tilized T 4-specific an tibody-

coated tubes and 125I-T4 (DPC, Los Angeles, CA).  The T4 (Sigma, St. Louis, MO) standard curve was

prepared in RIA Buffer I (0.01 M sodium phosphate plus 0.85% [w/v] sodium chloride with 0.1% [w/v]

sodium azide and 1% [w/v] bovine serum albumin, pH 7.6).  T4 controls were prepared in the same

matrix as unknown samples by adding known concentrations of T4 to male serum, as appropriate.  From

the control values, the intra- and interassay coefficient of variation, percent recovery, and index of

parallelism for the assa ys were determin ed (see Tab le 3).  The sen sitivity of this assay was 0.25 µ g/dL. 

For the RIA procedure, the sample was pipetted into the antibody-coated tube.  The 125I-T4 was added,

and the tubes were vortexed and incubated in a 37°C water bath for one hour.  After incubation, the

supernatant was aspirated and the tubes were counted in a gamma counter.  Results were reported as

µg/dL.

Table  3.  Ch arac teristic s of E ndoc rine R adioim mun oass ays

Parameter

Hormone Assay

T4

(µg/dL)

rTSH

(ng/m l)

Matrix pubertal male serum pubertal male serum

Intra-assay Variation:a

blank m atrix

mass added

0/3.8%

2/3.3%

10/2.8%

0/5.3%

8/3.5%

32/6.1%

Interassay Variation:a

num ber o f assa ys

blank m atrix

mass added

3

0/5.4%

2/8.9%

10/3.4%

5

0/10.4%

8/9.9%

32/13.1%

% Recovery of Added M assb 2 /(61.0% -  83.0%)

10 / (73.2% -77.3%)

8 /(88.8% -  122 .4%)

32 /(105 .0% -  142 .1%)

Index of Parallelismc 2/100.5%d

10/103.1%d

0/110.2%

8/106.2%

32/94.0%

a Numbers are concentration of mass added/percentage variation.  For intra-assay variation, the number of

samples assayed was ten in each case.
b Numbers are concentration of mass added/percentage recovered (range of all assays).
c Index of parallelism = concentration of low volume ÷ concentration of high volume x 100.
d All study samples assayed at same volume.
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Gross  Exam ination, an d Histop atholog y  

Once each F1 male was bled, the animal was necropsied and internal thoracic and abdominal

organs and  cavities examin ed.  Any ab normalities were  docume nted.  The  following organ s were

dissected out and weighed:  paired testes, paired epididymides, prostate (intact and separated into ventral

and dorsolateral lobes), seminal vesicles with coagulating glands (and fluid), levator ani plus

bulbo caverno sus mu scle com plex, live r, paired k idneys, ad renal glan ds (paire d), pituita ry, and thyro id

(taken with attach ed portion of trach ea, weighed  after fixation and re moval of the trach eal portion). 

Tissues taken at necropsy were placed in fixative and then transferred to Experimental Pathology

Labora tories (EP L) for pro cessing.  T he testes an d epidid ymides fro m each  F1 ma le were p laced in

Bouin ’s fixative for 24 h ours, after w hich the y were rinse d and  stored in 7 0% alc ohol un til embed ded in

paraffin. The thyroid with attached portion of trachea was fixed in 1 0% neutral bu ffered formalin.  These

tissues, in fixative were transferred to EPL.  The thyroid was dissected and weighed at EPL.  The tissues

were embedded in paraffin, then sectioned at 3-5 microns and stained with hematoxylin and eosin (H and

E) for subsequent histological evaluations.  Optional tissues for histopathology, including the liver, paired

kidneys, adrenal glands (paired) and pituitary (if warranted by organ weight change of  “significant

magnitude”), which were placed in 10% neutral buffered formalin, have not been processed.  Stained

sections w ere evalu ated by a B oard A VCP  Certified  veterinary p athologis t (EPL ) for patho logic

abnormalities and potential treatment-related effects.  Thyroids were evaluated for morphologic changes

such as altered follicular epithelial height, the relative number and staining characteristics of colloid, the

extent of thyroid va scular supp ly, and the den sity, size, and shape o f the thyroid follicles. The testes and

epididymides for each male were evaluated for spermatogenesis, spermiogenesis, status of seminiferous

tubules in the testis, and sperm in the epididymis, as well as the structural integrity of these organs.

Statistical Analyses

All data for a single chemical (two doses) and concurrent vehicle control group were analyzed

using either parametric ANOVA under the standard assumptions or robust regression methods (Zeger and

Liang, 19 86; Royall, 19 86; Hu ber, 1967 ) which do  not assume  homogen eity of variance or norm ality. 

The homogeneity of variance assumption was examined via Levene’s test (Levene, 1960).  If Levene’s

test indica ted lack of  homo geneity of v ariance (p <0.05 ), robust re gression  method s were u sed to test all

treatment effects.  The robust regression methods use variance estimators that make no assumptions

regarding homogeneity of variance or normality of the data.  They were used to test for linear trends

across do se as well as  overall treatm ent grou p differen ces (via W ald chi-sq uare tests).  S ignifican t overall

treatment effects were followed by single degree-of-freedom t-tests for exposed vs. control group

comp arisons, if th e overall trea tment eff ect was sig nificant.  If L evene’ s test did n ot reject the  hypothe sis

of homogeneous variances, standard ANOVA techniques were applied for comparing the treatment

groups.  The GLM procedure in SAS® Version 8 (SAS  Institute, Inc ., 1999 a,b,c,d,e ; 2000 ) was use d to

test for linear  trend, ev aluate the  overall effec t of treatment and,  when  a significan t treatmen t effect is

present, to com pare each ex posed grou p to control via D unnett’s test (D unnett, 19 55, 196 4).  Standard
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ANOVA methods, as well as Levene’s test, were available in the GLM procedure of SAS®, and the robust

regression methods were available in the REGRESS procedure of SUDAAN® Release 7.5 .4 (Shah  et al.,

1997) or Release 8.0 (RTI, 2001).  Organ weights were also analyzed by Analysis of Covariance

(ANC OVA ) using bod y weight at necrop sy as the covariate.  W hen statistically significant effects w ere

observed, treatment means were examined further using LSMeans.  The unit of comparison was the

wean ling F 1 male offsp ring on  study.

A test for statistical outliers was performed in the UNIVARIATE procedure of SAS® Version 8

(SAS Institute, Inc., 1999a,b,c,d,e; 2000) on F1 male body and organ weights.  If examination of pertinent

study data did not provide a plausible biologically sound reason for inclusion of the data flagged as

"outlier," th e data w as exclu ded from  summ arization a nd an alysis and w as design ated as ou tliers.  For all

statistical tests, p # 0.05 (one- or two-tailed) was used as the criterion for significance.

Personnel

This stu dy was co nduc ted at RT I Internation al, Resea rch Tria ngle Pa rk, NC , unde r contract to

Battelle, Columbus, OH.  Dr. David P. Houchens, EDS P Program Manager, was the Sponsor’s

Representative.  Dr. R.W. Tyl served as Project Toxicologist.  Dr. Julia D. George served as Study

Director.  Rep roductive an d Develop mental To xicology person nel included  Ms. M .C. Marr (L aboratory

Supervisor), Ms. C.B . Myers (Reproductive To xicity Supervisor and Data An alyst), Mr. W.P. Ross, Ms.

M.C. Rieth, M s. V.I. Wilson, Ms. L.B P elletier, Ms. M.P. Gower, M s. N.M. Ku ney, Ms. R.T. Kreb s, Ms.

S.W. Pearce, M s. K.D. Vick, M s. L. McDon ald, Ms. A.J. Parham , Mr. M.D. C rews, Mr. C.G. Lea ch, Ms.

A.B. Good man, and M r. T.W. Wiley.  Bulk ch emical analysis and handling, dose formu lation, and dose

formulation analysis were provided by the sponsor through Dr. E.A. Crecelius, PNNL, Battelle Marine

Sciences La boratory, Sequ im, WA .  Mr. M.M . Veselica (Su pervisor, RT I Materials Han dling Facility),

Mr. D.L . Hubb ard, and M r. R.A. Price p rovided receip t and disbu rsement of do se formulations  at RTI. 

Anim al care wa s provid ed by D r. D.B.  Feldm an, DV M, A CLA M, R TI Vete rinarian, a nd M r. F.N. A li,

Manager of RTI Animal Research Facility.  Histology support was provided by EPL, Inc., and Dr. J.C.

Seely (EPL) provided p athology support.  RTI Qu ality Assurance personnel were M s. D.A. Drissel, Ms.

D.J. Smith, M s. M.D. Phillips, Ms. T .M. Kenn ey, Ms. C. Ingalls, and Ms. M . Oh.  Ms. K.D . Andrews,

QA C onsultant, aud ited the horm one data. 

The fin al report w as prepa red by D r. J.D. G eorge, w ith assistan ce from D r. R.W . Tyl,

Ms. B . Ham by, Ms. C .B. M yers, and M s. M.C . Marr.  M s. C.B.  Myers w as respon sible for d ata

compilation and statistical analyses, assisted by Mr. T.W. Wiley on data entry.  Ms. M.C. Marr was

responsible for all activities concerning organization and custody of the study records, and for archiving

the study records.  Ms. D.B. Bynum and Ms. K. L. Kehagias provided secretarial assistance.
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Histopathology Report, Analytical Report, Feed Analysis Report, Protocol,
Protocol Amendments, and Protocol Deviations

The histopathology and bulk chemical and dose formulation analytical reports  were prepared and

signed by their respective author(s) and included as Appendix II and III of this report, respectively. The

feed analysis reports were produced by PMI, Inc., and included as Appendix IV. The protocol and two

amendm ents, detailing the d esign and co nduct of the  study are presen ted in Ap pendix V  of this report. 

Protocol deviations are listed on page 36 following the references.

Storage of Records

All original data sheets and records collected during the present study will be stored in the RTI

Archives, u nder the con trol of the RTI H ealth Sciences  Archivist, and  remain the resp onsibility of RTI. 

Work sheets an d comp uter prin touts, wh ich were  generate d in the s tatistical analys is of data, are  stored in

the RTI Archives.  Copies of this report are filed with the RTI Archives and with Battelle.  All remaining

dose formulations were shipped back to the Sponsor.  Records and samples from this study in RTI

Archiv es may be  released to  the Sp onsor u pon w ritten requ est.

Compliance

All records, data, biological specimens, and reports will be maintained in storage for the time

period specified by the contract or for as long as the quality of the preparation affords evaluation,

whichever is less.  Quality control (QC) and quality assurance (QA) procedures followed those outlined

in the Q uality Assu rance P roject Pla n (QA PP) pr epared  for this stud y and in a ccordan ce with th e Qua lity

Management Plan (QMP) for this project.  The RTI Animal Research Facility is fully accredited by the

Association for Assessment and Accreditation of Laboratory Animal Care (AAALAC), International.  At

all times, animals w ere housed , handled, a nd used  according to the  NRC  Guide (N RC, 19 96). 

RESULTS

Dose Formulations

Analysis of dose formulations prior to shipping from Battelle-Sequim, to RTI International

indicated that the formulations were 91-109.6% of the target concentrations and were homogeneous

(Table 1-A to 1-H).  Aliquots of the dosing solutions and the control formulations were scheduled to be

taken the first day of dosing (the first pnd 23) and on the first pnd 30, 37, 44, and 51. For Component 1,

pnd 23, 30, 37, and 44 corresponded to October 7, 14, 21, 28, 2002.  For the pnd 51 sample, the dosing

formulation remaining in the dosing jar after completion of dosing served as the analytical sample (jar

samples), since there was not enough formulation left over to take a separate analytical sample.  For

Component 2, pnd 23, 30, 37, 44 and 51 corresponded to January 26, 2003 and February 2, 9, 16, and 23,

2003 , respectively.  In additio n, the form ulation re mainin g in the d osing jar w as subm itted for an alysis
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(design ated as R emain,  Rema inder, or R ec. samp les; see Ta bles 1-A  to 1-H an d chem istry reports in

Appen dix III).  

Analysis of 15 mg/ml atrazine dose formulations indicated concentrations of 112 -114% of the

target con centration  for the in-life s amples  and 94 % of th e target con centration  for the po stdosing  sample

(Table 1-A).  The 30 mg/ml atrazine formulation assayed at 105-113% for the in-life samples and 96% for

the postdosing sample.  Analysis of 10 mg/ml p, p’-DDE dose formulations indicated concentrations of

93% of the target concentration for the in-life samples and 94% of the target concentration for the

postdosing sa mple (Tab le 1-B).  The  20 mg/m l p, p’-DD E formulation  assayed at 91-92 % for the in-life

samples and 102% for the postdosing sample.  The vinclozolin formulations were consumed during

dosing, so there was none available to take in-life samples.  Analysis of 6 mg/ml vinclozolin dose

formulations indicated 95.3% of the target concentration for the postdosing sample (Table 1-C).  The 20

mg/ml vinclozolin formulation assayed at 90% for the postdosing sample. Analysis of 5 mg/ml

methoxychlor dose formulations indicated concentrations of 90-109% of the target concentration for the

in-life samples and 91-94% of the target concentration for the postdosing samples (Table 1-D).  The 10

mg/ml methoxychlor formulation assayed at 91-99% for the in-life samples and 91-94% for the

postdosing sa mples.  

Analysis of 0.4 mg/ml propylthiouracil dose formulations indicated concentrations of 75-88% of

the target concentration for the in-life samples and 124% of the target concentration for the postdosing

sample (Ta ble 1-E).  Th e 5 mg/m l propylthiouracil form ulation assayed at 8 3-108%  for the in-life

samples and 104% for the postdosing sample.  These results suggest that the 0.4 mg/ml dosing solution

was mo re difficult to  keep ho mogen eous du ring the d osing p eriod.  A nalysis of 10  mg/ml k etocona zole

dose formulations indicated concentrations of 85-102% of the target concentration for the in-life samples

and 1 01%  of the targe t concen tration for th e postdo sing sam ple (Tab le 1-F).  T he 20  mg/ml k etocona zole

formulation assayed at 91-99% for the in-life samples, and100% for the postdosing sample.  Analysis of

10 mg/ml linuron dose formulations indicated concentrations of 99-123% of the target concentration for

the in-life samples, and 119% of the target concentration for the postdosing sample (Table 1-G).  The 20

mg/ml linuron formulation assayed at 95-106% for the in-life samples, and 97% for the postdosing

sample.  Analysis of 10 mg/ml phenobarbital dose formulations indicated concentrations of 94-103% of

the target concentration for the in-life samples, and 100% of the target concentration for the postdosing

sample (Table 1-H).  Th e 20 mg/ml ph enobarbital formulation assayed at 99-103%  for the in-life samples,

and 10 1% for the  postdosing sa mple.  Ad ditional analytical data are p resented in A ppend ix III. 

Component 1

Control F1 Males

Fifteen u ntreated  F1 ma les were as signed to  the contr ol group  for Com ponen t 1.  The se anim als

served as the concurrent control group for the animals in Component 1 that were treated with atrazine,
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p,p’-DDE , vinclozolin, and methoxychlor.  Tw elve control animals were evaluated at scheduled n ecropsy

on pnd  52 or 53 (se e below).

In-Life Data from F1 Males Treated with Atrazine

Fifteen untreated F1 males were assigned to the 0, 75, or 150 mg/kg/day atrazine group

(Table 2-A).  No animals assigned to the control group or the high-dose atrazine-treated groups died prior

to scheduled necropsy.  Three males in each of the control and high dose groups were removed from the

study because their correct postnatal day 0 could not be determined.  One male in the low-dose group was

removed from the study because it was not dosed on the correct postnatal days, and another male was

remove d from th is group  becaus e his pos tnatal day 0  could n ot be dete rmined .  In additio n, one m ale in

the low-dose group was found dead on pnd 37 (misdirected dose) and was removed from subsequent

evaluation in the study.  Thus, there were 12 males in each of the 0, 75, and 150 mg atrazine/kg/day

groups that reached scheduled sacrifice. Body weight at weaning (pnd 21), prior to dosing (pnd 22), and

on the d ay of initiation  of dosin g (pnd  23) wa s equiva lent across  treatmen t groups  (Table 3 -A).  Da ily

body weights for F1 males were significantly decreased in the high-dose group compared to the control

group from pnd 24 to scheduled necropsy on pnd 52 or 53.  In the low-dose group, body weight was

decreased compared to the control group beginning on pnd 31, and continuing until necropsy. Body

weight change was equivalent across treatment groups for pnd 21 to 23, but was significantly less in the

low- and  high-do se atrazine -treated gro ups com pared to  the contr ol group  for all interva ls from pn d 23 to

necropsy on p nd 52 o r 53 (Tab le 3-A).

Feed c onsum ption (g/d ay) for pnd  21 to 22  (prior to initia tion of treatm ent) was  greater in b oth

the low- and high-dose atrazine-treated groups compared to the control group (51% and 39%  increase,

respectively; Table 4-A).  The low- and high-do se atrazine-treated groups exhibited a significant decrease

in absolute feed consumption (34.0-28.0% and 27.0-42.1%, respectively) on pnd 22 to 23 and 23 to 24,

which was mo st likely influenced by aversion to taste after the initiation of gavage dosing with the test

compound (for pnd 23 to 24).  Thereafter, the high-dose group exhibited an effect on absolute feed

consumption, with decreases (range of 11.3% to 27.9%) for pnd 24 to 25, 25 to 26, 26 to 27, 27 to 28, 29

to 30, 32 to 33, 33 to 34, 36 to 37, 37 to 38, 43 to 44, 44 to 45, 45 to 46, 46 to 47, 48 to 49, 49 to 50, and

50 to 5 1.  The  low-dose  group e xhibite d a signific ant decr ease in ab solute feed  consum ption for p nd 26  to

27, 36 to 37, 43 to 44, 50 to 51, and 52 to 53.  Absolute feed consumption for the treatment period

(pnd 23 to 52) was significantly decreased at the high dose (by 7.9%).  When feed consumption was

calculated as a pe rcent of body w eight (g/kg/day), the effec ts of atrazine treatmen t were not as con sistent. 

Prior to initiation of dosing, relative feed consumption exhibited an increasing trend with both the low

and high dose group significantly increased compared to the control on pnd 21 to 22, and a decreasing

trend, with both treatment groups significantly decreased compared to the control group on pnd 22 to 23

(reduced by 33.9 and 29.2%, low- and high-dose groups, respectively).  Relative feed consumption

exhibited a dose-related decrease for pnd 23 to 24, with both atrazine-treated groups affected (reduced by

25.7% and 38.6%  at the low- and high-dose, respectively).  Relative feed consumption was also decreased
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at the high dose for pnd 24 to 25, and 26 to 27.  Thereafter, relative feed consumption tended to level out

across the  treatmen t groups , with a sign ificant increase in relative feed consumption observed on pnd 28

to 29, 35 to 36, 42 to 43, 47 to 48, and 51 to 52 (both atrazine-treated groups increased), pnd 34 to 35

(low dose only), and pnd 38 to 39 and 39 to 40 (high dose only). A significant decrease in relative feed

consum ption (AN OVA , p<0.05 , Linear Tren d p>0.0 5) was noted  at the low dose o nly, on pnd  50 to 51. 

A statistically significant overall treatment effect, but no significant trend or pairwise differences from the

control gr oup, w as observ ed on p nd 52  to 53.  R elative feed  consum ption w as significa ntly increas ed in

both atrazine-treated  groups wh en calculated fo r the whole treatm ent period en ding on p nd 52 (i.e.,

pnd 23  to 52; by 3.9%  and 5.1% , low- and high -dose group, re spectively), and for p nd 23 to 5 3 (by 4.6

and 6.3%  low- and high -dose group, re spectively; Table 4 -A).

Clinical observations were noted in the atrazine-treated groups, and included efflux of the dosing

solution, rooting postdosing, rooting prior to dosing, rust-colored fur, salivation  postdosing, and

salivation p rior to dosin g in 2, 1 1, 2, 1, 1 , and 1 2 anim al(s) in the h igh-dose  group,  respective ly

(Table 5-A ).  Efflux of the d osing solution, roo ting postdosin g, and salivation p rior to dosing we re

observe d in fou r, six, and  eight anim als, respec tively, in the lo w-dose g roup.  T wo con trol anim als

exhibited saliva tion prior to dosing  (Table 5-A ).

Treatment with atrazine had no significant effect on the average postnatal day of preputial

separation (42.0-42.9 days of age; Table 6-A). Average body weight on the day of acquisition was

significantly decreased at the high dose (by 8.8% compared to the control group); the low-dose group

exhibited a sm aller decrease (by 4.9 %) wh ich was not statistically significan t (Table 6-A ).

Necropsy and Histopathological Data from F1 Males Treated with Atrazine

At necropsy, average body weight exhibited a dose-related decreasing trend, with the low- and

high-dose atrazine-treated groups significantly below the control group (Table 7-A). Absolute paired

kidney and epididymides weights, prostate weight, and LABC muscle weight were decreased at the high

dose, w hereas p ituitary, liver an d semin al vesicle w ith coagu lating glan ds weig ht were d ecreased  at both

doses of atrazine.  A significant dose-related decreasing trend was observed for ventral and dorsolateral

prostate weight with no significant pairwise differences.  When organ weights were adjusted with respect

to necropsy body weight, paired testes weight exhibited a dose-related increasing trend.  Atrazine

treatment had  no significant effect on  T4 or thyroid stim ulating horm one (TS H) levels (Tab le 7-A).

Gross necropsy findings were m inimal, and included on e animal each in the control and low-dose

group, and two anim als in the high-dose group with hydron ephrosis, and one animal in the low -dose

group with a small, undescended testis and a small left epididymis (Table 8-A).  No treatment-related

histopathology was observed.
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In-Life Data from F1 Males Treated with p, p’-Dichlorodiphenyldichloroethylene

Fifteen untreated F1 males were assigned to the 0, 50, or 100 mg/kg/day p, p’-DDE groups

(Table  2-B).  T hree con trol anim als and o ne low d ose anim al were rem oved fro m the stu dy becau se their

correct postnatal day 0 could not be determined.  One animal in the 50 mg/kg/day group was euthanized

on pnd  29 due to a  leg injury.  Thu s, 12, 13, an d 15 F1  males were av ailable for evaluation  at necropsy. 

Body weight at weaning (pnd 21), prior to initiation of dosing (pnd 22), and on the day of initiation of

dosing (pnd 23) was equivalent across treatment groups (Table 3-B).  Body weight and body weight

change w ere not affected b y treatment with p ,p’-DD E. 

Feed consum ption (g/day) for pnd 21 to 22 (prior to initiation of treatment) was equivalent across

dose groups, but was reduced at both doses of p, p’-DDE (by 28.0 and 23.0% compared to control)  for

pnd 2 2 to 23  (Table 4 -B).  Th e high-d ose p, p’ -DDE -treated gro up ex hibited  a significan t decrease  in

absolute feed consump tion (by 11.2-12.5% ) on pnd 23 to 2 4 and 26 to 27 .  Thereafter, the high-dose

animals tended to consume more feed (g/day) than the control group.  Significantly increased feed

consum ption in the h igh-dose grou p was obse rved on pn d 28 to 29  (by 17.6% ), 41 to 42 (b y 12.5% ),

pnd 42 to 43 (by 13.5%), pnd 47 to 48 (by 17.5%) and pnd 50 to 51 (by 19.3%).  Similar significant

increases were noted in the low-dose group accompanied by a significant linear trend on pnd 47 to 48 and

on 51  to 52 in th e absen ce of a sign ificant linea r trend.  A n increa sing trend , only, was  noted o n pnd  35 to

36, 38 to 39, 39 to 40, and 48 to 49.  Absolute feed consumption was significantly increased in the high-

dose group for the treatment period measured from pnd 23 to 52 (by 6.9%).  When  feed consumption was

calculated as a percent of body weight (g/kg/day), a significant decrease was noted in the high-dose group

compared to the control group for pnd 23 to 24, and 26 to 27 (8.5 and 10.2%, respectively).  A significant

increase in relative feed consumption was observed in both the low and  high groups for pnd 28 to 29, 35

to 36, 3 8 to 39 , 39 to 4 0, 42 to  43, an d 47 to  48.  In ad dition, rela tive feed co nsum ption w as significa ntly

increased at the high dose of p, p’-DDE on pnd 37 to 38, 41 to 42, 48 to 49, 50 to 51, pnd 23 to 52, and

pnd 23 to 53.  An increasing trend was noted for pnd 49 to 50 and 52 to 53.  Non-dose related increases

were observed at the low dose for relative feed consumption on pnd 24 to 25, and 51 to 52, and

significant overall treatment effects (ANOVA, p>0.05 ) were observed in the absence of a linear trend or

pairwise differen ces from the con trol group on p nd 31 to 3 2 and 32  to 33 (Tab le 4-B).

Clinical observations were noted in the p, p’-DDE-treated groups, and consisted of

chrom odacryorr hea, efflu x of the  d osing solu tion, rootin g postd osing, an d salivation  prior to do sing, in

one, one, nine, and three animal(s) in the high-dose group, respectively, and chromodacryorrhea, rooting

postdosing, rust-colored fur, and salivation prior to dosing in one each in the low-dose group.  Two

control anima ls were observed  to salivate prior to dosing  (Table 5-B ). 

Treatment with p, p’-D DE significantly delayed preputial separation in the low- and high-do se

groups (44.9 and 45.7 days, respectively) compared to the control group (41.4 days; Table 6-B).  On the
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day of acq uisition, av erage bo dy weigh t in the low -dose grou p was in creased b y 14.4% , and b y 18.1%  in

the high-dose  group, com pared to the co ntrol group va lue. 

Nec rops y and  Histo path olog ical D ata fro m F1 Ma les Treated w ith p, p ’-
Dichlorodiphenyldichloroehtylene

At nec ropsy, ave rage bod y weight w as equiv alent acro ss treatmen t groups  (Table 7 -B).  Ab solute

weight o f the pituita ry, paired adrenal g lands, p aired testes , ventral an d dorso lateral pros tate, who le

prostate, semina l vesicles and coag ulating gland s, and LA BC w as unaffected  by p, p’-DD E treatment. 

Absolute thyroid, liver, and paired kidney weight  were increased at both doses of p, p’-DDE, whereas

paired e pididym ides weig ht was d ecreased  at the high  dose.  W hen org an weig hts were  adjuste d with

respect to body weight at necropsy, thyroid, liver, and paired kidney weights were significantly increased

at both doses of p, p’-DDE.  Adjusted paired epididymides weight was decreased at the high dose,

whereas the adjusted w eight of the LABC  exhibited a decreasing linear trend with no significant pairwise

comparisons.  T4 levels (in microg/dL) exhibited a decreasing trend, and were significantly decreased at

the high dose (by 17.8% compared to the control value). TSH levels (ng/ml) were slightly increased in a

dose-relate d man ner (28 .4 and  31.7% , comp ared to th e control g roup va lues), bu t these diffe rences d id

not reach statistical significan ce. (Table 7-B ).

Gross necropsy findings were minimal, and included hydronephrosis in one animal in the control

group , one an imal in th e low-do se group , and fou r animals  in the hig h-dose g roup, an d one an imal each  in

the high -dose grou p with c hromo dacryorrh ea or intestin es distend ed with  air (Table  8-B).  N o treatmen t-

related histopathology was observed.

In-Life  Data  from F1 M ales  Treated w ith Vin clozolin

Fifteen untreated F1 males were assigned to the 0, 30, or 100 mg/kg/day vinclozolin groups

(Table 2-C). No animals died prior to scheduled necropsy on pnd 52 or 53.  Three males in the control

and h igh-dose  groups , and tw o males in  the low-d ose grou p were re moved  from the  study bec ause the ir

correct postnatal day 0 could not be confirmed.  Thus, 12, 13, and 12 animals were available in the

control, low-, and high-dose groups, respectively, for full evaluation in this study.  Body weight at

weaning (pnd 21), pnd 22, and on the day of initiation of dosing (pnd 23) was equivalent across treatment

groups (Table  3-C).  In ad dition, d aily body w eights for F 1 males  were un affected b y vinclozo lin

treatmen t through  pnd 5 3.  Bod y weight ch ange w as equiv alent acro ss treatmen t groups  for all interva ls

except pn d 51 to 53 , which ex hibited an in crease at the low b ut not the high  dose (Tab le 3-C).

Feed consumption (g/day) was equivalent across treatment groups for all intervals, with the

followin g excep tions.  A  decreasin g trend, o nly, was n oted for p nd 26  to 27, an d 45 to  46.  O n pnd  47 to

48, vinclozo lin-treated groups w ere significantly increased  over the control gro up in the p resence of a

significant increasing trend, and on pnd 51 to 52 in the absence of a significant trend.  A transient

decrease was  also noted in the  low dose for p nd 27 to 2 8.  Absolu te feed consu mption for th e entire

treatment period (pnd 23 to pnd 52 or 53) was statistically equivalent across treatment groups.  When feed
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consumption was calculated as a percent of body weight (g/kg/day), a decreasing trend, only, was noted

for pnd 23 to 24, and for pnd 45 to 46.  However, relative feed consumption was increased in the high-

dose group  for pnd 24  to 25 (by 10.6 %), 25 to 2 6 (by 14.0% ), 30 to 31 (b y 12.5% ) , 39 to 40 (b y 7.6%),

and 23 to 53 (by 4.7%), and in both vinclozolin-treated groups on pnd 28 to 29, 47 to 48, and 51 to 52 (by

a range of 12.6 to 20.2%).  An increasing trend, only, was noted for pnd 31 to 32, 37 to 38, and 42 to 43,

but no sign ificant differences b etween the co ntrol group an d either of the treated  group valu es were noted . 

A dec reasing tre nd wa s observe d for pn d 45 to  46.  A  transient in crease in re lative feed  consum ption, in

the absence of a significant trend, was observed at the low dose for pnd 35 to 36.  Relative feed

consum ption was eq uivalent across treatm ent groups w hen calculated  for pnd 23  to 52 (Tab le 4-C). 

Clinical observations were noted in the vinclozolin-treated groups, and consisted of efflux of

dosing solution, piloerection, rooting postdosing, and salivation prior to dosing in three, one, four, and

five high-dose animal(s), respectively, and efflux of the dosing solution, rooting postdosing, salivation

prior to dosing, and sore(s) in one, four, two, and one low-dose animal(s), respectively (Table 5C).  Two

animals in the low-dose group were not dosed with vinclozolin on pnd 50, because there was not enough

dosing solution.  These animals resumed dosing the following day until scheduled necropsy.  Two control

animals exh ibited salivation prior to d osing (Tab le 5-C).  

Treatment with vinclozolin resulted in a dose-related delay in preputial separation that was

significant in both treated groups (Table 6-C).  The average postnatal day of preputial separation  was

43.8 and 46.8 for the low- and high-dose groups, respectively, compared to 41.4 days for the control

group .  Body w eight on  the day of a cquisition  of prepu tial separatio n was sig nificantly in creased fo r both

the low and  the high do se vinclozolin-treated g roups, likely second ary to the older age of the se animals. 

Two m ales in the high-d ose group failed  to acquire prep utial separation by p nd 52, an d were therefo re

excluded from the calculation of this parameter.  It is not known whether these animals would have

exhibited p reputial separation  if the study had b een extend ed (Table 6 -C). 

Nec rops y and  Histo path olog ical D ata fro m F1 Ma les Treated w ith Vin clozolin

At necropsy, average body weight exhibited a decreasing trend that was not dose-related

(Table  7-C).  A bsolute p ituitary, thyroid , liver, paired  adrena l, paired k idney an d paired  testes weig hts

were unaffected by treatment with vinclozolin.  However, absolute paired epididymides, dorsolateral

prostate, whole prostate, seminal vesicles with coagulating glands, and LABC w eights were decreased at

the high dose.  Ventral prostate weight exhibited a decreasing trend.  When organ weights were adjusted

with respect to n ecropsy body w eight, paired testis we ight was increase d at both do ses of vinclozolin. 

Adjusted paired epididymides, and seminal vesicles with coagulating gland weights were decreased at

both dose levels.  Adjusted dorsolateral prostate, total prostate, and LABC  weights were decreased at the

high dose, and ventral prostate weight exhibited a decreasing trend.  Vinclozolin treatment had no

significant effect on adjusted pituitary, thyroid, liver, paired adrenal, or paired kidney weight.  T4 was

significantly decreased  at both doses o f vinclozolin, wh ereas TSH  levels were un affected (Tab le 7-C).
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Gross n ecropsy fin dings w ere minim al, and in cluded  one to fou r animals  in each g roup w ith

hydronephrosis, and one animal in the high-dose group that had small seminal vesicles (Table 8-C).  No

treatment-related histopathology was observed.

In-Life Data from F1 Males Treated with Methoxychlor

Fifteen untreated F1 males were assigned to the 0, 25, or 50 mg/kg/day methoxychlor groups

(Table  2-D). N o anima ls died fro m the stu dy prior to sc hedu led necr opsy on p nd 52  or 53.  T hree an imals

in the con trol group  and tw o anima ls in the h igh-dose  group w ere remo ved from  the stud y becaus e their

correct po stnatal da y 0 could  not be d etermin ed.  Th us, 12,  15, an d 13 an imals we re availab le for full

evaluation in the control-, low-, and high-dose groups, respectively, in this study.  Body weights at

weaning (pnd  21), pnd 22 , and on the day of initiation of dosing (pnd 23 ) were equivalent across

treatment groups (Table 3-D).  In addition, daily body weights for F1 males were unaffected by

methoxychlor treatment through pnd 53.  Body weight change was equivalent across treatment groups for

pnd 21 to 23, 23 to 30, 30 to 37, 51 to 52, 51 to 53, and 23 to 53.  A  decreasing trend was noted for

pnd 37 to 44, 44 to 51, and for pnd 23 to 52.  The h igh-dose group gained significantly less weight than

the control grou p for the period s of pnd 37  to 44 and 4 4 to 51 (Ta ble 3-D).

Feed c onsum ption (g/d ay) for pnd  21 to 22  (prior to initia tion of do sing) wa s increase d in anim als

assigned to the high dose groups (Table 4-D).  For pnd 22 to 23, feed consumption exhibited a decreasing

trend.  After initiation of dosing, an increasing trend was noted for absolute feed consumption on pnd 25

to 26, but no other effects of treatment on feed consumption were noted until pnd 43 to 44.  Absolute feed

consumption on pnd 43 to 44 exhibited a decreasing trend, with the high-dose significantly reduced (by

13%) compared to the control group.  A transient decrease in absolute feed consumption, in the absence

of a significant trend, was noted for the low dose group on pnd 45 to 46.  On pnd 47 to 48, an increasing

trend was noted with the high dose group significantly increased (by 13.2%) compared to the control

group.  A  decreasing tren d was also no ted for pnd 5 1 to 52.  A bsolute feed co nsump tion for the entire

treatment period (pnd 23 to pnd 52 or 53) was statistically equivalent across treatment groups.  When feed

consumption was calculated as a percent of body weight (g/kg/day), a significant increase was noted for

animals assigned to the high-dose group on pnd 21 to 22, prior to initiation of dosing.  On pnd 22 to 23,

the high-dose  group exh ibited a significant d ecrease (by 25.5 %) com pared to the co ntrol group.  A

decreasing trend was noted on pnd 43 to 44.  Increases in relative feed consumption were noted at the

high dose on pnd 25 to 26, 28 to 29, and 47 to 48 (by 10.9-16.3%), and in the low-dose group on pnd 28

to 29 and 47 to 48 (by 9.9 to 12.7%). Relative feed consumption was equivalent across treatment groups

when calc ulated for the w hole treatmen t period (pnd  23 to 52 o r 23 to 53; T able 4-D). 

Clinical observations were noted in the methoxychlor-treated groups and consisted of

chromodacryorrhea in one animal at the low dose, efflux of dosing solution in two animals at the low

dose and o ne animal at th e high dose , and rooting p ostdosing in tw o animals at the h igh dose (T able 5-D). 

Two con trol animals exh ibited salivation prior to d osing (Tab le 5-D).
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Treatment with methoxychlor had no significant effect on the average day of preputial separation

(Table  6-D).  T he avera ge postn atal day of p reputial se paration  was 41 .4, 41.8  and 41 .8 for the c ontrol,

low- and high-dose groups, respectively.  Body weight on the day of acquisition of preputial separation

was equiva lent across the treatm ent groups (T able 6-D). 

Necropsy and Histopathological Data from F1 Males Treated with Methoxychlor

At nec ropsy, ave rage bod y weight w as equiv alent acro ss dose gr oups (T able 7-D ).  Abso lute

pituitary,  liver, paired kidney, paired testes, paired epididymides, prostate (ventral, dorsolateral, and

total), and  LAB C  weig hts were  not signif icantly affecte d by treatm ent with  methox ychlor.  A bsolute

thyroid weight exhibited a significant overall treatment effect (ANOVA , p<0.05).  A dose-related

increasing trend and significant increase at the high dose were observed for absolute paired adrenal

weight.  Absolute seminal vesicles with coagulating glands weight exhibited a dose-related decreasing

trend, with a significant decrease at the high dose of methoxychlor.  When organ weights were adjusted

with respect to necropsy body weight, paired adrenal gland weight was significantly increased at the high

dose and seminal vesicles and coagulating glands weight was decreased at the high dose.  T4 and  TSH

levels were un affected by treatmen t with metho xychlor (Tab le 7-D).

Gross necropsy findings were minimal, and included one animal each in the control and high-

dose group with hydronephrosis (Table 8-D).  No treatment-related histopathology was observed.

Component 2

Control F1 Males

Fifteen u ntreated  F1 ma les were as signed to  the contr ol group  for Com ponen t 2.  The se anim als

served as  the conc urrent co ntrol grou p for the a nimals in  Comp onent 2  that were  treated w ith

propylthiouracil, ketoconazole, linuron, and phenobarbital. One animal in the control group was found

dead  on pn d 31  due to  a misd irected  dose,  and w as rem oved  from fu rther ev aluatio n in th e stud y.

In-Life  Data  from F1 M ales  Treated w ith Pro pylthio urac il

Fifteen untreated F1 males were assigned to the 0, 2, or 25 mg/kg/day propylthiouracil groups

(Table 2-E).  One animal in the control group was found dead on pnd 31 due to a misdirected dose, and

was removed from the stud y, and one animal in the high-dose grou p was found d ead on pnd 5 0.  Thus,

14, 15 , and 1 4 anim als were av ailable for fu ll evaluation  in the con trol, low, an d high -dose grou ps in this

study.  Body weight at weaning (pnd 21), pnd 22, and on the day of initiation of dosing (pnd 23) was

equivalent acro ss treatment grou ps (Table 3 -E).  In addition, d aily body weights for F 1 males we re

unaffected by propylthiouracil treatment through pnd 31.  A significant dose-related decreasing trend was

observed for all time points from pnd 32 through necropsy on pnd 52 or 53, with the high-dose group

significantly decreased compared to the control group at all time points beginning with pnd 33.  The

reductions in body weight at the high dose were progressive with dosing, and reached 45.0-46.3% of the
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control value by pnd 52-53.  The low-dose group did not exhibit any significant reduction in body weight

until necropsy, and was reduced then only by 7.6-9.5% compared to the control values.  Body weight

change was equivalent across treatment groups for pnd 21 to 23, and pnd 23 to 30.  Beginning on pnd 30

to 37, a decreasing trend was noted   that continued through nec ropsy on pnd 52 o r 53.  The high-dose

group gained significantly less weight than the control group for all periods beginning on pnd 30.  Weight

gain in th e high-d ose grou p slowe d progr essively, from  41.7%  less than th e controls  for pnd  30 to 37  to

no or almost no measurable weight gain on pnd for pnd 51 to 52 and 51 to 53.  Weight gain in the low-

dose group was significantly and progressively reduced compared to  the control group beginning on

pnd 4 4, althou gh less affe cted than  the high -dose grou p (29.5  to 66.3 % less th an the co ntrols).  O verall

weight c hange  during  the treatm ent perio d until n ecropsy on  pnd 5 2 or 53  was sign ificantly redu ced in

both the low (by 9.6-12.7%) and high (by 56.8-58.1%) dose groups, compared to the control group value

(Table 3-E ).

Feed consumption (g/day) for pnd 21 to 22 and pnd 22 to 23 (prior to initiation of dosing) was

equivalent across treatment groups (Table 4-E).  After initiation of dosing on pnd 23, absolute feed

consumption continued to be unaffected by treatment until pnd 30, with the exception of a transient

increase at the low dose for pnd 25 to 26.  Thereafter, a decreasing trend was noted for feed consumption

for every inte rval, begin ning on  pnd 3 0 until n ecropsy on  pnd 5 2 or 53 .  The h igh-dose  group a te

significan tly and pro gressively less  feed (g/d ay) than th e control g roup, b eginnin g on pn d 31 (1 6.6 to

62.5% less than the co ntrol group value).  The low-dose grou p exhibited this same effect, although less

severe, beginning on pnd 45 (9.2 to 29.0% reduction in feed consumption).  Absolute feed consumption

for the entire treatment period (pnd 23 to pnd 52 or 53) was reduced at the high dose (by 35.3-38.5%)

dose compared to the control group value.  When feed consumption was calculated as a percent of body

weight (g/kg/day), a similar pattern was observed.  Reductions in feed con sumption in the high-dose

group  were ob served b eginnin g on pn d 31, ra nged fro m 6.4 % to 33 .8% a nd gen erally increas ed with

extended dosing.  Beginning on pnd 44, the low-dose group exhibited reduced feed consumption that

ranged  from 7.6 % to 21 .9% le ss than th e control g roup.  R elative feed  consum ption for th e whole

treatment period (pnd 23 to 52 or 23 to 53) was reduced by 14.1-16.5% in the high-dose group.  The low-

dose group exhibited reduced relative feed consumption only for the treatment period ending on pnd 52

(by 3.4% ) but not for pn d 23 to 53  (Table 4-E ).

Clinical observations were noted in the propylthiouracil-treated groups, and consisted of efflux of

the dosing solution, rooting postdosing, rough coat, and salivation prior to dosing in 1, 2, 1, and 1

animal(s) in the low-dose group, and efflux of the dosing solution, rooting postdosing, and salivation

prior to dosing in 1, 14, and 1 animal(s) in the high-dose group (Table 5-E).  The control animals had no

distinctive clinical signs (T able 5-E). 

Treatment with propylthiouracil significantly delayed acquisition of preputial separation in the

high-dose group (Table 6-E).  The average postnatal day of preputial separation was 40.4 and 43.3 for the
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low- and high-dose groups, respectively, compared to 39.6 days for the control group.  Body weight on

the day of acquisition of preputial separation was significantly decreased at the high dose.

Nec rops y and  Histo path olog ical D ata fro m F1 Ma les Treated w ith Pro pylthio urac il

At necrop sy, average body w eight exhibited  a decreasing tren d that was do se-related (Table 7 -E). 

The h igh-dose  animals  exhibite d a dose -related inc rease in ab solute thyro id weigh t, with bo th

propylthiouracil-treated groups significantly increased over the control group value.  All other organ

weights exhibited a dose-related decreasing trend, with all absolute organ weights except seminal vesical

weight significantly reduced at the high dose.  Low dose animals had reduced absolute liver, paired

adrenal gland, and paired kidn ey weight.  When organ  weights were adjusted with respect to necrop sy

body weight, both the thyroid and the seminal vesicles with coagulating glands exhibited increased

adjusted organ weight for both treatment groups.  The adjusted weights of the paired adrenal glands and

the paire d kidn eys were sig nificantly d ecreased  at the low  dose, alth ough th ere was n ot a statistically

significant chan ge at the high d ose.  Adju sted paired ep ididymides w eight exhibited  an increasing tren d. 

T4 levels we re significantly reduced  at both dose lev els, in a dose-related m anner, and   TSH lev els were

significantly increased  in a dose-related m anner at both  doses (Tab le 7-E).

Gross necropsy findings included one animal in the control group with urinary calculi and

thickened b ladder wall, on e animal each  in the low-dose  group exh ibiting hydrone phrosis, pulm onary

foci, reduced dorsolateral or ventral prostate, or reduced seminal vesicles, and nine animals with enlarged

and/or otherwise notable thyroid glands (Table 8-E).  In the high-dose group, 4 animals had reduced

adrenal glands, 2 animals had hydronephrosis, 1 animal had small kidneys, pituitary, dorsolateral prostate,

or ventral prostate, 6 animals had hepatic abnormalities (mottled or reduced in size), and 14 animals had

thyroid observations , including enlargement, reddening, or darkening (Table 8-E).  All animals in the

high-dose group exhibited thyroid follicular cell hypertrophy/hyperplasia, characterized by increased size

and apparent nu mber of follicular cells, and reduction of follicular lumen size.  The severity of these

changes were scored as:

� minim al = mu ltifocal follicles a ffected, w ith size an d num ber of follicu lar cells sligh tly
enlarged  and inc reased; 

� mild = d iffuse ch ange w ith furthe r increased  cell size and  hyperpla sia; 

� mode rate = enh anced  severity with  the prese nce of n otable n umb ers of follicu lar cell
mitoses; and 

� marked = increased mitotic rate, some degenerative cells within the follicular epithelium,
and obv ious enlargem ent of the thyroid sh ape and size .  

Based on these criteria, no animals were scored as minimal, one animal was scored as mild, nine

moderate, and four marked  at the high dose.  Based on these results, the low do se thyroids were also

examined , revealing that all 15  animals at the low  dose also exh ibited thryoid hype rtrophy/hyperplas ia. 

As would be expected, the severity was somewhat less, with scores of 0 minimal, 10 mild, 5 moderate,
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and no markedly affected animals.  These changes were reflected in the dose-related increases in adjusted

thyroid weight (for body weight at necropsy) at both dose levels.

In-Life  Data  from F1 M ales  Treated w ith Ke toco nazole

Fifteen untreated F1 males were assigned to the 0, 50, or 100 mg/kg/day ketoconazole group

(Table 2-F).  One animal each in the control and high-dose group died of a misdirected dose on pnd 31

and 37, respectively, and was removed from further evaluation in the study.  Thus, 14, 15, and 14 F1

males were available for evaluation at scheduled necropsy.  Daily body weight and body weight change

from pnd  23 to pnd  52 or 53 w ere largely unaffected  by treatment with  ketoconazole (T able 3-F).  A

significant decreasing trend was observed for body weight on pnd 46, 48, and 49, and for body weight

change on pnd 44 to 51 and 23  to 52 but with no pairwise difference from controls.  No other changes

were noted  (Table 3-F).

Absolute feed consumption on pnd 21 was increased in animals assigned to the low and the high-

dose groups (Table 4-F).  Thereafter, absolute feed consumption for intervals between pnd 23 and pnd 52

or 53 was equivalent across the groups, with the exception of transient increases at the low dose on

pnd 23 to 24, and 36 to 37.  Absolute feed consumption for pnd 23 to 52 was equivalent across the

treatment groups; an increasing trend was noted for pnd 23 to 53.  When feed consumption was calculated

as a percent of body weight (g/kg/day), feed consumption exhibited an increasing  trend and significant

increases  for anim als assigne d to either  the low- or  the high -dose grou p on p nd 21  to 22.  F or pnd  23 to

24 (after initiation of treatment), relative feed consumption was also increased in both the low- and high-

dose groups.  Increased relative feed consumption was noted in the high-dose group on pnd 41 to 42, 43

to 44, and 49 to 50 (10.4, 10.7, and 8.5%, respectively).  A transient increase in relative feed consumption

was noted in the low dose group on pnd 36 to 37.  A dose-related increasing trend, only, was noted for

pnd 46 to 47 and pnd  50 to 51.  Relative feed consumption for the treatment period of pnd 23 to 52 or

pnd 23 to 53 was increased in both the low (by 3.7 to 6.2%) and the high (by 4.7 to 7.6%) dose groups

compared  to the control grou p values (Ta ble 4-F).

Clinical observations noted in the ketoconazole-treated groups consisted of efflux of dosing

solution, rooting postdosing, rooting prior to dosing, rough coat, and salivation prior to dosing in 1, 14, 1,

1, and 4 animal(s) in the low-dose group, respectively, and efflux of dosing solution, piloerection, rooting

postdosing, rough coat, and salivation prior to dosing in 1, 1, 1 5, 2, and 13 anim al(s) in the high-dose

group, respe ctively (Table 5-F). 

Treatment with ketoconazole resulted in a significant delay in the average postnatal day of

preputial separation at both treatment levels (Table 6-F).  Acquisition of preputial separation occurred at

42.3 days in the low-dose group and 44.1 days in the high-dose group, compared to 39.6 days for the

control gr oup.  B ody weig ht on the day of acq uisition w as increas ed in a d ose-related  mann er, likely

reflecting the older ag e of the ketocon azole-treated anim als. 
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Nec rops y and  Histo path olog ical D ata fro m F1 Ma les Treated w ith Ke toco nazole

At nec ropsy, ave rage bod y weight w as equiv alent acro ss treatmen t groups  (Table 7 -F).  Ab solute

paired adren al weights were  increased in a d ose-related man ner at both treatm ent levels of ketocon azole. 

Paired testes, paired epididymides, ventral prostate, total prostate, and LABC  weight exhibited dose-

related decreasing trends.  Seminal vesicles with coagulating glands weight was significantly decreased at

both treatmen t levels, whereas, testes w eight was dec reased at the high  dose.  Wh en organ w eights were

adjusted w ith respect to necrop sy body weigh t, liver weight and  paired adren al glands weig ht were

significantly increased at both treatment levels, whereas seminal vesicles with coagulating glands weight

was decreased at both treatment levels.  Adjusted paired kidney weight increased in a dose-related manner

that was significant at the high dose of ketoconazole, whereas adjusted paired testes weight was

significantly decreased at the high dose. Ketoconazole treatment had no significant effect on T4 or TSH

levels (Table 7-F ).

Gross necropsy findings included abnormal adrenal gland, hydronephrosis, small dorsolateral

prostate, and small seminal vesicles in four, one, one, and one animal(s) in the low-dose group,

respectively, and abnormal adrenal gland, hydronephrosis, pulmonary foci, small dorsolateral prostate,

small ventral prostate, and small seminal vesicles in six, two, one, one, three, and four animal(s) in the

high-do se group  (Table 8 -F). On e control a nimal h ad urin ary calculi an d thicke ned b ladder w all

(Table 8-F).  No treatment-related histopathology was observed.

In-Life Data from F1 Males Treated with Linuron

Fifteen untreated F1 males were assigned to the 0, 50, or 100 mg/kg/day linuron group

(Table 2-G).  One animal assigned to the control group was found dead on pnd 31  due to a misdirected

gavage dose, and was removed from further evaluation in the study.  Thus, there were 14, 15, and 15 F1

males available for evaluation in the control, low- and high-dose groups, respectively, at scheduled

necropsy.  Bo dy  weights we re equivalent ac ross treatment grou ps from pn d 21 to pn d 23 (Ta ble 3-G). 

Thereafter, a significant decreasing trend was observed for daily body weights un til scheduled necropsy

on pnd 52 or 53.  The high-dose group weighed significantly less than the control group every day from

pnd 25 to pnd 52.  Daily body weight in the low-dose group was significantly less than the control group

during the middle portion of the dosing period, i.e., pnd 32 to pnd 43, with the exception of pnd 36.  Body

weight c hange  exhibite d a decre asing tren d for all inte rim time in tervals betw een pn d 21 an d pnd  52, with

the high dose significantly decreased for each interim interval from pnd 23 to pnd 52.  Body weight

change was significantly reduced at the low dose for pnd 23 to 30, and 30 to 37.  Body weight change for

pnd 51  to 53 was eq uivalent across treatm ent groups.  H owever, bod y weight chan ge for the entire

treatment period from pnd 23 to pnd 52 was significantly reduced at both dose levels of linuron, whereas

body weigh t change for p nd 23 to 5 3 was significan tly decreased only at the h igh dose (T able 3-G).

Feed consumption (g/day) for pnd 21 to 22 (prior to initiation of treatment) was increased at the

high dose, whereas feed consumption for pnd 22 to 23 was equivalent across treatment groups
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(Table 4-G).  Absolute feed consumption (g/day) exhibited a decreasing trend for all interim time

intervals from pnd 23 to pnd 52, with the exception of pnd 34 to 35, 35 to 36, 37 to 38, 38 to 39, 41 to 42,

and 52 to 53, for which feed consumption was equivalent across the treatment groups.  With the exception

of pnd 27 to 28, and 42 to 43, the high-dose animals consumed significantly less feed than the control

animals at each of these intervals (by 8.4 to 21.1% less than the control group).  The low-dose group

consumed 6 .8 to 14 .9% le ss feed th an the co ntrol anim als for a brie f period (p nd 23  to 24, 2 4 to 25 , 25 to

26, 28 to 29, and 31 to 32 ).  With regard to the whole treatment period for animals necropsied on pnd 52,

the high-dose animals consumed 13.7% less feed than the control animals.  Feed consumption for the

whole treatment period from pnd 23 to 53 exhibited a decreasing trend, but with no significant differences

from the control group for either the low- or high-dose group.  When feed consumption was calculated as

a percent of bo dy weight (g/kg/d ay), feed consum ption was m ore consistent acros s treatment grou ps. 

Relative  feed con sump tion was  increased  in anim als assigne d to the h igh dos e on pn d 21 to  22 (prio r to

the start of dosing).  On pnd 24 to 25, 25 to 26, and 26 to 27, relative feed consumption exhibited a

decreasing trend, with the high-dose animals consuming 10.4 to 11.0% less than the control animals on

pnd 24 to 25, and 25 to 26, and the low dose animals consuming 10.5%  less than the control animals on

pnd 24 to 25. Thereafter, relative feed consumption was equivalent across treatment groups, with the

exception of a decrease in both treatment groups on pnd 31 to 32 (7.0%, low; 10.7%, high), an increasing

trend on pnd 46 to 47 and 47 to 48, and significantly increased relative feed consumption  in the low

(8.0%) and high (6.0%) dose groups, compared to the control group on pnd 47 to 48. On pnd 43 to 44,

relative feed consumption in the low-dose group, but not the high-dose group, was transiently increased

(8.7% ) over the c ontrol gro up valu e.  Relative  feed con sump tion for the  entire treatm ent perio d (pnd  23 to

pnd 52  or 53) was eq uivalent across treatm ent groups (T able 4-G).

Clinical observations were noted in the linuron-treated groups, and consisted of rooting

postdosing, salivation postdosing, and salivation prior to dosing in 15, 1, an d 6 animal(s) in the low-dose

group, and difficult (resisting) to dose, efflux of dosing solution, rooting postdosing, and salivation prior

to dosing in 1 , 1, 15, and  14 anim al(s) at the high do se (Table 5-G ). 

Treatmen t with linuron sig nificantly delayed prep utial separation at bo th dose levels (T able 6-G). 

Preputial separatio n occu rred at 4 3.6 d ays and  45.5  days in  the low - and h igh-do se grou ps, respectiv ely,

comp ared to 3 9.6 da ys for the con trol anim als.  Aver age bod y weight at a cquisition  was sign ificantly

increased in b oth linuron-treated  groups, likely reflecting the  older age of these a nimals. 

Necropsy and Histopathological Data from F1 Males Treated with Linuron

At necropsy, average body weight exhibited a dose-related decreasing trend, with the low- and

high-do se linuron -treated gro up valu es significa ntly below  the contr ol group  value (T able 7-G ).  Abso lute

pituitary, paired kidney, ventral, dorsolateral, and whole prostate, seminal vesicles with coagulating

glands and LABC w eights decreased in a dose-related manner, with significant reductions at both doses

of linuron.  Thyroid, liver, paired testes, and paired epididymides weights were decreased only at the high

dose.  Paired a drenal gland  weight was n ot affected by linuron  treatment.  W hen organ  weights were
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adjusted with respect to necropsy body weight, adjusted liver weight exhibited a significant dose-related

increase at both th e low- and h igh-dose of linu ron.  Adju sted prostate and  ventral prostate we ight were

decreased at the low, but not the high-dose of linuron, whereas adjusted seminal vesicles with coagulating

glands weight was decreased at the high dose.  T4 levels decreased in a dose-related manner with the

values in both linuron-treated groups significantly decreased compared to control values (by 20.4% and

41.2%, low- and high-dose, respectively).  TSH levels were significantly decreased at the low dose (by

22.2%) compared to the control animals.  The high-dose animals exhibited a 17.8% decrease in TSH

levels, but this did n ot reach statistical significance  (Table 7-G ).

Gross n ecropsy fin dings in cluded  two, two , and thr ee anim al(s) in the lo w-dose g roup w ith small

dorsolateral prostate, small ventral prostate, and small seminal vesicles, respectively, one, one, one, three,

four, s ix, and one  animal(s) in the hig h-dos e grou p with  hydroneph rosis, redden ed lun gs, small pitu itary,

small do rsolateral p rostate, sm all ventral p rostate, sm all semin al vesicles, an d enlarg ed splee n with w hite

foci, respe ctively.  On e anima l in the con trol group  had ur inary calcu li and a th ickened  bladde r wall

(Table 8-G).  No treatment-related histopathology was observed.

In-Life Data from F1 Males Treated with Phenobarbital

Fifteen untreated F1 males were assigned to the 0, 50, or 100 mg/kg/day phenobarbital group

(Table 2-H).  One animal assigned to the control group was found dead on pnd 31  due to a misdirected

gavage dose, and was removed from further evaluation in the study.  Thus, there were 14, 15, and 15 F1

males available for evaluation in the control, low- and high-dose groups, respectively at scheduled

necrop sy.  Body  w eights w ere gene rally equiva lent across  treatmen t groups  from pn d 21 to  pnd 5 3, with

the exception of decreasing trends on pnd 32, 33, 34, 37, 38, 39, 49, 50, and 52 with no significant

pairwise comparisons (Table 3-H).  Body weight change exhibited a decreasing trend for pnd 23 to 30, 30

to 37, an d 44 to  51 with  the high -dose sign ificantly dec reased co mpare d to the co ntrol grou p for pn d 30 to

37. Body weight change for the entire treatment period from pnd 23 to pnd 52 exhibited a decreasing

trend with no significant pairwise comparisons, whereas body weight change for pnd 23 to 53 exhibited

no statistically significantly chang es (Table 3-H ).

Feed c onsum ption (g/d ay) for pnd  21 to 22  (prior to initia tion of treatm ent) was  increased  in

animals assign ed to the ph enobarbital gro ups, comp ared to the anim als assigned to the c ontrol group, 

whereas feed  consum ption for pnd  22 to 23 w as equivalen t across treatment grou ps (Table 4 -H). 

Absolute feed consum ption (g/day) exhibited increasing trends and significant increases at the high dose

compared to the control group values for pnd 25 to 26 and 26 to 27.  The low-dose group exhibited a

transient in crease in fe ed con sump tion for pn d 23 to  24.  A bsolute fe ed con sump tion for the  whole

treatment period, for animals necropsied on pnd 52 or 53, was equivalent across treatment groups.  When

feed consumption was calculated as a percent of body weight (g/kg/day) the animals assigned to the

phenobarbital-treated groups still exhibited significantly increased feed consumption.  Increasing trends

were noted for pnd 21 to 22, 25 to 26, 26 to 27, 29 to 30, 30 to 31, 36 to 37, 41 to 42, 43 to 44, 44 to 45,

45 to 46, 46 to 47, 47 to 48, 48 to 49, 49 to 50, and 50 to 51.  A significant increase in relative feed
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consumption was observed in both the low (by 5.4 to 8.5%) and high-dose (by 9.5 to 11.7%) groups on

pnd 25 to 26, 26 to 27, 41 to 42, and 43 to 44.  Relative feed consumption was significantly increased at

the high dose, only (by 8.4 to 14.3%) on pnd 29 to 30, 30 to 31, 46 to 47, and 49 to 50.  On pnd 23 to 24,

relative feed consumption was transiently increased at the low dose of phenobarbital (by 16.4%)

comp ared to th e control g roup.  R elative feed  consum ption for th e entire treatm ent perio d (pnd  23 to

pnd 52 or 53 ) was significantly increased in both the low (by 3.8 to 6.8%) an d high (by 7.1 to 8.4% ) dose

phenob arbital-treated group s compared  to the control grou p (Table 4 -H).

Clinical o bservatio ns were  noted in  the phe nobarb ital-treated gro ups, an d consis ted of atax ia

postdosing, efflux of the dosing solution, prone postdosing, rooting postdosing, rough coat, and salivation

prior to dosing in 6, 1, 4, 12, 4, and 4 animal(s) in the low-dose group, and ataxia postdosing, efflux of

the dosing solution, prone postdosing, rooting postponing, rough coat, and salivation prior to dosing in 5,

1, 15, 15 , 3, and 6 an imal(s) at the high d ose (Table 5 -H). 

Treatm ent with  phen obarbita l significan tly delayed p reputial se paration  at both d ose levels

(Table 6-H).  Preputial separation was ob served at 41.3 days and 43 .0 days in the low- and high-dose

groups, respectively, compared to 39.6 days for the control animals.  Average body weight at acquisition

was significantly increased in the high-dose group, and also increased (biologically significant) at the low

dose of phe nobarbital, com pared to the co ntrol group, likely reflecting  the older age of th ese animals.  

Necropsy and Histopathological Data from F1 Males Treated with Phenobarbital

At necropsy, average body weight exhibited a dose-related decreasing trend with no significant

pairwise comparisons (Table 7-H).  Absolute thyroid and liver weight increased in a dose-related manner

that was significant at both doses of phenobarbital.  Absolute paired testes, paired epididymides, seminal

vesicles with coagulating glands, and LABC weight each exhibited a decreasing trend and a significant

decrease  at the high  dose com pared to  the contr ol group  value.  W hen org an weig hts were  adjuste d with

respect to necropsy body weight, the effects on the thyroid, liver, paired testes, and LABC were the same

as observed for the absolute organ weights; paired epididymides weight exhibited a decreasing trend,

only.  T4 and  TSH  levels were not affected  by phenob arbital treatment (T able 7-H).

Gross n ecropsy fin dings in cluded  two, one , one, an d one an imal(s) in th e low-do se group  with

hydronephrosis, small dorsolateral prostate, small ventral prostate, and small seminal vesicles,

respectively, two, two , two, and  three anim al(s) in the h igh-dose  group w ith hydro neph rosis, sma ll

dorsolateral prostate, small ventral prostate, and small seminal vesicles, respectively.  One animal in the

control group had urinary calculi and a thickened bladder wall (Table 8-H).  No treatment-related

histopathology was observed.
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DISCUSSION AND CONCLUSIONS

This stu dy was d esigned  to gather in formation  describin g the con duct an d usefu lness of th e male

pubertal assay, that has been designated as an optional Endocrine Disruptor Tier I screening protocol

(EDSTAC, 1998), using compounds selected to aid in the optimization of the protocol.  Currently in the

prevalidation stage, the male pubertal assay provides a means of screening apical effects of endocrine

disruptors th at may a lter a nu mber of end ocrine -depe nden t mech anism s, inclu ding  estroge nic-,

androg enic-, and  thyroid ho rmone -related pro cesses (S toker et al., 2 000).  A s summ arized in  Stoker et a l.

(2000 ), the male  pube rtal protoco l should  be able to  detect altera tions in sexual m aturation  and thyro id

function.  The endpoints in the current version of this protocol were chosen to reflect specific changes in 

pube rtal develo pmen t, thyroid fu nction, o r general to xicity.  In an e ffort to evalu ate the ab ility of this

protocol to detect alterations in each of these areas, the following compounds were tested:  atrazine

(affects the hypothalamus-pituitary axis); p,p’-DDE (stable metabolite of DDT; anti-androgen through

competitive binding to the androgen receptor);  vinclozolin (metabolites M1 and M2 act as anti-androgen;

comp etitive bind ing to an drogen  receptor; M 1 also bin ds weak ly to the rat pro gesteron e recepto r); 

methoxychlor (a xeno-estrogen through "-estrogen receptor, anti-estrogen through $-estrogen receptor

and an anti-androgen through androgen receptor mediated mechanism); propylthiouracil (affects the

thyroid directly, causing hypothyroidism); linuron (anti-androgen; competitive binding to androgen

receptor); ketoconazole (inhibits steroidogenesis in both sexes); and phenobarbital (induces P450

isoforms predominantly in the liver, accelerates metabolism of endogenous hormones and exogenous

xenobiotics).  The results of this study are discussed below with respect to how the protocol performed

with respect to the  test compou nds. 

Atrazine.  Treatment with atrazine at 75 or 150 mg/kg/day did not affect the day of acquisition of

preputial separation.  Adjusted organ weights revealed an increasing trend for paired testes weight.  No

differences we re noted in T 4 or TSH  levels, and no trea tment-related histop athological chan ges were

observe d in the th yroid, testes, o r epidid ymides.  T hese resu lts agree w ith those o f Stoker et a l. (2000 ), in

their evalu ation of th e pub ertal effects of  atrazine (0 , 12.5, 5 0, 100 , 150, o r 200 m g/kg/day) o n male

Wistar rats, using  this study design. 

p,p’-DDE.  Treatment with 50 or 100 mg/kg/day p,p’-DDE significantly delayed preputial

separation at both  treatmen t levels.  Ad justed th yroid, liver, an d paired  kidney w eights w ere signific antly

increased at both doses of p,p’-DDE. W ith respect to reproductive tissues, adjusted paired epididymides

weight exhibited a significant decrease at the high dose, whereas LABC weight exhibited a decreasing

trend.  Decreased T4 was observed at the high dose, whereas TSH exhibited no significant effect.  No

treatment-related histo pathological ch anges were o bserved in th e thyroid, testes, or epidid ymides. 

Vinclo zolin .  The day of preputial separation exhibited significant delays at both the 30 and

100 mg/kg/day dose levels.  In addition, two males in the high-dose group failed to achieve preputial

separation prior to scheduled necropsy.  Adjusted paired testes weight (increase), paired epididymides
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(decreas e), and p aired sem inal vesicle s with coa gulating  glands (d ecrease) ex hibited  significan t treatmen t-

related effects at both dose levels.  Adjusted dorsolateral and total prostate, and LABC weight exhibited a

significant decreas e at the high do se, and adju sted ventral prostate w eight exhibited  a decreasing tren d. 

T4 levels we re significantly decreased  at both doses o f vinclozolin, wh ile no effect was ob served on T SH. 

No treatment-related histopathological changes were observed  in the thyroid, testes, or epididymides.

Methoxychlor.  No effect on preputial separation was noted at either 25 or 50 mg/kg/day

methoxychlor.  Adjusted paired adrenal weight (increase) and seminal vesicle with coagulating glands

weight (decrease) exhibited a treatment effect at the high dose.  Thyroid hormones were unaffected, and

no treatment-related histopathology was observed.  These results are in accordance with those observed

by Gray et al. (1989), who saw delayed puberty, and altered reproductive organ weights, TSH levels, and

testicular histopathology at doses higher than 50 mg/kg/day, in F1 animals exposed to methoxychlor from

gestation throug h pnd 1 5. 

Prop ylthiou racil.  As expected, propylthiouracil produced a decrease in circulating levels of T4

and an  increase in  circulating  levels of T SH at b oth 2 an d 25 m g/kg/day.  In creased a djusted  thyroid

weight, and thyroid follicular cell hypertrophy/hyperplasia were also observed at both 2 and

25 mg/kg /day. Preputial sep aration was sign ificantly delayed at the high  dose.  Treatm ent effects were

also observed at both doses in the increased adjusted weights of the seminal vesicles with coagulating

glands.  Adjusted paired epididymides weight exhibited an increasing trend.

Keto cona zole.  The postnatal day of acquisition of preputial separation was delayed at both doses

of ketoconazole.  Other treatment-related changes observed at both dose levels included increased

adjusted liver and paired adrenal weight, and decreased adjusted seminal vesicles with coagulating glands

weight.  The high dose of ketoconazole also increased adjusted paired kidney weight and decreased

adjusted paired testes weight.  Thyroid hormone levels were not affected.  No effect of treatment was

observed h istologically in the thyroid, testes, or ep ididymides. 

Linuron.  Linuron delayed puberty at both the 50 and 100 mg/kg/day dose levels, as evidenced

by delayed acquisition of preputial separation.  Adjusted liver weight exhibited a treatment effect

(increase) at both dose levels; adjusted seminal vesicles with coagulating glands weight was decreased at

the high dose.  Both T4 and TSH levels were decreased at both dose levels, although the decrease in TSH

at the high dose of linuron did not reach statistical significance.  No treatment-related histopathological

changes were observed in  the thyroid, testes, or epididymides.

Phenobarbital.  The p ostnatal d ay of acqu isition of pr eputial se paration  was dela yed at both

doses of phenobarbital.  In addition, treatment-related effects were detected at both dose levels in an

increase in the adjusted weights of the thyroid and liver.  A decrease in adjusted organ weight was

observed at the high dose for paired testes and LABC; paired epididymides weight exhibited a decreasing
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trend.  No treatment related histopahtological changes were observed in the thyroid, testes, or

epididymid es. 
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PROTOCOL DEVIATIONS

Thirty-two deviations from the protocol were noted as follows:

1. Due to an error in the breeding date of the Component 1 F0  females by Charles River
Laboratories, the females were bred on August 23, 2002, instead of August 22, 2003, as requested
by RTI.  Thus, on the gestational forms, September 12, 2002 was gd 19 instead of gd 20 as
indicated, an d F0 fem ales were check ed for litters starting on gd  19 instead o f gd 20. 

2. Post-dosing observations were inadvertently not recorded for the following animals: Male 258
Rx Code 599 69, pnd 40; Male 159 R x Code 27489, Pn d 27; Male 177 (time and clinical
observation), Rx Code 27489, pnd 45; Male 261, Rx Code 34563, pnd 31; Male 209, Rx Code
95962, pnd 40; Male 226, Rx Code 95962, pnd 39 and 40; Male 227, Rx Code 95962, pnd 40;
Male 262, Rx Code 95962, pnd 41; Male 268 Rx Code 65437, pnd 41, Male 139 Rx Code 46916,
pnd 41; Male 157, Rx Code 46916, pnd 30, Male 67, Rx Code 96509, pnd 23 and 26; Male 17,
Rx Code 68843, pnd 29; Male 109, Rx Code 39239, pnd 34.

3. Observations were inadvertently not recorded at dosing (or on pnd 21 or 22 prior to dosing) for
the follow ing anim als:  Male  128, R x 295 05, pn d 22; M ale 217 , Rx C ode 82 703, p nd 21 ; Male
86, Rx  Code 78 967, pn d 47; M ale 83, Rx  Code 84 156, Pn d 53; M ale 90, Rx  Code 84 156, pn d 22. 
In addition, for Male 128, the time of observation was not recorded.

4. Post-dosing observations were done <1 hour or > 2 hours:  Rx Code 827 03, 5 on pnd 31, 10 on
pnd 30, 3 on pnd 27, 6 on pnd 26.  Rx Code 04691, 4 on pnd 23, 8 on pnd 24, 10 on pnd 25, 13
on pnd 26,15 on pnd 27, 5 on pnd 28 and 5 on pnd 30 .  Rx Code 65437, 10 on pnd 23, 12 on pnd
24, 5 on pnd 25 and 5 on pnd 28, Rx Code 29505 one on pnd 23.  Rx Code 15492 one on pnd 23,
one on pn d 36 and  two on pn d 39.  Rx  Code 82 703, 5 on  pnd 31 , 9 on pnd  30, one on  pnd 32 . 
Rx Code 46916, two on pnd 46.  Rx Code 78967 two on pnd 47.  Rx Code 96509, one on pnd 33,
Rx 68843, one on pnd 23.

5. Five males were not dosed on 11/5/02 (insufficient dosing formulation).  Male 112, 115 and 130
in Rx Code 1549 2 on pnd 50 and M ale 114 and 131 in Rx C ode 07983 on pnd  50.  Data from
animals #115, #114, and #131 were subsequently removed from evaluation because their pnd 0
could not be established.

6. Full post-dosing samples were not available from all dosing bottles since analytical samples had
to be used for dosing when insufficient dosing formulation was available.  Only 1-2 ml was
collected for pnd 37 and pnd 44 since the volume of dose formulation available for these days for
dosing was low.

7. Page 2 of the preputial separation data form for Component 2 does did not have eartag number
listed.  The eartag number was available for checking on the cage card and Page 1 of preputial
separation form.

8. The old food weight was inadvertently not recorded on pnd 46 for Male 3, 14, Rx Code 68843;
for Male 5, 13, Rx code 39239; Male 4 Rx Code 84156; Male 6, 12, Rx Code 29505; Male 8,
Rx Co de 154 92; Ma le 7, Rx C ode 482 66; Ma le 11, Rx  Code 15 492; M ale 9, 10, R x Code  07983 . 
The new feed weight was inadvertently not recorded on pnd 27 for Male 21, Rx Code 48266 and
on pnd 45 for Male 110, Rx Code 29505.
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9. Body weight was not recorded for Male 49, Rx code 96509 on pnd 4 1; Male 138 body weight at
sacrifice was not recorded, Rx Code 65437; weight, dose, and time of postdosing observation
were  not record ed for Male 1 08, Rx  Code 84 156 on  pnd 32  (animal was d osed).

10. During necropsy on 11/5/02, it was noted that the adrenal glands and pituitary glands “were not
being weighed immediately” as per the study protocol.  When this was brought to the attention of
the staff, the  weighe r was dilig ent abo ut imm ediately we ighing th ese particu lar organs  to
minim ize drying o ut.

11. There was insufficient serum available for a sample to be transferred to EPA for Animal 267, Rx
Code 46916, on 2-26-03.

12. One male pup from Dam #4 was not weighed on pnd 0 during Component 1 Lactation.

13. One male pup from Dam  #52 was inadvertently not weighed on pnd 7 and one female pup from
Dam #74 was not weighed on pnd 0 during Component 2 Lactation.

14. One female pup from Dam #2 2 that was found dead on 9-15-02, pnd 0 inadvertently did not have
a necropsy performed.

15. For Male #95, Rx Code 07983, no clinical observations were recorded at dosing on pnd 51.

16. At necrop sy, the prostate was ex cised whole, a nd then se parated into d orsal and ven tral lobes. 
Each lobe was weighed individually, but the two lobes were never weighed together.  Instead, the
computer program that was used to process the data combined the weights of the dorsal and
ventral lobes to obtain the whole prostate weight.  This was done to minimize handling of the
tissue.

17. There is no re cord that the sen tinel animals we re selected rando mly as specified in th e protocol.  

18. The protocol specified the approximate weight range of the pnd 21 pups as 48-55g.  The actual
weight of the p nd 21 an imals ranged  from 44-64  g. 

19. Blood Collection Records:  Blood collected at necropsy was split into three aliquots instead of
two, as state d in the p rotocol.

20. Dose Formulation Records:  Pnd 51 samples were to come from the 1st pnd 51, on 11/5/02.  Due
to a shortage of formulation they were taken from supplementary dose formulations (Rep 3 and 4)
on 11/8/0 2 which  was the secon d pnd 5 3. 

21. Dose Fo rmulation R ecords:  Battelle form ulations were n ot shipped  with stir bars. 

22. Necrop sy Record s, Com ponen t 1:  For M ale #72 , Rx C ode 84 156, n o initials/da te were en tered to
indicate who changed the entry and when for change from Bouins fixative to formalin.

23. F1 Dosing Compon ent 1, Notebook 1:  Male 87, pnd 32 clinical observations were not conducted
1-2 hours postdosing.

24. F1 Dosing Compon ent 1, Notebook 1:  Male 49, clinical observations and body weight was not
recorded on pnd 41.

25. F1 Dosing C omponent 1, N otebook 1:  Male 14 , Rx Code 6 8843, pnd  51, no post dose
observations conducted.
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26. The ligh t cycle in A RF roo m 201 , Com ponen t 1, was in correct from  Septem ber 5, 2 002 to
October 5 , 2002.  T he light cycle was 1 2:12 hou rs (light;dark) instead o f 14:10 h ours (light:dark). 
F0 females and pups were housed in the room during this time.

27. In ARF room 201, C omponent 1, the humidity was above that specified in the protocol
(76.7% RH) for one hour on September 17, 2002.

28. In ARF room 303, comp onent 1, the humidity was above that specified in the protocol
(87.5% RH) for one hour on October 9, 2002.

29. In ARF room 403, C omponent 2, the humidity was below that specified in the protocol
(21.2% RH) for one hour on January 15, 2003.

30. Male 49, Rx Code 96509, was dosed (0.85 ml) on pnd 41, based on a recorded body weight
169.99 g.  However, examination of the body weights for the day preceding (pnd 40, 209.40 g)
and the  day after (pn d 42, 2 30.41  g), and th e fact that th is anima l showe d steady w eight gain
during  this portion  of the stud y suggeste d that the  body w eight on  pnd 4 1 had  been in correctly
recorded.  The body weight was not included in the analyzed data.  However, since the animal
was dosed on pnd 41 based on this body weight, the animal received less dosing formulation than
it shou ld hav e, had  the we ight been recorde d corre ctly.

31. Table of Pro tocol Deviation s for Dosing V olumes O ther than that S pecified in the S tudy Protocol. 
This w as caused  by techn icians ina dverten tly misreadin g the D osing C hart.

Male # Rx Code Rec eived  (ml)

Should h ave

Rec eived  (ml)

104 78967 0.56 0.46

17 68843 0.31 0.35

32. Table o f F1 M ales dose d after 10 :00 a.m .  This w as caused  by some te chnician s taking lon ger to
dose each animal than other techn icians.

Component 1

Rx Code

Pnd Day 78967 95509 68843 29505 48266 15492 07983

24 7

25 10

26 5 11 12

27 2 2

29 1 11 10

30 2 2

32 10

33 1

34 11 10

35 10 12

36 11 12 11 12
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Component 1 (continued)

Rx Code

Pnd Day 78967 95509 68843 29505 48266 15492 07983

37 2 12 13 11

38 11 3 12

39 11 12

40 13 12

41 8 14 13 12

42 1 2 12

43 6 14 11 10

44 5 13 12

45 4 13 12

46 14 1 13 12

47 15 2 2

48 1

50 10 5 9 10

51 14 14 11 4 14 13 12

52 4 5

Component 2

Rx Code

Pnd Day 27489 16317 34563 95962 82703 04691 65437 46916 59969

28 10 10 10 9 10 10 10 10 10

29 15 15 15 15 5 5 5 5 15

30 12 15 15 15 3

31 5 15 15

32 5 6

33 7

37 8 9

38 10 15

39 9 15 15

40 10 14 15

41 5 7

42 10 9

43 15 15

44 1 9 15 15

45 3 5 6

46 1
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Component 2 (continued)

Rx Code

Pnd Day 27489 16317 34563 95962 82703 04691 65437 46916 59969

47 9

48 5

In the S tudy D irector’ s profe ssiona l opin ion, th ese de viation s did n ot affec t the stu dy integ rity,
performance, or interpretation, and are presented for comp leteness.

_____________________________________ ___________________
Julia D. George, Ph.D. Date
Study Director
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Table 1-A.  Analyses of Atrazine Dose Formulationsa

RTI Rx
Code

RTI
Color
Code

Battelle
Sample Code

Sample
Typeb

Nominal
Concentration

(mg/ml)

Analytical
Concentration

(mg/ml)
Mean % of

Nominal + RSDe

NA NA
2-14-Q-M Top
R-1, R1 to R3

preship 15 13.8c 91.8 ± 2.33

NA NA
2-14-Q-M Bott
R-1, R1 to R3

preship 15 14.0c 93.3 ± 1.70

NA NA
2-14-R-M Top
R-1, R1 to R3

preship 30 28.3c 94.3 ± 2.31

NA NA
2-14-R-M Bott
R-1, R1 to R3

preship 30 29.0c 96.7 ± 1.17

NA NA
2-14-Q-M R-2,

R1 to R3
preship 15 15.8c 105.0 ± 0.673

NA NA
2-14-R-M R-2,

R1 to R3
preship 30 30.6c 101.9 ± 0.771

84156 Purple
WA2-14Q-M

10-7vial
first day
dosing

15 17.15d 114

84156 Purple
WA2-14Q-M

10-14vial
first day
dosing

15 16.81d 112

84156 Purple
WA2-14Q-M

10-21 vial
first day
dosing

15 16.85d 112

84156 Purple
WA2-14Q-M

10-28 vial
first day
dosing

15 17.02d 113

39239 Brown
WA2-14R-M

10-7 vial
first day
dosing

30 33.80d 113

39239 Brown
WA2-14R-M

10-14 vial
first day
dosing

30 33.10d 110

39239 Brown
WA2-14R-M

10-21 vial
first day
dosing

30 31.43d 105

39239 Brown
QA2-14R-M
10-28 vial

first day
dosing

30 32.11d 107

84156 Purple
WA2-14-Q-M

Rep3Jar
postdose 15 14.1d 94

39239 Brown
WA2-14-R-M

Rep3Jar
postdose 30 28.8d 96

a Dosing solutions were formulated in corn oil vehicle for administration at 5 ml/kg.
b Samples were taken prior to shipping from Battelle to RTI (preship), on the first day of dosing for pnd 23, 30,

37, 44, and after dosing was completed (postdose).
c n = 3 for individual determinations
d n = 1 for individual determinations
e Data are presented as mean % (± % relative standard deviation).
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Table 1-B.  Analyses of p,p’-DDE Dose Formulationsa

RTI Rx
Code

RTI
Color
Code

Battelle
Sample Code

Sample
Typeb

Nominal
Concentration

(mg/ml)

Analytical
Concentration

(mg/ml)

Mean % of
Nominal + RSDe

NA NA
2-14-N-M R-1

R-1 to R-3
preship 10 9.19c 91.9 ± 2.34e

NA NA
2-14-P-M R-1  

R-1 to R-3
preship 20 18.2c 91.0 ± 1.34

29505 Pink
  2-14-N-M   

10-7vial
first day
dosing

10 9.30d 93

29505 Pink
    2-14-N-M    

10-14vial
first day
dosing

10 9.29d 93

29505 Pink
    2-14-N-M    

10-21vial
first day
dosing

10 9.34d 93

29505 Pink
    2-14-N-M    

10-28vial
first day
dosing

10 9.30d 93

48266 Yellow
    2-14-P-M    

10-7vial
first day
dosing

20 18.1d 91

48266 Yellow
    2-14-P-M    

10-14vial
first day
dosing

20 18.2d 91

48266 Yellow
    2-14-P-M    

10-21vial
first day
dosing

20 18.4d 92

48266 Yellow
    2-14-P-M    

10-28vial
first day
dosing

20 –f --

29505 Pink
2-14-N-M
Rep3Jar

postdosing 10 9.40d 94

48266 Yellow
2-14-P-M
Rep3Jar

postdosing 20 20.4d 102

a Dosing solutions were formulated in corn oil vehicle for administration at 5 ml/kg.
b Samples were taken prior to shipping from Battelle to RTI (preship), on the first day of dosing for pnd 23, 30,

37, 44, and after dosing was completed (postdose).
c n = 3 for individual determinations
d n = 1 for individual determinations
e Data are presented as mean % (± % relative standard deviation).
f Sample not received for analysis. 
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Table 1-C.  Analyses of Vinclozolin Dose Formulationsa

RTI Rx
Code

RTI
Color
Code

Battelle
Sample Code

Sample
Typeb

Nominal
Concentration

(mg/ml)

Analytical
Concentration

(mg/ml)
Mean % of

Nominal + RSDe

NA NA
2-14-J-M R-1   
R-1, R-2, R-3

preship 6 5.60c 93.3 ± 0.9

NA NA
2-14-K-M R-1    
 R-1, R-2, R-3

preship 20 18.7c 93.4 ± 1.2

15492 Green
WA 2-14-J-M

Rep3Jar
postdose 6 5.72d 95.3 

07983 Black
WA 2-14-K-M

Rep3Jar
postdose 20 18.0d 90.0

a Dosing solutions were formulated in corn oil vehicle for administration at 5 ml/kg.
b Samples were taken prior to shipping from Battelle to RTI (preship), and after dosing was completed

(postdose).  No in-life samples were taken since the dosing solution was consumed.
c n = 3 for individual determinations
d n = 1 for individual determinations
e Data are presented as mean % (± % relative standard deviation).
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Table 1-D.  Analyses of Methoxychlor Dose Formulationsa

RTI Rx
Code

RTI
Color
Code

Battelle
Sample Code

Sample
Typeb

Nominal
Concentration

(mg/ml)

Analytical
Concentration

(mg/ml)

Mean % of
Nominal + RSDe

NA NA
2-14-L-M R-1

R-1 to R-3
preship 5 4.69c 93.7 ± 1.54

NA NA
2-14-M-M R-1

R-1 to R-3
preship 10 9.62c 96.2 ± 1.59

NA NA
2-14-L-M R-2

R1 to R-3
preship 5 4.90c 97.9 ± 0.60

NA NA
2-14-M-M R-2

R1 to R3
preship 10 9.85 c 98.5± 2.46

NA NA
2-14-L-M R-3

R-1 to R-3
preship 5 5.48c 109.6 ± 2.21

NA NA
2-14-M-M R-3

R-1 to R-3
preship 10 10.8c 108.5 ± 0.797

96509 Blue
WA2-14L-M

10-7vial
first day
dosing

5 4.72d 94

96509 Blue
WA2-14L-M

10-14vial
first day
dosing

5 4.63d 93

96509 Blue
WA2-14L-M

10-21vial
first day
dosing

5 5.43d 109

96509 Blue
WA2-14L-M

10-28vial
first day
dosing

5 4.52d 90

68843 Red
WA2-14M-M

10-7vial
first day
dosing

10 9.23d 92

68843 Red
WA2-14M-M

10-14vial
first day
dosing

10 9.85d 99

68843 Red
WA2-14M-M

10-21vial
first day
dosing

10 9.26d 93

68843 Red
WA2-14M-M

10-28vial
first day
dosing

10 9.12d 91

96509 Blue
WA2-14-L-M

Rep1Jar
postdose 5 4.57d 91

(continued)
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Table 1-D.  Analyses of Methoxychlor Dose Formulationsa

RTI Rx
Code

RTI
Color
Code

Battelle
Sample Code

Sample
Typeb

Nominal
Concentration

(mg/ml)

Analytical
Concentration

(mg/ml)

Mean % of
Nominal + RSDe

96509 Blue
WA2-14-L-M

Rep2Jar
postdose 5 4.70d 94

96509 Blue
WA2-14-L-M

Rep4Jar
postdose 5 4.62d 92

68843 Red
WA2-14-M-M

Rep1Jar
postdose 10 9.12d 91

68843 Red
WA2-14-M-M

Rep2Jar
postdose 10 9.42d 94

68843 Red
WA2-14-M-M

Rep4Jar
postdose 10 9.28d 93

a Dosing solutions were formulated in corn oil vehicle for administration at 5 ml/kg.
b Samples were taken prior to shipping from Battelle to RTI (preship), on the first day of dosing for pnd 23, 30,

37, 44, and after dosing was completed (postdose).
c n = 3 for individual determinations
d n = 1 for individual determinations
e Data are presented as mean % (± % relative standard deviation).
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Table 1-E.  Analyses of Propylthiouracil Dose Formulationsa

RTI Rx
Code

RTI Color
Code

Battelle Sample
Code

Sample
Typeb

Nominal
Concentration

(mg/ml)

Analytical
Concentration

(mg/ml)c

Mean % of
Nominal +

RSDe

NA NA
2-14 B-M Rep1 to

Rep3
preship 0.4 0.432c 108.0 ± 6.4

NA NA
2-14 C-M Rep1 to

Rep3
preship 5.0 4.95c 99.1 ± 4.9

04691 Pink
   2-14 B-M  1-26-

03pnd23
first day
dosing

0.4 0.350d 88

04691 Pink
   2-14 B-M  2-02-

03pnd30
first day
dosing

0.4 0.347d 87

04691 Pink
   2-14 B-M  2-09-

03pnd37
first day
dosing

0.4 0.299d 75

04691 Pink
   2-14 B-M  2-16-

03pnd44
first day
dosing

0.4 0.347d 87

04691 Pink
   2-14 B-M  2-23-

03pnd51
first day
dosing

0.4 0.333d 83

65437 Black
   2-14 C-M  1-26-

03pnd23
first day
dosing

5.0 4.44d 89

65437 Black
   2-14 C-M  2-02-

03pnd30
first day
dosing

5.0 5.41d 108

65437 Black
   2-14 C-M  2-09-

03pnd37
first day
dosing

5.0 4.82d 96

65437 Black
   2-14 C-M  2-16-

03pnd44
first day
dosing

5.0 4.60d 92

65437 Black
   2-14 C-M  2-23-

03pnd51
first day
dosing

5.0 4.16d 83

04691 Pink
WA2-14-B-M Rep3

Remainder
postdose 0.4 0.494d 124

65437 Black
WA2-14-C-M Rep3

Remainder
postdose 5.0 5.22d 104

a Dosing solutions were formulated in corn oil vehicle for administration at 5 ml/kg.
b Samples were taken prior to shipping from Battelle to RTI (preship), on the first day of dosing for pnd 23, 30,

37, 44, 51, and after dosing was completed (postdose).
c n = 3 for individual determinations
d n = 1 for individual determinations
e Data are presented as mean % (± % relative standard deviation).
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Table 1-F.  Analyses of Ketoconazole Dose Formulationsa

RTI Rx
Code

RTI Color
Code

Battelle Sample
Code

Sample
Typeb

Nominal
Concentration

(mg/ml)

Analytical
Concentration

(mg/ml)
Mean % of

Nominal + RSDe

NA NA
 2-14F-M Rep1

to Rep 3
preship 10 10.6c 106.0 ± 2.29

NA NA
 2-14G-M Rep1

to Rep 3
preship 20 21.6c 108.1 ± 0.518

27489 Red 1-26 F-M
first day
dosing

10 8.46d 85

27489 Red 2-2 F-M
first day
dosing

10 8.59d 86

27489 Red 2-9 F-M
first day
dosing

10 9.98d 100

27489 Red 2-16 F-M
first day
dosing

10 10.1d 101

27489 Red 2-23 F-M
first day
dosing

10 10.2d 102

16317 Blue 1-26 G-M
first day
dosing

20 18.8d 94

16317 Blue 2-2 G-M
first day
dosing

20 19.8d 99

16317 Blue 2-9 G-M
first day
dosing

20 19.8d 99

16317 Blue 2-16 G-M
first day
dosing

20 19.1d 96

16317 Blue 2-23 G-M
first day
dosing

20 18.2d 91

27489 Red
Remain2-14F-M

rep3
postdose 10 10.1d 101

16317 Blue
Remain2-14 G-M

rep3
postdose 20 20.0d 100

a Dosing solutions were formulated in corn oil vehicle for administration at 5 ml/kg.
b Samples were taken prior to shipping from Battelle to RTI (preship), on the first day of dosing for pnd 23, 30,

37, 44, 51, and after dosing was completed (postdose).
c n = 3 for individual determinations
d n = 1 for individual determinations
e Data are presented as mean % (± % relative standard deviation).
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Table 1-G.  Analyses of Linuron Dose Formulationsa

RTI Rx
Code

RTI Color
Code

Battelle
Sample Code

Sample
Typeb

Nominal
Concentration

(mg/ml)

Analytical
Concentration

(mg/ml)c

Mean % of
Nominal +

RSDe

NA NA
   2-14-D-M    R-

1 to R-3
preship 10 10.5c 105 ± 1.81

NA NA
   2-14-E-M    R-

1 to R-3
preship 20 20.1c 101 ± 1.83

46916 Green 1-26-03 D-M
first day
dosing

10 12.3d 123

46916 Green 2-02-03 D-M
first day
dosing

10 10.2d 102

46916 Green 2-09-03 D-M
first day
dosing

10 10.8d 108

46916 Green 2-16-03 D-M
first day
dosing

10 9.90d 99

46916 Green 2-23-03 D-M
first day
dosing

10 10.4d 104

59969 Yellow 1-26-03 E-M
first day
dosing

20 19.4d 97

59969 Yellow 2-02-03 E-M
first day
dosing

20 19.0d 95

59969 Yellow 2-09-03 E-M
first day
dosing

20 19.7d 99

59969 Yellow 2-16-03 E-M
first day
dosing

20 19.8d 99

59969 Yellow 2-23-03 E-M
first day
dosing

20 21.2d 106

46916 Green
Rec. 2-14-D-M

Rep-3
postdose 10 11.9d 119

59969 Yellow
Rec. 2-14-E-M

Rep-3
postdose 20 19.4d 97

a Dosing solutions were formulated in corn oil vehicle for administration at 5 ml/kg.
b Samples were taken prior to shipping from Battelle to RTI (preship), on the first day of dosing for pnd 23, 30,

37, 44, 51, and after dosing was completed (postdose).
c n = 3 for individual determinations
d n = 1 for individual determinations
e Data are presented as mean % (± % relative standard deviation).
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Table 1-H.  Analyses of Phenobarbital Dose Formulationsa

RTI Rx
Code

RTI
Color
Code

Battelle
Sample Code

Sample
Typeb

Nominal
Concentration

(mg/ml)

Analytical
Concentration

(mg/ml)
Mean % of

Nominal + RSDe

NA NA
  2-14 H-M  R-

1 to R-3
preship 10 9.64c 96.4 ± 0.99

NA NA
  2-14 I-M   R-1

to R-3
preship 20 19.0c 95.0 ± 5.6

34563 Orange 1-26-03 H-M
first day
dosing

10 9.40d 94

34563 Orange 2-02-03 H-M
first day
dosing

10 9.77d 98

34563 Orange 2-09-03 H-M
first day
dosing

10 9.92d 99

34563 Orange 2-16-03 H-M
first day
dosing

10 10.2d 102

34563 Orange 2-23-03 H-M
first day
dosing

10 10.3d 103

95962 Brown 1-26-03 I-M
first day
dosing

20 19.9d 100

95962 Brown 2-02-03 I-M
first day
dosing

20 20.5d 103

95962 Brown 2-09-03 I-M
first day
dosing

20 19.6d 98

95962 Brown 2-16-03 I-M
first day
dosing

20 19.7d 99

95962 Brown 2-23-03 I-M
first day
dosing

20 19.8d 99

34563 Orange
Rec. 2-14-H-M

Rep-3
postdose 10 10.0d 100

95962 Brown
Rec. 2-14-I-M

Rep-3
postdose 20 20.2d 101

a Dosing solutions were formulated in corn oil vehicle for administration at 5 ml/kg.
b Samples were taken prior to shipping from Battelle to RTI (preship), on the first day of dosing for pnd 23, 30,

37, 44, 51, and after dosing was completed (postdose).
c n = 3 for individual determinations
d n = 1 for individual determinations
e Data are presented as mean % (± % relative standard deviation).
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Table 2-A.  Summary of the Fate of the Atrazine-Treated F1 Males    (page 1 of 1)

Atrazine (mg/kg/day, po)

    0   75  150

NO. OF MALES ON STUDY 12a 13b 12c

 Phase of Study

Post Wean Period 0 1d 0

Scheduled Sacrifice 12 12 12

aMales 69, 86 and 135 were removed from the study because their correct postnatal day 0 could not be confirmed.
bMale 18 was removed from the study because it was not dosed on the correct postnatal days and male 119 was

removed from the study because his correct postnatal day 0 could not be confirmed.
cMales 55, 118 and 127 were removed from the study because their correct postnatal day 0 could not be confirmed.
dMale 54 was found dead on po stnatal day 37 after dosing (misdirected dose).

Table 2-B.  Summary of the Fate of the p,p’-Dichlorodiphenyldichloroethane-Treated F1 Males
(page 1 of 1)

p,p’-Dichlorodiphenyldichloroethane (mg/kg/day, po)

    0   50  100

NO. OF MALES ON STUDY 12a 14b 15

 Phase of Study

Post Wean Period 0 1c 0

Scheduled Sacrifice 12 13 15

aMales 69, 86 and 135 were removed from the study because their correct postnatal day 0 could not be confirmed.
bMale 74 was removed from the study because his correct postnatal day 0 could not be confirmed.
cMale 2 0 was eutha nized on p ostnatal day 2 9 after dosin g due to a leg  injury.
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Table 2-C.  Summary of the Fate of the Vinclozolin-Treated F1 Males    (page 1 of 1)

Vinclozolin (mg/kg/day, po)

    0   30  100

NO. OF MALES ON STUDY 12a 13b 12c

 Phase of Study

Post Wean Period 0 0 0

Scheduled Sacrifice 12 13 12

aMales 69, 86 and 135 were removed from the study because their correct postnatal day 0 could not be confirmed.
bMales 79 and 115 were removed from the study because their correct postnatal day 0 could not be confirmed.
cMales 24, 114 and 131 were removed from the study because their correct postnatal day 0 could not be confirmed.

Table 2-D.  Summary of the Fate of the Methoxychlor-Treated F1 Males    (page 1 of 1)

Methoxychlor (mg/kg/day, po)

    0   25   50

NO. OF MALES ON STUDY 12a 15 13b

 Phase of Study

Post Wean Period 0 0 0

Scheduled Sacrifice 12 15 13

aMales 69, 86 and 135 were removed from the study because their correct postnatal day 0 could not be confirmed.
bMales 17 and 30 were removed from the study because their correct postnatal day 0 could not be confirmed.
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Table 2-E.  Summary of the Fate of the Propylthiouracil-Treated F1 Males    (page 1 of 1)

Propylthiouracil (mg/kg/day, po)

    0    2   25

NO. OF MALES ON STUDY 15 15 15

 Phase of Study

Post Wean Period 1a 0 1b

Scheduled Sacrifice 14 15 14

aMale 217 was found dead o n postnatal day 31 prior to dosing (misdirected dose).
bMale 268 was found dead o n postnatal day 50 prior to dosing.

Table 2-F.  Summary of the Fate of the Ketoconazole-Treated F1 Males    (page 1 of 1)

Ketoconazole (mg/kg/day, po)

    0   50  100

NO. OF MALES ON STUDY 15 15 15

 Phase of Study

Post Wean Period 1a 0 1b

Scheduled Sacrifice 14 15 14

aMale 217 was found dead o n postnatal day 31 prior to dosing (misdirected dose).
bMale 242 was found dead o n postnatal day 37 prior to dosing (misdirected dose).
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Table 2-G.  Summary of the Fate of the Linuron-Treated F1 Males    (page 1 of 1)

Linuron (mg/kg/day, po)

    0   50  100

NO. OF MALES ON STUDY 15 15 15

 Phase of Study

Post Wean Period 1a 0 0

Scheduled Sacrifice 14 15 15

aMale 217 was found dead o n postnatal day 31 prior to dosing (misdirected dose).

Table 2-H.  Summary of the Fate of the Phenobarbital-Treated F1 Males    (page 1 of 1)

Phenobarbital (mg/kg/day, po)

    0   50  100

NO. OF MALES ON STUDY 15 15 15

 Phase of Study

Post Wean Period 1a 0 0

Scheduled Sacrifice 14 15 15

aMale 217 was found dead o n postnatal day 31 prior to dosing (misdirected dose).



Table 3-A.  Summary and Statistical Analysis of the Body Weights and Weight Changes During the Post
Wean Period for the Atrazine Treated F1 Males    (page 1 of 5)

Atrazine (mg/kg/day, po)
    0   75  150

No. of Males on Study 12a 13b 12c

 Body Weight (pnd 21) (g)d

    55.97    56.75    55.60
  +  1.74  +  1.38  +  1.60
    N=12    N=13    N=12

 Body Weight (pnd 22) (g)d

    59.72    61.35    60.62
  +  1.80  +  1.24  +  1.70
    N=12    N=13    N=12

 Body Weight (pnd 23) (g)d

    66.55    66.85    66.05
  +  1.93  +  1.22  +  1.83
    N=12    N=13    N=12

 Body Weight (pnd 24) (g)d

    73.05 ‡    69.46    66.35 *
  +  2.07 §§  +  1.30  +  1.68
    N=12    N=13    N=12

 Body Weight (pnd 25) (g)d

    79.55 ‡‡    74.86    69.38 ***
  +  2.24 §§§  +  1.48  +  1.68
    N=12    N=13    N=12

 Body Weight (pnd 26) (g)d

    85.44 ‡‡    80.50    75.00 **
  +  2.28 §§§  +  1.75  +  1.84
    N=12    N=13    N=12

 Body Weight (pnd 27) (g)d

    92.37 ‡‡    86.79    80.31 ***
  +  2.48 §§§  +  1.81  +  2.14
    N=12    N=13    N=12

 Body Weight (pnd 28) (g)d

    99.66 ‡‡    93.44    86.77 ***
  +  2.54 §§§  +  2.03  +  2.32
    N=12    N=13    N=12

 Body Weight (pnd 29) (g)d

   106.93 ‡‡   100.31    94.55 **
  +  2.82 §§  +  1.93  +  2.54
    N=12    N=13    N=12

(continued)



Table 3-A.  Summary and Statistical Analysis of the Body Weights and Weight Changes During the Post
Wean Period for the Atrazine Treated F1 Males    (page 2 of 5)

Atrazine (mg/kg/day, po)
    0   75  150

 Body Weight (pnd 30) (g)d

   115.74 ‡‡   107.99   100.78 ***
  +  2.98 §§§  +  2.13  +  2.70
    N=12    N=13    N=12

 Body Weight (pnd 31) (g)d

   123.56 ‡‡‡   113.53 *   107.24 ***
  +  3.26 §§§  +  2.08  +  2.48
    N=12    N=13    N=12

 Body Weight (pnd 32) (g)d

   132.74 ‡‡‡   123.07 *   114.69 ***
  +  3.37 §§§  +  2.28  +  2.87
    N=12    N=12e    N=12

 Body Weight (pnd 33) (g)d

   141.91 ‡‡‡   129.11 *   122.05 ***
  +  3.50 §§§  +  3.51  +  2.97
    N=12    N=13    N=12

 Body Weight (pnd 34) (g)d

   151.22 ‡‡‡   138.88 *   130.44 ***
  +  3.69 §§§  +  2.55  +  2.91
    N=12    N=13    N=12

 Body Weight (pnd 35) (g)d

   160.77 ‡‡‡   148.50 *   139.91 ***
  +  3.63 §§§  +  2.65  +  3.26
    N=12    N=13    N=12

 Body Weight (pnd 36) (g)d

   171.46 ‡‡‡   159.61 *   150.41 ***
  +  4.05 §§§  +  2.62  +  3.49
    N=12    N=13    N=12

 Body Weight (pnd 37) (g)d

   180.49 ‡‡‡   168.05 *   156.81 ***
  +  4.05 §§§  +  2.28  +  3.05
    N=12    N=13    N=12

 Body Weight (pnd 38) (g)d

   191.01 ‡‡‡   175.90 **   163.33 ***
  +  4.19 §§§  +  2.94  +  3.20
    N=12    N=12f    N=12

(continued)



Table 3-A.  Summary and Statistical Analysis of the Body Weights and Weight Changes During the Post
Wean Period for the Atrazine Treated F1 Males    (page 3 of 5)

Atrazine (mg/kg/day, po)
    0   75  150

 Body Weight (pnd 39) (g)d

   198.66 ‡‡‡   184.72 *   171.74 ***
  +  4.16 §§§  +  2.67  +  3.55
    N=12    N=12    N=12

 Body Weight (pnd 40) (g)d

   208.02 ‡‡‡   191.55 **   180.58 ***
  +  4.10 §§§  +  2.98  +  3.31
    N=12    N=12    N=12

 Body Weight (pnd 41) (g)d

   216.01 ‡‡‡   199.82 **   188.87 ***
  +  4.33 §§§  +  2.82  +  4.09
    N=12    N=12    N=12

 Body Weight (pnd 42) (g)d

   225.72 ‡‡‡   208.04 **   194.09 ***
  +  5.07 §§§  +  2.89  +  2.80
    N=12    N=12    N=12

 Body Weight (pnd 43) (g)d

   235.65 ‡‡‡   216.19 **   201.09 ***
  +  5.09 §§§  +  2.73  +  3.07
    N=12    N=12    N=12

 Body Weight (pnd 44) (g)d

   245.61 ‡‡‡   223.97 **   208.63 ***
  +  5.19 §§§  +  3.12  +  3.39
    N=12    N=12    N=12

 Body Weight (pnd 45) (g)d

   255.20 ‡‡‡   231.19 ***   215.20 ***
  +  5.02 §§§  +  3.28  +  3.35
    N=12    N=12    N=12

 Body Weight (pnd 46) (g)d

   261.60 ‡‡‡   237.67 ***   220.62 ***
  +  5.21 §§§  +  3.13  +  2.98
    N=12    N=12    N=12

 Body Weight (pnd 47) (g)d

   271.36 ‡‡‡   246.48 ***   227.08 ***
  +  5.15 §§§  +  3.46  +  3.46
    N=12    N=12    N=12

(continued)



Table 3-A.  Summary and Statistical Analysis of the Body Weights and Weight Changes During the Post
Wean Period for the Atrazine Treated F1 Males    (page 4 of 5)

Atrazine (mg/kg/day, po)
    0   75  150

 Body Weight (pnd 48) (g)d

   279.60 ‡‡‡   253.93 ***   233.89 ***
  +  5.06 §§§  +  3.35  +  3.50
    N=12    N=12    N=12

 Body Weight (pnd 49) (g)d

   288.54 ‡‡‡   262.49 ***   241.53 ***
  +  5.29 §§§  +  3.51  +  3.82
    N=12    N=12    N=12

 Body Weight (pnd 50) (g)d

   299.08 ‡‡‡   270.35 ***   248.71 ***
  +  5.35 §§§  +  3.90  +  3.86
    N=12    N=12    N=12

 Body Weight (pnd 51) (g)d

   304.73 ‡‡‡   275.67 ***   255.51 ***
  +  5.65 §§§  +  4.43  +  4.22
    N=12    N=12    N=12

 Body Weight (pnd 52) (g)d

   314.88 ‡‡‡   282.14 ***   260.85 ***
  +  5.38 §§§  +  4.28  +  4.10
    N=12    N=12    N=12

 Body Weight (pnd 53) (g)d,g

   334.74 ‡‡‡   285.69 ***   272.68 ***
  +  9.48 §§§  +  4.83  +  8.97
    N=5    N=6    N=4

 Body Weight Change (pnd 21 to 23) (g)d

    10.59    10.10    10.46
  +  0.55  +  0.42  +  0.44
    N=12    N=13    N=12

 Body Weight Change (pnd 23 to 30) (g)d

    49.18 ‡‡‡    41.14 ***    34.72 ***
  +  1.65 §§§  +  1.13  +  1.08
    N=12    N=13    N=12

 Body Weight Change (pnd 30 to 37) (g)d

    64.75 ‡‡‡    60.06 *    56.04 ***
  +  1.57 §§§  +  1.42  +  1.17
    N=12    N=13    N=12

(continued)



Table 3-A.  Summary and Statistical Analysis of the Body Weights and Weight Changes During the Post
Wean Period for the Atrazine Treated F1 Males    (page 5 of 5)

Atrazine (mg/kg/day, po)
    0   75  150

 Body Weight Change (pnd 37 to 44) (g)d

    65.12 ‡‡‡    55.80 ***    51.82 ***
  +  1.72 §§§  +  1.18  +  1.33
    N=12    N=12f    N=12

 Body Weight Change (pnd 44 to 51) (g)d

    59.12 ‡‡‡    51.69 *    46.89 ***
  +  1.39 §§§  +  2.48  +  1.40
    N=12    N=12    N=12

 Body Weight Change (pnd 51 to 52) (g)d

    10.15 ‡‡     6.47 *     5.34 **
  +  1.07 §§§  +  0.63  +  1.03
    N=12    N=12    N=12

 Body Weight Change (pnd 51 to 53) (g)d,g

    16.93 ‡‡     9.45 **    11.52 *
  +  0.99 §  +  1.66  +  0.87
    N=5    N=6    N=4

 Body Weight Change (pnd 23 to 52) (g)d

   248.32 ‡‡‡   215.13 ***   194.80 ***
  +  4.47 §§§  +  3.56  +  3.48
    N=12    N=12    N=12

 Body Weight Change (pnd 23 to 53) (g)d,g

   263.44 ‡‡‡   215.91 **   201.19 ***
  +  9.46 §§§  +  4.44  +  9.31
    N=5    N=6    N=4

aMales 69, 86 and 135 were removed from the study because their correct postnatal day 0 could not be
confirmed.

bMale 18 was removed from the study because it was not dosed on the correct postnatal days and male
119 was removed from the study because his correct postnatal day 0 could not be confirmed.

cMales 55, 118 and 127 were removed from the study because their correct postnatal day 0 could not be
confirmed.

dReported as the mean + S.E.M.;  pnd = postnatal day.
eDecrease in N is due to the body weight for one male inadvertently not being recorded.
fMale 54 was found dead on postnatal day 37 after dosing (misdirected dose).
gIncludes those animals that were not scheduled for sacrifice until postnatal day 53.
‡p<0.05; ANOVA Test.
‡‡p<0.01; ANOVA Test.
‡‡‡p<0.001; ANOVA Test.
§p<0.05; Test for Linear Trend.
§§p<0.01; Test for Linear Trend.
§§§p<0.001; Test for Linear Trend.
*p<0.05; Dunnett’s Test.
**p<0.01; Dunnett’s Test.
***p<0.001; Dunnett’s Test.



Table 3-B.  Summary and Statistical Analysis of the Body Weights and Weight Changes During the Post
Wean Period for the p,p’-Dichlorodiphenyldichloroethylene Treated F1 Males    (page 1 of 5)

p,p’-Dichlorodiphenyldichloroethylene (mg/kg/day, po)
    0   50  100

No. of Males on Study 12a 14b 15

 Body Weight (pnd 21) (g)c

    55.97    55.91    56.56
  +  1.74  +  1.82  +  1.55
    N=12    N=14    N=15

 Body Weight (pnd 22) (g)c

    59.72    60.11    59.88
  +  1.80  +  1.95  +  1.79
    N=12    N=14    N=15

 Body Weight (pnd 23) (g)c

    66.55    65.35    65.02
  +  1.93  +  2.06  +  1.88
    N=12    N=14    N=15

 Body Weight (pnd 24) (g)c

    73.05    71.03    70.19
  +  2.07  +  2.16  +  1.97
    N=12    N=14    N=15

 Body Weight (pnd 25) (g)c

    79.55    77.65    76.61
  +  2.24  +  2.34  +  2.17
    N=12    N=14    N=15

 Body Weight (pnd 26) (g)c

    85.44    83.22    83.78
  +  2.28  +  2.81  +  2.32
    N=12    N=14    N=15

 Body Weight (pnd 27) (g)c

    92.37    90.40    89.82
  +  2.48  +  2.82  +  2.45
    N=12    N=14    N=15

 Body Weight (pnd 28) (g)c

    99.66    97.60    97.80
  +  2.54  +  3.09  +  2.66
    N=12    N=14    N=15

 Body Weight (pnd 29) (g)c

   106.93   105.02   106.27
  +  2.82  +  3.25  +  2.88
    N=12    N=14    N=15

(continued)



Table 3-B.  Summary and Statistical Analysis of the Body Weights and Weight Changes During the Post
Wean Period for the p,p’-Dichlorodiphenyldichloroethylene Treated F1 Males    (page 2 of 5)

p,p’-Dichlorodiphenyldichloroethylene (mg/kg/day, po)
    0   50  100

 Body Weight (pnd 30) (g)c

   115.74   113.98   114.59
  +  2.98  +  3.59  +  2.88
    N=12    N=13d    N=15

 Body Weight (pnd 31) (g)c

   123.56   120.71   121.96
  +  3.26  +  3.68  +  3.09
    N=12    N=13    N=15

 Body Weight (pnd 32) (g)c

   132.74   128.56   131.36
  +  3.37  +  4.53  +  3.30
    N=12    N=13    N=15

 Body Weight (pnd 33) (g)c

   141.91   136.64   141.74
  +  3.50  +  4.92  +  3.34
    N=12    N=13    N=15

 Body Weight (pnd 34) (g)c

   151.22   145.47   150.99
  +  3.69  +  5.61  +  3.70
    N=12    N=13    N=15

 Body Weight (pnd 35) (g)c

   160.77   156.19   160.39
  +  3.63  +  4.73  +  3.78
    N=12    N=13    N=15

 Body Weight (pnd 36) (g)c

   171.46   166.06   170.78
  +  4.05  +  4.95  +  4.07
    N=12    N=13    N=15

 Body Weight (pnd 37) (g)c

   180.49   175.67   179.62
  +  4.05  +  4.96  +  4.04
    N=12    N=13    N=15

 Body Weight (pnd 38) (g)c

   191.01   185.28   190.03
  +  4.19  +  5.09  +  4.32
    N=12    N=13    N=15

(continued)



Table 3-B.  Summary and Statistical Analysis of the Body Weights and Weight Changes During the Post
Wean Period for the p,p’-Dichlorodiphenyldichloroethylene Treated F1 Males    (page 3 of 5)

p,p’-Dichlorodiphenyldichloroethylene (mg/kg/day, po)
    0   50  100

 Body Weight (pnd 39) (g)c

   198.66   194.61   198.92
  +  4.16  +  5.18  +  4.39
    N=12    N=13    N=15

 Body Weight (pnd 40) (g)c

   208.02   205.72   208.48
  +  4.10  +  5.27  +  4.67
    N=12    N=13    N=15

 Body Weight (pnd 41) (g)c

   216.01   214.61   216.74
  +  4.33  +  5.47  +  4.66
    N=12    N=13    N=15

 Body Weight (pnd 42) (g)c

   225.72   223.49   226.45
  +  5.07  +  5.44  +  4.68
    N=12    N=13    N=15

 Body Weight (pnd 43) (g)c

   235.65   233.89   235.46
  +  5.09  +  5.66  +  4.83
    N=12    N=13    N=15

 Body Weight (pnd 44) (g)c

   245.61   242.14   242.41
  +  5.19  +  5.81  +  4.73
    N=12    N=13    N=15

 Body Weight (pnd 45) (g)c

   255.20   252.36   252.22
  +  5.02  +  5.96  +  5.12
    N=12    N=13    N=15

 Body Weight (pnd 46) (g)c

   261.60   260.74   261.21
  +  5.21  +  6.08  +  4.74
    N=12    N=13    N=15

 Body Weight (pnd 47) (g)c

   271.36   270.30   271.22
  +  5.15  +  6.19  +  5.43
    N=12    N=13    N=15

(continued)



Table 3-B.  Summary and Statistical Analysis of the Body Weights and Weight Changes During the Post
Wean Period for the p,p’-Dichlorodiphenyldichloroethylene Treated F1 Males    (page 4 of 5)

p,p’-Dichlorodiphenyldichloroethylene (mg/kg/day, po)
    0   50  100

 Body Weight (pnd 48) (g)c

   279.60   278.83   279.23
  +  5.06  +  6.30  +  5.13
    N=12    N=13    N=15

 Body Weight (pnd 49) (g)c

   288.54   288.66   289.71
  +  5.29  +  6.35  +  5.27
    N=12    N=13    N=15

 Body Weight (pnd 50) (g)c

   299.08   298.10   298.24
  +  5.35  +  7.08  +  5.61
    N=12    N=13    N=15

 Body Weight (pnd 51) (g)c

   304.73   304.26   305.53
  +  5.65  +  6.90  +  5.39
    N=12    N=13    N=15

 Body Weight (pnd 52) (g)c

   314.88   314.73   310.70
  +  5.38  +  7.42  +  7.56
    N=12    N=13    N=15

 Body Weight (pnd 53) (g)c,e

   334.74   332.65   337.07
  +  9.48  +  7.98  +  5.61
    N=5    N=6    N=7

 Body Weight Change (pnd 21 to 23) (g)c

    10.59     9.45     8.46
  +  0.55 §  +  0.52  +  0.88
    N=12    N=14    N=15

 Body Weight Change (pnd 23 to 30) (g)c

    49.18    48.19    49.58
  +  1.65  +  1.53  +  1.38
    N=12    N=13d    N=15

 Body Weight Change (pnd 30 to 37) (g)c

    64.75    61.69    65.03
  +  1.57  +  2.56  +  1.33
    N=12    N=13    N=15

(continued)



Table 3-B.  Summary and Statistical Analysis of the Body Weights and Weight Changes During the Post
Wean Period for the p,p’-Dichlorodiphenyldichloroethylene Treated F1 Males    (page 5 of 5)

p,p’-Dichlorodiphenyldichloroethylene (mg/kg/day, po)
    0   50  100

 Body Weight Change (pnd 37 to 44) (g)c

    65.12    66.47    62.80
  +  1.72  +  1.75  +  1.17
    N=12    N=13    N=15

 Body Weight Change (pnd 44 to 51) (g)c

    59.12    62.12    63.12
  +  1.39  +  1.59  +  1.38
    N=12    N=13    N=15

 Body Weight Change (pnd 51 to 52) (g)c

    10.15    10.47     5.17
  +  1.07  +  1.41  +  2.97
    N=12    N=13    N=15

 Body Weight Change (pnd 51 to 53) (g)c,e

    16.93    19.80    20.19
  +  0.99  +  1.38  +  1.87
    N=5    N=6    N=7

 Body Weight Change (pnd 23 to 52) (g)c

   248.32   248.94   245.69
  +  4.47  +  5.73  +  6.17
    N=12    N=13    N=15

 Body Weight Change (pnd 23 to 53) (g)c,e

   263.44   261.90   268.59
  +  9.46  +  7.65  +  4.14
    N=5    N=6    N=7

aMales 69, 86 and 135 were removed from the study because their correct postnatal day 0 could not be
confirmed.

bMale 74 was removed from the study because his correct postnatal day 0 could not be confirmed.
cReported as the mean + S.E.M.;  pnd = postnatal day.
dMale 20 was euthanized on postnatal day 29 after dosing due to a leg injury.
eIncludes those animals that were not scheduled for sacrifice until postnatal day 53.
§p<0.05; Test for Linear Trend.



Table 3-C.  Summary and Statistical Analysis of the Body Weights and Weight Changes During the Post
Wean Period for the Vinclozolin Treated F1 Males    (page 1 of 5)

Vinclozolin (mg/kg/day, po)
    0   30  100

No. of Males on Study 12a 13b 12c

 Body Weight (pnd 21) (g)d

    55.97    55.58    55.34
  +  1.74  +  1.63  +  1.82
    N=12    N=13    N=12

 Body Weight (pnd 22) (g)d

    59.72    60.43    59.50
  +  1.80  +  1.90  +  1.99
    N=12    N=13    N=12

 Body Weight (pnd 23) (g)d

    66.55    66.01    65.21
  +  1.93  +  1.91  +  1.82
    N=12    N=13    N=12

 Body Weight (pnd 24) (g)d

    73.05    71.99    69.68
  +  2.07  +  2.01  +  1.83
    N=12    N=13    N=12

 Body Weight (pnd 25) (g)d

    79.55    78.31    76.12
  +  2.24  +  2.22  +  2.03
    N=12    N=13    N=12

 Body Weight (pnd 26) (g)d

    85.44    84.70    82.25
  +  2.28  +  2.40  +  2.05
    N=12    N=13    N=12

 Body Weight (pnd 27) (g)d

    92.37    91.37    88.60
  +  2.48  +  2.52  +  2.15
    N=12    N=13    N=12

 Body Weight (pnd 28) (g)d

    99.66    98.48    95.95
  +  2.54  +  2.72  +  2.15
    N=12    N=13    N=12

 Body Weight (pnd 29) (g)d

   106.93   105.84   103.67
  +  2.82  +  2.99  +  2.34
    N=12    N=13    N=12

(continued)



Table 3-C.  Summary and Statistical Analysis of the Body Weights and Weight Changes During the Post
Wean Period for the Vinclozolin Treated F1 Males    (page 2 of 5)

Vinclozolin (mg/kg/day, po)
    0   30  100

 Body Weight (pnd 30) (g)d

   115.74   113.98   110.85
  +  2.98  +  3.16  +  2.45
    N=12    N=13    N=12

 Body Weight (pnd 31) (g)d

   123.56   121.98   116.33
  +  3.26  +  3.25  +  3.01
    N=12    N=13    N=12

 Body Weight (pnd 32) (g)d

   132.74   130.86   126.32
  +  3.37  +  3.80  +  2.83
    N=12    N=13    N=12

 Body Weight (pnd 33) (g)d

   141.91   140.94   135.42
  +  3.50  +  4.06  +  2.87
    N=12    N=13    N=12

 Body Weight (pnd 34) (g)d

   151.22   149.96   144.40
  +  3.69  +  4.22  +  2.83
    N=12    N=13    N=12

 Body Weight (pnd 35) (g)d

   160.77   159.63   154.36
  +  3.63  +  4.51  +  3.06
    N=12    N=13    N=12

 Body Weight (pnd 36) (g)d

   171.46   170.17   163.82
  +  4.05  +  4.85  +  3.04
    N=12    N=13    N=12

 Body Weight (pnd 37) (g)d

   180.49   179.79   172.98
  +  4.05  +  4.90  +  3.49
    N=12    N=13    N=12

 Body Weight (pnd 38) (g)d

   191.01   189.75   182.21
  +  4.19  +  5.25  +  3.49
    N=12    N=13    N=12

(continued)



Table 3-C.  Summary and Statistical Analysis of the Body Weights and Weight Changes During the Post
Wean Period for the Vinclozolin Treated F1 Males    (page 3 of 5)

Vinclozolin (mg/kg/day, po)
    0   30  100

 Body Weight (pnd 39) (g)d

   198.66   198.85   190.57
  +  4.16  +  5.39  +  3.43
    N=12    N=13    N=12

 Body Weight (pnd 40) (g)d

   208.02   208.13   200.41
  +  4.10  +  5.79  +  3.76
    N=12    N=13    N=12

 Body Weight (pnd 41) (g)d

   216.01   217.43   209.99
  +  4.33  +  5.72  +  3.72
    N=12    N=13    N=12

 Body Weight (pnd 42) (g)d

   225.72   227.04   217.93
  +  5.07  +  6.04  +  3.65
    N=12    N=13    N=12

 Body Weight (pnd 43) (g)d

   235.65   236.72   227.33
  +  5.09  +  6.17  +  3.84
    N=12    N=13    N=12

 Body Weight (pnd 44) (g)d

   245.61   245.78   236.10
  +  5.19  +  6.37  +  3.77
    N=12    N=13    N=12

 Body Weight (pnd 45) (g)d

 #   255.20   255.54   245.08
  +  5.02  +  6.77  +  3.85
    N=12    N=13    N=12

 Body Weight (pnd 46) (g)d

   261.60   263.99   249.87
  +  5.21  +  6.65  +  4.62
    N=12    N=13    N=12

 Body Weight (pnd 47) (g)d

 #   271.36   272.93   261.27
  +  5.15  +  7.08  +  4.57
    N=12    N=13    N=12

(continued)



Table 3-C.  Summary and Statistical Analysis of the Body Weights and Weight Changes During the Post
Wean Period for the Vinclozolin Treated F1 Males    (page 4 of 5)

Vinclozolin (mg/kg/day, po)
    0   30  100

 Body Weight (pnd 48) (g)d

 #   279.60   284.20   270.83
  +  5.06  +  7.36  +  4.39
    N=12    N=13    N=12

 Body Weight (pnd 49) (g)d

 #   288.54   293.34   280.48
  +  5.29  +  7.49  +  4.61
    N=12    N=13    N=12

 Body Weight (pnd 50) (g)d

 #   299.08   303.52   288.76
  +  5.35  +  7.70  +  4.62
    N=12    N=13    N=12

 Body Weight (pnd 51) (g)d

 #   304.73   310.12   295.47
  +  5.65  +  8.04  +  4.98
    N=12    N=13    N=12

 Body Weight (pnd 52) (g)d

 #   314.88   321.93   306.71
  +  5.38  +  8.73  +  4.90
    N=12    N=13    N=12

 Body Weight (pnd 53) (g)d,e

   334.74   354.05   324.67
  +  9.48  +  6.83  + 10.28
    N=5    N=5    N=5

 Body Weight Change (pnd 21 to 23) (g)d

    10.59    10.43     9.87
  +  0.55  +  0.70  +  0.36
    N=12    N=13    N=12

 Body Weight Change (pnd 23 to 30) (g)d

    49.18    47.97    45.64
  +  1.65  +  1.53  +  0.85
    N=12    N=13    N=12

 Body Weight Change (pnd 30 to 37) (g)d

    64.75    65.81    62.13
  +  1.57  +  1.92  +  1.35
    N=12    N=13    N=12

(continued)



Table 3-C.  Summary and Statistical Analysis of the Body Weights and Weight Changes During the Post
Wean Period for the Vinclozolin Treated F1 Males    (page 5 of 5)

Vinclozolin (mg/kg/day, po)
    0   30  100

 Body Weight Change (pnd 37 to 44) (g)d

    65.12    65.99    63.12
  +  1.72  +  1.87  +  1.58
    N=12    N=13    N=12

 Body Weight Change (pnd 44 to 51) (g)d

    59.12    64.34    59.36
  +  1.39  +  2.45  +  1.65
    N=12    N=13    N=12

 Body Weight Change (pnd 51 to 52) (g)d

    10.15    11.80    11.24
  +  1.07  +  1.18  +  1.09
    N=12    N=13    N=12

 Body Weight Change (pnd 51 to 53) (g)d,e

    16.93 ‡‡    25.60 **    19.50
  +  0.99  +  1.76  +  1.26
    N=5    N=5    N=5

 Body Weight Change (pnd 23 to 52) (g)d

 #   248.32   255.92   241.50
  +  4.47  +  7.47  +  3.92
    N=12    N=13    N=12

 Body Weight Change (pnd 23 to 53) (g)d,e

   263.44   282.17   254.82
  +  9.46  +  5.84  +  9.63
    N=5    N=5    N=5

aMales 69, 86 and 135 were removed from the study because their correct postnatal day 0 could not be
confirmed.

bMales 79 and 115 were removed from the study because their correct postnatal day 0 could not be
confirmed.

cMales 24, 114 and 131 were removed from the study because their correct postnatal day 0 could not be
confirmed.

dReported as the mean + S.E.M.;  pnd = postnatal day.
eIncludes those animals that were not scheduled for sacrifice until postnatal day 53.
#Levene’s test for homogeneity of variances was significant (p<0.05), therefore robust regression methods

were used to test all treatment effects.
‡‡p<0.01; ANOVA Test.
**p<0.01; Dunnett’s Test.



Table 3-D.  Summary and Statistical Analysis of the Body Weights and Weight Changes During the Post
Wean Period for the Methoxychlor Treated F1 Males    (page 1 of 5)

Methoxychlor (mg/kg/day, po)
    0   25   50

No. of Males on Study 12a 15 13b

 Body Weight (pnd 21) (g)c

    55.97    56.76    56.19
  +  1.74  +  1.42  +  1.97
    N=12    N=15    N=13

 Body Weight (pnd 22) (g)c

    59.72    59.89    60.34
  +  1.80  +  1.51  +  2.17
    N=12    N=15    N=13

 Body Weight (pnd 23) (g)c

    66.55    66.82    66.17
  +  1.93  +  1.63  +  2.34
    N=12    N=15    N=13

 Body Weight (pnd 24) (g)c

    73.05    72.87    72.14
  +  2.07  +  1.62  +  2.57
    N=12    N=15    N=13

 Body Weight (pnd 25) (g)c

    79.55    79.53    79.15
  +  2.24  +  1.67  +  2.61
    N=12    N=15    N=13

 Body Weight (pnd 26) (g)c

    85.44    86.20    85.91
  +  2.28  +  1.73  +  2.80
    N=12    N=15    N=13

 Body Weight (pnd 27) (g)c

    92.37    93.91    93.38
  +  2.48  +  1.86  +  2.98
    N=12    N=15    N=13

 Body Weight (pnd 28) (g)c

    99.66   101.13   100.64
  +  2.54  +  1.94  +  3.12
    N=12    N=15    N=13

 Body Weight (pnd 29) (g)c

   106.93   108.69   108.31
  +  2.82  +  2.06  +  3.52
    N=12    N=15    N=13

(continued)



Table 3-D.  Summary and Statistical Analysis of the Body Weights and Weight Changes During the Post
Wean Period for the Methoxychlor Treated F1 Males    (page 2 of 5)

Methoxychlor (mg/kg/day, po)
    0   25   50

 Body Weight (pnd 30) (g)c

   115.74   117.32   116.30
  +  2.98  +  2.23  +  3.82
    N=12    N=15    N=13

 Body Weight (pnd 31) (g)c

   123.56   124.03   123.59
  +  3.26  +  2.56  +  3.75
    N=12    N=15    N=13

 Body Weight (pnd 32) (g)c

   132.74   131.67   133.45
  +  3.37  +  3.11  +  4.21
    N=12    N=15    N=13

 Body Weight (pnd 33) (g)c

   141.91   139.93   142.50
  +  3.50  +  3.87  +  4.31
    N=12    N=15    N=13

 Body Weight (pnd 34) (g)c

   151.22   147.86   151.54
  +  3.69  +  4.61  +  4.56
    N=12    N=15    N=13

 Body Weight (pnd 35) (g)c

   160.77   157.03   159.51
  +  3.63  +  5.27  +  4.89
    N=12    N=15    N=13

 Body Weight (pnd 36) (g)c

   171.46   168.99   171.63
  +  4.05  +  3.90  +  5.21
    N=12    N=15    N=13

 Body Weight (pnd 37) (g)c

   180.49   177.91   181.34
  +  4.05  +  4.13  +  5.33
    N=12    N=15    N=13

 Body Weight (pnd 38) (g)c

   191.01   187.92   189.69
  +  4.19  +  4.22  +  5.66
    N=12    N=15    N=13

(continued)



Table 3-D.  Summary and Statistical Analysis of the Body Weights and Weight Changes During the Post
Wean Period for the Methoxychlor Treated F1 Males    (page 3 of 5)

Methoxychlor (mg/kg/day, po)
    0   25   50

 Body Weight (pnd 39) (g)c

   198.66   194.84   196.72
  +  4.16  +  4.43  +  5.50
    N=12    N=15    N=13

 Body Weight (pnd 40) (g)c

   208.02   204.48   206.99
  +  4.10  +  4.23  +  6.09
    N=12    N=15    N=13

 Body Weight (pnd 41) (g)c

   216.01   211.91   213.80
  +  4.33  +  4.42  +  6.12
    N=12    N=14d    N=13

 Body Weight (pnd 42) (g)c

   225.72   223.36   222.74
  +  5.07  +  4.41  +  6.49
    N=12    N=15    N=13

 Body Weight (pnd 43) (g)c

   235.65   229.15   230.03
  +  5.09  +  4.30  +  6.83
    N=12    N=15    N=13

 Body Weight (pnd 44) (g)c

   245.61   238.17   237.99
  +  5.19  +  4.68  +  6.89
    N=12    N=15    N=13

 Body Weight (pnd 45) (g)c

   255.20   247.69   246.74
  +  5.02  +  4.72  +  6.77
    N=12    N=15    N=13

 Body Weight (pnd 46) (g)c

   261.60   254.35   253.82
  +  5.21  +  4.77  +  7.00
    N=12    N=15    N=13

 Body Weight (pnd 47) (g)c

   271.36   263.46   263.32
  +  5.15  +  5.14  +  6.92
    N=12    N=15    N=13

(continued)



Table 3-D.  Summary and Statistical Analysis of the Body Weights and Weight Changes During the Post
Wean Period for the Methoxychlor Treated F1 Males    (page 4 of 5)

Methoxychlor (mg/kg/day, po)
    0   25   50

 Body Weight (pnd 48) (g)c

   279.60   271.39   271.68
  +  5.06  +  5.05  +  7.51
    N=12    N=15    N=13

 Body Weight (pnd 49) (g)c

   288.54   280.78   280.25
  +  5.29  +  5.23  +  7.87
    N=12    N=15    N=13

 Body Weight (pnd 50) (g)c

   299.08   288.78   288.24
  +  5.35  +  5.12  +  8.00
    N=12    N=15    N=13

 Body Weight (pnd 51) (g)c

   304.73   293.80   290.44
  +  5.65  +  4.86  +  7.73
    N=12    N=15    N=13

 Body Weight (pnd 52) (g)c

   314.88   302.69   297.93
  +  5.38  +  4.91  +  7.88
    N=12    N=15    N=13

 Body Weight (pnd 53) (g)c,e

   334.74   318.52   328.01
  +  9.48  +  4.36  +  7.84
    N=5    N=7    N=6

 Body Weight Change (pnd 21 to 23) (g)c

    10.59    10.06     9.97
  +  0.55  +  0.44  +  0.69
    N=12    N=15    N=13

 Body Weight Change (pnd 23 to 30) (g)c

    49.18    50.50    50.13
  +  1.65  +  1.18  +  1.61
    N=12    N=15    N=13

 Body Weight Change (pnd 30 to 37) (g)c

    64.75    60.59    65.04
  +  1.57  +  2.66  +  1.71
    N=12    N=15    N=13

(continued)



Table 3-D.  Summary and Statistical Analysis of the Body Weights and Weight Changes During the Post
Wean Period for the Methoxychlor Treated F1 Males    (page 5 of 5)

Methoxychlor (mg/kg/day, po)
    0   25   50

 Body Weight Change (pnd 37 to 44) (g)c

    65.12 ‡‡    60.26    56.66 **
  +  1.72 §§  +  1.52  +  1.92
    N=12    N=15    N=13

 Body Weight Change (pnd 44 to 51) (g)c

    59.12 ‡    55.63    52.45 **
  +  1.39 §§  +  1.59  +  1.45
    N=12    N=15    N=13

 Body Weight Change (pnd 51 to 52) (g)c

    10.15     8.89     7.49
  +  1.07  +  0.94  +  0.78
    N=12    N=15    N=13

 Body Weight Change (pnd 51 to 53) (g)c,e

    16.93    20.43    19.81
  +  0.99  +  2.34  +  2.22
    N=5    N=7    N=6

 Body Weight Change (pnd 23 to 52) (g)c

   248.32   235.87   231.76
  +  4.47 §  +  4.20  +  5.82
    N=12    N=15    N=13

 Body Weight Change (pnd 23 to 53) (g)c,e

   263.44   247.50   256.06
  +  9.46  +  4.41  +  7.44
    N=5    N=7    N=6

aMales 69, 86 and 135 were removed from the study because their correct postnatal day 0 could not be
confirmed.

bMales 17 and 30 were removed from the study because their correct postnatal day 0 could not be
confirmed.

cReported as the mean + S.E.M.;  pnd = postnatal day.
dDecrease in N is due to one body weight inadvertently not being recorded.
eIncludes those animals that were not scheduled for sacrifice until postnatal day 53.
‡p<0.05; ANOVA Test.
‡‡p<0.01; ANOVA Test.
§p<0.05; Test for Linear Trend.
§§p<0.01; Test for Linear Trend.
**p<0.01; Dunnett’s Test.



Table 3-E.  Summary and Statistical Analysis of the Body Weights and Weight Changes During the Post
Wean Period for the Propylthiouracil Treated F1 Males    (page 1 of 5)

Propylthiouracil (mg/kg/day, po)
    0    2   25

No. of Males on Study 15 15 15

 Body Weight (pnd 21) (g)a

    56.99    56.72    56.79
  +  1.32  +  1.19  +  1.40
    N=15    N=15    N=15

 Body Weight (pnd 22) (g)a

    60.50    60.63    60.60
  +  1.40  +  1.49  +  1.46
    N=15    N=15    N=15

 Body Weight (pnd 23) (g)a

    67.30    67.16    66.43
  +  1.41  +  1.46  +  1.55
    N=15    N=15    N=15

 Body Weight (pnd 24) (g)a

    73.36    74.00    72.83
  +  1.44  +  1.49  +  1.43
    N=15    N=15    N=15

 Body Weight (pnd 25) (g)a

    80.15    81.52    79.73
  +  1.69  +  1.56  +  1.60
    N=15    N=15    N=15

 Body Weight (pnd 26) (g)a

    86.51    88.35    86.50
  +  1.78  +  1.52  +  1.72
    N=15    N=15    N=15

 Body Weight (pnd 27) (g)a

    93.67    95.56    93.12
  +  1.93  +  1.58  +  1.81
    N=15    N=15    N=15

 Body Weight (pnd 28) (g)a

   101.31   103.84   101.53
  +  2.18  +  1.62  +  2.13
    N=15    N=15    N=15

 Body Weight (pnd 29) (g)a

   109.18   111.47   108.42
  +  2.24  +  1.65  +  2.13
    N=15    N=15    N=15

(continued)



Table 3-E.  Summary and Statistical Analysis of the Body Weights and Weight Changes During the Post
Wean Period for the Propylthiouracil Treated F1 Males    (page 2 of 5)

Propylthiouracil (mg/kg/day, po)
    0    2   25

 Body Weight (pnd 30) (g)a

   117.04   119.25   114.81
  +  2.43  +  2.01  +  2.48
    N=15    N=15    N=15

 Body Weight (pnd 31) (g)a

   124.98   127.87   122.34
  +  2.75  +  1.92  +  2.76
    N=14b    N=15    N=15

 Body Weight (pnd 32) (g)a

   134.96   137.54   128.81
  +  3.19 §  +  2.09  +  2.86
    N=14    N=15    N=15

 Body Weight (pnd 33) (g)a

   144.32 ‡   146.63   134.73 *
  +  3.26 §§  +  2.20  +  3.11
    N=14    N=15    N=15

 Body Weight (pnd 34) (g)a

   153.68 ‡‡‡   155.89   138.99 **
  +  3.42 §§§  +  2.34  +  3.28
    N=14    N=15    N=15

 Body Weight (pnd 35) (g)a

   162.40 ‡‡‡   165.65   144.40 ***
  +  3.88 §§§  +  2.60  +  3.48
    N=14    N=15    N=15

 Body Weight (pnd 36) (g)a

   172.22 ‡‡‡   175.59   149.05 ***
  +  4.04 §§§  +  2.79  +  3.69
    N=14    N=15    N=15

 Body Weight (pnd 37) (g)a

   182.68 ‡‡‡   185.85   153.00 ***
  +  4.05 §§§  +  2.91  +  3.65
    N=14    N=15    N=15

 Body Weight (pnd 38) (g)a

   192.75 ‡‡‡   195.97   156.71 ***
  +  4.33 §§§  +  3.35  +  3.88
    N=14    N=15    N=15

(continued)



Table 3-E.  Summary and Statistical Analysis of the Body Weights and Weight Changes During the Post
Wean Period for the Propylthiouracil Treated F1 Males    (page 3 of 5)

Propylthiouracil (mg/kg/day, po)
    0    2   25

 Body Weight (pnd 39) (g)a

   201.28 ‡‡‡   205.33   159.37 ***
  +  4.33 §§§  +  3.21  +  4.02
    N=14    N=15    N=15

 Body Weight (pnd 40) (g)a

   210.50 ‡‡‡   214.96   162.24 ***
  +  4.51 §§§  +  3.78  +  4.36
    N=14    N=15    N=15

 Body Weight (pnd 41) (g)a

   218.50 ‡‡‡   222.46   163.02 ***
  +  4.31 §§§  +  3.55  +  4.12
    N=14    N=15    N=15

 Body Weight (pnd 42) (g)a

   228.11 ‡‡‡   230.26   164.84 ***
  +  4.61 §§§  +  4.13  +  4.31
    N=14    N=15    N=15

 Body Weight (pnd 43) (g)a

   236.54 ‡‡‡   239.19   166.33 ***
  +  4.88 §§§  +  4.49  +  4.26
    N=14    N=15    N=15

 Body Weight (pnd 44) (g)a

   245.11 ‡‡‡   246.64   166.96 ***
  +  5.18 §§§  +  4.57  +  4.26
    N=14    N=15    N=15

 Body Weight (pnd 45) (g)a

   254.94 ‡‡‡   254.76   168.06 ***
  +  5.18 §§§  +  4.70  +  4.27
    N=14    N=15    N=15

 Body Weight (pnd 46) (g)a

   264.82 ‡‡‡   262.61   168.78 ***
  +  5.70 §§§  +  5.05  +  4.05
    N=14    N=15    N=15

 Body Weight (pnd 47) (g)a

   273.56 ‡‡‡   269.14   169.66 ***
  +  5.58 §§§  +  5.29  +  4.15
    N=14    N=15    N=15

(continued)



Table 3-E.  Summary and Statistical Analysis of the Body Weights and Weight Changes During the Post
Wean Period for the Propylthiouracil Treated F1 Males    (page 4 of 5)

Propylthiouracil (mg/kg/day, po)
    0    2   25

 Body Weight (pnd 48) (g)a

   282.57 ‡‡‡   274.84   169.67 ***
  +  5.88 §§§  +  5.50  +  4.11
    N=14    N=15    N=15

 Body Weight (pnd 49) (g)a

   292.27 ‡‡‡   280.84   170.22 ***
  +  6.15 §§§  +  6.38  +  4.06
    N=14    N=15    N=15

 Body Weight (pnd 50) (g)a

   301.88 ‡‡‡   286.69   171.45 ***
  +  6.50 §§§  +  6.63  +  4.33
    N=14    N=15    N=14c

 Body Weight (pnd 51) (g)a

   310.88 ‡‡‡   292.97   171.80 ***
  +  6.60 §§§  +  7.05  +  4.49
    N=14    N=15    N=14

 Body Weight (pnd 52) (g)a

   321.52 ‡‡‡   297.22 *   172.60 ***
  +  6.65 §§§  +  7.24  +  4.46
    N=14    N=15    N=14

 Body Weight (pnd 53) (g)a,d

   336.44 ‡‡‡   304.39 **   185.14 ***
  +  7.39 §§§  +  7.07  +  3.32
    N=5    N=5    N=4

 Body Weight Change (pnd 21 to 23) (g)a

    10.31    10.45     9.64
  +  0.47  +  0.48  +  0.46
    N=15    N=15    N=15

 Body Weight Change (pnd 23 to 30) (g)a

    49.74    52.09    48.37
  +  1.31  +  0.94  +  1.10
    N=15    N=15    N=15

 Body Weight Change (pnd 30 to 37) (g)a

    65.56 ‡‡‡    66.60    38.19 ***
  +  1.71 §§§  +  1.14  +  1.57
    N=14b    N=15    N=15

(continued)



Table 3-E.  Summary and Statistical Analysis of the Body Weights and Weight Changes During the Post
Wean Period for the Propylthiouracil Treated F1 Males    (page 5 of 5)

Propylthiouracil (mg/kg/day, po)
    0    2   25

 Body Weight Change (pnd 37 to 44) (g)a

    62.43 ‡‡‡    60.79    13.97 ***
  +  1.67 §§§  +  2.00  +  1.03
    N=14    N=15    N=15

 Body Weight Change (pnd 44 to 51) (g)a

 #    65.77 †††    46.34 ÞÞÞ     5.27 ÞÞÞ
  +  1.78 ŸŸŸ  +  3.58  +  0.93
    N=14    N=15    N=14c

 Body Weight Change (pnd 51 to 52) (g)a

    10.64 ‡‡‡     4.24 ***     0.80 ***
  +  0.57 §§§  +  0.57  +  0.43
    N=14    N=15    N=14

 Body Weight Change (pnd 51 to 53) (g)a,d

    19.47 ‡‡‡     6.56 ***    -0.00 ***
  +  2.40 §§  +  1.51  +  0.44
    N=5    N=5    N=4

 Body Weight Change (pnd 23 to 52) (g)a

   254.36 ‡‡‡   230.05 **   106.67 ***
  +  5.91 §§§  +  6.48  +  3.35
    N=14    N=15    N=14

 Body Weight Change (pnd 23 to 53) (g)a,d

   265.76 ‡‡‡   231.96 **   114.94 ***
  +  6.58 §§§  +  6.69  +  3.07
    N=5    N=5    N=4

aReported as the mean + S.E.M.;  pnd = postnatal day.
bMale 217 was found dead on postnatal day 31 prior to dosing (misdirected dose).
cMale 268 was found dead on postnatal day 50 prior to dosing.
dIncludes those animals that were not scheduled for sacrifice until postnatal day 53.
#Levene’s test for homogeneity of variances was significant (p<0.05), therefore robust regression methods

were used to test all treatment effects.
‡p<0.05; ANOVA Test.
‡‡‡p<0.001; ANOVA Test.
§p<0.05; Test for Linear Trend.
§§p<0.01; Test for Linear Trend.
§§§p<0.001; Test for Linear Trend.
*p<0.05; Dunnett’s Test.
**p<0.01; Dunnett’s Test.
***p<0.001; Dunnett’s Test.
†††p<0.001; Wald Chi-square Test for overall treatment effect in robust regression model.
cccp<0.001; Linear trend test in robust regression model.
ÞÞÞp<0.001; Individual t-test for pairwise comparisons to control in robust regression model.



Table 3-F.  Summary and Statistical Analysis of the Body Weights and Weight Changes During the Post
Wean Period for the Ketoconazole Treated F1 Males    (page 1 of 5)

Ketoconazole (mg/kg/day, po)
    0   50  100

No. of Males on Study 15 15 15

 Body Weight (pnd 21) (g)a

    56.99    57.09    56.56
  +  1.32  +  1.33  +  1.34
    N=15    N=15    N=15

 Body Weight (pnd 22) (g)a

    60.50    59.73    59.39
  +  1.40  +  1.28  +  1.26
    N=15    N=15    N=15

 Body Weight (pnd 23) (g)a

    67.30    66.39    66.39
  +  1.41  +  1.64  +  1.63
    N=15    N=15    N=15

 Body Weight (pnd 24) (g)a

    73.36    72.77    71.57
  +  1.44  +  1.71  +  1.63
    N=15    N=15    N=15

 Body Weight (pnd 25) (g)a

    80.15    79.60    77.68
  +  1.69  +  1.81  +  1.55
    N=15    N=15    N=15

 Body Weight (pnd 26) (g)a

    86.51    85.82    83.99
  +  1.78  +  1.81  +  1.68
    N=15    N=15    N=15

 Body Weight (pnd 27) (g)a

    93.67    93.04    90.59
  +  1.93  +  1.95  +  1.93
    N=15    N=15    N=15

 Body Weight (pnd 28) (g)a

   101.31   100.61    97.96
  +  2.18  +  2.13  +  2.02
    N=15    N=15    N=15

 Body Weight (pnd 29) (g)a

   109.18   108.56   105.42
  +  2.24  +  2.28  +  2.10
    N=15    N=15    N=15

(continued)



Table 3-F.  Summary and Statistical Analysis of the Body Weights and Weight Changes During the Post
Wean Period for the Ketoconazole Treated F1 Males    (page 2 of 5)

Ketoconazole (mg/kg/day, po)
    0   50  100

 Body Weight (pnd 30) (g)a

   117.04   116.77   112.87
  +  2.43  +  2.45  +  2.31
    N=15    N=15    N=15

 Body Weight (pnd 31) (g)a

   124.98   125.24   121.35
  +  2.75  +  2.62  +  2.57
    N=14b    N=15    N=15

 Body Weight (pnd 32) (g)a

   134.96   133.74   128.78
  +  3.19  +  2.68  +  2.46
    N=14    N=15    N=15

 Body Weight (pnd 33) (g)a

   144.32   142.68   138.31
  +  3.26  +  2.86  +  3.04
    N=14    N=15    N=15

 Body Weight (pnd 34) (g)a

   153.68   151.41   145.86
  +  3.42  +  2.88  +  2.91
    N=14    N=15    N=15

 Body Weight (pnd 35) (g)a

   162.40   161.64   155.63
  +  3.88  +  3.76  +  3.32
    N=14    N=15    N=15

 Body Weight (pnd 36) (g)a

   172.22   171.30   165.16
  +  4.04  +  3.61  +  3.27
    N=14    N=15    N=15

 Body Weight (pnd 37) (g)a

   182.68   181.94   174.63
  +  4.05  +  3.92  +  3.81
    N=14    N=15    N=14c

 Body Weight (pnd 38) (g)a

   192.75   191.62   183.19
  +  4.33  +  4.08  +  3.84
    N=14    N=15    N=14

(continued)



Table 3-F.  Summary and Statistical Analysis of the Body Weights and Weight Changes During the Post
Wean Period for the Ketoconazole Treated F1 Males    (page 3 of 5)

Ketoconazole (mg/kg/day, po)
    0   50  100

 Body Weight (pnd 39) (g)a

   201.28   199.28   192.08
  +  4.33  +  4.55  +  3.99
    N=14    N=15    N=14

 Body Weight (pnd 40) (g)a

   210.50   207.73   200.41
  +  4.51  +  4.90  +  4.00
    N=14    N=15    N=14

 Body Weight (pnd 41) (g)a

   218.50   215.08   207.38
  +  4.31  +  4.87  +  4.12
    N=14    N=15    N=14

 Body Weight (pnd 42) (g)a

   228.11   224.41   216.59
  +  4.61  +  5.16  +  4.46
    N=14    N=15    N=14

 Body Weight (pnd 43) (g)a

   236.54   233.70   225.33
  +  4.88  +  5.25  +  4.87
    N=14    N=15    N=14

 Body Weight (pnd 44) (g)a

   245.11   242.73   233.63
  +  5.18  +  5.29  +  4.77
    N=14    N=15    N=14

 Body Weight (pnd 45) (g)a

   254.94   251.27   241.25
  +  5.18  +  5.18  +  4.77
    N=14    N=15    N=14

 Body Weight (pnd 46) (g)a

   264.82   260.47   248.99
  +  5.70 §  +  5.51  +  5.00
    N=14    N=15    N=14

 Body Weight (pnd 47) (g)a

   273.56   270.20   259.16
  +  5.58  +  5.60  +  5.59
    N=14    N=15    N=14

(continued)



Table 3-F.  Summary and Statistical Analysis of the Body Weights and Weight Changes During the Post
Wean Period for the Ketoconazole Treated F1 Males    (page 4 of 5)

Ketoconazole (mg/kg/day, po)
    0   50  100

 Body Weight (pnd 48) (g)a

   282.57   277.97   265.32
  +  5.88 §  +  5.36  +  5.30
    N=14    N=15    N=14

 Body Weight (pnd 49) (g)a

   292.27   288.40   274.05
  +  6.15 §  +  5.61  +  5.84
    N=14    N=15    N=14

 Body Weight (pnd 50) (g)a

   301.88   298.08   284.61
  +  6.50  +  5.86  +  5.84
    N=14    N=15    N=14

 Body Weight (pnd 51) (g)a

   310.88   308.55   294.73
  +  6.60  +  5.82  +  6.21
    N=14    N=15    N=14

 Body Weight (pnd 52) (g)a

   321.52   321.62   303.57
  +  6.65  +  6.46  +  6.56
    N=14    N=15    N=14

 Body Weight (pnd 53) (g)a,d

   336.44   337.44   343.20
  +  7.39  +  8.38  +  5.69
    N=5    N=5    N=4

 Body Weight Change (pnd 21 to 23) (g)a

    10.31     9.29     9.83
  +  0.47  +  0.65  +  0.59
    N=15    N=15    N=15

 Body Weight Change (pnd 23 to 30) (g)a

    49.74    50.39    46.48
  +  1.31  +  1.26  +  0.95
    N=15    N=15    N=15

 Body Weight Change (pnd 30 to 37) (g)a

    65.56    65.17    62.21
  +  1.71  +  1.69  +  1.58
    N=14b    N=15    N=14c

(continued)



Table 3-F.  Summary and Statistical Analysis of the Body Weights and Weight Changes During the Post
Wean Period for the Ketoconazole Treated F1 Males    (page 5 of 5)

Ketoconazole (mg/kg/day, po)
    0   50  100

 Body Weight Change (pnd 37 to 44) (g)a

    62.43    60.78    59.00
  +  1.67  +  1.90  +  1.28
    N=14    N=15    N=14

 Body Weight Change (pnd 44 to 51) (g)a

    65.77    65.83    61.10
  +  1.78 §  +  1.38  +  1.62
    N=14    N=15    N=14

 Body Weight Change (pnd 51 to 52) (g)a

    10.64    13.06     8.84
  +  0.57  +  2.42  +  0.96
    N=14    N=15    N=14

 Body Weight Change (pnd 51 to 53) (g)a,d

    19.47    21.67    18.37
  +  2.40  +  1.78  +  3.37
    N=5    N=5    N=4

 Body Weight Change (pnd 23 to 52) (g)a

   254.36   255.23   237.51
  +  5.91 §  +  5.45  +  5.32
    N=14    N=15    N=14

 Body Weight Change (pnd 23 to 53) (g)a,d

   265.76   266.63   272.19
  +  6.58  +  7.51  +  6.15
    N=5    N=5    N=4

aReported as the mean + S.E.M.;  pnd = postnatal day.
bMale 217 was found dead on postnatal day 31 prior to dosing (misdirected dose).
cMale 242 was found dead on postnatal day 37 prior to dosing (misdirected dose).
dIncludes those animals that were not scheduled for sacrifice until postnatal day 53.
§p<0.05; Test for Linear Trend.



Table 3-G.  Summary and Statistical Analysis of the Body Weights and Weight Changes During the Post
Wean Period for the Linuron Treated F1 Males    (page 1 of 5)

Linuron (mg/kg/day, po)
    0   50  100

No. of Males on Study 15 15 15

 Body Weight (pnd 21) (g)a

    56.99    57.00    57.08
  +  1.32  +  1.19  +  1.14
    N=15    N=15    N=15

 Body Weight (pnd 22) (g)a

    60.50    59.96    59.55
  +  1.40  +  1.22  +  1.30
    N=15    N=15    N=15

 Body Weight (pnd 23) (g)a

    67.30    67.11    65.60
  +  1.41  +  1.32  +  1.28
    N=15    N=15    N=15

 Body Weight (pnd 24) (g)a

    73.36    71.30    69.06
  +  1.44 §  +  1.23  +  1.46
    N=15    N=15    N=15

 Body Weight (pnd 25) (g)a

    80.15 ‡    77.02    74.26 *
  +  1.69 §§  +  1.30  +  1.66
    N=15    N=15    N=15

 Body Weight (pnd 26) (g)a

    86.51 ‡    82.50    79.28 **
  +  1.78 §§  +  1.45  +  1.64
    N=15    N=15    N=15

 Body Weight (pnd 27) (g)a

    93.67 ‡‡    88.33    85.12 **
  +  1.93 §§  +  1.54  +  1.77
    N=15    N=15    N=15

 Body Weight (pnd 28) (g)a

   101.31 ‡‡    96.42    92.16 **
  +  2.18 §§  +  1.75  +  2.05
    N=15    N=15    N=15

 Body Weight (pnd 29) (g)a

   109.18 ‡‡   103.39    98.43 **
  +  2.24 §§§  +  1.79  +  2.33
    N=15    N=15    N=15

(continued)



Table 3-G.  Summary and Statistical Analysis of the Body Weights and Weight Changes During the Post
Wean Period for the Linuron Treated F1 Males    (page 2 of 5)

Linuron (mg/kg/day, po)
    0   50  100

 Body Weight (pnd 30) (g)a

   117.04 ‡‡   110.51   105.15 **
  +  2.43 §§§  +  1.96  +  2.38
    N=15    N=15    N=15

 Body Weight (pnd 31) (g)a

   124.98 ‡‡   117.90   111.69 ***
  +  2.75 §§§  +  2.04  +  2.49
    N=14b    N=15    N=15

 Body Weight (pnd 32) (g)a

   134.96 ‡‡‡   126.13 *   118.60 ***
  +  3.19 §§§  +  2.11  +  2.61
    N=14    N=15    N=15

 Body Weight (pnd 33) (g)a

   144.32 ‡‡‡   134.44 *   126.46 ***
  +  3.26 §§§  +  2.30  +  2.78
    N=14    N=15    N=15

 Body Weight (pnd 34) (g)a

   153.68 ‡‡‡   141.99 *   132.72 ***
  +  3.42 §§§  +  2.47  +  3.00
    N=14    N=15    N=15

 Body Weight (pnd 35) (g)a

   162.40 ‡‡‡   151.60 *   142.85 ***
  +  3.88 §§§  +  2.50  +  3.16
    N=14    N=15    N=15

 Body Weight (pnd 36) (g)a

   172.22 ‡‡‡   161.09   152.01 ***
  +  4.04 §§§  +  2.64  +  3.53
    N=14    N=15    N=15

 Body Weight (pnd 37) (g)a

   182.68 ‡‡‡   170.88 *   161.56 ***
  +  4.05 §§§  +  2.86  +  3.75
    N=14    N=15    N=15

 Body Weight (pnd 38) (g)a

   192.75 ‡‡‡   179.36 *   168.27 ***
  +  4.33 §§§  +  2.91  +  3.70
    N=14    N=15    N=15

(continued)



Table 3-G.  Summary and Statistical Analysis of the Body Weights and Weight Changes During the Post
Wean Period for the Linuron Treated F1 Males    (page 3 of 5)

Linuron (mg/kg/day, po)
    0   50  100

 Body Weight (pnd 39) (g)a

   201.28 ‡‡‡   188.23 *   176.66 ***
  +  4.33 §§§  +  3.05  +  4.12
    N=14    N=15    N=15

 Body Weight (pnd 40) (g)a

   210.50 ‡‡‡   197.35 *   183.02 ***
  +  4.51 §§§  +  3.13  +  4.17
    N=14    N=15    N=15

 Body Weight (pnd 41) (g)a

   218.50 ‡‡‡   205.34 *   190.44 ***
  +  4.31 §§§  +  3.34  +  4.32
    N=14    N=15    N=15

 Body Weight (pnd 42) (g)a

   228.11 ‡‡‡   213.74 *   198.40 ***
  +  4.61 §§§  +  3.56  +  4.82
    N=14    N=15    N=15

 Body Weight (pnd 43) (g)a

   236.54 ‡‡‡   221.63 *   205.40 ***
  +  4.88 §§§  +  3.65  +  4.88
    N=14    N=15    N=15

 Body Weight (pnd 44) (g)a

   245.11 ‡‡‡   230.85   212.37 ***
  +  5.18 §§§  +  3.76  +  5.08
    N=14    N=15    N=15

 Body Weight (pnd 45) (g)a

   254.94 ‡‡‡   240.82   220.80 ***
  +  5.18 §§§  +  4.02  +  5.29
    N=14    N=15    N=15

 Body Weight (pnd 46) (g)a

   264.82 ‡‡‡   249.74   227.78 ***
  +  5.70 §§§  +  4.31  +  5.36
    N=14    N=15    N=15

 Body Weight (pnd 47) (g)a

   273.56 ‡‡‡   258.03   234.84 ***
  +  5.58 §§§  +  4.25  +  5.32
    N=14    N=15    N=15

(continued)



Table 3-G.  Summary and Statistical Analysis of the Body Weights and Weight Changes During the Post
Wean Period for the Linuron Treated F1 Males    (page 4 of 5)

Linuron (mg/kg/day, po)
    0   50  100

 Body Weight (pnd 48) (g)a

   282.57 ‡‡‡   266.82   242.74 ***
  +  5.88 §§§  +  4.71  +  5.72
    N=14    N=15    N=15

 Body Weight (pnd 49) (g)a

   292.27 ‡‡‡   275.28   250.84 ***
  +  6.15 §§§  +  4.72  +  5.98
    N=14    N=15    N=15

 Body Weight (pnd 50) (g)a

   301.88 ‡‡‡   284.04   257.36 ***
  +  6.50 §§§  +  5.05  +  5.97
    N=14    N=15    N=15

 Body Weight (pnd 51) (g)a

   310.88 ‡‡‡   292.16   265.85 ***
  +  6.60 §§§  +  5.03  +  6.47
    N=14    N=15    N=15

 Body Weight (pnd 52) (g)a

   321.52 ‡‡‡   302.24   272.85 ***
  +  6.65 §§§  +  5.36  +  6.68
    N=14    N=15    N=15

 Body Weight (pnd 53) (g)a,c

   336.44   326.41   298.53
  +  7.39 §  + 11.06  + 11.82
    N=5    N=5    N=5

 Body Weight Change (pnd 21 to 23) (g)a

    10.31    10.12     8.52
  +  0.47 §  +  0.57  +  0.62
    N=15    N=15    N=15

 Body Weight Change (pnd 23 to 30) (g)a

    49.74 ‡‡‡    43.39 **    39.55 ***
  +  1.31 §§§  +  1.01  +  1.64
    N=15    N=15    N=15

 Body Weight Change (pnd 30 to 37) (g)a

    65.56 ‡‡‡    60.37 *    56.41 ***
  +  1.71 §§§  +  1.54  +  1.44
    N=14b    N=15    N=15

(continued)



Table 3-G.  Summary and Statistical Analysis of the Body Weights and Weight Changes During the Post
Wean Period for the Linuron Treated F1 Males    (page 5 of 5)

Linuron (mg/kg/day, po)
    0   50  100

 Body Weight Change (pnd 37 to 44) (g)a

    62.43 ‡‡‡    59.97    50.81 ***
  +  1.67 §§§  +  1.03  +  1.77
    N=14    N=15    N=15

 Body Weight Change (pnd 44 to 51) (g)a

    65.77 ‡‡‡    61.31    53.48 ***
  +  1.78 §§§  +  1.70  +  1.84
    N=14    N=15    N=15

 Body Weight Change (pnd 51 to 52) (g)a

 #    10.64 ††    10.08     6.99 ÞÞ
  +  0.57 ŸŸ  +  0.69  +  1.06
    N=14    N=15    N=15

 Body Weight Change (pnd 51 to 53) (g)a,c

    19.47    18.73    15.54
  +  2.40  +  1.70  +  2.12
    N=5    N=5    N=5

 Body Weight Change (pnd 23 to 52) (g)a

   254.36 ‡‡‡   235.13 *   207.24 ***
  +  5.91 §§§  +  4.51  +  5.92
    N=14    N=15    N=15

 Body Weight Change (pnd 23 to 53) (g)a,c

   265.76 ‡   255.84   228.29 *
  +  6.58 §  + 10.27  + 11.40
    N=5    N=5    N=5

aReported as the mean + S.E.M.;  pnd = postnatal day.
bMale 217 was found dead on postnatal day 31 prior to dosing (misdirected dose).
cIncludes those animals that were not scheduled for sacrifice until postnatal day 53.
#Levene’s test for homogeneity of variances was significant (p<0.05), therefore robust regression methods

were used to test all treatment effects.
‡p<0.05; ANOVA Test.
‡‡p<0.01; ANOVA Test.
‡‡‡p<0.001; ANOVA Test.
§p<0.05; Test for Linear Trend.
§§p<0.01; Test for Linear Trend.
§§§p<0.001; Test for Linear Trend.
*p<0.05; Dunnett’s Test.
**p<0.01; Dunnett’s Test.
***p<0.001; Dunnett’s Test.
††p<0.01; Wald Chi-square Test for overall treatment effect in robust regression model.
ccp<0.01; Linear trend test in robust regression model.
ÞÞp<0.01; Individual t-test for pairwise comparisons to control in robust regression model.



Table 3-H.  Summary and Statistical Analysis of the Body Weights and Weight Changes During the Post
Wean Period for the Phenobarbital Treated F1 Males    (page 1 of 5)

Phenobarbital (mg/kg/day, po)
    0   50  100

No. of Males on Study 15 15 15

 Body Weight (pnd 21) (g)a

    56.99    56.91    57.44
  +  1.32  +  1.22  +  1.43
    N=15    N=15    N=15

 Body Weight (pnd 22) (g)a

    60.50    59.61    60.10
  +  1.40  +  1.30  +  1.40
    N=15    N=15    N=15

 Body Weight (pnd 23) (g)a

    67.30    67.20    66.82
  +  1.41  +  1.53  +  1.62
    N=15    N=15    N=15

 Body Weight (pnd 24) (g)a

    73.36    74.60    73.76
  +  1.44  +  1.53  +  1.68
    N=15    N=15    N=15

 Body Weight (pnd 25) (g)a

    80.15    80.63    79.11
  +  1.69  +  1.50  +  1.67
    N=15    N=15    N=15

 Body Weight (pnd 26) (g)a

    86.51    86.65    84.31
  +  1.78  +  1.70  +  1.67
    N=15    N=15    N=15

 Body Weight (pnd 27) (g)a

    93.67    93.52    91.22
  +  1.93  +  1.85  +  1.82
    N=15    N=15    N=15

 Body Weight (pnd 28) (g)a

   101.31   100.53    97.43
  +  2.18  +  1.90  +  1.82
    N=15    N=15    N=15

 Body Weight (pnd 29) (g)a

   109.18   108.65   105.14
  +  2.24  +  2.11  +  2.13
    N=15    N=15    N=15

(continued)



Table 3-H.  Summary and Statistical Analysis of the Body Weights and Weight Changes During the Post
Wean Period for the Phenobarbital Treated F1 Males    (page 2 of 5)

Phenobarbital (mg/kg/day, po)
    0   50  100

 Body Weight (pnd 30) (g)a

   117.04   116.65   112.38
  +  2.43  +  2.24  +  2.26
    N=15    N=15    N=15

 Body Weight (pnd 31) (g)a

   124.98   124.64   118.98
  +  2.75  +  2.47  +  2.35
    N=14b    N=15    N=15

 Body Weight (pnd 32) (g)a

   134.96   133.15   126.63
  +  3.19 §  +  2.80  +  2.47
    N=14    N=15    N=15

 Body Weight (pnd 33) (g)a

   144.32   141.68   135.27
  +  3.26 §  +  2.88  +  2.90
    N=14    N=15    N=15

 Body Weight (pnd 34) (g)a

   153.68   150.35   143.61
  +  3.42 §  +  2.94  +  3.18
    N=14    N=15    N=15

 Body Weight (pnd 35) (g)a

   162.40   160.30   153.21
  +  3.88  +  3.30  +  3.40
    N=14    N=15    N=15

 Body Weight (pnd 36) (g)a

   172.22   170.18   162.68
  +  4.04  +  3.36  +  3.44
    N=14    N=15    N=15

 Body Weight (pnd 37) (g)a

   182.68   180.67   171.32
  +  4.05 §  +  3.62  +  3.67
    N=14    N=15    N=15

 Body Weight (pnd 38) (g)a

   192.75   190.22   180.49
  +  4.33 §  +  3.68  +  3.92
    N=14    N=15    N=15

(continued)



Table 3-H.  Summary and Statistical Analysis of the Body Weights and Weight Changes During the Post
Wean Period for the Phenobarbital Treated F1 Males    (page 3 of 5)

Phenobarbital (mg/kg/day, po)
    0   50  100

 Body Weight (pnd 39) (g)a

   201.28   200.12   188.91
  +  4.33 §  +  3.83  +  4.11
    N=14    N=15    N=15

 Body Weight (pnd 40) (g)a

   210.50   209.28   199.68
  +  4.51  +  4.01  +  4.64
    N=14    N=15    N=15

 Body Weight (pnd 41) (g)a

   218.50   217.50   206.17
  +  4.31  +  4.32  +  4.58
    N=14    N=15    N=15

 Body Weight (pnd 42) (g)a

   228.11   227.65   215.93
  +  4.61  +  5.07  +  5.00
    N=14    N=15    N=15

 Body Weight (pnd 43) (g)a

   236.54   236.10   224.82
  +  4.88  +  4.62  +  5.14
    N=14    N=15    N=15

 Body Weight (pnd 44) (g)a

   245.11   244.50   232.75
  +  5.18  +  5.25  +  5.11
    N=14    N=15    N=15

 Body Weight (pnd 45) (g)a

   254.94   253.35   241.28
  +  5.18  +  4.95  +  5.43
    N=14    N=15    N=15

 Body Weight (pnd 46) (g)a

   264.82   262.11   250.02
  +  5.70  +  5.37  +  5.44
    N=14    N=15    N=15

 Body Weight (pnd 47) (g)a

   273.56   270.42   258.52
  +  5.58  +  6.01  +  5.60
    N=14    N=15    N=15

(continued)



Table 3-H.  Summary and Statistical Analysis of the Body Weights and Weight Changes During the Post
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Phenobarbital (mg/kg/day, po)
    0   50  100

 Body Weight (pnd 48) (g)a

   282.57   277.09   266.38
  +  5.88  +  6.03  +  5.80
    N=14    N=15    N=15

 Body Weight (pnd 49) (g)a

   292.27   286.45   274.54
  +  6.15 §  +  6.12  +  6.45
    N=14    N=15    N=15

 Body Weight (pnd 50) (g)a

   301.88   295.67   283.39
  +  6.50 §  +  6.37  +  6.30
    N=14    N=15    N=15

 Body Weight (pnd 51) (g)a

   310.88   304.69   292.34
  +  6.60  +  6.67  +  6.83
    N=14    N=15    N=15

 Body Weight (pnd 52) (g)a

   321.52   320.85   300.43
  +  6.65 §  +  8.08  +  6.82
    N=14    N=15    N=15

 Body Weight (pnd 53) (g)a,c

   336.44   323.98   329.43
  +  7.39  + 17.88  + 15.26
    N=5    N=5    N=3

 Body Weight Change (pnd 21 to 23) (g)a

    10.31    10.30     9.39
  +  0.47  +  0.55  +  0.73
    N=15    N=15    N=15

 Body Weight Change (pnd 23 to 30) (g)a

    49.74    49.45    45.56
  +  1.31 §  +  1.47  +  1.29
    N=15    N=15    N=15

 Body Weight Change (pnd 30 to 37) (g)a

    65.56 ‡    64.02    58.94 *
  +  1.71 §§  +  1.59  +  1.84
    N=14b    N=15    N=15

(continued)
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Phenobarbital (mg/kg/day, po)
    0   50  100

 Body Weight Change (pnd 37 to 44) (g)a

    62.43    63.83    61.43
  +  1.67  +  2.30  +  1.86
    N=14    N=15    N=15

 Body Weight Change (pnd 44 to 51) (g)a

    65.77    60.19    59.59
  +  1.78 §  +  1.86  +  1.97
    N=14    N=15    N=15

 Body Weight Change (pnd 51 to 52) (g)a

    10.64    16.16     8.09
  +  0.57  +  6.56  +  0.69
    N=14    N=15    N=15

 Body Weight Change (pnd 51 to 53) (g)a,c

    19.47    18.77    17.36
  +  2.40  +  3.58  +  1.17
    N=5    N=5    N=3

 Body Weight Change (pnd 23 to 52) (g)a

   254.36 ‡   253.65   233.61
  +  5.91 §  +  7.64  +  5.83
    N=14    N=15    N=15

 Body Weight Change (pnd 23 to 53) (g)a,c

   265.76   253.20   257.56
  +  6.58  + 17.65  + 14.55
    N=5    N=5    N=3

aReported as the mean + S.E.M.;  pnd = postnatal day.
bMale 217 was found dead on postnatal day 31 prior to dosing (misdirected dose).
cIncludes those animals that were not scheduled for sacrifice until postnatal day 53.
‡p<0.05; ANOVA Test.
§p<0.05; Test for Linear Trend.
§§p<0.01; Test for Linear Trend.
*p<0.05; Dunnett’s Test.



Table 4-A.  Summary and Statistical Analysis of the Feed Consumption During the Post Wean Period for
the Atrazine Treated F1 Males    (page 1 of 9)

Atrazine (mg/kg/day, po)
    0   75  150

No. of Males on Study 12a 13b 12c

 Feed Consumption (pnd 21 to 22) (g/day)d

 #     8.0 †††    12.1 ÞÞ    11.1 ÞÞÞ
  +  0.5 ŸŸŸ  +  1.1  +  0.6
    N=11e    N=13    N=12

 Feed Consumption (pnd 22 to 23) (g/day)d

    10.0 ‡‡     6.6 **     7.3 *
  +  0.5 §  +  0.8  +  1.0
    N=12    N=12e    N=12

 Feed Consumption (pnd 23 to 24) (g/day)d

    10.7 ‡‡‡     7.7 ***     6.2 ***
  +  0.5 §§§  +  0.3  +  0.4
    N=12    N=12e    N=12

 Feed Consumption (pnd 24 to 25) (g/day)d

    11.5 ‡‡‡    10.7     8.5 ***
  +  0.4 §§§  +  0.6  +  0.5
    N=12    N=12f    N=11f

 Feed Consumption (pnd 25 to 26) (g/day)d

    11.8 ‡‡    10.8     9.1 **
  +  0.4 §§§  +  0.6  +  0.5
    N=12    N=13    N=11e

 Feed Consumption (pnd 26 to 27) (g/day)d

    13.6 ‡‡‡    11.8 *     9.8 ***
  +  0.5 §§§  +  0.4  +  0.6
    N=12    N=13    N=12

 Feed Consumption (pnd 27 to 28) (g/day)d

    14.7 ‡‡    13.0    11.4 **
  +  0.9 §§§  +  0.5  +  0.3
    N=12    N=13    N=12

 Feed Consumption (pnd 28 to 29) (g/day)d

    13.1    13.6    13.8
  +  0.8  +  0.4  +  0.5
    N=12    N=13    N=12

 Feed Consumption (pnd 29 to 30) (g/day)d

    15.2 ‡    14.2    13.1 **
  +  0.6 §§  +  0.4  +  0.4
    N=12    N=13    N=12

(continued)



Table 4-A.  Summary and Statistical Analysis of the Feed Consumption During the Post Wean Period for
the Atrazine Treated F1 Males    (page 2 of 9)

Atrazine (mg/kg/day, po)
    0   75  150

 Feed Consumption (pnd 30 to 31) (g/day)d

    16.1    15.0    14.7
  +  0.7  +  0.7  +  0.4
    N=12    N=11f    N=12

 Feed Consumption (pnd 31 to 32) (g/day)d

    17.4    15.7    16.4
  +  0.6  +  0.9  +  0.9
    N=12    N=12e    N=12

 Feed Consumption (pnd 32 to 33) (g/day)d

    17.9 ‡    15.5    15.0 *
  +  0.5 §  +  1.0  +  0.6
    N=12    N=13    N=11e

 Feed Consumption (pnd 33 to 34) (g/day)d

    19.4 ‡    18.1    16.7 *
  +  0.8 §§  +  0.5  +  0.7
    N=12    N=12f    N=11f

 Feed Consumption (pnd 34 to 35) (g/day)d

    20.8    21.1    19.7
  +  0.7  +  0.6  +  0.9
    N=12    N=12f    N=12

 Feed Consumption (pnd 35 to 36) (g/day)d

    21.2    23.7    23.5
  +  0.7  +  0.8  +  1.0
    N=12    N=11e,f    N=12

 Feed Consumption (pnd 36 to 37) (g/day)d

    22.2 ‡‡‡    20.2 *    17.9 ***
  +  0.5 §§§  +  0.7  +  0.5
    N=12    N=13    N=12

 Feed Consumption (pnd 37 to 38) (g/day)d

    21.3 ‡‡    19.4    17.8 ***
  +  0.7 §§§  +  0.5  +  0.6
    N=12    N=12g    N=11f

 Feed Consumption (pnd 38 to 39) (g/day)d

    22.2    21.9    20.8
  +  0.7  +  0.4  +  0.9
    N=12    N=11f    N=11e

(continued)
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Atrazine (mg/kg/day, po)
    0   75  150

 Feed Consumption (pnd 39 to 40) (g/day)d

    23.6    21.8    22.6
  +  0.6  +  0.6  +  0.8
    N=12    N=12    N=12

 Feed Consumption (pnd 40 to 41) (g/day)d

    24.6    23.6    22.1
  +  1.3  +  0.7  +  0.7
    N=12    N=12    N=12

 Feed Consumption (pnd 41 to 42) (g/day)d

    23.2    23.5    22.0
  +  0.8  +  0.6  +  0.7
    N=11f    N=11f    N=12

 Feed Consumption (pnd 42 to 43) (g/day)d

    23.0    24.7    22.2
  +  1.0  +  0.8  +  0.8
    N=12    N=11f    N=11f

 Feed Consumption (pnd 43 to 44) (g/day)d

    25.3 ‡    22.7 *    22.3 *
  +  0.9 §  +  0.7  +  0.6
    N=12    N=12    N=11e

 Feed Consumption (pnd 44 to 45) (g/day)d

    24.3 ‡    22.8    21.4 **
  +  0.6 §§  +  0.7  +  0.6
    N=12    N=12    N=11f

 Feed Consumption (pnd 45 to 46) (g/day)d

    26.1 ‡‡    24.1    21.8 ***
  +  0.7 §§§  +  0.6  +  0.8
    N=11h    N=11h    N=9e,h

 Feed Consumption (pnd 46 to 47) (g/day)d

    25.2 ‡‡‡    24.1    21.0 ***
  +  0.7 §§§  +  0.6  +  0.7
    N=12    N=12    N=12

 Feed Consumption (pnd 47 to 48) (g/day)d

    21.2    23.1    21.6
  +  0.6  +  0.5  +  0.7
    N=12    N=11f    N=12

(continued)
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Atrazine (mg/kg/day, po)
    0   75  150

 Feed Consumption (pnd 48 to 49) (g/day)d

    24.7 ‡    23.4    21.9 *
  +  0.7 §§  +  0.8  +  0.7
    N=12    N=12    N=12

 Feed Consumption (pnd 49 to 50) (g/day)d

    25.7 ‡    23.7    22.0 **
  +  0.6 §§  +  1.0  +  1.0
    N=12    N=12    N=12

 Feed Consumption (pnd 50 to 51) (g/day)d

    28.0 ‡‡‡    22.8 ***    22.5 ***
  +  0.9 §§§  +  0.9  +  0.8
    N=12    N=12    N=12

 Feed Consumption (pnd 51 to 52) (g/day)d

    23.8    24.5    24.7
  +  0.6  +  1.2  +  0.8
    N=12    N=12    N=12

 Feed Consumption (pnd 52 to 53) (g/day)d,i

    25.2 ‡    20.2 **    23.2
  +  0.8  +  1.1  +  1.1
    N=5    N=6    N=4

 Feed Consumption (pnd 23 to 52, treatment period) (g/day)d

    20.2 ‡    19.3    18.6 *
  +  0.4 §§  +  0.3  +  0.2
    N=10j    N=7j    N=5j

 Feed Consumption (pnd 23 to 53, treatment period) (g/day)d,i

    20.7    19.3    18.7
  +  0.8 §  +  0.4  +  0.0
    N=4j    N=3j    N=2j

 Feed Consumption (pnd 21 to 22) (g/kg/day)d

   137.4 ‡‡   205.4 **   195.1 *
  +  6.1 §  + 18.5  + 15.7
    N=11e    N=13    N=12

 Feed Consumption (pnd 22 to 23) (g/kg/day)d

   158.3 ‡‡   104.6 **   112.0 *
  +  7.2 §  + 13.8  + 14.3
    N=12    N=12e    N=12

(continued)
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Atrazine (mg/kg/day, po)
    0   75  150

 Feed Consumption (pnd 23 to 24) (g/kg/day)d

   153.0 ‡‡‡   113.7 ***    94.0 ***
  +  4.3 §§§  +  3.5  +  7.4
    N=12    N=12e    N=12

 Feed Consumption (pnd 24 to 25) (g/kg/day)d

   150.4 ‡‡   148.0   125.3 **
  +  3.4 §§  +  6.8  +  5.9
    N=12    N=12f    N=11f

 Feed Consumption (pnd 25 to 26) (g/kg/day)d

   143.8   138.1   126.2
  +  4.6 §  +  6.0  +  5.7
    N=12    N=13    N=11e

 Feed Consumption (pnd 26 to 27) (g/kg/day)d

   153.6 ‡‡   141.3   126.6 **
  +  5.8 §§§  +  3.3  +  6.3
    N=12    N=13    N=12

 Feed Consumption (pnd 27 to 28) (g/kg/day)d

   154.2   144.2   136.4
  + 11.8  +  4.2  +  2.8
    N=12    N=13    N=12

 Feed Consumption (pnd 28 to 29) (g/kg/day)d

   125.8 ‡‡‡   140.7 *   151.8 ***
  +  6.1 §§§  +  3.1  +  3.2
    N=12    N=13    N=12

 Feed Consumption (pnd 29 to 30) (g/kg/day)d

   136.1   136.3   133.9
  +  2.9  +  2.7  +  2.5
    N=12    N=13    N=12

 Feed Consumption (pnd 30 to 31) (g/kg/day)d

   134.4   136.7   141.5
  +  4.8  +  6.1  +  2.0
    N=12    N=11f    N=12

 Feed Consumption (pnd 31 to 32) (g/kg/day)d

   135.7   132.6   147.4
  +  3.5  +  6.8  +  5.6
    N=12    N=12e    N=12

(continued)
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the Atrazine Treated F1 Males    (page 6 of 9)

Atrazine (mg/kg/day, po)
    0   75  150

 Feed Consumption (pnd 32 to 33) (g/kg/day)d

   130.2   119.6   127.2
  +  2.9  +  7.3  +  4.7
    N=12    N=12k    N=11e

 Feed Consumption (pnd 33 to 34) (g/kg/day)d

   132.0   135.7   132.0
  +  3.3  +  3.6  +  3.8
    N=12    N=12f    N=11f

 Feed Consumption (pnd 34 to 35) (g/kg/day)d

   133.0 ‡   147.0 *   145.0
  +  3.4 §  +  3.7  +  4.7
    N=12    N=12f    N=12

 Feed Consumption (pnd 35 to 36) (g/kg/day)d

   127.8 ‡‡‡   154.8 ***   161.6 ***
  +  4.0 §§§  +  5.4  +  5.0
    N=12    N=11e,f    N=12

 Feed Consumption (pnd 36 to 37) (g/kg/day)d

   126.6   123.0   117.4
  +  4.2  +  3.7  +  5.3
    N=12    N=13    N=12

 Feed Consumption (pnd 37 to 38) (g/kg/day)d

   114.3   113.0   111.8
  +  2.2  +  2.1  +  2.9
    N=12    N=12g    N=11f

 Feed Consumption (pnd 38 to 39) (g/kg/day)d

   113.9 ‡   122.1   124.7 *
  +  2.4 §  +  2.6  +  3.6
    N=12    N=11f    N=11e

 Feed Consumption (pnd 39 to 40) (g/kg/day)d

   116.3 ‡   115.9   128.7 *
  +  2.6 §  +  3.5  +  4.3
    N=12    N=12    N=12

 Feed Consumption (pnd 40 to 41) (g/kg/day)d

   115.4   120.6   119.2
  +  4.4  +  3.0  +  2.1
    N=12    N=12    N=12

(continued)
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Atrazine (mg/kg/day, po)
    0   75  150

 Feed Consumption (pnd 41 to 42) (g/kg/day)d

   106.7   115.7   115.2
  +  4.3  +  2.3  +  4.6
    N=11f    N=11f    N=12

 Feed Consumption (pnd 42 to 43) (g/kg/day)d

    99.5 ‡‡   116.8 **   112.6 *
  +  3.9 §  +  3.9  +  3.2
    N=12    N=11f    N=11f

 Feed Consumption (pnd 43 to 44) (g/kg/day)d

   105.6   103.0   109.3
  +  5.0  +  2.8  +  2.5
    N=12    N=12    N=11e

 Feed Consumption (pnd 44 to 45) (g/kg/day)d

    97.5   100.2   101.5
  +  2.6  +  2.5  +  2.4
    N=12    N=12    N=11f

 Feed Consumption (pnd 45 to 46) (g/kg/day)d

   100.2   101.6    98.5
  +  2.4  +  2.5  +  3.4
    N=11h    N=11h    N=9e,h

 Feed Consumption (pnd 46 to 47) (g/kg/day)d

    94.7    99.7    93.9
  +  2.3  +  2.2  +  2.6
    N=12    N=12    N=12

 Feed Consumption (pnd 47 to 48) (g/kg/day)d

    77.3 ‡‡‡    92.8 ***    93.5 ***
  +  3.1 §§§  +  2.0  +  2.9
    N=12    N=11f    N=12

 Feed Consumption (pnd 48 to 49) (g/kg/day)d

    87.1    90.8    92.1
  +  1.9  +  3.0  +  2.1
    N=12    N=12    N=12

 Feed Consumption (pnd 49 to 50) (g/kg/day)d

    87.8    88.7    89.9
  +  2.3  +  3.1  +  3.7
    N=12    N=12    N=12

(continued)
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Atrazine (mg/kg/day, po)
    0   75  150

 Feed Consumption (pnd 50 to 51) (g/kg/day)d

    92.7 ‡    83.2 *    89.2
  +  2.6  +  2.6  +  2.5
    N=12    N=12    N=12

 Feed Consumption (pnd 51 to 52) (g/kg/day)d

    77.1 ‡‡‡    87.7 *    95.4 ***
  +  2.0 §§§  +  3.5  +  1.9
    N=12    N=12    N=12

 Feed Consumption (pnd 52 to 53) (g/kg/day)d,i

    76.4 ‡    71.0    86.6
  +  1.5  +  3.9  +  1.5
    N=5    N=6    N=4

 Feed Consumption (pnd 23 to 52, treatment period) (g/kg/day)d

   108.3 ‡‡   112.5 *   113.8 *
  +  1.1 §§  +  1.3  +  0.8
    N=10j    N=7j    N=5j

 Feed Consumption (pnd 23 to 53, treatment period) (g/kg/day)d,i

   104.5 ‡‡   109.3 *   111.1 **
  +  0.8 §§  +  1.0  +  1.2
    N=4j    N=3j    N=2j

(continued)



Table 4-A.  Summary and Statistical Analysis of the Feed Consumption During the Post Wean Period for
the Atrazine Treated F1 Males    (page 9 of 9)

aMales 69, 86 and 135 were removed from the study because their correct postnatal day 0 could not be
confirmed.

bMale 18 was removed from the study because it was not dosed on the correct postnatal days and male
119 was removed from the study because his correct postnatal day 0 could not be confirmed.

cMales 55, 118 and 127 were removed from the study because their correct postnatal day 0 could not be
confirmed.

dReported as the mean + S.E.M.;  pnd = postnatal day.
eDecrease in N is due to the feed consumption value for one animal being unrealistic (i.e. negative) and

therefore it was excluded.
fDecrease in N is due to the feed consumption value for one or more animals being statistical outliers and

therefore they were excluded.
gMale 54 was found dead on postnatal day 37 after dosing (misdirected dose).
hDecrease in N is due to one or more feed weights inadvertently not being recorded.
iIncludes those animals that were not scheduled for sacrifice until postnatal day 53.
jDecrease in N is due to interim feed consumption value(s) for one or more animals being missing and

therefore the overall feed consumption value could not be calculated.
kDecrease in N is due to the postnatal day 32 body weight for one male inadvertently not being recorded.
#Levene’s test for homogeneity of variances was significant (p<0.05), therefore robust regression methods

were used to test all treatment effects.
†††p<0.001; Wald Chi-square Test for overall treatment effect in robust regression model.
cccp<0.001; Linear trend test in robust regression model.
ÞÞp<0.01; Individual t-test for pairwise comparisons to control in robust regression model.
ÞÞÞp<0.001; Individual t-test for pairwise comparisons to control in robust regression model.
‡p<0.05; ANOVA Test.
‡‡p<0.01; ANOVA Test.
‡‡‡p<0.001; ANOVA Test.
§p<0.05; Test for Linear Trend.
§§p<0.01; Test for Linear Trend.
§§§p<0.001; Test for Linear Trend.
*p<0.05; Dunnett’s Test.
**p<0.01; Dunnett’s Test.
***p<0.001; Dunnett’s Test.



Table 4-B.  Summary and Statistical Analysis of the Feed Consumption During the Post Wean Period for
the p,p’-Dichlorodiphenyldichloroethylene Treated F1 Males    (page 1 of 9)

p,p’-Dichlorodiphenyldichloroethylene (mg/kg/day, po)
    0   50  100

No. of Males on Study 12a 14b 15

 Feed Consumption (pnd 21 to 22) (g/day)c

     8.0    10.3     9.5
  +  0.5  +  0.6  +  0.7
    N=11d    N=14    N=15

 Feed Consumption (pnd 22 to 23) (g/day)c

    10.0 ‡     7.2 *     7.7 *
  +  0.5 §  +  0.8  +  0.6
    N=12    N=14    N=15

 Feed Consumption (pnd 23 to 24) (g/day)c

    10.7 ‡    10.5     9.5 *
  +  0.5 §  +  0.3  +  0.4
    N=12    N=13e    N=15

 Feed Consumption (pnd 24 to 25) (g/day)c

    11.5    12.0    11.3
  +  0.4  +  0.4  +  0.4
    N=12    N=14    N=15

 Feed Consumption (pnd 25 to 26) (g/day)c

    11.8    11.8    12.1
  +  0.4  +  0.3  +  0.4
    N=12    N=13e    N=15

 Feed Consumption (pnd 26 to 27) (g/day)c

    13.6 ‡    12.6    11.9 *
  +  0.5 §§  +  0.4  +  0.4
    N=12    N=14    N=15

 Feed Consumption (pnd 27 to 28) (g/day)c

    14.7    13.3    13.3
  +  0.9  +  0.5  +  0.5
    N=12    N=14    N=14f

 Feed Consumption (pnd 28 to 29) (g/day)c

    13.1 ‡    14.6    15.4 *
  +  0.8 §  +  0.5  +  0.5
    N=12    N=14    N=15

 Feed Consumption (pnd 29 to 30) (g/day)c

    15.2    14.2    14.6
  +  0.6  +  0.4  +  0.4
    N=12    N=13g    N=15

(continued)



Table 4-B.  Summary and Statistical Analysis of the Feed Consumption During the Post Wean Period for
the p,p’-Dichlorodiphenyldichloroethylene Treated F1 Males    (page 2 of 9)

p,p’-Dichlorodiphenyldichloroethylene (mg/kg/day, po)
    0   50  100

 Feed Consumption (pnd 30 to 31) (g/day)c

    16.1    15.6    16.2
  +  0.7  +  0.7  +  0.5
    N=12    N=13    N=15

 Feed Consumption (pnd 31 to 32) (g/day)c

    17.4    16.0    18.4
  +  0.6  +  1.2  +  0.6
    N=12    N=12d    N=15

 Feed Consumption (pnd 32 to 33) (g/day)c

    17.9 ‡    15.4    18.4
  +  0.5  +  1.2  +  0.4
    N=12    N=12e    N=15

 Feed Consumption (pnd 33 to 34) (g/day)c

    19.4    17.2    19.5
  +  0.8  +  1.4  +  0.7
    N=12    N=13    N=15

 Feed Consumption (pnd 34 to 35) (g/day)c

    20.8    20.0    20.6
  +  0.7  +  0.6  +  0.5
    N=12    N=12e    N=15

 Feed Consumption (pnd 35 to 36) (g/day)c

    21.2    23.4    24.2
  +  0.7 §  +  1.1  +  0.8
    N=12    N=13    N=15

 Feed Consumption (pnd 36 to 37) (g/day)c

    22.2    22.2    22.8
  +  0.5  +  0.7  +  0.6
    N=12    N=13    N=15

 Feed Consumption (pnd 37 to 38) (g/day)c

    21.3    21.3    23.1
  +  0.7  +  0.5  +  0.8
    N=12    N=13    N=15

 Feed Consumption (pnd 38 to 39) (g/day)c

    22.2    23.6    24.7
  +  0.7 §  +  0.9  +  0.7
    N=12    N=13    N=15

(continued)



Table 4-B.  Summary and Statistical Analysis of the Feed Consumption During the Post Wean Period for
the p,p’-Dichlorodiphenyldichloroethylene Treated F1 Males    (page 3 of 9)

p,p’-Dichlorodiphenyldichloroethylene (mg/kg/day, po)
    0   50  100

 Feed Consumption (pnd 39 to 40) (g/day)c

    23.6    24.9    25.6
  +  0.6 §  +  0.7  +  0.7
    N=12    N=13    N=15

 Feed Consumption (pnd 40 to 41) (g/day)c

    24.6    25.4    25.0
  +  1.3  +  0.6  +  0.5
    N=12    N=13    N=15

 Feed Consumption (pnd 41 to 42) (g/day)c

    23.2 ‡    24.4    26.1 *
  +  0.8 §§  +  0.5  +  0.7
    N=11e    N=13    N=15

 Feed Consumption (pnd 42 to 43) (g/day)c

    23.0 ‡    25.5    26.1 *
  +  1.0 §  +  0.7  +  0.8
    N=12    N=13    N=14e

 Feed Consumption (pnd 43 to 44) (g/day)c

    25.3    25.1    24.5
  +  0.9  +  0.5  +  0.5
    N=12    N=13    N=14e

 Feed Consumption (pnd 44 to 45) (g/day)c

    24.3    25.3    26.0
  +  0.6  +  0.7  +  0.7
    N=12    N=12e    N=14d

 Feed Consumption (pnd 45 to 46) (g/day)c

    26.1    25.8    27.4
  +  0.7  +  0.7  +  0.6
    N=11f    N=9d,f    N=14f

 Feed Consumption (pnd 46 to 47) (g/day)c

    25.2    25.1    25.7
  +  0.7  +  0.8  +  0.9
    N=12    N=13    N=15

 Feed Consumption (pnd 47 to 48) (g/day)c

    21.2 ‡‡‡    24.4 **    24.9 ***
  +  0.6 §§§  +  0.8  +  0.6
    N=12    N=13    N=15

(continued)



Table 4-B.  Summary and Statistical Analysis of the Feed Consumption During the Post Wean Period for
the p,p’-Dichlorodiphenyldichloroethylene Treated F1 Males    (page 4 of 9)

p,p’-Dichlorodiphenyldichloroethylene (mg/kg/day, po)
    0   50  100

 Feed Consumption (pnd 48 to 49) (g/day)c

    24.7    26.1    27.0
  +  0.7 §  +  0.7  +  0.6
    N=12    N=13    N=15

 Feed Consumption (pnd 49 to 50) (g/day)c

    25.7    26.2    27.9
  +  0.6  +  1.0  +  0.9
    N=12    N=13    N=15

 Feed Consumption (pnd 50 to 51) (g/day)c

    28.0 ‡‡‡    28.8    33.4 ***
  +  0.9 §§§  +  1.2  +  0.7
    N=12    N=13    N=15

 Feed Consumption (pnd 51 to 52) (g/day)c

    23.8 ‡‡    29.0 **    26.0
  +  0.6  +  1.3  +  0.8
    N=12    N=13    N=14e

 Feed Consumption (pnd 52 to 53) (g/day)c,h

    25.2    27.6    28.7
  +  0.8  +  1.2  +  1.4
    N=5    N=6    N=7

 Feed Consumption (pnd 23 to 52, treatment period) (g/day)c

    20.2 ‡    21.3    21.6 *
  +  0.4 §  +  0.5  +  0.4
    N=10i    N=8i    N=13i

 Feed Consumption (pnd 23 to 53, treatment period) (g/day)c,h

    20.7    21.4    22.3
  +  0.8  +  0.9  +  0.4
    N=4i    N=3i    N=7

 Feed Consumption (pnd 21 to 22) (g/kg/day)c

   137.4 ‡   179.4 *   162.6
  +  6.1  + 13.4  + 10.2
    N=11d    N=14    N=15

 Feed Consumption (pnd 22 to 23) (g/kg/day)c

   158.3   115.0   125.0
  +  7.2  + 16.0  + 11.1
    N=12    N=14    N=15

(continued)



Table 4-B.  Summary and Statistical Analysis of the Feed Consumption During the Post Wean Period for
the p,p’-Dichlorodiphenyldichloroethylene Treated F1 Males    (page 5 of 9)

p,p’-Dichlorodiphenyldichloroethylene (mg/kg/day, po)
    0   50  100

 Feed Consumption (pnd 23 to 24) (g/kg/day)c

   153.0 ‡   151.7   140.0 *
  +  4.3 §§  +  2.3  +  3.6
    N=12    N=13e    N=15

 Feed Consumption (pnd 24 to 25) (g/kg/day)c

   150.4 ‡   161.4 *   154.3
  +  3.4  +  2.4  +  2.9
    N=12    N=14    N=15

 Feed Consumption (pnd 25 to 26) (g/kg/day)c

   143.8   145.8   152.4
  +  4.6  +  5.1  +  5.9
    N=12    N=13e    N=15

 Feed Consumption (pnd 26 to 27) (g/kg/day)c

   153.6 ‡   146.2   137.9 *
  +  5.8 §  +  4.1  +  3.0
    N=12    N=14    N=15

 Feed Consumption (pnd 27 to 28) (g/kg/day)c

   154.2   142.4   142.5
  + 11.8  +  5.5  +  2.8
    N=12    N=14    N=14f

 Feed Consumption (pnd 28 to 29) (g/kg/day)c

   125.8 ‡‡‡   144.5 **   150.8 ***
  +  6.1 §§§  +  2.2  +  2.7
    N=12    N=14    N=15

 Feed Consumption (pnd 29 to 30) (g/kg/day)c

   136.1   129.7   133.3
  +  2.9  +  3.2  +  3.9
    N=12    N=13g    N=15

 Feed Consumption (pnd 30 to 31) (g/kg/day)c

   134.4   132.5   137.0
  +  4.8  +  4.1  +  2.1
    N=12    N=13    N=15

 Feed Consumption (pnd 31 to 32) (g/kg/day)c

   135.7 ‡   127.1   145.0
  +  3.5  +  6.9  +  3.3
    N=12    N=12d    N=15

(continued)



Table 4-B.  Summary and Statistical Analysis of the Feed Consumption During the Post Wean Period for
the p,p’-Dichlorodiphenyldichloroethylene Treated F1 Males    (page 6 of 9)

p,p’-Dichlorodiphenyldichloroethylene (mg/kg/day, po)
    0   50  100

 Feed Consumption (pnd 32 to 33) (g/kg/day)c

   130.2 ‡   115.0   135.6
  +  2.9  +  7.2  +  3.5
    N=12    N=12e    N=15

 Feed Consumption (pnd 33 to 34) (g/kg/day)c

   132.0   121.0   132.7
  +  3.3  +  9.7  +  2.6
    N=12    N=13    N=15

 Feed Consumption (pnd 34 to 35) (g/kg/day)c

   133.0   130.9   132.7
  +  3.4  +  3.2  +  3.4
    N=12    N=12e    N=15

 Feed Consumption (pnd 35 to 36) (g/kg/day)c

   127.8 ‡   145.6 *   145.8 *
  +  4.0 §  +  6.5  +  3.3
    N=12    N=13    N=15

 Feed Consumption (pnd 36 to 37) (g/kg/day)c

   126.6   130.7   130.2
  +  4.2  +  3.7  +  1.8
    N=12    N=13    N=15

 Feed Consumption (pnd 37 to 38) (g/kg/day)c

   114.3 ‡   118.8   124.7 *
  +  2.2 §  +  3.4  +  2.6
    N=12    N=13    N=15

 Feed Consumption (pnd 38 to 39) (g/kg/day)c

   113.9 ‡‡   123.7 *   126.9 **
  +  2.4 §§  +  2.8  +  2.5
    N=12    N=13    N=15

 Feed Consumption (pnd 39 to 40) (g/kg/day)c

   116.3 ‡‡   124.7 *   125.4 **
  +  2.6 §§  +  2.0  +  1.7
    N=12    N=13    N=15

 Feed Consumption (pnd 40 to 41) (g/kg/day)c

   115.4   121.0   118.0
  +  4.4  +  2.3  +  2.6
    N=12    N=13    N=15

(continued)



Table 4-B.  Summary and Statistical Analysis of the Feed Consumption During the Post Wean Period for
the p,p’-Dichlorodiphenyldichloroethylene Treated F1 Males    (page 7 of 9)

p,p’-Dichlorodiphenyldichloroethylene (mg/kg/day, po)
    0   50  100

 Feed Consumption (pnd 41 to 42) (g/kg/day)c

   106.7 ‡   111.9   118.0 *
  +  4.3 §  +  2.7  +  2.4
    N=11e    N=13    N=15

 Feed Consumption (pnd 42 to 43) (g/kg/day)c

    99.5 ‡   111.9 *   111.7 *
  +  3.9 §  +  2.8  +  3.5
    N=12    N=13    N=14e

 Feed Consumption (pnd 43 to 44) (g/kg/day)c

   105.6   105.7   101.3
  +  5.0  +  2.1  +  2.0
    N=12    N=13    N=14e

 Feed Consumption (pnd 44 to 45) (g/kg/day)c

    97.5   102.7   103.7
  +  2.6  +  2.8  +  1.9
    N=12    N=12e    N=14d

 Feed Consumption (pnd 45 to 46) (g/kg/day)c

   100.2    97.2   105.7
  +  2.4  +  2.7  +  3.2
    N=11f    N=9d,f    N=14f

 Feed Consumption (pnd 46 to 47) (g/kg/day)c

    94.7    94.9    96.6
  +  2.3  +  3.5  +  2.7
    N=12    N=13    N=15

 Feed Consumption (pnd 47 to 48) (g/kg/day)c

    77.3 ‡‡    89.2 **    90.5 **
  +  3.1 §§  +  2.9  +  1.8
    N=12    N=13    N=15

 Feed Consumption (pnd 48 to 49) (g/kg/day)c

 #    87.1 ††    92.3    94.8 ÞÞ
  +  1.9 ŸŸŸ  +  2.5  +  1.3
    N=12    N=13    N=15

 Feed Consumption (pnd 49 to 50) (g/kg/day)c

    87.8    89.1    94.7
  +  2.3 §  +  2.5  +  2.1
    N=12    N=13    N=15

(continued)



Table 4-B.  Summary and Statistical Analysis of the Feed Consumption During the Post Wean Period for
the p,p’-Dichlorodiphenyldichloroethylene Treated F1 Males    (page 8 of 9)

p,p’-Dichlorodiphenyldichloroethylene (mg/kg/day, po)
    0   50  100

 Feed Consumption (pnd 50 to 51) (g/kg/day)c

    92.7 ‡‡‡    95.7   110.8 ***
  +  2.6 §§§  +  3.2  +  1.7
    N=12    N=13    N=15

 Feed Consumption (pnd 51 to 52) (g/kg/day)c

    77.1 ‡‡‡    93.7 ***    83.2
  +  2.0  +  3.6  +  2.3
    N=12    N=13    N=14e

 Feed Consumption (pnd 52 to 53) (g/kg/day)c,h

    76.4    84.3    86.7
  +  1.5 §  +  2.3  +  3.6
    N=5    N=6    N=7

 Feed Consumption (pnd 23 to 52, treatment period) (g/kg/day)c

   108.3 ‡‡   111.6   115.4 **
  +  1.1 §§§  +  1.7  +  1.3
    N=10i    N=8i    N=13i

 Feed Consumption (pnd 23 to 53, treatment period) (g/kg/day)c,h

   104.5 ‡‡   107.1   112.9 ***
  +  0.8 §§§  +  1.3  +  1.2
    N=4i    N=3i    N=7

(continued)



Table 4-B.  Summary and Statistical Analysis of the Feed Consumption During the Post Wean Period for
the p,p’-Dichlorodiphenyldichloroethylene Treated F1 Males    (page 9 of 9)

aMales 69, 86 and 135 were removed from the study because their correct postnatal day 0 could not be
confirmed.

bMale 74 was removed from the study because his correct postnatal day 0 could not be confirmed.
cReported as the mean + S.E.M.;  pnd = postnatal day.
dDecrease in N is due to the feed consumption value for one animal being unrealistic (i.e. negative) and

therefore it was excluded.
eDecrease in N is due to the feed consumption value for one animal being a statistical outlier and

therefore it was excluded.
fDecrease in N is due to one or more feed weights inadvertently not being recorded.
gMale 20 was euthanized on postnatal day 29 after dosing due to a leg injury.
hIncludes those animals that were not scheduled for sacrifice until postnatal day 53.
iDecrease in N is due to interim feed consumption value(s) for one or more animals being missing and

therefore the overall feed consumption value could not be calculated.
#Levene’s test for homogeneity of variances was significant (p<0.05), therefore robust regression methods

were used to test all treatment effects.
‡p<0.05; ANOVA Test.
‡‡p<0.01; ANOVA Test.
‡‡‡p<0.001; ANOVA Test.
§p<0.05; Test for Linear Trend.
§§p<0.01; Test for Linear Trend.
§§§p<0.001; Test for Linear Trend.
*p<0.05; Dunnett’s Test.
**p<0.01; Dunnett’s Test.
***p<0.001; Dunnett’s Test.
††p<0.01; Wald Chi-square Test for overall treatment effect in robust regression model.
cccp<0.001; Linear trend test in robust regression model.
ÞÞp<0.01; Individual t-test for pairwise comparisons to control in robust regression model.



Table 4-C.  Summary and Statistical Analysis of the Feed Consumption During the Post Wean Period for
the Vinclozolin Treated F1 Males    (page 1 of 9)

Vinclozolin (mg/kg/day, po)
    0   30  100

No. of Males on Study 12a 13b 12c

 Feed Consumption (pnd 21 to 22) (g/day)d

     8.0     9.4     8.8
  +  0.5  +  0.6  +  0.6
    N=11e    N=13    N=12

 Feed Consumption (pnd 22 to 23) (g/day)d

    10.0     8.4     8.5
  +  0.5  +  0.6  +  0.3
    N=12    N=13    N=11f

 Feed Consumption (pnd 23 to 24) (g/day)d

    10.7    10.1     9.5
  +  0.5  +  0.4  +  0.3
    N=12    N=13    N=12

 Feed Consumption (pnd 24 to 25) (g/day)d

    11.5    11.9    12.1
  +  0.4  +  0.5  +  0.4
    N=12    N=13    N=12

 Feed Consumption (pnd 25 to 26) (g/day)d

    11.8    12.4    12.9
  +  0.4  +  0.4  +  0.3
    N=12    N=13    N=12

 Feed Consumption (pnd 26 to 27) (g/day)d

    13.6    12.6    12.1
  +  0.5 §  +  0.5  +  0.3
    N=12    N=13    N=12

 Feed Consumption (pnd 27 to 28) (g/day)d

 #    14.7 ††    12.5 Þ    13.8
  +  0.9  +  0.3  +  0.4
    N=12    N=12f    N=12

 Feed Consumption (pnd 28 to 29) (g/day)d

    13.1    15.1    15.1
  +  0.8  +  0.7  +  0.4
    N=12    N=13    N=12

 Feed Consumption (pnd 29 to 30) (g/day)d

    15.2    14.7    15.3
  +  0.6  +  0.6  +  0.7
    N=12    N=13    N=12

(continued)



Table 4-C.  Summary and Statistical Analysis of the Feed Consumption During the Post Wean Period for
the Vinclozolin Treated F1 Males    (page 2 of 9)

Vinclozolin (mg/kg/day, po)
    0   30  100

 Feed Consumption (pnd 30 to 31) (g/day)d

    16.1    16.3    17.2
  +  0.7  +  0.7  +  0.9
    N=12    N=13    N=12

 Feed Consumption (pnd 31 to 32) (g/day)d

    17.4    17.9    17.9
  +  0.6  +  0.8  +  0.5
    N=12    N=13    N=12

 Feed Consumption (pnd 32 to 33) (g/day)d

    17.9    17.1    16.7
  +  0.5  +  0.6  +  0.5
    N=12    N=13    N=11f

 Feed Consumption (pnd 33 to 34) (g/day)d

    19.4    18.0    18.0
  +  0.8  +  0.7  +  0.5
    N=12    N=13    N=12

 Feed Consumption (pnd 34 to 35) (g/day)d

 #    20.8    19.5    19.2
  +  0.7  +  0.9  +  0.3
    N=12    N=13    N=12

 Feed Consumption (pnd 35 to 36) (g/day)d

    21.2    23.8    21.9
  +  0.7  +  1.1  +  0.5
    N=12    N=13    N=12

 Feed Consumption (pnd 36 to 37) (g/day)d

    22.2    22.6    22.1
  +  0.5  +  0.8  +  0.4
    N=12    N=13    N=12

 Feed Consumption (pnd 37 to 38) (g/day)d

    21.3    21.3    21.5
  +  0.7  +  0.7  +  0.5
    N=12    N=13    N=11f

 Feed Consumption (pnd 38 to 39) (g/day)d

    22.2    24.0    22.6
  +  0.7  +  1.0  +  0.6
    N=12    N=13    N=12

(continued)



Table 4-C.  Summary and Statistical Analysis of the Feed Consumption During the Post Wean Period for
the Vinclozolin Treated F1 Males    (page 3 of 9)

Vinclozolin (mg/kg/day, po)
    0   30  100

 Feed Consumption (pnd 39 to 40) (g/day)d

 #    23.6    25.1    24.4
  +  0.6  +  1.0  +  0.5
    N=12    N=13    N=12

 Feed Consumption (pnd 40 to 41) (g/day)d

    24.6    24.4    24.1
  +  1.3  +  0.8  +  0.6
    N=12    N=13    N=12

 Feed Consumption (pnd 41 to 42) (g/day)d

    23.2    24.9    24.4
  +  0.8  +  0.9  +  0.6
    N=11f    N=12f    N=12

 Feed Consumption (pnd 42 to 43) (g/day)d

    23.0    24.1    25.0
  +  1.0  +  1.2  +  0.6
    N=12    N=13    N=11f

 Feed Consumption (pnd 43 to 44) (g/day)d

    25.3    25.6    24.8
  +  0.9  +  0.7  +  0.5
    N=12    N=13    N=11f

 Feed Consumption (pnd 44 to 45) (g/day)d

    24.3    24.6    24.4
  +  0.6  +  0.9  +  0.5
    N=12    N=13    N=12

 Feed Consumption (pnd 45 to 46) (g/day)d

    26.1    24.5    21.5
  +  0.7 §  +  2.1  +  1.0
    N=11g    N=11g    N=10g

 Feed Consumption (pnd 46 to 47) (g/day)d

 #    25.2    23.7    23.4
  +  0.7  +  1.3  +  0.7
    N=12    N=13    N=12

 Feed Consumption (pnd 47 to 48) (g/day)d

    21.2 ‡‡‡    25.3 ***    24.4 **
  +  0.6 §  +  0.8  +  0.6
    N=12    N=13    N=12

(continued)
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Vinclozolin (mg/kg/day, po)
    0   30  100

 Feed Consumption (pnd 48 to 49) (g/day)d

    24.7    25.5    24.9
  +  0.7  +  1.1  +  0.6
    N=12    N=13    N=12

 Feed Consumption (pnd 49 to 50) (g/day)d

 #    25.7    28.1    25.8
  +  0.6  +  1.4  +  0.6
    N=12    N=13    N=12

 Feed Consumption (pnd 50 to 51) (g/day)d

    28.0    31.3    28.4
  +  0.9  +  1.5  +  0.9
    N=12    N=13    N=12

 Feed Consumption (pnd 51 to 52) (g/day)d

 #    23.8 ††    27.6 ÞÞ    26.0 ÞÞ
  +  0.6  +  1.2  +  0.5
    N=12    N=13    N=12

 Feed Consumption (pnd 52 to 53) (g/day)d,h

    25.2    27.0    23.2
  +  0.8  +  1.4  +  1.5
    N=5    N=5    N=5

 Feed Consumption (pnd 23 to 52, treatment period) (g/day)d

    20.2    20.8    20.7
  +  0.4  +  0.7  +  0.3
    N=10i    N=9i    N=7i

 Feed Consumption (pnd 23 to 53, treatment period) (g/day)d,h

    20.7    21.5    21.5
  +  0.8  +  0.8  +  0.6
    N=4i    N=3i    N=3i

 Feed Consumption (pnd 21 to 22) (g/kg/day)d

   137.4   159.4   152.6
  +  6.1  +  6.9  +  9.7
    N=11e    N=13    N=12

 Feed Consumption (pnd 22 to 23) (g/kg/day)d

   158.3   135.5   137.9
  +  7.2  + 10.8  +  9.3
    N=12    N=13    N=11f

(continued)



Table 4-C.  Summary and Statistical Analysis of the Feed Consumption During the Post Wean Period for
the Vinclozolin Treated F1 Males    (page 5 of 9)

Vinclozolin (mg/kg/day, po)
    0   30  100

 Feed Consumption (pnd 23 to 24) (g/kg/day)d

   153.0   146.4   141.5
  +  4.3 §  +  3.6  +  3.4
    N=12    N=13    N=12

 Feed Consumption (pnd 24 to 25) (g/kg/day)d

   150.4 ‡   158.2   166.4 *
  +  3.4 §§  +  3.8  +  4.2
    N=12    N=13    N=12

 Feed Consumption (pnd 25 to 26) (g/kg/day)d

   143.8 ‡‡   152.5   163.9 **
  +  4.6 §§§  +  2.7  +  4.2
    N=12    N=13    N=12

 Feed Consumption (pnd 26 to 27) (g/kg/day)d

   153.6   142.7   142.4
  +  5.8  +  3.9  +  4.8
    N=12    N=13    N=12

 Feed Consumption (pnd 27 to 28) (g/kg/day)d

   154.2   133.5   149.9
  + 11.8  +  2.1  +  4.4
    N=12    N=12f    N=12

 Feed Consumption (pnd 28 to 29) (g/kg/day)d

   125.8 ‡‡‡   146.9 **   151.2 ***
  +  6.1 §§  +  3.2  +  3.1
    N=12    N=13    N=12

 Feed Consumption (pnd 29 to 30) (g/kg/day)d

 #   136.1   133.9   143.3
  +  2.9  +  4.1  +  6.6
    N=12    N=13    N=12

 Feed Consumption (pnd 30 to 31) (g/kg/day)d

   134.4 ‡   137.5   151.2 *
  +  4.8 §  +  3.1  +  6.0
    N=12    N=13    N=12

 Feed Consumption (pnd 31 to 32) (g/kg/day)d

   135.7   141.3   147.8
  +  3.5 §  +  4.1  +  3.6
    N=12    N=13    N=12

(continued)
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Vinclozolin (mg/kg/day, po)
    0   30  100

 Feed Consumption (pnd 32 to 33) (g/kg/day)d

   130.2   126.3   128.5
  +  2.9  +  2.6  +  4.8
    N=12    N=13    N=11f

 Feed Consumption (pnd 33 to 34) (g/kg/day)d

   132.0   123.4   129.1
  +  3.3  +  3.2  +  2.8
    N=12    N=13    N=12

 Feed Consumption (pnd 34 to 35) (g/kg/day)d

   133.0   125.8   129.0
  +  3.4  +  3.7  +  1.4
    N=12    N=13    N=12

 Feed Consumption (pnd 35 to 36) (g/kg/day)d

   127.8 ‡‡   143.6 **   137.8
  +  4.0  +  3.4  +  2.4
    N=12    N=13    N=12

 Feed Consumption (pnd 36 to 37) (g/kg/day)d

   126.6   129.1   131.2
  +  4.2  +  2.7  +  2.3
    N=12    N=13    N=12

 Feed Consumption (pnd 37 to 38) (g/kg/day)d

   114.3   115.4   121.7
  +  2.2 §  +  1.9  +  3.1
    N=12    N=13    N=11f

 Feed Consumption (pnd 38 to 39) (g/kg/day)d

   113.9   123.0   121.6
  +  2.4  +  3.2  +  2.8
    N=12    N=13    N=12

 Feed Consumption (pnd 39 to 40) (g/kg/day)d

   116.3 ‡   122.9   125.1 *
  +  2.6 §  +  1.9  +  2.3
    N=12    N=13    N=12

 Feed Consumption (pnd 40 to 41) (g/kg/day)d

   115.4   115.0   117.6
  +  4.4  +  3.0  +  3.0
    N=12    N=13    N=12
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Vinclozolin (mg/kg/day, po)
    0   30  100

 Feed Consumption (pnd 41 to 42) (g/kg/day)d

   106.7   112.4   114.1
  +  4.3  +  1.7  +  2.8
    N=11f    N=12f    N=12

 Feed Consumption (pnd 42 to 43) (g/kg/day)d

    99.5   104.5   111.9
  +  3.9 §  +  4.7  +  2.6
    N=12    N=13    N=11f

 Feed Consumption (pnd 43 to 44) (g/kg/day)d

   105.6   106.2   107.0
  +  5.0  +  2.0  +  3.0
    N=12    N=13    N=11f

 Feed Consumption (pnd 44 to 45) (g/kg/day)d

    97.5    98.4   101.5
  +  2.6  +  2.8  +  2.1
    N=12    N=13    N=12

 Feed Consumption (pnd 45 to 46) (g/kg/day)d

   100.2    91.8    85.5
  +  2.4 §  +  6.7  +  3.2
    N=11g    N=11g    N=10g

 Feed Consumption (pnd 46 to 47) (g/kg/day)d

    94.7    88.6    91.3
  +  2.3  +  4.4  +  1.4
    N=12    N=13    N=12

 Feed Consumption (pnd 47 to 48) (g/kg/day)d

    77.3 ‡‡‡    91.1 **    91.9 **
  +  3.1 §§  +  2.5  +  2.8
    N=12    N=13    N=12

 Feed Consumption (pnd 48 to 49) (g/kg/day)d

    87.1    88.1    90.3
  +  1.9  +  2.3  +  1.7
    N=12    N=13    N=12

 Feed Consumption (pnd 49 to 50) (g/kg/day)d

    87.8    93.8    90.5
  +  2.3  +  3.4  +  1.5
    N=12    N=13    N=12
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Vinclozolin (mg/kg/day, po)
    0   30  100

 Feed Consumption (pnd 50 to 51) (g/kg/day)d

    92.7   101.8    97.1
  +  2.6  +  3.5  +  2.6
    N=12    N=13    N=12

 Feed Consumption (pnd 51 to 52) (g/kg/day)d

    77.1 ‡‡    87.1 **    86.8 *
  +  2.0 §  +  2.1  +  2.7
    N=12    N=13    N=12

 Feed Consumption (pnd 52 to 53) (g/kg/day)d,h

    76.4    77.8    72.4
  +  1.5  +  3.8  +  3.0
    N=5    N=5    N=5

 Feed Consumption (pnd 23 to 52, treatment period) (g/kg/day)d

   108.3   110.4   112.4
  +  1.1  +  2.1  +  1.1
    N=10i    N=9i    N=7i

 Feed Consumption (pnd 23 to 53, treatment period) (g/kg/day)d,h

   104.5 ‡   108.5   109.4 *
  +  0.8 §  +  1.5  +  1.4
    N=4i    N=3i    N=3i

(continued)
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aMales 69, 86 and 135 were removed from the study because their correct postnatal day 0 could not be
confirmed.

bMales 79 and 115 were removed from the study because their correct postnatal day 0 could not be
confirmed.

cMales 24, 114 and 131 were removed from the study because their correct postnatal day 0 could not be
confirmed.

dReported as the mean + S.E.M.;  pnd = postnatal day.
eDecrease in N is due to the feed consumption value for one animal being unrealistic (i.e. negative) and

therefore it was excluded.
fDecrease in N is due to the feed consumption value for one animal being a statistical outlier and therefore

it was excluded.
gDecrease in N is due to one or more feed weights inadvertently not being recorded.
hIncludes those animals that were not scheduled for sacrifice until postnatal day 53.
iDecrease in N is due to interim feed consumption value(s) for one or more animals being missing and

therefore the overall feed consumption value could not be calculated.
#Levene’s test for homogeneity of variances was significant (p<0.05), therefore robust regression methods

were used to test all treatment effects.
‡p<0.05; ANOVA Test.
‡‡p<0.01; ANOVA Test.
‡‡‡p<0.001; ANOVA Test.
§p<0.05; Test for Linear Trend.
§§p<0.01; Test for Linear Trend.
§§§p<0.001; Test for Linear Trend.
*p<0.05; Dunnett’s Test.
**p<0.01; Dunnett’s Test.
***p<0.001; Dunnett’s Test.
††p<0.01; Wald Chi-square Test for overall treatment effect in robust regression model.
Þp<0.05; Individual t-test for pairwise comparisons to control in robust regression model.
ÞÞp<0.01; Individual t-test for pairwise comparisons to control in robust regression model.
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Methoxychlor (mg/kg/day, po)
    0   25   50

No. of Males on Study 12a 15 13b

 Feed Consumption (pnd 21 to 22) (g/day)c

 #     8.0 ††     9.0    12.0 ÞÞ
  +  0.5 ŸŸŸ  +  0.3  +  1.1
    N=11d    N=15    N=13

 Feed Consumption (pnd 22 to 23) (g/day)c

 #    10.0     9.1     7.4
  +  0.5 Ÿ  +  0.3  +  1.1
    N=12    N=15    N=12d

 Feed Consumption (pnd 23 to 24) (g/day)c

    10.7    11.0    10.2
  +  0.5  +  0.5  +  0.8
    N=12    N=15    N=13

 Feed Consumption (pnd 24 to 25) (g/day)c

    11.5    11.8    11.9
  +  0.4  +  0.2  +  0.4
    N=12    N=15    N=12e

 Feed Consumption (pnd 25 to 26) (g/day)c

    11.8    12.3    13.3
  +  0.4 §  +  0.5  +  0.5
    N=12    N=14e    N=13

 Feed Consumption (pnd 26 to 27) (g/day)c

    13.6    13.7    13.2
  +  0.5  +  0.3  +  0.5
    N=12    N=15    N=13

 Feed Consumption (pnd 27 to 28) (g/day)c

 #    14.7    13.6    14.1
  +  0.9  +  0.4  +  0.4
    N=12    N=14e    N=13

 Feed Consumption (pnd 28 to 29) (g/day)c

    13.1    14.5    14.6
  +  0.8  +  0.3  +  0.5
    N=12    N=15    N=13

 Feed Consumption (pnd 29 to 30) (g/day)c

    15.2    15.4    15.4
  +  0.6  +  0.4  +  0.5
    N=12    N=14e    N=13

(continued)
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Methoxychlor (mg/kg/day, po)
    0   25   50

 Feed Consumption (pnd 30 to 31) (g/day)c

    16.1    15.6    15.8
  +  0.7  +  0.6  +  0.5
    N=12    N=15    N=13

 Feed Consumption (pnd 31 to 32) (g/day)c

    17.4    16.5    17.4
  +  0.6  +  0.8  +  0.7
    N=12    N=14e    N=13

 Feed Consumption (pnd 32 to 33) (g/day)c

    17.9    17.7    18.8
  +  0.5  +  1.0  +  0.8
    N=12    N=15    N=13

 Feed Consumption (pnd 33 to 34) (g/day)c

    19.4    18.4    19.5
  +  0.8  +  1.3  +  0.9
    N=12    N=14f    N=13

 Feed Consumption (pnd 34 to 35) (g/day)c

 #    20.8    19.9    23.5
  +  0.7  +  1.1  +  2.3
    N=12    N=15    N=13

 Feed Consumption (pnd 35 to 36) (g/day)c

 #    21.2    22.0    20.4
  +  0.7  +  0.7  +  1.9
    N=12    N=15    N=13

 Feed Consumption (pnd 36 to 37) (g/day)c

    22.2    21.5    22.1
  +  0.5  +  0.6  +  0.7
    N=12    N=15    N=13

 Feed Consumption (pnd 37 to 38) (g/day)c

    21.3    21.4    22.0
  +  0.7  +  0.7  +  0.9
    N=12    N=15    N=13

 Feed Consumption (pnd 38 to 39) (g/day)c

    22.2    21.8    21.7
  +  0.7  +  0.9  +  0.8
    N=12    N=15    N=13

(continued)
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Methoxychlor (mg/kg/day, po)
    0   25   50

 Feed Consumption (pnd 39 to 40) (g/day)c

    23.6    22.9    24.1
  +  0.6  +  0.7  +  1.0
    N=12    N=15    N=13

 Feed Consumption (pnd 40 to 41) (g/day)c

    24.6    22.9    23.1
  +  1.3  +  0.5  +  1.0
    N=12    N=14d    N=13

 Feed Consumption (pnd 41 to 42) (g/day)c

    23.2    24.6    24.2
  +  0.8  +  0.8  +  0.7
    N=11e    N=15    N=12e

 Feed Consumption (pnd 42 to 43) (g/day)c

    23.0    21.7    23.3
  +  1.0  +  0.6  +  0.9
    N=12    N=15    N=13

 Feed Consumption (pnd 43 to 44) (g/day)c

    25.3 ‡    23.1    22.0 *
  +  0.9 §§  +  0.7  +  0.6
    N=12    N=15    N=13

 Feed Consumption (pnd 44 to 45) (g/day)c

    24.3    23.1    23.4
  +  0.6  +  0.6  +  0.7
    N=12    N=15    N=12e

 Feed Consumption (pnd 45 to 46) (g/day)c

    26.1 ‡    23.1 *    24.1
  +  0.7  +  1.0  +  0.7
    N=11g    N=15    N=11g

 Feed Consumption (pnd 46 to 47) (g/day)c

    25.2    24.5    24.8
  +  0.7  +  0.8  +  0.7
    N=12    N=15    N=13

 Feed Consumption (pnd 47 to 48) (g/day)c

    21.2 ‡    23.3    24.0 *
  +  0.6 §§  +  0.7  +  0.8
    N=12    N=15    N=13

(continued)
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Methoxychlor (mg/kg/day, po)
    0   25   50

 Feed Consumption (pnd 48 to 49) (g/day)c

    24.7    24.1    23.5
  +  0.7  +  0.9  +  0.9
    N=12    N=15    N=13

 Feed Consumption (pnd 49 to 50) (g/day)c

 #    25.7    24.5    25.2
  +  0.6  +  0.5  +  0.9
    N=12    N=15    N=13

 Feed Consumption (pnd 50 to 51) (g/day)c

    28.0    26.7    25.7
  +  0.9  +  0.9  +  0.8
    N=12    N=15    N=13

 Feed Consumption (pnd 51 to 52) (g/day)c

    23.8    22.4    21.6
  +  0.6 §  +  0.8  +  0.5
    N=12    N=15    N=13

 Feed Consumption (pnd 52 to 53) (g/day)c,h

    25.2    25.0    26.8
  +  0.8  +  1.3  +  1.3
    N=5    N=7    N=6

 Feed Consumption (pnd 23 to 52, treatment period) (g/day)c

    20.2    19.7    20.8
  +  0.4  +  0.5  +  0.3
    N=10i    N=13i    N=9i

 Feed Consumption (pnd 23 to 53, treatment period) (g/day)c,h

    20.7    19.8    21.2
  +  0.8  +  0.4  +  0.5
    N=4i    N=5i    N=5i

 Feed Consumption (pnd 21 to 22) (g/kg/day)c

   137.4 ‡‡   156.8   210.4 **
  +  6.1 §§  +  8.4  + 22.6
    N=11d    N=15    N=13

 Feed Consumption (pnd 22 to 23) (g/kg/day)c

 #   158.3 †   143.5   118.0 Þ
  +  7.2 Ÿ  +  3.1  + 18.2
    N=12    N=15    N=12d

(continued)
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Methoxychlor (mg/kg/day, po)
    0   25   50

 Feed Consumption (pnd 23 to 24) (g/kg/day)c

   153.0   156.9   146.5
  +  4.3  +  5.0  +  8.7
    N=12    N=15    N=13

 Feed Consumption (pnd 24 to 25) (g/kg/day)c

   150.4   156.9   159.6
  +  3.4  +  7.3  +  3.5
    N=12    N=15    N=12e

 Feed Consumption (pnd 25 to 26) (g/kg/day)c

   143.8 ‡   147.6   160.9 *
  +  4.6 §§  +  4.1  +  3.6
    N=12    N=14e    N=13

 Feed Consumption (pnd 26 to 27) (g/kg/day)c

   153.6   151.9   148.4
  +  5.8  +  3.0  +  5.0
    N=12    N=15    N=13

 Feed Consumption (pnd 27 to 28) (g/kg/day)c

   154.2   140.2   145.5
  + 11.8  +  2.3  +  2.2
    N=12    N=14e    N=13

 Feed Consumption (pnd 28 to 29) (g/kg/day)c

   125.8 ‡   138.2 *   139.5 *
  +  6.1 §  +  2.9  +  1.7
    N=12    N=15    N=13

 Feed Consumption (pnd 29 to 30) (g/kg/day)c

   136.1   136.4   137.7
  +  2.9  +  2.2  +  2.1
    N=12    N=14e    N=13

 Feed Consumption (pnd 30 to 31) (g/kg/day)c

   134.4   129.3   132.4
  +  4.8  +  3.9  +  2.5
    N=12    N=15    N=13

 Feed Consumption (pnd 31 to 32) (g/kg/day)c

   135.7   128.5   135.5
  +  3.5  +  5.2  +  2.8
    N=12    N=14e    N=13

(continued)
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Methoxychlor (mg/kg/day, po)
    0   25   50

 Feed Consumption (pnd 32 to 33) (g/kg/day)c

   130.2   129.4   136.4
  +  2.9  +  6.4  +  3.8
    N=12    N=15    N=13

 Feed Consumption (pnd 33 to 34) (g/kg/day)c

 #   132.0   127.9   132.6
  +  3.3  +  9.4  +  3.6
    N=12    N=14f    N=13

 Feed Consumption (pnd 34 to 35) (g/kg/day)c

 #   133.0   129.6   149.4
  +  3.4  +  4.5  + 12.4
    N=12    N=15    N=13

 Feed Consumption (pnd 35 to 36) (g/kg/day)c

 #   127.8   135.2   124.5
  +  4.0  +  3.2  + 11.5
    N=12    N=15    N=13

 Feed Consumption (pnd 36 to 37) (g/kg/day)c

   126.6   124.6   126.2
  +  4.2  +  4.3  +  3.8
    N=12    N=15    N=13

 Feed Consumption (pnd 37 to 38) (g/kg/day)c

   114.3   116.9   118.8
  +  2.2  +  2.3  +  3.9
    N=12    N=15    N=13

 Feed Consumption (pnd 38 to 39) (g/kg/day)c

   113.9   113.9   112.2
  +  2.4  +  4.3  +  2.6
    N=12    N=15    N=13

 Feed Consumption (pnd 39 to 40) (g/kg/day)c

   116.3   114.8   119.2
  +  2.6  +  2.6  +  3.5
    N=12    N=15    N=13

 Feed Consumption (pnd 40 to 41) (g/kg/day)c

   115.4   110.5   109.8
  +  4.4  +  2.1  +  2.9
    N=12    N=13d,j    N=13

(continued)
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Methoxychlor (mg/kg/day, po)
    0   25   50

 Feed Consumption (pnd 41 to 42) (g/kg/day)c

   106.7   112.4   111.3
  +  4.3  +  3.0  +  3.1
    N=11e    N=14    N=12e

 Feed Consumption (pnd 42 to 43) (g/kg/day)c

    99.5    96.1   103.1
  +  3.9  +  1.8  +  3.1
    N=12    N=15    N=13

 Feed Consumption (pnd 43 to 44) (g/kg/day)c

   105.6    98.7    94.5
  +  5.0 §  +  1.9  +  2.2
    N=12    N=15    N=13

 Feed Consumption (pnd 44 to 45) (g/kg/day)c

    97.5    95.4    96.8
  +  2.6  +  1.8  +  2.7
    N=12    N=15    N=12e

 Feed Consumption (pnd 45 to 46) (g/kg/day)c

   100.2    92.5    92.8
  +  2.4  +  4.8  +  2.4
    N=11g    N=15    N=11g

 Feed Consumption (pnd 46 to 47) (g/kg/day)c

    94.7    95.1    96.3
  +  2.3  +  3.4  +  2.5
    N=12    N=15    N=13

 Feed Consumption (pnd 47 to 48) (g/kg/day)c

    77.3 ‡‡    87.1 *    89.9 **
  +  3.1 §§§  +  1.8  +  2.3
    N=12    N=15    N=13

 Feed Consumption (pnd 48 to 49) (g/kg/day)c

    87.1    87.3    85.1
  +  1.9  +  2.2  +  1.7
    N=12    N=15    N=13

 Feed Consumption (pnd 49 to 50) (g/kg/day)c

    87.8    86.2    88.6
  +  2.3  +  1.4  +  2.4
    N=12    N=15    N=13

(continued)
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Methoxychlor (mg/kg/day, po)
    0   25   50

 Feed Consumption (pnd 50 to 51) (g/kg/day)c

    92.7    91.9    89.1
  +  2.6  +  3.0  +  1.8
    N=12    N=15    N=13

 Feed Consumption (pnd 51 to 52) (g/kg/day)c

    77.1    75.5    73.9
  +  2.0  +  2.9  +  2.0
    N=12    N=15    N=13

 Feed Consumption (pnd 52 to 53) (g/kg/day)c,h

    76.4    79.8    83.4
  +  1.5  +  3.3  +  4.5
    N=5    N=7    N=6

 Feed Consumption (pnd 23 to 52, treatment period) (g/kg/day)c

   108.3   109.1   109.7
  +  1.1  +  2.0  +  1.2
    N=10i    N=12i    N=9i

 Feed Consumption (pnd 23 to 53, treatment period) (g/kg/day)c,h

   104.5   103.1   107.1
  +  0.8  +  1.9  +  1.8
    N=4i    N=5i    N=5i

(continued)
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aMales 69, 86 and 135 were removed from the study because their correct postnatal day 0 could not be
confirmed.

bMales 17 and 30 were removed from the study because their correct postnatal day 0 could not be
confirmed.

cReported as the mean + S.E.M.;  pnd = postnatal day.
dDecrease in N is due to the feed consumption value for one animal being unrealistic (i.e. negative) and

therefore it was excluded.
eDecrease in N is due to the feed consumption value for one animal being a statistical outlier and

therefore it was excluded.
fDecrease in N is due to one animal pulling the feed out of the feed hopper and into the cage and

therefore an accurate feed weight could not be obtained.
gDecrease in N is due to one or more feed weights inadvertently not being recorded.
hIncludes those animals that were not scheduled for sacrifice until postnatal day 53.
iDecrease in N is due to interim feed consumption value(s) for one or more animals being missing and

therefore the overall feed consumption value could not be calculated.
jDecrease in N is due to one body weight on postnatal day 41 inadvertently not being recorded.
#Levene’s test for homogeneity of variances was significant (p<0.05), therefore robust regression methods

were used to test all treatment effects.
†p<0.05; Wald Chi-square Test for overall treatment effect in robust regression model.
††p<0.01; Wald Chi-square Test for overall treatment effect in robust regression model.
cp<0.05; Linear trend test in robust regression model.
ccp<0.01; Linear trend test in robust regression model.
Þp<0.05; Individual t-test for pairwise comparisons to control in robust regression model.
ÞÞp<0.01; Individual t-test for pairwise comparisons to control in robust regression model.
‡p<0.05; ANOVA Test.
‡‡p<0.01; ANOVA Test.
§p<0.05; Test for Linear Trend.
§§p<0.01; Test for Linear Trend.
§§§p<0.001; Test for Linear Trend.
*p<0.05; Dunnett’s Test.
**p<0.01; Dunnett’s Test.
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Propylthiouracil (mg/kg/day, po)
    0    2   25

No. of Males on Study 15 15 15

 Feed Consumption (pnd 21 to 22) (g/day)a

     5.7     6.4     7.1
  +  0.4  +  0.5  +  0.4
    N=15    N=15    N=15

 Feed Consumption (pnd 22 to 23) (g/day)a

    10.1     9.8    10.0
  +  0.3  +  0.3  +  0.3
    N=15    N=15    N=15

 Feed Consumption (pnd 23 to 24) (g/day)a

    10.3    10.7    10.3
  +  0.2  +  0.2  +  0.2
    N=13b    N=15    N=15

 Feed Consumption (pnd 24 to 25) (g/day)a

    12.1    12.4    11.5
  +  0.4  +  0.4  +  0.3
    N=14b    N=15    N=15

 Feed Consumption (pnd 25 to 26) (g/day)a

    11.8 ‡    13.0 *    12.1
  +  0.3  +  0.4  +  0.3
    N=15    N=15    N=15

 Feed Consumption (pnd 26 to 27) (g/day)a

    12.8    12.9    13.3
  +  0.3  +  0.4  +  0.3
    N=15    N=15    N=15

 Feed Consumption (pnd 27 to 28) (g/day)a

 #    15.0    15.6    15.1
  +  0.8  +  0.4  +  0.4
    N=15    N=15    N=15

 Feed Consumption (pnd 28 to 29) (g/day)a

    14.1    14.4    13.7
  +  0.3  +  0.5  +  0.4
    N=15    N=15    N=15

 Feed Consumption (pnd 29 to 30) (g/day)a

    14.4    14.9    13.5
  +  0.5  +  0.5  +  0.5
    N=15    N=15    N=15

(continued)
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Propylthiouracil (mg/kg/day, po)
    0    2   25

 Feed Consumption (pnd 30 to 31) (g/day)a

    15.6 ‡‡    16.3    14.3
  +  0.5 §§  +  0.3  +  0.5
    N=14c    N=15    N=14b

 Feed Consumption (pnd 31 to 32) (g/day)a

    17.5 ‡‡‡    18.0    14.6 ***
  +  0.6 §§§  +  0.3  +  0.5
    N=14    N=15    N=14b

 Feed Consumption (pnd 32 to 33) (g/day)a

    18.5 ‡‡‡    18.2    14.6 ***
  +  0.8 §§§  +  0.4  +  0.6
    N=14    N=15    N=15

 Feed Consumption (pnd 33 to 34) (g/day)a

    18.5 ‡‡‡    18.9    13.9 ***
  +  0.4 §§§  +  0.5  +  0.8
    N=14    N=15    N=15

 Feed Consumption (pnd 34 to 35) (g/day)a

    19.6 ‡‡‡    20.6    15.0 ***
  +  1.1 §§§  +  0.4  +  0.9
    N=14    N=14b    N=15

 Feed Consumption (pnd 35 to 36) (g/day)a

    20.4 ‡‡‡    21.3    13.9 ***
  +  0.8 §§§  +  0.7  +  0.5
    N=14    N=15    N=15

 Feed Consumption (pnd 36 to 37) (g/day)a

    21.9 ‡‡‡    22.4    13.6 ***
  +  0.4 §§§  +  0.6  +  0.5
    N=14    N=15    N=15

 Feed Consumption (pnd 37 to 38) (g/day)a

    22.3 ‡‡‡    22.4    15.4 ***
  +  0.6 §§§  +  0.6  +  1.0
    N=14    N=15    N=15

 Feed Consumption (pnd 38 to 39) (g/day)a

 #    22.8 †††    22.6    12.7 ÞÞÞ
  +  0.6 ŸŸŸ  +  0.4  +  1.0
    N=14    N=15    N=15

(continued)
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Propylthiouracil (mg/kg/day, po)
    0    2   25

 Feed Consumption (pnd 39 to 40) (g/day)a

    22.9 ‡‡‡    23.4    13.1 ***
  +  0.5 §§§  +  0.5  +  0.5
    N=14    N=15    N=15

 Feed Consumption (pnd 40 to 41) (g/day)a

    22.8 ‡‡‡    22.6    11.5 ***
  +  0.5 §§§  +  0.5  +  0.4
    N=14    N=15    N=15

 Feed Consumption (pnd 41 to 42) (g/day)a

    24.3 ‡‡‡    23.4    12.8 ***
  +  0.7 §§§  +  0.7  +  0.5
    N=14    N=15    N=15

 Feed Consumption (pnd 42 to 43) (g/day)a

    23.3 ‡‡‡    24.0    12.3 ***
  +  0.8 §§§  +  0.7  +  0.4
    N=14    N=15    N=15

 Feed Consumption (pnd 43 to 44) (g/day)a

    23.1 ‡‡‡    22.7    11.1 ***
  +  0.8 §§§  +  0.7  +  0.3
    N=14    N=15    N=15

 Feed Consumption (pnd 44 to 45) (g/day)a

    23.6 ‡‡‡    22.0    11.4 ***
  +  0.5 §§§  +  0.7  +  0.5
    N=14    N=15    N=14b

 Feed Consumption (pnd 45 to 46) (g/day)a

    25.0 ‡‡‡    22.7 *    11.2 ***
  +  0.8 §§§  +  0.6  +  0.2
    N=14    N=15    N=14d

 Feed Consumption (pnd 46 to 47) (g/day)a

    24.9 ‡‡‡    22.0 ***    11.3 ***
  +  0.5 §§§  +  0.6  +  0.3
    N=13b    N=15    N=15

 Feed Consumption (pnd 47 to 48) (g/day)a

    24.6 ‡‡‡    21.4 ***    11.0 ***
  +  0.5 §§§  +  0.7  +  0.4
    N=13b    N=15    N=15

(continued)
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Propylthiouracil (mg/kg/day, po)
    0    2   25

 Feed Consumption (pnd 48 to 49) (g/day)a

    25.2 ‡‡‡    21.4 **    11.0 ***
  +  0.9 §§§  +  1.0  +  0.4
    N=14    N=15    N=15

 Feed Consumption (pnd 49 to 50) (g/day)a

    25.8 ‡‡‡    21.3 ***    10.9 ***
  +  0.9 §§§  +  0.7  +  0.3
    N=14    N=15    N=14e

 Feed Consumption (pnd 50 to 51) (g/day)a

    26.6 ‡‡‡    21.9 ***    10.8 ***
  +  0.8 §§§  +  0.8  +  0.4
    N=14    N=15    N=14

 Feed Consumption (pnd 51 to 52) (g/day)a

    25.6 ‡‡‡    19.3 ***     9.6 ***
  +  0.7 §§§  +  0.8  +  0.2
    N=14    N=15    N=14

 Feed Consumption (pnd 52 to 53) (g/day)a,f

    25.9 ‡‡‡    18.4 ***     9.7 ***
  +  1.0 §§§  +  0.8  +  0.4
    N=5    N=5    N=4

 Feed Consumption (pnd 23 to 52, treatment period) (g/day)a

    20.5 ‡‡‡    19.4    12.6 ***
  +  0.4 §§§  +  0.4  +  0.3
    N=12g    N=14g    N=12g

 Feed Consumption (pnd 23 to 53, treatment period) (g/day)a,f

    20.7 ‡‡‡    19.6    13.4 ***
  +  0.4 §§§  +  0.4  +  0.1
    N=5    N=5    N=3g

 Feed Consumption (pnd 21 to 22) (g/kg/day)a

    98.2   110.5   120.6
  +  7.0  +  8.8  +  6.0
    N=15    N=15    N=15

 Feed Consumption (pnd 22 to 23) (g/kg/day)a

   158.7   153.7   157.1
  +  3.9  +  3.9  +  3.0
    N=15    N=15    N=15

(continued)
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Propylthiouracil (mg/kg/day, po)
    0    2   25

 Feed Consumption (pnd 23 to 24) (g/kg/day)a

   144.5   152.6   149.1
  +  2.4  +  2.5  +  3.1
    N=13b    N=15    N=15

 Feed Consumption (pnd 24 to 25) (g/kg/day)a

   154.9   159.1   151.0
  +  4.8  +  3.4  +  3.0
    N=14b    N=15    N=15

 Feed Consumption (pnd 25 to 26) (g/kg/day)a

   141.4   152.9   145.2
  +  3.2  +  3.8  +  2.8
    N=15    N=15    N=15

 Feed Consumption (pnd 26 to 27) (g/kg/day)a

   142.6   141.0   147.8
  +  2.4  +  4.6  +  2.7
    N=15    N=15    N=15

 Feed Consumption (pnd 27 to 28) (g/kg/day)a

   153.1   156.3   155.0
  +  5.8  +  3.1  +  2.7
    N=15    N=15    N=15

 Feed Consumption (pnd 28 to 29) (g/kg/day)a

   134.9   134.3   131.6
  +  3.5  +  5.6  +  4.6
    N=15    N=15    N=15

 Feed Consumption (pnd 29 to 30) (g/kg/day)a

   127.3   128.8   120.3
  +  2.4 §  +  2.3  +  3.4
    N=15    N=15    N=15

 Feed Consumption (pnd 30 to 31) (g/kg/day)a

   128.9 ‡‡   132.2   120.6 *
  +  2.4 §§  +  2.1  +  2.7
    N=14c    N=15    N=14b

 Feed Consumption (pnd 31 to 32) (g/kg/day)a

   134.2 ‡‡‡   135.7   114.5 ***
  +  2.3 §§§  +  2.4  +  2.5
    N=14    N=15    N=14b

(continued)
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Propylthiouracil (mg/kg/day, po)
    0    2   25

 Feed Consumption (pnd 32 to 33) (g/kg/day)a

   132.2 ‡‡   128.1   111.3 **
  +  3.9 §§§  +  2.2  +  5.1
    N=14    N=15    N=15

 Feed Consumption (pnd 33 to 34) (g/kg/day)a

   124.3 ‡‡‡   124.8   101.6 ***
  +  2.6 §§§  +  2.6  +  4.5
    N=14    N=15    N=15

 Feed Consumption (pnd 34 to 35) (g/kg/day)a

   123.7   128.3   107.5
  +  5.6 §  +  2.3  +  8.7
    N=14    N=14b    N=15

 Feed Consumption (pnd 35 to 36) (g/kg/day)a

   121.9 ‡‡‡   124.6    94.4 ***
  +  2.8 §§§  +  3.6  +  1.4
    N=14    N=15    N=15

 Feed Consumption (pnd 36 to 37) (g/kg/day)a

   123.5 ‡‡‡   123.9    89.8 ***
  +  1.7 §§§  +  2.4  +  1.7
    N=14    N=15    N=15

 Feed Consumption (pnd 37 to 38) (g/kg/day)a

 #   118.7 ††   117.3    98.6 ÞÞÞ
  +  1.7 ŸŸŸ  +  2.2  +  5.3
    N=14    N=15    N=15

 Feed Consumption (pnd 38 to 39) (g/kg/day)a

 #   115.9 †††   112.6    80.4 ÞÞÞ
  +  3.0 ŸŸŸ  +  1.6  +  6.4
    N=14    N=15    N=15

 Feed Consumption (pnd 39 to 40) (g/kg/day)a

   111.3 ‡‡‡   111.2    81.0 ***
  +  1.9 §§§  +  1.7  +  1.6
    N=14    N=15    N=15

 Feed Consumption (pnd 40 to 41) (g/kg/day)a

   106.5 ‡‡‡   103.1    70.5 ***
  +  2.0 §§§  +  1.4  +  1.7
    N=14    N=15    N=15

(continued)
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Propylthiouracil (mg/kg/day, po)
    0    2   25

 Feed Consumption (pnd 41 to 42) (g/kg/day)a

   108.8 ‡‡‡   103.2    78.0 ***
  +  2.5 §§§  +  2.2  +  1.5
    N=14    N=15    N=15

 Feed Consumption (pnd 42 to 43) (g/kg/day)a

   100.4 ‡‡‡   102.3    74.2 ***
  +  3.0 §§§  +  2.2  +  1.7
    N=14    N=15    N=15

 Feed Consumption (pnd 43 to 44) (g/kg/day)a

    95.9 ‡‡‡    93.6    67.1 ***
  +  2.4 §§§  +  2.2  +  1.5
    N=14    N=15    N=15

 Feed Consumption (pnd 44 to 45) (g/kg/day)a

    94.7 ‡‡‡    87.5 **    68.0 ***
  +  1.2 §§§  +  1.7  +  1.7
    N=14    N=15    N=14b

 Feed Consumption (pnd 45 to 46) (g/kg/day)a

    96.2 ‡‡‡    87.7 **    67.1 ***
  +  1.8 §§§  +  1.4  +  1.8
    N=14    N=15    N=14d

 Feed Consumption (pnd 46 to 47) (g/kg/day)a

    91.6 ‡‡‡    82.8 **    66.9 ***
  +  2.0 §§§  +  1.8  +  1.4
    N=13b    N=15    N=15

 Feed Consumption (pnd 47 to 48) (g/kg/day)a

    87.3 ‡‡‡    78.5 **    65.1 ***
  +  1.2 §§§  +  2.0  +  2.5
    N=13b    N=15    N=15

 Feed Consumption (pnd 48 to 49) (g/kg/day)a

    87.6 ‡‡‡    76.7 **    64.5 ***
  +  2.2 §§§  +  2.4  +  1.7
    N=14    N=15    N=15

 Feed Consumption (pnd 49 to 50) (g/kg/day)a

    86.7 ‡‡‡    74.9 ***    64.3 ***
  +  1.9 §§§  +  1.7  +  1.4
    N=14    N=15    N=14e

(continued)
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Propylthiouracil (mg/kg/day, po)
    0    2   25

 Feed Consumption (pnd 50 to 51) (g/kg/day)a

    86.7 ‡‡‡    75.5 ***    63.3 ***
  +  1.5 §§§  +  1.5  +  1.8
    N=14    N=15    N=14

 Feed Consumption (pnd 51 to 52) (g/kg/day)a

    81.0 ‡‡‡    65.0 ***    56.0 ***
  +  1.3 §§§  +  1.5  +  1.7
    N=14    N=15    N=14

 Feed Consumption (pnd 52 to 53) (g/kg/day)a,f

    78.1 ‡‡‡    61.0 ***    52.4 ***
  +  1.5 §§  +  2.2  +  1.8
    N=5    N=5    N=4

 Feed Consumption (pnd 23 to 52, treatment period) (g/kg/day)a

   107.3 ‡‡‡   103.6 *    89.6 ***
  +  0.9 §§§  +  0.9  +  1.0
    N=12g    N=14g    N=12g

 Feed Consumption (pnd 23 to 53, treatment period) (g/kg/day)a,f

   103.7 ‡‡‡    99.8    89.1 ***
  +  1.1 §§§  +  1.4  +  1.5
    N=5    N=5    N=3g

(continued)
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aReported as the mean + S.E.M.;  pnd = postnatal day.
bDecrease in N is due to the feed consumption value for one or more animals being a statistical outlier

and therefore it was excluded.
cMale 217 was found dead on postnatal day 31 prior to dosing (misdirected dose).
dDecrease in N is due to the feed consumption value for one animal being unrealistic (i.e. negative) and

therefore it was excluded.
eMale 268 was found dead on postnatal day 50 prior to dosing.
fIncludes those animals that were not scheduled for sacrifice until postnatal day 53.
gDecrease in N is due to interim feed consumption value(s) for one or more animals being missing and

therefore the overall feed consumption value could not be calculated.
#Levene’s test for homogeneity of variances was significant (p<0.05), therefore robust regression methods

were used to test all treatment effects.
‡p<0.05; ANOVA Test.
‡‡p<0.01; ANOVA Test.
‡‡‡p<0.001; ANOVA Test.
§p<0.05; Test for Linear Trend.
§§p<0.01; Test for Linear Trend.
§§§p<0.001; Test for Linear Trend.
*p<0.05; Dunnett’s Test.
**p<0.01; Dunnett’s Test.
***p<0.001; Dunnett’s Test.
††p<0.01; Wald Chi-square Test for overall treatment effect in robust regression model.
†††p<0.001; Wald Chi-square Test for overall treatment effect in robust regression model.
cccp<0.001; Linear trend test in robust regression model.
ÞÞÞp<0.001; Individual t-test for pairwise comparisons to control in robust regression model.
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Ketoconazole (mg/kg/day, po)
    0   50  100

No. of Males on Study 15 15 15

 Feed Consumption (pnd 21 to 22) (g/day)a

     5.7 ‡‡‡     9.3 ***     8.0 *
  +  0.4 §  +  0.8  +  0.5
    N=15    N=14b    N=15

 Feed Consumption (pnd 22 to 23) (g/day)a

    10.1     9.3    10.4
  +  0.3  +  0.9  +  0.5
    N=15    N=14c    N=15

 Feed Consumption (pnd 23 to 24) (g/day)a

    10.3 ‡    11.2 *    10.9
  +  0.2  +  0.3  +  0.3
    N=13b    N=15    N=15

 Feed Consumption (pnd 24 to 25) (g/day)a

    12.1    12.1    11.4
  +  0.4  +  0.3  +  0.3
    N=14b    N=15    N=14b

 Feed Consumption (pnd 25 to 26) (g/day)a

    11.8    11.9    11.9
  +  0.3  +  0.2  +  0.3
    N=15    N=15    N=15

 Feed Consumption (pnd 26 to 27) (g/day)a

    12.8    13.8    12.6
  +  0.3  +  0.5  +  0.6
    N=15    N=15    N=15

 Feed Consumption (pnd 27 to 28) (g/day)a

    15.0    15.6    15.7
  +  0.8  +  0.6  +  0.5
    N=15    N=15    N=15

 Feed Consumption (pnd 28 to 29) (g/day)a

    14.1    14.8    14.3
  +  0.3  +  0.6  +  0.4
    N=15    N=15    N=14b

 Feed Consumption (pnd 29 to 30) (g/day)a

    14.4    15.0    14.0
  +  0.5  +  0.5  +  0.9
    N=15    N=15    N=15
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Table 4-F.  Summary and Statistical Analysis of the Feed Consumption During the Post Wean Period for
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Ketoconazole (mg/kg/day, po)
    0   50  100

 Feed Consumption (pnd 30 to 31) (g/day)a

    15.6    16.1    15.9
  +  0.5  +  0.5  +  0.6
    N=14d    N=15    N=14b

 Feed Consumption (pnd 31 to 32) (g/day)a

    17.5    17.3    16.4
  +  0.6  +  0.4  +  0.5
    N=14    N=15    N=15

 Feed Consumption (pnd 32 to 33) (g/day)a

    18.5    18.9    17.8
  +  0.8  +  0.5  +  0.7
    N=14    N=15    N=15

 Feed Consumption (pnd 33 to 34) (g/day)a

    18.5    19.3    18.2
  +  0.4  +  0.4  +  0.6
    N=14    N=15    N=15

 Feed Consumption (pnd 34 to 35) (g/day)a

    19.6    20.0    20.6
  +  1.1  +  1.0  +  0.6
    N=14    N=15    N=14c

 Feed Consumption (pnd 35 to 36) (g/day)a

    20.4    21.2    20.3
  +  0.8  +  0.5  +  0.6
    N=14    N=15    N=14b

 Feed Consumption (pnd 36 to 37) (g/day)a

    21.9 ‡    24.0 *    21.9
  +  0.4  +  0.7  +  0.7
    N=14    N=15    N=14e

 Feed Consumption (pnd 37 to 38) (g/day)a

 #    22.3    23.5    22.4
  +  0.6  +  1.0  +  0.5
    N=14    N=15    N=14

 Feed Consumption (pnd 38 to 39) (g/day)a

    22.8    22.5    23.1
  +  0.6  +  0.9  +  0.8
    N=14    N=15    N=14

(continued)
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the Ketoconazole Treated F1 Males    (page 3 of 9)

Ketoconazole (mg/kg/day, po)
    0   50  100

 Feed Consumption (pnd 39 to 40) (g/day)a

    22.9    23.7    22.2
  +  0.5  +  0.7  +  0.6
    N=14    N=15    N=14

 Feed Consumption (pnd 40 to 41) (g/day)a

 #    22.8    23.8    22.6
  +  0.5  +  0.4  +  1.2
    N=14    N=14b    N=13b

 Feed Consumption (pnd 41 to 42) (g/day)a

    24.3    24.6    25.3
  +  0.7  +  0.8  +  0.7
    N=14    N=15    N=13b

 Feed Consumption (pnd 42 to 43) (g/day)a

    23.3    25.3    23.9
  +  0.8  +  0.6  +  1.1
    N=14    N=15    N=14

 Feed Consumption (pnd 43 to 44) (g/day)a

    23.1    24.3    24.4
  +  0.8  +  0.8  +  0.7
    N=14    N=15    N=14

 Feed Consumption (pnd 44 to 45) (g/day)a

    23.6    24.3    22.8
  +  0.5  +  0.4  +  0.6
    N=14    N=15    N=14

 Feed Consumption (pnd 45 to 46) (g/day)a

    25.0    24.2    24.1
  +  0.8  +  0.7  +  0.9
    N=14    N=15    N=14

 Feed Consumption (pnd 46 to 47) (g/day)a

    24.9    26.3    25.5
  +  0.5  +  0.8  +  0.8
    N=13b    N=15    N=14

 Feed Consumption (pnd 47 to 48) (g/day)a

    24.6    25.3    23.2
  +  0.5  +  0.6  +  0.7
    N=13b    N=15    N=14

(continued)



Table 4-F.  Summary and Statistical Analysis of the Feed Consumption During the Post Wean Period for
the Ketoconazole Treated F1 Males    (page 4 of 9)

Ketoconazole (mg/kg/day, po)
    0   50  100

 Feed Consumption (pnd 48 to 49) (g/day)a

    25.2    25.7    24.7
  +  0.9  +  0.5  +  1.0
    N=14    N=15    N=14

 Feed Consumption (pnd 49 to 50) (g/day)a

    25.8    26.4    26.3
  +  0.9  +  0.8  +  0.7
    N=14    N=15    N=14

 Feed Consumption (pnd 50 to 51) (g/day)a

    26.6    27.4    26.9
  +  0.8  +  0.6  +  0.8
    N=14    N=15    N=14

 Feed Consumption (pnd 51 to 52) (g/day)a

    25.6    26.2    24.1
  +  0.7  +  0.6  +  0.9
    N=14    N=14b    N=14

 Feed Consumption (pnd 52 to 53) (g/day)a,f

    25.9    27.2    28.4
  +  1.0  +  0.5  +  1.2
    N=5    N=5    N=4

 Feed Consumption (pnd 23 to 52, treatment period) (g/day)a

    20.5    21.0    19.7
  +  0.4  +  0.4  +  0.6
    N=12g    N=13g    N=9g

 Feed Consumption (pnd 23 to 53, treatment period) (g/day)a,f

    20.7    21.8    22.7
  +  0.4 §  +  0.6  +  0.3
    N=5    N=5    N=2g

 Feed Consumption (pnd 21 to 22) (g/kg/day)a

    98.2 ‡‡   162.7 ***   139.0 *
  +  7.0 §  + 17.4  +  8.7
    N=15    N=14b    N=15

 Feed Consumption (pnd 22 to 23) (g/kg/day)a

   158.7   144.4   164.6
  +  3.9  + 12.0  +  5.1
    N=15    N=14c    N=15

(continued)



Table 4-F.  Summary and Statistical Analysis of the Feed Consumption During the Post Wean Period for
the Ketoconazole Treated F1 Males    (page 5 of 9)

Ketoconazole (mg/kg/day, po)
    0   50  100

 Feed Consumption (pnd 23 to 24) (g/kg/day)a

 #   144.5 †††   162.2 ÞÞ   157.8 ÞÞÞ
  +  2.4 ŸŸ  +  4.5  +  2.9
    N=13b    N=15    N=15

 Feed Consumption (pnd 24 to 25) (g/kg/day)a

   154.9   158.5   154.2
  +  4.8  +  2.7  +  3.8
    N=14b    N=15    N=14b

 Feed Consumption (pnd 25 to 26) (g/kg/day)a

   141.4   144.6   147.7
  +  3.2  +  2.6  +  2.8
    N=15    N=15    N=15

 Feed Consumption (pnd 26 to 27) (g/kg/day)a

   142.6   154.5   144.0
  +  2.4  +  3.1  +  5.0
    N=15    N=15    N=15

 Feed Consumption (pnd 27 to 28) (g/kg/day)a

   153.1   160.1   165.9
  +  5.8  +  4.6  +  2.9
    N=15    N=15    N=15

 Feed Consumption (pnd 28 to 29) (g/kg/day)a

   134.9   141.9   141.1
  +  3.5  +  5.7  +  5.0
    N=15    N=15    N=14b

 Feed Consumption (pnd 29 to 30) (g/kg/day)a

   127.3   133.1   127.5
  +  2.4  +  2.3  +  6.9
    N=15    N=15    N=15

 Feed Consumption (pnd 30 to 31) (g/kg/day)a

   128.9   133.0   136.0
  +  2.4  +  2.3  +  2.9
    N=14d    N=15    N=14b

 Feed Consumption (pnd 31 to 32) (g/kg/day)a

   134.2   133.6   131.0
  +  2.3  +  1.7  +  3.3
    N=14    N=15    N=15

(continued)



Table 4-F.  Summary and Statistical Analysis of the Feed Consumption During the Post Wean Period for
the Ketoconazole Treated F1 Males    (page 6 of 9)

Ketoconazole (mg/kg/day, po)
    0   50  100

 Feed Consumption (pnd 32 to 33) (g/kg/day)a

   132.2   136.6   132.6
  +  3.9  +  2.1  +  3.5
    N=14    N=15    N=15

 Feed Consumption (pnd 33 to 34) (g/kg/day)a

   124.3   131.7   128.3
  +  2.6  +  2.5  +  4.2
    N=14    N=15    N=15

 Feed Consumption (pnd 34 to 35) (g/kg/day)a

   123.7   127.1   136.1
  +  5.6  +  4.6  +  2.0
    N=14    N=15    N=14c

 Feed Consumption (pnd 35 to 36) (g/kg/day)a

   121.9   127.2   126.5
  +  2.8  +  1.7  +  2.5
    N=14    N=15    N=14b

 Feed Consumption (pnd 36 to 37) (g/kg/day)a

   123.5 ‡‡   136.0 **   128.7
  +  1.7  +  3.2  +  2.3
    N=14    N=15    N=14e

 Feed Consumption (pnd 37 to 38) (g/kg/day)a

   118.7   125.5   125.6
  +  1.7  +  4.5  +  2.3
    N=14    N=15    N=14

 Feed Consumption (pnd 38 to 39) (g/kg/day)a

   115.9   115.0   122.9
  +  3.0  +  3.7  +  3.4
    N=14    N=15    N=14

 Feed Consumption (pnd 39 to 40) (g/kg/day)a

   111.3   116.9   113.4
  +  1.9  +  3.1  +  2.6
    N=14    N=15    N=14

 Feed Consumption (pnd 40 to 41) (g/kg/day)a

 #   106.5   111.2   111.2
  +  2.0  +  2.0  +  4.7
    N=14    N=14b    N=13b

(continued)



Table 4-F.  Summary and Statistical Analysis of the Feed Consumption During the Post Wean Period for
the Ketoconazole Treated F1 Males    (page 7 of 9)

Ketoconazole (mg/kg/day, po)
    0   50  100

 Feed Consumption (pnd 41 to 42) (g/kg/day)a

   108.8 ‡   111.9   120.1 **
  +  2.5 §§  +  2.2  +  3.0
    N=14    N=15    N=13b

 Feed Consumption (pnd 42 to 43) (g/kg/day)a

   100.4   110.9   108.1
  +  3.0  +  3.2  +  4.5
    N=14    N=15    N=14

 Feed Consumption (pnd 43 to 44) (g/kg/day)a

    95.9 ‡   102.0   106.2 **
  +  2.4 §§  +  2.1  +  2.2
    N=14    N=15    N=14

 Feed Consumption (pnd 44 to 45) (g/kg/day)a

    94.7    98.5    96.4
  +  1.2  +  2.0  +  2.3
    N=14    N=15    N=14

 Feed Consumption (pnd 45 to 46) (g/kg/day)a

    96.2    94.7    98.0
  +  1.8  +  2.0  +  2.5
    N=14    N=15    N=14

 Feed Consumption (pnd 46 to 47) (g/kg/day)a

    91.6    99.7   100.3
  +  2.0 §  +  3.9  +  1.5
    N=13b    N=15    N=14

 Feed Consumption (pnd 47 to 48) (g/kg/day)a

    87.3    92.7    88.8
  +  1.2  +  2.6  +  2.5
    N=13b    N=15    N=14

 Feed Consumption (pnd 48 to 49) (g/kg/day)a

    87.6    90.9    91.1
  +  2.2  +  1.3  +  2.0
    N=14    N=15    N=14

 Feed Consumption (pnd 49 to 50) (g/kg/day)a

    86.7 ‡    89.9    94.1 **
  +  1.9 §§  +  1.7  +  1.2
    N=14    N=15    N=14

(continued)



Table 4-F.  Summary and Statistical Analysis of the Feed Consumption During the Post Wean Period for
the Ketoconazole Treated F1 Males    (page 8 of 9)

Ketoconazole (mg/kg/day, po)
    0   50  100

 Feed Consumption (pnd 50 to 51) (g/kg/day)a

    86.7    90.7    92.8
  +  1.5 §  +  1.9  +  1.7
    N=14    N=15    N=14

 Feed Consumption (pnd 51 to 52) (g/kg/day)a

    81.0    83.3    80.2
  +  1.3  +  1.3  +  2.0
    N=14    N=14b    N=14

 Feed Consumption (pnd 52 to 53) (g/kg/day)a,f

    78.1    82.0    83.8
  +  1.5  +  2.8  +  2.8
    N=5    N=5    N=4

 Feed Consumption (pnd 23 to 52, treatment period) (g/kg/day)a

   107.3 ‡‡   111.3 **   112.3 **
  +  0.9 §§  +  0.7  +  1.3
    N=12g    N=13g    N=9g

 Feed Consumption (pnd 23 to 53, treatment period) (g/kg/day)a,f

   103.7 ‡‡   110.1 **   111.6 **
  +  1.1 §§§  +  0.7  +  2.0
    N=5    N=5    N=2g

(continued)
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aReported as the mean + S.E.M.;  pnd = postnatal day.
bDecrease in N is due to the feed consumption value for one or more animals being a statistical outlier

and therefore it was excluded.
cDecrease in N is due to the feed consumption value for one animal being unrealistic (i.e. negative) and

therefore it was excluded.
dMale 217 was found dead on postnatal day 31 prior to dosing (misdirected dose).
eMale 242 was found dead on postnatal day 37 prior to dosing (misdirected dose).
fIncludes those animals that were not scheduled for sacrifice until postnatal day 53.
gDecrease in N is due to interim feed consumption value(s) for one or more animals being missing and

therefore the overall feed consumption value could not be calculated.
#Levene’s test for homogeneity of variances was significant (p<0.05), therefore robust regression methods

were used to test all treatment effects.
‡p<0.05; ANOVA Test.
‡‡p<0.01; ANOVA Test.
‡‡‡p<0.001; ANOVA Test.
§p<0.05; Test for Linear Trend.
§§p<0.01; Test for Linear Trend.
§§§p<0.001; Test for Linear Trend.
*p<0.05; Dunnett’s Test.
**p<0.01; Dunnett’s Test.
***p<0.001; Dunnett’s Test.
†††p<0.001; Wald Chi-square Test for overall treatment effect in robust regression model.
ccp<0.01; Linear trend test in robust regression model.
ÞÞp<0.01; Individual t-test for pairwise comparisons to control in robust regression model.
ÞÞÞp<0.001; Individual t-test for pairwise comparisons to control in robust regression model.



Table 4-G.  Summary and Statistical Analysis of the Feed Consumption During the Post Wean Period for
the Linuron Treated F1 Males    (page 1 of 9)

Linuron (mg/kg/day, po)
    0   50  100

No. of Males on Study 15 15 15

 Feed Consumption (pnd 21 to 22) (g/day)a

     5.7 ‡‡     7.0     8.5 **
  +  0.4 §§§  +  0.5  +  0.6
    N=15    N=15    N=15

 Feed Consumption (pnd 22 to 23) (g/day)a

    10.1    10.1     9.2
  +  0.3  +  0.4  +  0.6
    N=15    N=15    N=15

 Feed Consumption (pnd 23 to 24) (g/day)a

 #    10.3 ††     9.6 ÞÞ     9.0 ÞÞ
  +  0.2 ŸŸ  +  0.2  +  0.5
    N=13b    N=15    N=15

 Feed Consumption (pnd 24 to 25) (g/day)a

    12.1 ‡‡‡    10.3 **     9.9 ***
  +  0.4 §§§  +  0.3  +  0.4
    N=14b    N=15    N=15

 Feed Consumption (pnd 25 to 26) (g/day)a

    11.8 ‡‡‡    10.7 *     9.7 ***
  +  0.3 §§§  +  0.3  +  0.3
    N=15    N=15    N=15

 Feed Consumption (pnd 26 to 27) (g/day)a

    12.8 ‡‡    11.7    10.9 **
  +  0.3 §§§  +  0.3  +  0.5
    N=15    N=15    N=15

 Feed Consumption (pnd 27 to 28) (g/day)a

    15.0    13.5    13.3
  +  0.8 §  +  0.5  +  0.5
    N=15    N=15    N=15

 Feed Consumption (pnd 28 to 29) (g/day)a

    14.1 ‡‡    12.8 *    11.8 ***
  +  0.3 §§§  +  0.3  +  0.5
    N=15    N=15    N=15

 Feed Consumption (pnd 29 to 30) (g/day)a

    14.4 ‡    13.1    12.6 **
  +  0.5 §§  +  0.3  +  0.5
    N=15    N=15    N=15

(continued)



Table 4-G.  Summary and Statistical Analysis of the Feed Consumption During the Post Wean Period for
the Linuron Treated F1 Males    (page 2 of 9)

Linuron (mg/kg/day, po)
    0   50  100

 Feed Consumption (pnd 30 to 31) (g/day)a

    15.6 ‡‡    14.3    13.2 **
  +  0.5 §§  +  0.4  +  0.5
    N=14c    N=15    N=15

 Feed Consumption (pnd 31 to 32) (g/day)a

    17.5 ‡‡‡    15.2 **    13.8 ***
  +  0.6 §§§  +  0.4  +  0.4
    N=14    N=15    N=15

 Feed Consumption (pnd 32 to 33) (g/day)a

    18.5 ‡‡    16.8    15.2 **
  +  0.8 §§§  +  0.6  +  0.6
    N=14    N=15    N=15

 Feed Consumption (pnd 33 to 34) (g/day)a

    18.5 ‡‡    17.5    15.3 **
  +  0.4 §§§  +  0.9  +  0.4
    N=14    N=15    N=15

 Feed Consumption (pnd 34 to 35) (g/day)a

 #    19.6    18.5    17.7
  +  1.1  +  0.4  +  0.4
    N=14    N=15    N=15

 Feed Consumption (pnd 35 to 36) (g/day)a

    20.4    19.3    19.0
  +  0.8  +  0.4  +  0.8
    N=14    N=15    N=15

 Feed Consumption (pnd 36 to 37) (g/day)a

    21.9 ‡    20.8    19.3 *
  +  0.4 §§  +  0.5  +  0.8
    N=14    N=15    N=15

 Feed Consumption (pnd 37 to 38) (g/day)a

    22.3    20.4    21.3
  +  0.6  +  0.4  +  1.0
    N=14    N=15    N=15

 Feed Consumption (pnd 38 to 39) (g/day)a

 #    22.8    22.7    20.8
  +  0.6  +  0.7  +  1.8
    N=14    N=15    N=15

(continued)



Table 4-G.  Summary and Statistical Analysis of the Feed Consumption During the Post Wean Period for
the Linuron Treated F1 Males    (page 3 of 9)

Linuron (mg/kg/day, po)
    0   50  100

 Feed Consumption (pnd 39 to 40) (g/day)a

    22.9 ‡‡‡    22.2    18.8 ***
  +  0.5 §§§  +  0.5  +  1.0
    N=14    N=15    N=14d

 Feed Consumption (pnd 40 to 41) (g/day)a

    22.8 ‡‡    22.5    20.1 **
  +  0.5 §§  +  0.4  +  0.6
    N=14    N=15    N=15

 Feed Consumption (pnd 41 to 42) (g/day)a

    24.3    23.3    22.1
  +  0.7  +  0.6  +  1.2
    N=14    N=15    N=15

 Feed Consumption (pnd 42 to 43) (g/day)a

    23.3 ‡    23.4    21.2
  +  0.8 §  +  0.5  +  0.7
    N=14    N=15    N=15

 Feed Consumption (pnd 43 to 44) (g/day)a

    23.1 ‡‡    23.5    20.3 **
  +  0.8 §§  +  0.4  +  0.7
    N=14    N=15    N=15

 Feed Consumption (pnd 44 to 45) (g/day)a

    23.6 ‡    23.2    21.2 *
  +  0.5 §  +  0.9  +  0.5
    N=14    N=15    N=14d

 Feed Consumption (pnd 45 to 46) (g/day)a

    25.0 ‡‡‡    24.4    21.1 ***
  +  0.8 §§§  +  0.5  +  0.6
    N=14    N=14b    N=14b

 Feed Consumption (pnd 46 to 47) (g/day)a

    24.9 ‡    23.8    22.8 *
  +  0.5 §  +  0.5  +  0.6
    N=13b    N=15    N=15

 Feed Consumption (pnd 47 to 48) (g/day)a

    24.6 ‡‡    24.8    22.1 **
  +  0.5 §§  +  0.6  +  0.6
    N=13b    N=15    N=15

(continued)



Table 4-G.  Summary and Statistical Analysis of the Feed Consumption During the Post Wean Period for
the Linuron Treated F1 Males    (page 4 of 9)

Linuron (mg/kg/day, po)
    0   50  100

 Feed Consumption (pnd 48 to 49) (g/day)a

    25.2 ‡‡    24.9    21.7 **
  +  0.9 §§  +  0.5  +  0.7
    N=14    N=15    N=15

 Feed Consumption (pnd 49 to 50) (g/day)a

    25.8 ‡‡    25.1    21.9 **
  +  0.9 §§  +  0.6  +  0.9
    N=14    N=15    N=15

 Feed Consumption (pnd 50 to 51) (g/day)a

    26.6 ‡‡    25.6    22.9 ***
  +  0.8 §§§  +  0.4  +  0.8
    N=14    N=15    N=15

 Feed Consumption (pnd 51 to 52) (g/day)a

    25.6 ‡‡    25.1    21.6 **
  +  0.7 §§  +  0.7  +  0.9
    N=14    N=15    N=15

 Feed Consumption (pnd 52 to 53) (g/day)a,e

    25.9    25.8    23.2
  +  1.0  +  0.9  +  1.2
    N=5    N=5    N=5

 Feed Consumption (pnd 23 to 52, treatment period) (g/day)a

    20.5 ‡‡‡    19.3    17.7 ***
  +  0.4 §§§  +  0.3  +  0.5
    N=12f    N=14f    N=13f

 Feed Consumption (pnd 23 to 53, treatment period) (g/day)a,e

    20.7    20.2    18.2
  +  0.4 §  +  0.7  +  0.8
    N=5    N=5    N=5

 Feed Consumption (pnd 21 to 22) (g/kg/day)a

    98.2 ‡‡   120.1   147.6 **
  +  7.0 §§  +  9.3  + 13.9
    N=15    N=15    N=15

 Feed Consumption (pnd 22 to 23) (g/kg/day)a

   158.7   159.5   146.4
  +  3.9  +  5.1  +  8.1
    N=15    N=15    N=15

(continued)



Table 4-G.  Summary and Statistical Analysis of the Feed Consumption During the Post Wean Period for
the Linuron Treated F1 Males    (page 5 of 9)

Linuron (mg/kg/day, po)
    0   50  100

 Feed Consumption (pnd 23 to 24) (g/kg/day)a

 #   144.5   139.1   132.9
  +  2.4  +  3.6  +  5.8
    N=13b    N=15    N=15

 Feed Consumption (pnd 24 to 25) (g/kg/day)a

   154.9 ‡   138.6 *   137.9 *
  +  4.8 §§  +  3.7  +  4.4
    N=14b    N=15    N=15

 Feed Consumption (pnd 25 to 26) (g/kg/day)a

   141.4 ‡   134.7   126.7 **
  +  3.2 §§  +  3.7  +  3.4
    N=15    N=15    N=15

 Feed Consumption (pnd 26 to 27) (g/kg/day)a

   142.6   137.3   132.7
  +  2.4 §  +  2.5  +  4.5
    N=15    N=15    N=15

 Feed Consumption (pnd 27 to 28) (g/kg/day)a

   153.1   145.5   149.1
  +  5.8  +  3.3  +  3.6
    N=15    N=15    N=15

 Feed Consumption (pnd 28 to 29) (g/kg/day)a

   134.9   128.2   124.4
  +  3.5  +  4.0  +  5.2
    N=15    N=15    N=15

 Feed Consumption (pnd 29 to 30) (g/kg/day)a

 #   127.3   122.3   124.2
  +  2.4  +  1.8  +  4.5
    N=15    N=15    N=15

 Feed Consumption (pnd 30 to 31) (g/kg/day)a

   128.9   125.7   121.3
  +  2.4  +  3.2  +  3.4
    N=14c    N=15    N=15

 Feed Consumption (pnd 31 to 32) (g/kg/day)a

   134.2 ‡‡‡   124.8 **   119.8 ***
  +  2.3 §§§  +  1.9  +  2.1
    N=14    N=15    N=15

(continued)
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Linuron (mg/kg/day, po)
    0   50  100

 Feed Consumption (pnd 32 to 33) (g/kg/day)a

   132.2   128.9   123.4
  +  3.9  +  3.1  +  2.9
    N=14    N=15    N=15

 Feed Consumption (pnd 33 to 34) (g/kg/day)a

   124.3   126.4   117.8
  +  2.6  +  6.2  +  2.1
    N=14    N=15    N=15

 Feed Consumption (pnd 34 to 35) (g/kg/day)a

   123.7   126.0   128.7
  +  5.6  +  2.5  +  1.9
    N=14    N=15    N=15

 Feed Consumption (pnd 35 to 36) (g/kg/day)a

   121.9   123.3   128.3
  +  2.8  +  2.1  +  3.4
    N=14    N=15    N=15

 Feed Consumption (pnd 36 to 37) (g/kg/day)a

   123.5   125.4   123.1
  +  1.7  +  1.8  +  4.1
    N=14    N=15    N=15

 Feed Consumption (pnd 37 to 38) (g/kg/day)a

 #   118.7   116.8   129.1
  +  1.7  +  2.2  +  5.2
    N=14    N=15    N=15

 Feed Consumption (pnd 38 to 39) (g/kg/day)a

   115.9   123.5   121.8
  +  3.0  +  3.5  + 11.7
    N=14    N=15    N=15

 Feed Consumption (pnd 39 to 40) (g/kg/day)a

   111.3   115.3   103.4
  +  1.9  +  2.9  +  5.0
    N=14    N=15    N=14d

 Feed Consumption (pnd 40 to 41) (g/kg/day)a

   106.5   111.7   107.7
  +  2.0  +  1.8  +  2.8
    N=14    N=15    N=15

(continued)
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Linuron (mg/kg/day, po)
    0   50  100

 Feed Consumption (pnd 41 to 42) (g/kg/day)a

   108.8   111.2   112.5
  +  2.5  +  2.6  +  4.0
    N=14    N=15    N=15

 Feed Consumption (pnd 42 to 43) (g/kg/day)a

   100.4   107.8   105.0
  +  3.0  +  2.5  +  3.1
    N=14    N=15    N=15

 Feed Consumption (pnd 43 to 44) (g/kg/day)a

    95.9 ‡   104.2 *    97.0
  +  2.4  +  1.7  +  2.6
    N=14    N=15    N=15

 Feed Consumption (pnd 44 to 45) (g/kg/day)a

    94.7    98.2    98.3
  +  1.2  +  3.2  +  2.0
    N=14    N=15    N=14d

 Feed Consumption (pnd 45 to 46) (g/kg/day)a

    96.2    99.5    94.1
  +  1.8  +  1.9  +  1.8
    N=14    N=14b    N=14b

 Feed Consumption (pnd 46 to 47) (g/kg/day)a

    91.6    94.1    98.7
  +  2.0 §  +  2.2  +  2.3
    N=13b    N=15    N=15

 Feed Consumption (pnd 47 to 48) (g/kg/day)a

 #    87.3 †††    94.3 ÞÞÞ    92.5 Þ
  +  1.2 Ÿ  +  1.2  +  1.9
    N=13b    N=15    N=15

 Feed Consumption (pnd 48 to 49) (g/kg/day)a

    87.6    91.9    88.1
  +  2.2  +  2.0  +  1.9
    N=14    N=15    N=15

 Feed Consumption (pnd 49 to 50) (g/kg/day)a

    86.7    89.9    86.2
  +  1.9  +  2.0  +  2.9
    N=14    N=15    N=15

(continued)
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Linuron (mg/kg/day, po)
    0   50  100

 Feed Consumption (pnd 50 to 51) (g/kg/day)a

    86.7    88.9    87.5
  +  1.5  +  1.1  +  1.7
    N=14    N=15    N=15

 Feed Consumption (pnd 51 to 52) (g/kg/day)a

    81.0    84.5    80.2
  +  1.3  +  1.9  +  2.8
    N=14    N=15    N=15

 Feed Consumption (pnd 52 to 53) (g/kg/day)a,e

    78.1    80.2    79.0
  +  1.5  +  1.9  +  3.3
    N=5    N=5    N=5

 Feed Consumption (pnd 23 to 52, treatment period) (g/kg/day)a

   107.3   109.2   106.7
  +  0.9  +  1.0  +  1.4
    N=12f    N=14f    N=13f

 Feed Consumption (pnd 23 to 53, treatment period) (g/kg/day)a,e

   103.7   105.6   102.2
  +  1.1  +  1.3  +  1.3
    N=5    N=5    N=5

(continued)
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aReported as the mean + S.E.M.;  pnd = postnatal day.
bDecrease in N is due to the feed consumption value for one or more animals being a statistical outlier

and therefore it was excluded.
cMale 217 was found dead on postnatal day 31 prior to dosing (misdirected dose).
cDecrease in N is due to the feed consumption value for one animal being unrealistic (i.e. negative) and

therefore it was excluded.
eIncludes those animals that were not scheduled for sacrifice until postnatal day 53.
fDecrease in N is due to interim feed consumption value(s) for one or more animals being missing and

therefore the overall feed consumption value could not be calculated.
#Levene’s test for homogeneity of variances was significant (p<0.05), therefore robust regression methods

were used to test all treatment effects.
‡p<0.05; ANOVA Test.
‡‡p<0.01; ANOVA Test.
‡‡‡p<0.001; ANOVA Test.
§p<0.05; Test for Linear Trend.
§§p<0.01; Test for Linear Trend.
§§§p<0.001; Test for Linear Trend.
*p<0.05; Dunnett’s Test.
**p<0.01; Dunnett’s Test.
***p<0.001; Dunnett’s Test.
††p<0.01; Wald Chi-square Test for overall treatment effect in robust regression model.
†††p<0.001; Wald Chi-square Test for overall treatment effect in robust regression model.
cp<0.05; Linear trend test in robust regression model.
ccp<0.01; Linear trend test in robust regression model.
Þp<0.05; Individual t-test for pairwise comparisons to control in robust regression model.
ÞÞp<0.01; Individual t-test for pairwise comparisons to control in robust regression model.
ÞÞÞp<0.001; Individual t-test for pairwise comparisons to control in robust regression model.



Table 4-H.  Summary and Statistical Analysis of the Feed Consumption During the Post Wean Period for
the Phenobarbital Treated F1 Males    (page 1 of 8)

Phenobarbital (mg/kg/day, po)
    0   50  100

No. of Males on Study 15 15 15

 Feed Consumption (pnd 21 to 22) (g/day)a

     5.7 ‡‡‡     8.3 ***     7.6 **
  +  0.4 §§  +  0.3  +  0.5
    N=15    N=15    N=15

 Feed Consumption (pnd 22 to 23) (g/day)a

    10.1    10.1     9.5
  +  0.3  +  0.7  +  0.7
    N=15    N=15    N=15

 Feed Consumption (pnd 23 to 24) (g/day)a

    10.3 ‡‡    11.9 **    10.9
  +  0.2  +  0.4  +  0.3
    N=13b    N=15    N=15

 Feed Consumption (pnd 24 to 25) (g/day)a

    12.1    12.4    11.9
  +  0.4  +  0.2  +  0.3
    N=14b    N=15    N=15

 Feed Consumption (pnd 25 to 26) (g/day)a

    11.8 ‡    12.7    12.9 *
  +  0.3 §  +  0.3  +  0.3
    N=15    N=15    N=15

 Feed Consumption (pnd 26 to 27) (g/day)a

    12.8 ‡    13.5    14.0 *
  +  0.3 §  +  0.3  +  0.3
    N=15    N=15    N=15

 Feed Consumption (pnd 27 to 28) (g/day)a

 #    15.0    15.3    15.5
  +  0.8  +  0.4  +  0.4
    N=15    N=15    N=15

 Feed Consumption (pnd 28 to 29) (g/day)a

    14.1    14.5    14.6
  +  0.3  +  0.4  +  0.4
    N=15    N=15    N=15

 Feed Consumption (pnd 29 to 30) (g/day)a

    14.4    15.1    15.8
  +  0.5  +  0.3  +  0.8
    N=15    N=15    N=15

(continued)



Table 4-H.  Summary and Statistical Analysis of the Feed Consumption During the Post Wean Period for
the Phenobarbital Treated F1 Males    (page 2 of 8)

Phenobarbital (mg/kg/day, po)
    0   50  100

 Feed Consumption (pnd 30 to 31) (g/day)a

    15.6    15.7    16.3
  +  0.5  +  0.4  +  0.4
    N=14c    N=15    N=14b

 Feed Consumption (pnd 31 to 32) (g/day)a

    17.5    17.0    16.3
  +  0.6  +  0.4  +  0.5
    N=14    N=15    N=15

 Feed Consumption (pnd 32 to 33) (g/day)a

    18.5    17.7    18.3
  +  0.8  +  0.7  +  0.8
    N=14    N=15    N=15

 Feed Consumption (pnd 33 to 34) (g/day)a

    18.5    18.1    18.4
  +  0.4  +  0.4  +  0.7
    N=14    N=15    N=15

 Feed Consumption (pnd 34 to 35) (g/day)a

    19.6    20.0    19.3
  +  1.1  +  0.5  +  0.8
    N=14    N=14b    N=15

 Feed Consumption (pnd 35 to 36) (g/day)a

    20.4    20.6    19.8
  +  0.8  +  0.8  +  0.5
    N=14    N=15    N=15

 Feed Consumption (pnd 36 to 37) (g/day)a

 #    21.9    22.9    22.4
  +  0.4  +  0.7  +  1.1
    N=14    N=14b    N=15

 Feed Consumption (pnd 37 to 38) (g/day)a

    22.3    23.8    21.9
  +  0.6  +  0.6  +  1.3
    N=14    N=14b    N=15

 Feed Consumption (pnd 38 to 39) (g/day)a

    22.8    23.2    22.2
  +  0.6  +  1.2  +  1.0
    N=14    N=14d    N=15

(continued)



Table 4-H.  Summary and Statistical Analysis of the Feed Consumption During the Post Wean Period for
the Phenobarbital Treated F1 Males    (page 3 of 8)

Phenobarbital (mg/kg/day, po)
    0   50  100

 Feed Consumption (pnd 39 to 40) (g/day)a

    22.9    23.5    23.2
  +  0.5  +  1.0  +  1.1
    N=14    N=15    N=15

 Feed Consumption (pnd 40 to 41) (g/day)a

    22.8    22.6    22.2
  +  0.5  +  1.7  +  0.6
    N=14    N=15    N=15

 Feed Consumption (pnd 41 to 42) (g/day)a

    24.3    26.4    25.2
  +  0.7  +  0.8  +  0.8
    N=14    N=14b    N=15

 Feed Consumption (pnd 42 to 43) (g/day)a

    23.3    25.0    24.4
  +  0.8  +  1.1  +  0.7
    N=14    N=15    N=15

 Feed Consumption (pnd 43 to 44) (g/day)a

    23.1    25.0    24.2
  +  0.8  +  0.9  +  0.6
    N=14    N=14b    N=15

 Feed Consumption (pnd 44 to 45) (g/day)a

    23.6    25.1    24.0
  +  0.5  +  0.6  +  0.8
    N=14    N=15    N=15

 Feed Consumption (pnd 45 to 46) (g/day)a

    25.0    25.6    25.3
  +  0.8  +  0.9  +  0.7
    N=14    N=15    N=15

 Feed Consumption (pnd 46 to 47) (g/day)a

    24.9    25.8    26.4
  +  0.5  +  0.9  +  0.6
    N=13b    N=15    N=15

 Feed Consumption (pnd 47 to 48) (g/day)a

    24.6    24.8    24.8
  +  0.5  +  0.9  +  0.7
    N=13b    N=15    N=15

(continued)



Table 4-H.  Summary and Statistical Analysis of the Feed Consumption During the Post Wean Period for
the Phenobarbital Treated F1 Males    (page 4 of 8)

Phenobarbital (mg/kg/day, po)
    0   50  100

 Feed Consumption (pnd 48 to 49) (g/day)a

    25.2    24.8    25.2
  +  0.9  +  0.8  +  0.9
    N=14    N=15    N=15

 Feed Consumption (pnd 49 to 50) (g/day)a

    25.8    26.5    26.3
  +  0.9  +  1.0  +  0.8
    N=14    N=14b    N=15

 Feed Consumption (pnd 50 to 51) (g/day)a

    26.6    27.7    27.1
  +  0.8  +  1.0  +  0.9
    N=14    N=14d    N=15

 Feed Consumption (pnd 51 to 52) (g/day)a

    25.6    25.7    23.7
  +  0.7  +  1.0  +  0.8
    N=14    N=15    N=15

 Feed Consumption (pnd 52 to 53) (g/day)a,e

    25.9    26.9    27.2
  +  1.0  +  2.5  +  2.0
    N=5    N=5    N=3

 Feed Consumption (pnd 23 to 52, treatment period) (g/day)a

    20.5    20.9    20.5
  +  0.4  +  0.5  +  0.5
    N=12f    N=12f    N=14f

 Feed Consumption (pnd 23 to 53, treatment period) (g/day)a,e

    20.7    21.4    22.3
  +  0.4  +  1.2  +  0.8
    N=5    N=5    N=2f

 Feed Consumption (pnd 21 to 22) (g/kg/day)a

    98.2 ‡‡‡   143.5 ***   130.8 *
  +  7.0 §  +  7.8  +  9.1
    N=15    N=15    N=15

 Feed Consumption (pnd 22 to 23) (g/kg/day)a

   158.7   157.6   149.0
  +  3.9  +  9.5  + 10.5
    N=15    N=15    N=15

(continued)
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Phenobarbital (mg/kg/day, po)
    0   50  100

 Feed Consumption (pnd 23 to 24) (g/kg/day)a

   144.5 ‡‡   168.2 ***   155.3
  +  2.4  +  4.4  +  4.8
    N=13b    N=15    N=15

 Feed Consumption (pnd 24 to 25) (g/kg/day)a

   154.9   160.5   155.8
  +  4.8  +  2.2  +  3.8
    N=14    N=15    N=15

 Feed Consumption (pnd 25 to 26) (g/kg/day)a

   141.4 ‡‡‡   152.4 *   158.0 ***
  +  3.2 §§§  +  2.2  +  3.0
    N=15    N=15    N=15

 Feed Consumption (pnd 26 to 27) (g/kg/day)a

   142.6 ‡‡‡   150.3 *   159.1 ***
  +  2.4 §§§  +  2.2  +  2.4
    N=15    N=15    N=15

 Feed Consumption (pnd 27 to 28) (g/kg/day)a

   153.1   157.5   164.9
  +  5.8  +  3.0  +  3.5
    N=15    N=15    N=15

 Feed Consumption (pnd 28 to 29) (g/kg/day)a

   134.9   138.8   145.7
  +  3.5  +  4.0  +  5.7
    N=15    N=15    N=15

 Feed Consumption (pnd 29 to 30) (g/kg/day)a

   127.3 ‡   133.9   145.5 **
  +  2.4 §§  +  1.1  +  7.0
    N=15    N=15    N=15

 Feed Consumption (pnd 30 to 31) (g/kg/day)a

   128.9 ‡‡   130.4   140.3 **
  +  2.4 §§  +  2.4  +  2.7
    N=14c    N=15    N=14b

 Feed Consumption (pnd 31 to 32) (g/kg/day)a

   134.2   132.3   132.5
  +  2.3  +  2.0  +  3.0
    N=14    N=15    N=15

(continued)
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Phenobarbital (mg/kg/day, po)
    0   50  100

 Feed Consumption (pnd 32 to 33) (g/kg/day)a

   132.2   128.4   139.8
  +  3.9  +  3.3  +  5.0
    N=14    N=15    N=15

 Feed Consumption (pnd 33 to 34) (g/kg/day)a

   124.3   124.4   132.2
  +  2.6  +  2.0  +  3.6
    N=14    N=15    N=15

 Feed Consumption (pnd 34 to 35) (g/kg/day)a

   123.7   129.3   130.2
  +  5.6  +  1.5  +  4.1
    N=14    N=14b    N=15

 Feed Consumption (pnd 35 to 36) (g/kg/day)a

   121.9   125.1   125.6
  +  2.8  +  5.1  +  2.3
    N=14    N=15    N=15

 Feed Consumption (pnd 36 to 37) (g/kg/day)a

   123.5   130.9   133.5
  +  1.7 §  +  2.3  +  4.9
    N=14    N=14b    N=15

 Feed Consumption (pnd 37 to 38) (g/kg/day)a

   118.7   128.3   124.8
  +  1.7  +  3.2  +  7.7
    N=14    N=14b    N=15

 Feed Consumption (pnd 38 to 39) (g/kg/day)a

   115.9   119.5   119.6
  +  3.0  +  5.5  +  3.7
    N=14    N=14d    N=15

 Feed Consumption (pnd 39 to 40) (g/kg/day)a

   111.3   114.6   119.3
  +  1.9  +  4.4  +  4.8
    N=14    N=15    N=15

 Feed Consumption (pnd 40 to 41) (g/kg/day)a

   106.5   105.3   109.2
  +  2.0  +  6.8  +  2.0
    N=14    N=15    N=15

(continued)
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Phenobarbital (mg/kg/day, po)
    0   50  100

 Feed Consumption (pnd 41 to 42) (g/kg/day)a

   108.8 ‡‡   118.1 *   119.1 **
  +  2.5 §§  +  2.7  +  2.0
    N=14    N=14b    N=15

 Feed Consumption (pnd 42 to 43) (g/kg/day)a

   100.4   108.5   110.9
  +  3.0  +  5.3  +  2.1
    N=14    N=15    N=15

 Feed Consumption (pnd 43 to 44) (g/kg/day)a

    95.9 ‡‡   103.9 *   105.6 **
  +  2.4 §§  +  2.3  +  1.5
    N=14    N=14b    N=15

 Feed Consumption (pnd 44 to 45) (g/kg/day)a

    94.7   101.3   101.5
  +  1.2 §  +  2.4  +  2.6
    N=14    N=15    N=15

 Feed Consumption (pnd 45 to 46) (g/kg/day)a

    96.2    99.2   102.8
  +  1.8 §  +  2.3  +  1.5
    N=14    N=15    N=15

 Feed Consumption (pnd 46 to 47) (g/kg/day)a

    91.6 ‡‡‡    96.7   103.9 ***
  +  2.0 §§§  +  2.1  +  1.7
    N=13b    N=15    N=15

 Feed Consumption (pnd 47 to 48) (g/kg/day)a

    87.3    90.5    94.7
  +  1.2 §  +  2.4  +  2.3
    N=13b    N=15    N=15

 Feed Consumption (pnd 48 to 49) (g/kg/day)a

    87.6    87.9    92.9
  +  2.2 §  +  1.2  +  1.8
    N=14    N=15    N=15

 Feed Consumption (pnd 49 to 50) (g/kg/day)a

    86.7 ‡    90.1    94.0 **
  +  1.9 §§  +  2.0  +  1.4
    N=14    N=14b    N=15

(continued)
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Phenobarbital (mg/kg/day, po)
    0   50  100

 Feed Consumption (pnd 50 to 51) (g/kg/day)a

    86.7    91.2    94.3
  +  1.5 §  +  2.1  +  2.6
    N=14    N=14d    N=15

 Feed Consumption (pnd 51 to 52) (g/kg/day)a

    81.0    82.3    79.9
  +  1.3  +  2.7  +  2.2
    N=14    N=15    N=15

 Feed Consumption (pnd 52 to 53) (g/kg/day)a,e

    78.1    83.5    83.6
  +  1.5  +  3.5  +  3.2
    N=5    N=5    N=3

 Feed Consumption (pnd 23 to 52, treatment period) (g/kg/day)a

   107.3 ‡‡‡   111.4 **   114.9 ***
  +  0.9 §§§  +  1.1  +  0.7
    N=12f    N=12f    N=14f

 Feed Consumption (pnd 23 to 53, treatment period) (g/kg/day)a,e

   103.7 ‡   110.8 *   112.4 *
  +  1.1 §§  +  2.3  +  1.0
    N=5    N=5    N=2f

aReported as the mean + S.E.M.;  pnd = postnatal day.
bDecrease in N is due to the feed consumption value for one or more animals being a statistical outlier

and therefore it was excluded.
cMale 217 was found dead on postnatal day 31 prior to dosing (misdirected dose).
cDecrease in N is due to the feed consumption value for one animal being unrealistic (i.e. negative) and

therefore it was excluded.
eIncludes those animals that were not scheduled for sacrifice until postnatal day 53.
fDecrease in N is due to interim feed consumption value(s) for one or more animals being missing and

therefore the overall feed consumption value could not be calculated.
#Levene’s test for homogeneity of variances was significant (p<0.05), therefore robust regression methods

were used to test all treatment effects.
‡p<0.05; ANOVA Test.
‡‡p<0.01; ANOVA Test.
‡‡‡p<0.001; ANOVA Test.
§p<0.05; Test for Linear Trend.
§§p<0.01; Test for Linear Trend.
§§§p<0.001; Test for Linear Trend.
*p<0.05; Dunnett’s Test.
**p<0.01; Dunnett’s Test.
***p<0.001; Dunnett’s Test.
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Table 5-A.  Summary of Clinical Observations During the Post Wean Period for the Atrazine-Treated
F1 Males  (page 1 of 3)

A. Clinical Observations Summarized by Group Atrazine (mg/kg/day, po)

Observation 0 75 150

Efflux of the dosing solution 4 2

Found dead after dosing 1

Rooting: post dosing 6 11

Rooting: prior to dosing 2

Rust colored fur 1

Salivation: post dosing 1

Salivation: prior to dosing 2 8 12

B. Clinical Observations Summarized by Group and D ay Atrazine (mg/kg/day, po)

Daya Observationb 0 75 150

24 Efflux of the dosing solution 1

25 Efflux of the dosing solution 1

29 Rooting: post dosing 1

Salivation: prior to dosing 1 1

30 Rooting: post dosing 1

Salivation: prior to dosing 1 1

31 Salivation: prior to dosing 1 1

32 Rooting: post dosing 3

Salivation: prior to dosing 1 2

33 Rooting: post dosing 4

Salivation: prior to dosing 4 3

34 Rooting: post dosing 4

               prior to dosing 1

Salivation: prior to dosing 3 2

35 Rooting: post dosing 5

               prior to dosing 1

Salivation: prior to dosing 3 3

36 Rooting: post dosing 2

Salivation: prior to dosing 2 2

(continued)
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Table 5-A.  Summary of Clinical Observations During the Post Wean Period for the Atrazine-Treated
F1 Males    (page 2 of 3)

B. Clinical Observations Summarized by Group and D ay Atrazine (mg/kg/day, po)

Daya Observationb 0 75 150

37 Efflux of the dosing solution 1

Found dead after dosing 1

Rooting: post dosing 3

Salivation: prior to dosing 5 6

38 Rooting: post dosing 6

Salivation: prior to dosing 6 7

39 Efflux of the dosing solution 1

Efflux of the dosing solution, slight 1

Rooting: post dosing 3 4

Salivation: prior to dosing 5 6

40 Rooting: post dosing 2 3

Salivation: prior to dosing 3 3

41 Rooting: post dosing 1 3

Salivation: prior to dosing 4 6

42 Rooting: post dosing 3

Salivation: prior to dosing 3 8

43 Efflux of the dosing solution 1

Rooting: post dosing 3 4

Salivation: prior to dosing 4 7

44 Rooting: post dosing 1 9

Salivation: post dosing 1

                  prior to dosing 5 6

45 Rooting: post dosing 2 4

               prior to dosing 1

Salivation: prior to dosing 2 11

46 Rooting: post dosing 2 5

Salivation: post dosing 1

                  prior to dosing 4 4

47 Efflux of the dosing solution 1

Rooting: post dosing 1 5

Salivation: post dosing 1

                   prior to dosing 2 3 3

48 Rooting: post dosing 2 7

Rust co lored fur: ch in 1

Salivation: prior to dosing 1 5

(continued)



08055.001.015.001

169

Table 5-A.  Summary of Clinical Observations During the Post Wean Period for the Atrazine-Treated
F1 Males    (page 3 of 3)

B. Clinical Observations Summarized by Group and Day Atrazine (mg/kg/day, po)

Daya Observationb 0 75 150

49 Rooting: post dosing 2 7

Rust co lored fur: ch in 1

Salivation: prior to dosing 2 6

50 Efflux of the dosing solution 1

Efflux of the dosing solution, small amount 1

Rooting: post dosing 1 4

Rust co lored fur: ch in 1

Salivation: prior to dosing 3 4

51 Rooting: post dosing 1 1

Salivation: prior to dosing 1 3

52 Rooting: post dosing 1 3

Salivation: prior to dosing 3

aPostnata l day.
bClini cal ob serv ation s are  tabu lated o nce p er da y per a nim al.
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Table 5-B.  Summary of Clinical Observations During the Post Wean Period for the 

p,p’-Dichlorodiphenyldichloroethylene-Treated F1 Males    (page 1 of 2)

A. Clinical Observations Summarized by Group p,p’-Dichlorodiphenyldichloroethylene (mg/kg/day, po)

Observation 0 50 100

Chromodacryorrhea 1 1

Efflux of the dosing solution 1

Euthanized after dosing due to a leg injury 1

Injur y of th e left r ear leg , swe lling of  the lef t me tatars al area , pos sible

fracture but not evident 1

Rooting: post dosing 1 9

Rust colored fur 1

Salivation: prior to dosing 2 1 3

B. Clinical Observations Summarized by Group and Day p,p’-Dichlorodiphenyldichloroethylene (mg/kg/day, po)

Daya Observationb 0 50 100

26 Efflux of the dosing solution 1

Injury of the left rear leg, swelling of the left metatarsal area,

possible fracture but not evident

1

27 Injury of the left rear leg, swelling of the left metatarsal area,

possible fracture but not evident

1

28 Injury of the left rear leg, swelling of the left metatarsal area,

possible fracture but not evident

1

29 Injury of the left rear leg, increased swelling of the left metatarsal

area, possible fracture but not evident; euthanized after dosing

1

Rooting: post dosing 1 1

Salivation: prior to dosing 1

31 Rooting: post dosing 1

Salivation: prior to dosing 1 1

32 Rooting: post dosing 1

Salivation: prior to dosing 1

34 Chromodacryorrhea: nose 1

Salivation: prior to dosing 1

35 Rooting: post dosing 1 5

Salivation: prior to dosing 1

36 Rooting: post dosing 1

37 Rooting: post dosing 2

Salivation: prior to dosing 1

(continued)
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Table  5-B.  Su mm ary of C linical O bserv ations  During  the Po st We an Pe riod for  the p,p ’-
Dichlorodiphenyldichloroethylene-Treated F1 Males    (page 2 of 2)

B. Clinical Observations Summarized by Group and Day p,p’-Dichlorodiphenyldichloroethylene (mg/kg/day, po)

Daya Observationb 0 50 100

38 Rooting: post dosing 2

Salivation: prior to dosing 1

39 Rooting: post dosing 2

Salivation: prior to dosing 1

40 Rooting: post dosing 2

Salivation: prior to dosing 1 1

41 Rooting: post dosing 1

Salivation: prior to dosing 1

42 Salivation: prior to dosing 1

43 Efflux of the dosing solution, slight 1

Rooting: post dosing 2

Rust colored fur: back 1

Salivation: prior to dosing 1

44 Chromodacryorrhea: eye, right 1

Rust colored fur: back 1

45 Chromodacryorrhea: eye, right 1

Rooting: post dosing 2

Salivation: prior to dosing 1 1

46 Chromodacryorrhea: eye, right 1

47 Chromodacryorrhea: eye, right 1

Salivation: prior to dosing 2 1

48 Chromodacryorrhea: eye, right, gone 1

49 Rooting: post dosing 1

Salivation: prior to dosing 1

aPostnata l day.
bClini cal ob serv ation s are  tabu lated o nce p er da y per a nim al.
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Table 5-C.  Summary of Clinical Observations During the Post Wean Period for the Vinclozolin-
Treated F1 Males    (page 1 of 2)

A. Clinical Observations Summarized by Group Vinclozolin (mg/kg/day, po)

Observation 0 30 100

Animal not dosed, no dosing solution available 2

Efflux of the dosing solution 1 3

Piloerection 1

Rooting: post dosing 4 4

Salivation: prior to dosing 2 2 5

Sore(s) 1

B. Clinical Observations Summarized by Group and Day Vinclozolin (mg/kg/day, po)

Daya Observationb 0 30 100

25 Efflux of the dosing solution 2

Piloerection 1

26 Rooting: post dosing 1

29 Efflux of the dosing solution 1

Salivation: prior to dosing 2

30 Salivation: prior to dosing 2

32 Salivation: prior to dosing 1

33 Salivation: prior to dosing 1

34 Salivation: prior to dosing 2

35 Rooting: post dosing 1

Salivation: prior to dosing 1

36 Salivation: prior to dosing 1 1

37 Rooting: post dosing 1

Salivation: prior to dosing 1 2

38 Efflux of the dosing solution, slight 1

Rooting: post dosing 1

Salivation: prior to dosing 1 3

(continued)
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Table 5-C.  Summary of Clinical Observations During the Post Wean Period for the Vinclozolin-
Treated F1 Males    (page 2 of 2)

B. Clinical Observations Summarized by Group and Day Vinclozolin (mg/kg/day, po)

Daya Observationb 0 30 100

39 Efflux of the dosing solution, slight 1

Rooting: post dosing 1

Salivation: prior to dosing 3

40 Rooting: post dosing 2

Salivation: prior to dosing 3

41 Rooting: post dosing 1 1

Salivation: prior to dosing 2

43 Rooting: post dosing 2

Salivation: prior to dosing 1

44 Rooting: post dosing 1 1

Salivation: prior to dosing 2

45 Rooting: post dosing 1

Salivation: prior to dosing 2

46 Efflux of the dosing solution 1

Rooting: post dosing 1

Sore(s): neck 1

47 Salivation: prior to dosing 2

Sore(s): neck 1

48 Sore(s): neck 1

49 Rooting: post dosing 1

Sore(s): neck 1

50 Animal not dosed, no dosing solution available 2

Sore(s): neck, healed 1

51 Salivation: prior to dosing 1

aPos tnata l day.
bClinic al obs erva tions  are ta bulated on ce pe r day p er an ima l.
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Table 5-D .  Summ ary of Clinical O bservatio ns Durin g the Po st Wea n Period  for the M ethoxyc hlor-
Treated F1 Males    (page 1 of 1)

A. Clinical Observations Summarized by Group Methoxychlor (mg/kg/day, po)

Observation 0 25 50

Chromodacryorrhea 1

Efflux of the dosing solution 2 1

Rooting: post dosing 2

Salivation: prior to dosing 2

B. Clinical Observations Summarized by Group and Day Methoxychlor (mg/kg/day, po)

Daya Observationb 0 25 50

23 Efflux of the dosing solution 2 1

30 Rooting: post dosing 1

34 Chromodacryorrhea: nose 1

44 Rooting: post dosing 1

45 Rooting: post dosing 1

47 Salivation: prior to dosing 2

48 Rooting: post dosing 1

aPos tnata l day.
bClinic al obs erva tions  are ta bulated on ce pe r day p er an ima l.
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Table  5-E.  Su mm ary of C linical O bserv ations  During  the Po st We an Pe riod for  the Pro pylthio uracil-
Treated F1 Males    (page 1 of 2)

A. Clinical Observations Summarized by Group Propylthiouracil  (mg/kg/day, po)

Observation 0 2 25

Efflux of the dosing solution 1 1

Found dead prior to dosing 1 1

Rooting: post dosing 2 14

Rough coat 1

Salivation: prior to dosing 1 1

B. Clinical Observations Summarized by Group and Day Propylthiouracil (mg/kg/day, po)

Daya Observationb 0 2 25

30 Rooting: post dosing 5

Rough coat 1

31 Found dead prior to dosing 1

Rooting: post dosing 4

32 Rooting: post dosing 1 7

33 Rooting: post dosing 11

34 Rooting: post dosing 4

35 Rooting: post dosing 1

Salivation: prior to dosing 1

36 Rooting: post dosing 2

37 Rooting: post dosing 6

38 Efflux of the dosing solution 1

Rooting: post dosing 7

Salivation: prior to dosing 1

39 Rooting: post dosing 1 5

40 Rooting: post dosing 2

41 Rooting: post dosing 5

42 Rooting: post dosing 1

43 Rooting: post dosing 1

44 Rooting: post dosing 3

Salivation: prior to dosing 1

(continued)
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Table  5-E.  Su mm ary of C linical O bserv ations  During  the Po st We an Pe riod for  the Pro pylthio uracil-
Treated F1 Males    (page 2 of 2)

B. Clinical Observations Summarized by Group and Day Propylthiouracil (mg/kg/day, po)

Daya Observationb 0 2 25

45 Efflux of the dosing solution 1

Rooting: post dosing 4

46 Rooting: post dosing 1

47 Rooting: post dosing 6

48 Rooting: post dosing 7

Salivation: prior to dosing 1

49 Rooting: post dosing 3

50 Efflux of the dosing solution 1

Found dead prior to dosing 1

Rooting: post dosing 1

51 Rooting: post dosing 1

aPos tnata l day.
bClinic al obs erva tions  are ta bulated on ce pe r day p er an ima l.
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Table 5-F.  Summary of Clinical Observations During the Post Wean Period for the Ketoconazole-
Treated F1 Males    (page 1 of 3)

A. Clinical Observations Summarized by Group Ketoconazole (mg/kg/day, po)

Observation 0 50 100

Efflux of the dosing solution 1 1

Found dead prior to dosing 1 1

Piloerection 1

Rooting: post dosing 14 15

Rooting: prior to dosing 1

Rough coat 1 2

Salivation: prior to dosing 4 13

B. Clinical Observations Summarized by Group and Day Ketoconazole (mg/kg/day, po)

Daya Observationb 0 50 100

24 Efflux of the dosing solution 1

25 Efflux of the dosing solution 1

Salivation: prior to dosing 1

26 Rooting: post dosing 9

27 Rooting: post dosing 4 10

Salivation: prior to dosing 1

28 Rooting: post dosing 2 4

Salivation: prior to dosing 1

29 Rough coat 1

30 Rooting: post dosing 1

Rough coat 2

31 Found dead prior to dosing 1

Rooting: post dosing 2 5

               prior to dosing 1

32 Rooting: post dosing 1 7

Rough coat 1

Salivation: prior to dosing 2

33 Rooting: post dosing 1 7

Rough coat 1

Salivation: prior to dosing 3

34 Rooting: post dosing 1 6

Rough coat 1 1

Salivation: prior to dosing 2 9

(continued)
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Table 5-F.  Summary of Clinical Observations During the Post Wean Period for the Ketoconazole-
Treated F1 Males    (page 2 of 3)

B. Clinical Observations Summarized by Group and Day Ketoconazole (mg/kg/day, po)

Daya Observationb 0 50 100

35 Rooting: post dosing 3 5

Rough coat 1

Salivation: prior to dosing 1

36 Piloerection 1

Rooting: post dosing 3 7

Rough coat 1

Salivation: prior to dosing 3

37 Found dead prior to dosing 1

Rooting: post dosing 9 9

Rough coat 1

Salivation: prior to dosing 2

38 Rooting: post dosing 10 11

Rough coat 1

Salivation: prior to dosing 3

39 Rooting: post dosing 9 5

Rough coat 1

Salivation: prior to dosing 2

40 Rooting: post dosing 4 7

Rough coat 1

Salivation: prior to dosing 1 5

41 Rooting: post dosing 1 9

Salivation: prior to dosing 2 4

42 Rooting: post dosing 4

Salivation: prior to dosing 1 1

43 Rooting: post dosing 2

Salivation: prior to dosing 1

44 Rooting: post dosing 1 3

Salivation: prior to dosing 1 1

45 Rooting: post dosing 4 7

Salivation: prior to dosing 1

46 Rooting: post dosing 5 5

Salivation: prior to dosing 1

47 Rooting: post dosing 1 4

Salivation: prior to dosing 2

(continued)
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Table 5-F.  Summary of Clinical Observations During the Post Wean Period for the Ketoconazole-
Treated F1 Males    (page 3 of 3)

B. Clinical Observations Summarized by Group and Day Ketoconazole (mg/kg/day, po)

Daya Observationb 0 50 100

48 Rooting: post dosing 1 8

Salivation: prior to dosing 6

49 Rooting: post dosing 1

Salivation: prior to dosing 4

50 Rooting: post dosing 1 4

Salivation: prior to dosing 3

51 Rooting: post dosing 2

Salivation: prior to dosing 3

52 Salivation: prior to dosing 2

aPos tnata l day.
bClinic al obs erva tions  are ta bulated on ce pe r day p er an ima l.
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Table 5-G.  Summary of Clinical Observations During the Post Wean Period for the Linuron-Treated
F1 Males    (page 1 of 2)

A. Clinical Observations Summarized by Group Linuron (mg/kg/day, po)

Observation 0 50 100

Difficult to dose 1

Efflux of the dosing solution 1

Found dead prior to dosing 1

Rooting: post dosing 15 15

Salivation: post dosing 1

Salivation: prior to dosing 6 14

B. Clinical Observations Summarized by Group and Day Linuron (mg/kg/day, po)

Daya Observationb 0 50 100

25 Efflux of the dosing solution 1

Rooting: post dosing 5

26 Rooting: post dosing 11

Salivation: prior to dosing 1

27 Rooting: post dosing 15

28 Rooting: post dosing 5

29 Rooting: post dosing 1

Salivation: prior to dosing 3

30 Rooting: post dosing 4 10

Salivation: prior to dosing 2 4

31 Found dead prior to dosing 1

Rooting: post dosing 7 14

Salivation: prior to dosing 1 3

32 Rooting: post dosing 7 13

Salivation: prior to dosing 1 6

33 Rooting: post dosing 14 12

Salivation: prior to dosing 1 5

34 Rooting: post dosing 6 12

Salivation: prior to dosing 1 4

35 Rooting: post dosing 3 10

Salivation: prior to dosing 1

36 Rooting: post dosing 2 12

Salivation: prior to dosing 1

(continued)



08055.001.015.001

181

Table 5-G.  Summary of Clinical Observations During the Post Wean Period for the Linuron-Treated
F1 Males    (page 2 of 2)

B. Clinical Observations Summarized by Group and Day Linuron (mg/kg/day, po)

Daya Observationb 0 50 100

37 Rooting: post dosing 9 12

Salivation: prior to dosing 2 4

38 Rooting: post dosing 9 15

Salivation: prior to dosing 3 6

39 Rooting: post dosing 11 14

Salivation: prior to dosing 1 3

40 Rooting: post dosing 10 11

Salivation: prior to dosing 2 9

41 Difficult to dose 1

Rooting: post dosing 7 10

Salivation: prior to dosing 2 7

42 Rooting: post dosing 4 5

Salivation: prior to dosing 3 5

43 Rooting: post dosing 5 1

Salivation: prior to dosing 5 2

44 Rooting: post dosing 9 11

Salivation: prior to dosing 4 6

45 Rooting: post dosing 7 7

Salivation: prior to dosing 5 4

46 Rooting: post dosing 4 4

Salivation: prior to dosing 2 4

47 Rooting: post dosing 10 7

Salivation: prior to dosing 2 3

48 Rooting: post dosing 10 9

Salivation: prior to dosing 2 2

49 Rooting: post dosing 5 2

Salivation: prior to dosing 1 1

50 Rooting: post dosing 3 7

Salivation: prior to dosing 1 1

51 Rooting: post dosing 7 5

Salivation: post dosing 1

                  prior to dosing 1 1

52 Salivation: prior to dosing 1

aPostn atal da y.
bClinica l observ ations a re tabu lated on ce per d ay per a nimal.
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Table  5-H.  Su mm ary of C linical O bserv ations  During  the Po st We an Pe riod for  the Ph enob arbital-
Treated F1 Males    (page 1 of 3)

A. Clinical Observations Summarized by Group Phenobarbital (mg/kg/day, po)

Observation 0 50 100

Ataxia: post dosing 6 5

Efflux of the dosing solution 1 1

Found dead prior to dosing 1

Prone: post dosing 4 15

Right front leg: bruised 1

Right front paw: second digit missing 1

Rooting: post dosing 12 15

Rough coat 4 3

Salivation: prior to dosing 4 6

B. Clinical Observations Summarized by Group and Day Phenobarbital (mg/kg/day, po)

Daya Observationb 0 50 100

23 Ataxia: post dosing 2 3

Efflux of the dosing solution 1

Prone: post dosing 1 9

24 Ataxia: post dosing 3 2

Efflux of the dosing solution 1

Prone: post dosing 4 15

25 Ataxia: post dosing 1

Prone: post dosing 6

26 Rooting: post dosing 4 8

Salivation: prior to dosing 1 1

27 Rooting: post dosing 5 13

Salivation: prior to dosing 1 2

28 Rooting: post dosing 2 6

30 Right fro nt leg: bru ised, an imal no t using it 1

Rooting: post dosing 3 2

31 Found dead prior to dosing 1

Right fro nt leg: bru ised, an imal us ing it a little 1

Rooting: post dosing 4 4

32 Right fro nt leg: bru ised, an imal us ing it 1

Rooting: post dosing 1 11

Salivation: prior to dosing 1 3

33 Rooting: post dosing 3 5

Rough coat 2 2

Salivation: prior to dosing 1 2

(continued)
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Table  5-H.  Su mm ary of C linical O bserv ations  During  the Po st We an Pe riod for  the Ph enob arbital-
Treated F1 Males    (page 2 of 3)

B. Clinical Observations Summarized by Group and Day Phenobarbital (mg/kg/day, po)

Daya Observationb 0 50 100

34 Rooting: post dosing 4 4

Rough coat 2

Salivation: prior to dosing 1 3

35 Rooting: post dosing 3 7

Rough coat 1

Salivation: prior to dosing 1

36 Rooting: post dosing 2 7

Rough coat 1

37 Rooting: post dosing 5 10

Rough coat 1

Salivation: prior to dosing 1

38 Rooting: post dosing 6 11

Rough coat 1 1

Salivation: prior to dosing 1 2

39 Rooting: post dosing 5 11

Rough coat 1 1

Salivation: prior to dosing 1 3

40 Right front paw: second digit missing 1

Rooting: post dosing 6 7

Salivation: prior to dosing 3 4

41 Right front paw: second digit missing 1

Rooting: post dosing 6 7

Salivation: prior to dosing 1 1

42 Right front paw: second digit missing 1

Rooting: post dosing 2 5

43 Right front paw: second digit missing 1

Rooting: post dosing 1 2

45 Rooting: post dosing 1

46 Rooting: post dosing 1

47 Rooting: post dosing 2 4

48 Rooting: post dosing 3 3

Salivation: prior to dosing 1 1

49 Rooting: post dosing 2 4

(continued)
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Table  5-H.  Su mm ary of C linical O bserv ations  During  the Po st We an Pe riod for  the Ph enob arbital-
Treated F1 Males    (page 3 of 3)

B. Clinical Observations Summarized by Group and Day Phenobarbital (mg/kg/day, po)

Daya Observationb 0 50 100

50 Salivation: prior to dosing 1 1

51 Rooting: post dosing 1

aPos tnata l day.
bClinic al obs erva tions  are ta bulated on ce pe r day p er an ima l.
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Table 6-A.  Summary and Statistical Analysis of the Preputial Separation Data for the Atrazine-
Treated F1 Males    (page 1 of 1)

Atrazine (mg/kg/day, po)

    0   75  150

No. of Males on Study 12a 13b 12c

 Number of Males Evaluated

   12   12d 12

 Average Postnatal Day of Preputial Separatione

   41.4   42.0   42.9
  + 0.7  + 0.5  + 0.4
    N=12    N=12    N=12

 Average Body Weight (g) on Day of Acquisitione

   219.50 ‡   208.84   200.26 *
  +  5.79 §§  +  5.57  +  2.64
    N=12    N=12    N=12

aMales 69, 86 and 135 were removed from the study because their correct postnatal day 0 could not be
confirmed.

bMale  18 wa s rem oved  from  the s tudy because  it was  not dosed on the co rrec t pos tnata l days a nd m ale
119 was removed from the study because his correct postnatal day 0 could not be confirmed.

cMales 55, 118 and 127 were removed from the study because their correct postnatal day 0 could not be
confirmed.

dMale 54 was found  dead on postnatal day 37 after dosing (m isdirected dose).
eReported as the mean + S.E.M .;  pnd  = pos tnata l day.
‡p<0.05 ; ANO VA Te st.
§§p<0.01; Test for Linear Trend.
*p<0.05 ; Dunne tt’s Test.
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Table 6-B.  Summary and Statistical Analysis of the Preputial Separation Data for the
p,p'-Dichlorodiphenyldichloroethylene-Treated F1 Males    (page 1 of 1)

p,p'-Dichlorodiphenyldichloroethylene (mg/kg/day, po)

    0   50  100

No. of Males on Study 12a 14b 15

 Number of Males Evaluated

 12 13c 15

 Average Postnatal Day of Preputial Separationd

   41.4  ‡‡‡   44.9  ***   45.7  ***
  + 0.7 §§§  + 0.3  + 0.4
    N=12    N=13    N=15

 Average Body Weight (g) on Day of Acquisitiond

   219.50 ‡‡‡   251.10 ***   259.19 ***
  +  5.79 §§§  +  6.35  +  4.58
    N=12    N=13    N=15

aMales 69, 86 and 135 were removed from the study because their correct postnatal day 0 could not be
confirmed.

bMale 74 was removed from the study because his correct postnatal day 0 could not be confirmed.
cMale  20 wa s euthan ized on pos tnata l day 29  after  dosin g due  to a leg  injury.
dReported as the mean + S.E.M .;  pnd  = pos tnata l day.
‡‡‡p<0.00 1; ANO VA Te st.
§§§p<0.001; Test for Linear Trend.
***p<0.00 1; Dunn ett’s Tes t.
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Table 6-C.  Summary and Statistical Analysis of the Preputial Separation Data for the Vinclozolin-
Treated F1 Males    (page 1 of 1)

Vinclozolin (mg/kg/day, po)

    0   30  100

No. of Males on Study 12a 13b 12c

 Number of Males Evaluated

   12   13 10d

 Average Postnatal Day of Preputial Separatione

   41.4  ‡‡‡   43.8  **   46.8  ***
  + 0.7 §§§  + 0.3  + 0.3
    N=12    N=13    N=10

 Average Body Weight (g) on Day of Acquisitione

   219.50 ‡‡‡   242.86 **   259.64 ***
  +  5.79 §§§  +  4.97  +  5.98
    N=12    N=13    N=10

aMales 69, 86 and 135 were removed from the study because their correct postnatal day 0 could not be
confirmed.

bMales 79 and 115 were removed from the study because their correct postnatal day 0 could not be
confirmed.

cMales 24, 114 and 131 were removed from the study because their correct postnatal day 0 could not be
confirmed.

dMales 9 and 59 were not positive for preputial separation by postnatal day 52 when they were necropsied
and therefore they were excluded from the evaluation.

eReported as the mean + S.E.M .;  pnd  = pos tnata l day.
‡‡‡p<0.00 1; ANO VA Te st.
§§§p<0.001; Test for Linear Trend.
**p<0.01 ; Dunne tt’s Test.
***p<0.00 1; Dunn ett’s Tes t.
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Table 6-D .  Summ ary and S tatistical Analysis o f the Prepu tial Separatio n Data fo r the Me thoxych lor-
Treated F1 Males    (page 1 of 1)

Methoxychlor (mg/kg/day, po)

    0   25   50

No. of Males on Study 12a 15 13b

 Number of Males Evaluated

   12   14c 13

 Average Postnatal Day of Preputial Separationd

   41.4   41.8   41.8
  + 0.7  + 0.7  + 0.6
    N=12    N=14    N=13

 Average Body Weight (g) on Day of Acquisitiond

   219.50   218.70   220.46
  +  5.79  +  4.33  +  6.32
    N=12    N=14    N=13

aMales 69, 86 and 135 were removed from the study because their correct postnatal day 0 could not be
confirmed.

bMales 17 and 30 were removed from the study because their correct postnatal day 0 could not be
confirmed.

cMale 134 was not positive for preputial separation by postnatal day 53 when it was necropsied and
therefore it was excluded from the evaluation.

dReported as the mean + S.E.M .;  pnd  = pos tnata l day.
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Table 6-E.  Summary and Statistical Analysis of the Preputial Separation Data for the
Propylthiouracil-Treated F1 Males    (page 1 of 1)

Propylthiouracil (mg/kg/day, po)

    0    2   25

No. of Males on Study 15 15 15

 Number of Males Evaluated

   14a   15 15

 Average Postnatal Day of Preputial Separationb

   39.6  ‡‡‡   40.4   43.3  ***
  + 0.4 §§§  + 0.4  + 0.5
    N=14    N=15    N=15

 Average Body Weight (g) on Day of Acquisitionb

   207.47 ‡‡‡   216.75   166.54 ***
  +  4.20 §§§  +  4.75  +  3.95
    N=14    N=15    N=15

aMale 217 was foun d dead on postnatal day 31 prior to dosing (m isdirected dose).
bReported as the mean + S.E.M .;  pnd  = pos tnata l day.
‡‡‡p<0.00 1; ANO VA Te st.
§§§p<0.001; Test for Linear Trend.
***p<0.00 1; Dunn ett’s Tes t.
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Table 6-F.  Summary and Statistical Analysis of the Preputial Separation Data for the Ketoconazole-
Treated F1 Males    (page 1 of 1)

Ketoconazole (mg/kg/day, po)

    0   50  100

No. of Males on Study 15 15 15

 Number of Males Evaluated

   14a   15 14b

 Average Postnatal Day of Preputial Separationc

 #   39.6  †††   42.3  ÞÞÞ   44.1  ÞÞÞ
  + 0.4 ŸŸŸ  + 0.4  + 0.2
    N=14    N=15    N=14

 Average Body Weight (g) on Day of Acquisitionc

   207.47 ‡‡   227.15 *   234.76 **
  +  4.20 §§  +  7.26  +  4.98
    N=14    N=15    N=14

aMale 217 was foun d dead on postnatal day 31 prior to dosing (m isdirected dose).
bMale 242 was foun d dead on postnatal day 37 prior to dosing (m isdirected dose).
cReported as the mean + S.E.M .;  pnd  = pos tnata l day.
#Levene’s test for homogeneity of variances was significant (p<0.05), therefore robust regression methods

were used to test all treatment effects.
†††p<0. 001 ; W ald C hi-sq uare  Tes t for overa ll treatm ent e ffec t in rob ust re gres sion  mo del.
cccp<0. 001 ; Linear trend test in ro bus t regr ess ion m ode l.
ÞÞÞp<0. 001 ; Indiv idual t -test  for pa irwise  com paris ons  to control in  robu st reg ress ion m ode l.
‡‡p<0.01 ; ANO VA Te st.
§§p<0.01; Test for Linear Trend.
*p<0.05 ; Dunne tt’s Test.
**p<0.01 ; Dunne tt’s Test.
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Table 6-G.  Summary and Statistical Analysis of the Preputial Separation Data for the Linuron-
Treated F1 Males    (page 1 of 1)

Linuron (mg/kg/day, po)

    0   50  100

No. of Males on Study 15 15 15

 Number of Males Evaluated

   14a   15 15

 Average Postnatal Day of Preputial Separationb

   39.6  ‡‡‡   43.6  ***   45.5  ***
  + 0.4 §§§  + 0.5  + 0.4
    N=14    N=15    N=15

 Average Body Weight (g) on Day of Acquisitionb

   207.47 ‡   226.64 *   223.97 *
  +  4.20 §  +  3.41  +  6.41
    N=14    N=15    N=15

aMale 217 was foun d dead on postnatal day 31 prior to dosing (m isdirected dose).
bReported as the mean + S.E.M .;  pnd  = pos tnata l day.
‡p<0.05 ; ANO VA Te st.
‡‡‡p<0.00 1; ANO VA Te st.
§p<0.05; Test for Linear Trend.
§§§p<0.001; Test for Linear Trend.
*p<0.05 ; Dunne tt’s Test.
***p<0.00 1; Dunn ett’s Tes t.
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Table  6-H.  Su mm ary and  Statistic al Analysis  of the P reputia l Separ ation D ata for th e Phe noba rbital-
Treated F1 Males    (page 1 of 1)

Phenobarbital (mg/kg/day, po)

    0   50  100

No. of Males on Study 15 15 15

 Number of Males Evaluated

   14a   15 15

 Average Postnatal Day of Preputial Separationb

 #   39.6  †††   41.3  ÞÞ   43.0  ÞÞÞ
  + 0.4 ŸŸŸ  + 0.3  + 0.5
    N=14    N=15    N=15

 Average Body Weight (g) on Day of Acquisitionb

   207.47 ‡   220.48   224.17 *
  +  4.20 §  +  5.27  +  4.83
    N=14    N=15    N=15

aMale 217 was foun d dead on postnatal day 31 prior to dosing (m isdirected dose).
bReported as the mean + S.E.M .;  pnd  = pos tnata l day.
#Levene’s test for homogeneity of variances was significant (p<0.05), therefore robust regression methods

were used to test all treatment effects.
†††p<0. 001 ; W ald C hi-sq uare  Tes t for overa ll treatm ent e ffec t in rob ust re gres sion  mo del.
cccp<0. 001 ; Linear trend test in ro bus t regr ess ion m ode l.
ÞÞp<0. 01; In dividu al t-tes t for pairwis e com paris ons  to control in  robu st reg ress ion m ode l.
ÞÞÞp<0. 001 ; Indiv idual t -test  for pa irwise  com paris ons  to control in  robu st reg ress ion m ode l.
‡p<0.05 ; ANO VA Te st.
§p<0.05; Test for Linear Trend.
*p<0.05 ; Dunne tt’s Test.



Table 7-A.  Summary and Statistical Analysis of the Organ Weights and Hormone Data for the Atrazine
Treated F1 Males    (page 1 of 6)

Atrazine (mg/kg/day, po)
    0   75  150

No. of Males on Study 12a 13b 12c

No. of Males at Scheduled Sacrifice 12 12d 12

 Sacrifice Body Weight (g)e

   316.31 ‡‡‡   279.00 ***   256.67 ***
  +  6.46 §§§  +  4.52  +  4.35
    N=11f    N=12    N=12

 Pituitary Weight (g)e

    0.0113 ‡‡‡    0.0100 *    0.0079 ***
  + 0.0003 §§§  + 0.0005  + 0.0005
    N=12    N=12    N=12

 Thyroid Weight (g)e

 #    0.0185    0.0205    0.0186
  + 0.0012  + 0.0008  + 0.0007
    N=12    N=12    N=12

 Liver Weight (g)e

 #   16.4133 ††   14.8414 Þ   13.9548 ÞÞ
  + 0.6404 ŸŸŸ  + 0.3419  + 0.3022
    N=12    N=12    N=12

 Paired Adrenal Gland Weight (g)e

    0.0534    0.0497    0.0538
  + 0.0025  + 0.0019  + 0.0021
    N=12    N=12    N=12

 Paired Kidney Weight (g)e

    2.8524 ‡‡    2.7231    2.5378 **
  + 0.0865 §§  + 0.0537  + 0.0527
    N=12    N=12    N=12

 Paired Testis Weight (g)e

    2.7402    2.8174    2.8196
  + 0.0497  + 0.0580  + 0.0664
    N=12    N=12    N=12

 Paired Epididymis Weight (g)e

    0.4856 ‡‡    0.4478    0.4207 **
  + 0.0129 §§  + 0.0133  + 0.0126
    N=12    N=12    N=12

(continued)



Table 7-A.  Summary and Statistical Analysis of the Organ Weights and Hormone Data for the Atrazine
Treated F1 Males    (page 2 of 6)

Atrazine (mg/kg/day, po)
    0   75  150

 Ventral Prostate Weight (g)e

    0.2407    0.2092    0.1969
  + 0.0113 §  + 0.0145  + 0.0127
    N=12    N=12    N=12

 Dorsolateral Prostate Weight (g)e

    0.1973    0.1796    0.1560
  + 0.0167 §  + 0.0079  + 0.0098
    N=12    N=12    N=12

 Prostate Weight (g)e

    0.4380 ‡    0.3888    0.3529 **
  + 0.0221 §§  + 0.0195  + 0.0186
    N=12    N=12    N=12

 Seminal Vesicles with Coagulating Glands Weight (g)e

    0.5529 ‡‡    0.4528 *    0.4204 **
  + 0.0332 §§  + 0.0260  + 0.0215
    N=12    N=12    N=12

 Levator Ani plus Bulbcavernosus Muscle Complex Weight (g)e

    0.7060 ‡    0.5961    0.5601 **
  + 0.0259 §§  + 0.0406  + 0.0335
    N=12    N=12    N=12

 Adjusted Pituitary Weight (g)g

    0.0105    0.0101    0.0087
  + 0.0006  + 0.0004  + 0.0005
    N=11f    N=12    N=12

 Adjusted Thyroid Weight (g)g

    0.0195    0.0204    0.0183
  + 0.0014  + 0.0007  + 0.0008
  N=11f    N=12    N=12

 Adjusted Liver Weight (g)g

   14.7885   15.0751   15.4710
  + 0.6006  + 0.2601  + 0.3320
  N=11f    N=12    N=12

(continued)



Table 7-A.  Summary and Statistical Analysis of the Organ Weights and Hormone Data for the Atrazine
Treated F1 Males    (page 3 of 6)

Atrazine (mg/kg/day, po)
    0   75  150

 Adjusted Paired Adrenal Gland Weight (g)g

    0.0493    0.0502    0.0570
  + 0.0033  + 0.0022  + 0.0029
  N=11f    N=12    N=12

 Adjusted Paired Kidney Weight (g)g

    2.5828    2.7595    2.7744
  + 0.0744  + 0.0481  + 0.0648
  N=11f    N=12    N=12

 Adjusted Paired Testis Weight (g)g

    2.6125    2.8368    2.9456
  + 0.0812   + 0.0525  + 0.0707
  N=11f    N=12    N=12

 Adjusted Paired Epididymis Weight (g)g

    0.4526    0.4522    0.4490
  + 0.0189  + 0.0122  + 0.0165
  N=11f    N=12    N=12

 Adjusted Ventral Prostate Weight (g)g

    0.2254    0.2112    0.2097
  + 0.0204  + 0.0132  + 0.0178
  N=11f    N=12    N=12

 Adjusted Dorsolateral Prostate Weight (g)g

    0.1652    0.1834    0.1808
  + 0.0179  + 0.0116  + 0.0156
  N=11f    N=12    N=12

 Adjusted Prostate Weight (g)g

    0.3907    0.3946    0.3905
  + 0.0303  + 0.0196  + 0.0264
  N=11f    N=12    N=12

 Adjusted Seminal Vesicles with Coagulating Glands Weight (g)g

    0.5288    0.4572    0.4491
  + 0.0418  + 0.0270  + 0.0364
  N=11f    N=12    N=12

 Adjusted Levator Ani plus Bulbcavernosus Muscle Complex Weight (g)g

    0.6639    0.6028    0.6040
  + 0.0516  + 0.0333  + 0.0449
  N=11f    N=12    N=12

(continued)



Table 7-A.  Summary and Statistical Analysis of the Organ Weights and Hormone Data for the Atrazine
Treated F1 Males    (page 4 of 6)

Atrazine (mg/kg/day, po)
    0   75  150

 Adjusted Pituitary Weight (g)h

    0.0114 ÉÉÉ    0.0099 ‡    0.0080 ‡‡‡
  + 0.0004   + 0.0004  + 0.0004
    N=12    N=12    N=12

 Adjusted Thyroid Weight (g)h

    0.0185    0.0205    0.0187
  + 0.0011  + 0.0008  + 0.0007
    N=12    N=12    N=12

 Adjusted Liver Weight (g)h

   16.4333 ‚‚‚   14.7509 ÌÌ   14.0254 ÌÌÌ
  + 0.5017 ÊÊÊ  + 0.2801  + 0.3435
    N=12    N=12    N=12

 Adjusted Paired Adrenal Gland Weight (g)h

    0.0535    0.0494    0.0539
  + 0.0021  + 0.0021  + 0.0021
    N=12    N=12    N=12

 Adjusted Paired Kidney Weight (g)h

    2.8546 ÉÉ    2.7127    2.5458 ‡‡
  + 0.0622   + 0.0624  + 0.0623
    N=12    N=12    N=12

 Adjusted Paired Testis Weight (g)h

    2.7438    2.8015    2.8320
  + 0.0445  + 0.0446  + 0.0446
    N=12    N=12    N=12

 Adjusted Paired Epididymis Weight (g)h

    0.4863 ÉÉÉ    0.4446 ‡    0.4232 ‡‡‡
  + 0.0105   + 0.0106  + 0.0106
    N=12    N=12    N=12

 Adjusted Ventral Prostate Weight (g)h

    0.2409    0.2081    0.1977
  + 0.0128   + 0.0129  + 0.0128
    N=12    N=12    N=12

 Adjusted Dorsolateral Prostate Weight (g)h

    0.1975    0.1789    0.1565
  + 0.0122   + 0.0122  + 0.0122
    N=12    N=12    N=12

(continued)



Table 7-A.  Summary and Statistical Analysis of the Organ Weights and Hormone Data for the Atrazine
Treated F1 Males    (page 5 of 6)

Atrazine (mg/kg/day, po)
    0   75  150

 Adjusted Prostate Weight (g)h

    0.4384 É    0.3870    0.3542 ‡
  + 0.0199   + 0.0200  + 0.0200
    N=12    N=12    N=12

 Adjusted Seminal Vesicles with Coagulating Glands Weight (g)h

    0.5536 ÉÉ    0.4497 ‡    0.4229 ‡‡
  + 0.0267   + 0.0267  + 0.0267
    N=12    N=12    N=12

 Adjusted Levator Ani plus Bulbcavernosus Muscle Complex Weight (g)h

    0.7073 ÉÉ    0.5904 ‡    0.5646 ‡‡
  + 0.0314   + 0.0315  + 0.0314
    N=12    N=12    N=12

 Thyroxine Hormone (T4) (ug/dL)e

    6.46    6.35    6.28
  + 0.16  + 0.26  + 0.25
    N=12    N=12    N=12

 Thyroid Stimulating Hormone (TSH) (ng/ml)e

   10.95   10.89   12.66
  + 1.06  + 1.31  + 1.81
    N=12    N=12    N=12

(continued)



Table 7-A.  Summary and Statistical Analysis of the Organ Weights and Hormone Data for the Atrazine
Treated F1 Males    (page 6 of 6)

aMales 69, 86 and 135 were removed from the study because their correct postnatal day 0 could not be
confirmed.

bMale 18 was removed from the study because it was not dosed on the correct postnatal days and male
119 was removed from the study because his correct postnatal day 0 could not be confirmed.

cMales 55, 118 and 127 were removed from the study because their correct postnatal day 0 could not be
confirmed.

dMale 54 was found dead on postnatal day 37 after dosing (misdirected dose).
eReported as the mean + S.E.M.
fDecrease in N is due to the body weight for one animal inadvertently not being recorded prior to blood

being taken.
gReported as the adjusted mean + S.E.M. (sacrifice weight as covariate).
hReported as the adjusted mean + S.E.M. (postnatal day 21 body weight as covariate).
#Levene’s test for homogeneity of variances was significant (p<0.05), therefore robust regression methods

were used to test all treatment effects.
‡p<0.05; ANOVA Test.
‡‡p<0.01; ANOVA Test.
‡‡‡p<0.001; ANOVA Test.
§p<0.05; Test for Linear Trend.
§§p<0.01; Test for Linear Trend.
§§§p<0.001; Test for Linear Trend.
*p<0.05; Dunnett’s Test.
**p<0.01; Dunnett’s Test.
***p<0.001; Dunnett’s Test.
††p<0.01; Wald Chi-square Test for overall treatment effect in robust regression model.
cccp<0.001; Linear trend test in robust regression model.
Þp<0.05; Individual t-test for pairwise comparisons to control in robust regression model.
ÞÞp<0.01; Individual t-test for pairwise comparisons to control in robust regression model.
Ép<0.05; Analysis of Covariance with body weight at sacrifice or on postnatal day 21 as the covariate.
ÉÉp<0.01; Analysis of Covariance with body weight at sacrifice or on postnatal day 21 as the covariate.
ÉÉÉp<0.001; Analysis of Covariance with body weight at sacrifice or on postnatal day 21 as the

covariate.
p<0.05; Linear Trend Analysis of Covariance with body weight at sacrifice or on postnatal day 21 as the

covariate.
p<0.01; Linear Trend Analysis of Covariance with body weight at sacrifice or on postnatal day 21 as the

covariate.
p<0.001; Linear Trend Analysis of Covariance with body weight at sacrifice or on postnatal day 21 as

the covariate.
‡p<0.05; Dunnett’s Test with body weight at sacrifice or on postnatal day 21 as the covariate.
‡‡p<0.01; Dunnett’s Test with body weight at sacrifice or on postnatal day 21 as the covariate.
‡‡‡p<0.001; Dunnett’s Test with body weight at sacrifice or on postnatal day 21 as the covariate.
‚‚‚p<0.001; Wald Chi-square Test for overall treatment effect in robust regression model with body

weight at sacrifice or on postnatal day 21 as covariate.
ÊÊÊp<0.001; Linear trend test in robust regression model with body weight at sacrifice or on postnatal

day 21 as covariate.
ÌÌp<0.01; Individual t-test for pairwise comparisons to control in robust regression model with body weight

at sacrifice or on postnatal day 21 as covariate.
ÌÌÌp<0.001; Individual t-test for pairwise comparisons to control in robust regression model with body

weight at sacrifice or on postnatal day 21 as covariate.



Table 7-B.  Summary and Statistical Analysis of the Organ Weights and Hormone Data for the
p,p'-Dichlorodiphenyldichloroethylene Treated F1 Males    (page 1 of 6)

p,p'-Dichlorodiphenyldichloroethylene (mg/kg/day, po)
    0   50  100

No. of Males on Study 12a 14b 15

No. of Males at Scheduled Sacrifice 12 13c 15

 Sacrifice Body Weight (g)d

   316.31   316.80   311.09
  +  6.46  +  7.41  +  7.88
    N=11e    N=13    N=15

 Pituitary Weight (g)d

    0.0113    0.0110    0.0116
  + 0.0003  + 0.0005  + 0.0004
    N=12    N=13    N=14f

 Thyroid Weight (g)d

 #    0.0185 ††    0.0220 Þ    0.0243 ÞÞ
  + 0.0012 ŸŸ  + 0.0007  + 0.0016
    N=12    N=13    N=15

 Liver Weight (g)d

   16.4133 ‡‡‡   22.4886 ***   23.8107 ***
  + 0.6404 §§§  + 0.6320  + 0.7765
    N=12    N=13    N=15

 Paired Adrenal Gland Weight (g)d

    0.0534    0.0536    0.0510
  + 0.0025  + 0.0023  + 0.0033
    N=12    N=12f    N=15

 Paired Kidney Weight (g)d

    2.8524 ‡    3.1923 *    3.2025 *
  + 0.0865 §  + 0.0776  + 0.1025
    N=12    N=13    N=15

 Paired Testis Weight (g)d

    2.7402    2.7960    2.7760
  + 0.0497  + 0.0465  + 0.0604
    N=12    N=13    N=15

 Paired Epididymis Weight (g)d

    0.4856 ‡    0.4670    0.4356 *
  + 0.0129 §  + 0.0140  + 0.0144
    N=12    N=13    N=15

(continued)



Table 7-B.  Summary and Statistical Analysis of the Organ Weights and Hormone Data for the
p,p'-Dichlorodiphenyldichloroethylene Treated F1 Males    (page 2 of 6)

p,p'-Dichlorodiphenyldichloroethylene (mg/kg/day, po)
    0   50  100

 Ventral Prostate Weight (g)d

    0.2407    0.2576    0.2285
  + 0.0113  + 0.0195  + 0.0159
    N=12    N=13    N=15

 Dorsolateral Prostate Weight (g)d

    0.1973    0.2196    0.1954
  + 0.0167  + 0.0122  + 0.0180
    N=12    N=13    N=15

 Prostate Weight (g)d

    0.4380    0.4772    0.4239
  + 0.0221  + 0.0287  + 0.0232
    N=12    N=13    N=15

 Seminal Vesicles with Coagulating Glands Weight (g)d

    0.5529    0.5648    0.4891
  + 0.0332  + 0.0261  + 0.0348
    N=12    N=13    N=15

 Levator Ani plus Bulbcavernosus Muscle Complex Weight (g)d

    0.7060    0.6814    0.6217
  + 0.0259  + 0.0420  + 0.0291
    N=12    N=13    N=15

 Adjusted Pituitary Weight (g)g

    0.0115    0.0111    0.0116
  + 0.0004  + 0.0004  + 0.0004
  N=11e    N=13    N=14f

 Adjusted Thyroid Weight (g)g

    0.0190 ‚‚    0.0218 Ì    0.0245 ÌÌ
  + 0.0010 ÊÊ  + 0.0007  + 0.0014
 N=11e    N=13    N=15

 Adjusted Liver Weight (g)g

   16.5695 ÉÉÉ   22.3261 ‡‡‡   24.0453 ‡‡‡
  + 0.5246   + 0.4828  + 0.4503
 N=11e    N=13    N=15

(continued)



Table 7-B.  Summary and Statistical Analysis of the Organ Weights and Hormone Data for the
p,p'-Dichlorodiphenyldichloroethylene Treated F1 Males    (page 3 of 6)

p,p'-Dichlorodiphenyldichloroethylene (mg/kg/day, po)
    0   50  100

 Adjusted Paired Adrenal Gland Weight (g)g

    0.0532    0.0534    0.0513
  + 0.0031  + 0.0030  + 0.0027
  N=11e    N=12f    N=15

 Adjusted Paired Kidney Weight (g)g

    2.8625 ÉÉÉ    3.1691 ‡‡    3.2359 ‡‡‡
  + 0.0616   + 0.0567  + 0.0529
  N=11e    N=13    N=15

 Adjusted Paired Testis Weight (g)g

    2.7646    2.7878    2.7879
  + 0.0504  + 0.0464  + 0.0433
  N=11e    N=13    N=15

 Adjusted Paired Epididymis Weight (g)g

    0.4868 É    0.4653    0.4381 ‡
  + 0.0145   + 0.0133  + 0.0124
  N=11e    N=13    N=15

 Adjusted Ventral Prostate Weight (g)g

    0.2398    0.2553    0.2319
  + 0.0165  + 0.0151  + 0.0141
  N=11e    N=13    N=15

 Adjusted Dorsolateral Prostate Weight (g)g

    0.1946    0.2172    0.1988
  + 0.0163  + 0.0150  + 0.0140
  N=11e    N=13    N=15

 Adjusted Prostate Weight (g)g

    0.4344    0.4726    0.4306
  + 0.0229  + 0.0211  + 0.0197
  N=11e    N=13    N=15

 Adjusted Seminal Vesicles with Coagulating Glands Weight (g)g

    0.5620    0.5610    0.4945
  + 0.0330  + 0.0304  + 0.0284
  N=11e    N=13    N=15

 Adjusted Levator Ani plus Bulbcavernosus Muscle Complex Weight (g)g

    0.7155    0.6767    0.6285
  + 0.0328   + 0.0302  + 0.0281
  N=11e    N=13    N=15

(continued)



Table 7-B.  Summary and Statistical Analysis of the Organ Weights and Hormone Data for the
p,p'-Dichlorodiphenyldichloroethylene Treated F1 Males    (page 4 of 6)

p,p'-Dichlorodiphenyldichloroethylene (mg/kg/day, po)
    0   50  100

 Adjusted Pituitary Weight (g)h

    0.0114    0.0111    0.0115
  + 0.0004  + 0.0004  + 0.0004
    N=12    N=13    N=14f

 Adjusted Thyroid Weight (g)h

    0.0186 ‚‚‚    0.0220 ÌÌ    0.0242 ÌÌ
  + 0.0009 ÊÊÊ  + 0.0007  + 0.0013
    N=12    N=13    N=15

 Adjusted Liver Weight (g)h

   16.4773 ÉÉÉ   22.5309 ‡‡‡   23.7229 ‡‡‡
  + 0.5775   + 0.5548  + 0.5167
    N=12    N=13    N=15

 Adjusted Paired Adrenal Gland Weight (g)h

    0.0534    0.0536    0.0510
  + 0.0030  + 0.0030  + 0.0027
    N=12    N=12f    N=15

 Adjusted Paired Kidney Weight (g)h

    2.8605 ÉÉ    3.1976 ‡‡    3.1914 ‡‡
  + 0.0768   + 0.0738  + 0.0687
    N=12    N=13    N=15

 Adjusted Paired Testis Weight (g)h

    2.7444    2.7988    2.7704
  + 0.0486  + 0.0466  + 0.0434
    N=12    N=13    N=15

 Adjusted Paired Epididymis Weight (g)h

    0.4866 É    0.4676    0.4342 ‡‡
  + 0.0130   + 0.0125  + 0.0116
    N=12    N=13    N=15

 Adjusted Ventral Prostate Weight (g)h

    0.2415    0.2582    0.2274
  + 0.0162  + 0.0155  + 0.0145
    N=12    N=13    N=15

 Adjusted Dorsolateral Prostate Weight (g)h

    0.1981    0.2201    0.1944
  + 0.0163  + 0.0156  + 0.0146
    N=12    N=13    N=15

(continued)



Table 7-B.  Summary and Statistical Analysis of the Organ Weights and Hormone Data for the
p,p'-Dichlorodiphenyldichloroethylene Treated F1 Males    (page 5 of 6)

p,p'-Dichlorodiphenyldichloroethylene (mg/kg/day, po)
    0   50  100

 Adjusted Prostate Weight (g)h

    0.4396    0.4783    0.4217
  + 0.0238  + 0.0228  + 0.0213
    N=12    N=13    N=15

 Adjusted Seminal Vesicles with Coagulating Glands Weight (g)h

    0.5551    0.5662    0.4861
  + 0.0302  + 0.0290  + 0.0270
    N=12    N=13    N=15

 Adjusted Levator Ani plus Bulbcavernosus Muscle Complex Weight (g)h

    0.7086    0.6830    0.6182
  + 0.0297   + 0.0286  + 0.0266
    N=12    N=13    N=15

 Thyroxine Hormone (T4) (ug/dL)d

    6.46 ‡‡    5.90    5.31 **
  + 0.16 §§§  + 0.23  + 0.26
    N=12    N=13    N=15

 Thyroid Stimulating Hormone (TSH) (ng/ml)d

   10.95   14.06   14.42
  + 1.06  + 1.58  + 1.81
    N=12    N=13    N=15

(continued)



Table 7-B.  Summary and Statistical Analysis of the Organ Weights and Hormone Data for the
p,p'-Dichlorodiphenyldichloroethylene Treated F1 Males    (page 6 of 6)

aMales 69, 86 and 135 were removed from the study because their correct postnatal day 0 could not be
confirmed.

bMale 74 was removed from the study because his correct postnatal day 0 could not be confirmed.
cMale 20 was euthanized on postnatal day 29 after dosing due to a leg injury.
dReported as the mean + S.E.M.
eDecrease in N is due to the body weight for one animal inadvertently not being recorded prior to blood

being taken.
fDecrease in N is due to one organ weight being a statistical outlier and therefore it was excluded.
gReported as the adjusted mean + S.E.M. (sacrifice weight as covariate).
hReported as the adjusted mean + S.E.M. (postnatal day 21 body weight as covariate).
#Levene’s test for homogeneity of variances was significant (p<0.05), therefore robust regression methods

were used to test all treatment effects.
††p<0.01; Wald Chi-square Test for overall treatment effect in robust regression model.
ccp<0.01; Linear trend test in robust regression model.
Þp<0.05; Individual t-test for pairwise comparisons to control in robust regression model.
ÞÞp<0.01; Individual t-test for pairwise comparisons to control in robust regression model.
‡p<0.05; ANOVA Test.
‡‡p<0.01; ANOVA Test.
‡‡‡p<0.001; ANOVA Test.
§p<0.05; Test for Linear Trend.
§§§p<0.001; Test for Linear Trend.
*p<0.05; Dunnett’s Test.
**p<0.01; Dunnett’s Test.
***p<0.001; Dunnett’s Test.
‚‚p<0.01; Wald Chi-square Test for overall treatment effect in robust regression model with body weight

at sacrifice or on postnatal day 21 as covariate.
‚‚‚p<0.001; Wald Chi-square Test for overall treatment effect in robust regression model with body

weight at sacrifice or on postnatal day 21 as covariate.
ÊÊp<0.01; Linear trend test in robust regression model with body weight at sacrifice or on postnatal day

21 as covariate.
ÊÊÊp<0.001; Linear trend test in robust regression model with body weight at sacrifice or on postnatal

day 21 as covariate.
Ìp<0.05; Individual t-test for pairwise comparisons to control in robust regression model with body weight

at sacrifice or on postnatal day 21 as covariate.
ÌÌp<0.01; Individual t-test for pairwise comparisons to control in robust regression model with body weight

at sacrifice or on postnatal day 21 as covariate.
Ép<0.05; Analysis of Covariance with body weight at sacrifice or on postnatal day 21 as the covariate.
ÉÉp<0.01; Analysis of Covariance with body weight at sacrifice or on postnatal day 21 as the covariate.
ÉÉÉp<0.001; Analysis of Covariance with body weight at sacrifice or on postnatal day 21 as the

covariate.
p<0.05; Linear Trend Analysis of Covariance with body weight at sacrifice or on postnatal day 21 as the

covariate.
p<0.01; Linear Trend Analysis of Covariance with body weight at sacrifice or on postnatal day 21 as the

covariate.
p<0.001; Linear Trend Analysis of Covariance with body weight at sacrifice or on postnatal day 21 as

the covariate.
‡p<0.05; Dunnett’s Test with body weight at sacrifice or on postnatal day 21 as the covariate.
‡‡p<0.01; Dunnett’s Test with body weight at sacrifice or on postnatal day 21 as the covariate.
‡‡‡p<0.001; Dunnett’s Test with body weight at sacrifice or on postnatal day 21 as the covariate.



Table 7-C.  Summary and Statistical Analysis of the Organ Weights and Hormone Data for the Vinclozolin
Treated F1 Males    (page 1 of 6)

Vinclozolin (mg/kg/day, po)
    0   30  100

No. of Males on Study 12a 13b 12c

No. of Males at Scheduled Sacrifice 12 13 12

 Sacrifice Body Weight (g)d

 #   316.31   321.16   302.40
  +  6.46 Ÿ  +  8.86  +  5.64
    N=11e    N=13  N=11e

 Pituitary Weight (g)d

    0.0113    0.0114    0.0108
  + 0.0003  + 0.0004  + 0.0004
    N=12    N=13    N=12

 Thyroid Weight (g)d

 #    0.0185    0.0198    0.0205
  + 0.0012  + 0.0007  + 0.0006
    N=12    N=13    N=12

 Liver Weight (g)d

   16.4133   17.6915   17.3103
  + 0.6404  + 0.7660  + 0.6718
    N=12    N=13    N=12

 Paired Adrenal Gland Weight (g)d

    0.0534    0.0577    0.0572
  + 0.0025  + 0.0021  + 0.0039
    N=12    N=13    N=11f

 Paired Kidney Weight (g)d

    2.8524    2.9890    2.8058
  + 0.0865  + 0.1054  + 0.0608
    N=12    N=13    N=12

 Paired Testis Weight (g)d

    2.7402    2.9605    2.9348
  + 0.0497  + 0.0688  + 0.0777
    N=12    N=13    N=12

 Paired Epididymis Weight (g)d

    0.4856 ‡‡‡    0.4561    0.4001 ***
  + 0.0129 §§§  + 0.0144  + 0.0157
    N=12    N=13    N=12

(continued)



Table 7-C.  Summary and Statistical Analysis of the Organ Weights and Hormone Data for the Vinclozolin
Treated F1 Males    (page 2 of 6)

Vinclozolin (mg/kg/day, po)
    0   30  100

 Ventral Prostate Weight (g)d

    0.2407 ‡    0.2582    0.2064
  + 0.0113 §  + 0.0169  + 0.0117
    N=12    N=13    N=12

 Dorsolateral Prostate Weight (g)d

    0.1973 ‡‡    0.1907    0.1298 **
  + 0.0167 §§§  + 0.0136  + 0.0102
    N=12    N=13    N=12

 Prostate Weight (g)d

    0.4380 ‡‡    0.4489    0.3362 **
  + 0.0221 §§§  + 0.0252  + 0.0150
    N=12    N=13    N=12

 Seminal Vesicles with Coagulating Glands Weight (g)d

    0.5529 ‡‡‡    0.4655    0.3044 ***
  + 0.0332 §§§  + 0.0355  + 0.0200
    N=12    N=13    N=12

 Levator Ani plus Bulbcavernosus Muscle Complex Weight (g)d

    0.7060 ‡‡    0.6857    0.5443 **
  + 0.0259 §§  + 0.0441  + 0.0273
    N=12    N=13    N=12

 Adjusted Pituitary Weight (g)g

    0.0114    0.0113    0.0112
  + 0.0003  + 0.0003  + 0.0004
  N=11e    N=13  N=11e

 Adjusted Thyroid Weight (g)g

    0.0191    0.0198    0.0204
  + 0.0011  + 0.0007  + 0.0007
  N=11e    N=13  N=11e

 Adjusted Liver Weight (g)g

   16.5142   17.1621   17.8317
  + 0.4631  + 0.4613  + 0.4903
  N=11e    N=13  N=11e

(continued)



Table 7-C.  Summary and Statistical Analysis of the Organ Weights and Hormone Data for the Vinclozolin
Treated F1 Males    (page 3 of 6)

Vinclozolin (mg/kg/day, po)
    0   30  100

 Adjusted Paired Adrenal Gland Weight (g)g

    0.0529    0.0563    0.0598
  + 0.0026  + 0.0016  + 0.0039
  N=11e    N=13    N=10e,f

 Adjusted Paired Kidney Weight (g)g

    2.8566    2.9193    2.9180
  + 0.0556  + 0.0669  + 0.0385
  N=11e    N=13  N=11e

 Adjusted Paired Testis Weight (g)g

    2.7618 ‚    2.9337 Ì    2.9357 Ì
  + 0.0425 Ê  + 0.0534  + 0.0607
  N=11e    N=13  N=11e

 Adjusted Paired Epididymis Weight (g)g

    0.4848 ‚‚‚    0.4463 Ì    0.4177 ÌÌÌ
  + 0.0112 ÊÊÊ  + 0.0104  + 0.0127
  N=11e    N=13  N=11e

 Adjusted Ventral Prostate Weight (g)g

    0.2396 ‚    0.2524    0.2100
  + 0.0107  + 0.0127  + 0.0131
  N=11e    N=13  N=11e

 Adjusted Dorsolateral Prostate Weight (g)g

    0.1944 ‚‚    0.1847    0.1392 ÌÌ
  + 0.0146 ÊÊ  + 0.0135  + 0.0116
  N=11e  N=13  N=11e

 Adjusted Prostate Weight (g)g

    0.4340 ‚‚‚    0.4371    0.3492 ÌÌ
  + 0.0173 ÊÊÊ  + 0.0196  + 0.0183
  N=11e    N=13  N=11e

 Adjusted Seminal Vesicles with Coagulating Glands Weight (g)g

    0.5613 ‚‚‚    0.4551 Ì    0.3188 ÌÌÌ
  + 0.0331 ÊÊÊ  + 0.0307  + 0.0194
  N=11e    N=13  N=11e

 Adjusted Levator Ani plus Bulbcavernosus Muscle Complex Weight (g)g

    0.7158 ‚‚‚    0.6760    0.5504 ÌÌÌ
  + 0.0234 ÊÊÊ  + 0.0424  + 0.0264
  N=11e    N=13  N=11e

(continued)



Table 7-C.  Summary and Statistical Analysis of the Organ Weights and Hormone Data for the Vinclozolin
Treated F1 Males    (page 4 of 6)

Vinclozolin (mg/kg/day, po)
    0   30  100

 Adjusted Pituitary Weight (g)h

    0.0113    0.0114    0.0108
  + 0.0004  + 0.0004  + 0.0004
    N=12    N=13    N=12

 Adjusted Thyroid Weight (g)h

    0.0184    0.0198    0.0205
  + 0.0011  + 0.0008  + 0.0006
    N=12    N=13    N=12

 Adjusted Liver Weight (g)h

   16.3517   17.6998   16.3628
  + 0.6436  + 0.6180  + 0.6435
    N=12    N=13    N=12

 Adjusted Paired Adrenal Gland Weight (g)h

    0.0532    0.0577    0.0574
  + 0.0027  + 0.0026  + 0.0029
    N=12    N=13    N=11f

 Adjusted Paired Kidney Weight (g)h

    2.8444    2.9901    2.8126
  + 0.0796  + 0.0765  + 0.0796
    N=12    N=13    N=12

 Adjusted Paired Testis Weight (g)h

    2.7315 ÉÉ    2.9617 ‡‡    2.9422 ‡
  + 0.0512   + 0.0491  + 0.0512
    N=12    N=13    N=12

 Adjusted Paired Epididymis Weight (g)h

    0.4840 ÉÉÉ    0.4563    0.4015 ‡‡‡
  + 0.0122   + 0.0117  + 0.0122
    N=12    N=13    N=12

 Adjusted Ventral Prostate Weight (g)h

    0.2402 É    0.2583    0.2068
  + 0.0139   + 0.0134  + 0.0139
    N=12    N=13    N=12

 Adjusted Dorsolateral Prostate Weight (g)h

    0.1969 ÉÉ    0.1908    0.1301 ‡‡
  + 0.0140   + 0.0134  + 0.0140
    N=12    N=13    N=12

(continued)



Table 7-C.  Summary and Statistical Analysis of the Organ Weights and Hormone Data for the Vinclozolin
Treated F1 Males    (page 5 of 6)

Vinclozolin (mg/kg/day, po)
    0   30  100

 Adjusted Prostate Weight (g)h

    0.4371 ÉÉ    0.4491    0.3370 ‡‡
  + 0.0216   + 0.0207  + 0.0216
    N=12    N=13    N=12

 Adjusted Seminal Vesicles with Coagulating Glands Weight (g)h

    0.5515 ÉÉÉ    0.4657    0.3056 ‡‡‡
  + 0.0307   + 0.0295  + 0.0307
    N=12    N=13    N=12

 Adjusted Levator Ani plus Bulbcavernosus Muscle Complex Weight (g)h

    0.7028 ÉÉ    0.6862    0.5470 ‡‡
  + 0.0309   + 0.0297  + 0.0309
    N=12    N=13    N=12

 Thyroxine Hormone (T4) (ug/dL)d

    6.46 ‡‡‡    4.87 ***    4.28 ***
  + 0.16 §§§  + 0.24  + 0.23
    N=12    N=13    N=12

 Thyroid Stimulating Hormone (TSH) (ng/ml)d

   10.95   10.57   12.86
  + 1.06  + 0.62  + 1.16
    N=12    N=13    N=12

(continued)



Table 7-C.  Summary and Statistical Analysis of the Organ Weights and Hormone Data for the Vinclozolin
Treated F1 Males    (page 6 of 6)

aMales 69, 86 and 135 were removed from the study because their correct postnatal day 0 could not be
confirmed.

bMales 79 and 115 were removed from the study because their correct postnatal day 0 could not be
confirmed.

cMales 24, 114 and 131 were removed from the study because their correct postnatal day 0 could not be
confirmed.

dReported as the mean + S.E.M.
eDecrease in N is due to the body weight for one animal inadvertently not being recorded prior to blood

being taken.
fDecrease in N is due to one organ weight being a statistical outlier and therefore it was excluded.
gReported as the adjusted mean + S.E.M. (sacrifice weight as covariate).
hReported as the adjusted mean + S.E.M. (postnatal day 21 body weight as covariate).
#Levene’s test for homogeneity of variances was significant (p<0.05), therefore robust regression methods

were used to test all treatment effects.
cp<0.05; Linear trend test in robust regression model.
‡p<0.05; ANOVA Test.
‡‡p<0.01; ANOVA Test.
‡‡‡p<0.001; ANOVA Test.
§p<0.05; Test for Linear Trend.
§§p<0.01; Test for Linear Trend.
§§§p<0.001; Test for Linear Trend.
**p<0.01; Dunnett’s Test.
***p<0.001; Dunnett’s Test.
‚p<0.05; Wald Chi-square Test for overall treatment effect in robust regression model with body weight as

covariate. (17)
‚‚p<0.01; Wald Chi-square Test for overall treatment effect in robust regression model with body weight

as covariate. (17)
‚‚‚p<0.001; Wald Chi-square Test for overall treatment effect in robust regression model with body

weight as covariate. (17)
Êp<0.05; Linear trend test in robust regression model with body weight as covariate. (17)
ÊÊp<0.01; Linear trend test in robust regression model with body weight as covariate. (17)
ÊÊÊp<0.001; Linear trend test in robust regression model with body weight as covariate. (17)
Ìp<0.05; Individual t-test for pairwise comparisons to control in robust regression model with body weight

as covariate. (15)
ÌÌp<0.01; Individual t-test for pairwise comparisons to control in robust regression model with body weight

as covariate. (15)
ÌÌÌp<0.001; Individual t-test for pairwise comparisons to control in robust regression model with body

weight as covariate. (15)
Ép<0.05; Analysis of Covariance with body weight at sacrifice or on postnatal day 21 as the covariate.
ÉÉp<0.01; Analysis of Covariance with body weight at sacrifice or on postnatal day 21 as the covariate.
ÉÉÉp<0.001; Analysis of Covariance with body weight at sacrifice or on postnatal day 21 as the

covariate.
p<0.05; Linear Trend Analysis of Covariance with body weight at sacrifice or on postnatal day 21 as the

covariate.
p<0.001; Linear Trend Analysis of Covariance with body weight at sacrifice or on postnatal day 21 as

the covariate.
‡p<0.05; Dunnett’s Test with body weight at sacrifice or on postnatal day 21 as the covariate.
‡‡p<0.01; Dunnett’s Test with body weight at sacrifice or on postnatal day 21 as the covariate.
‡‡‡p<0.001; Dunnett’s Test with body weight at sacrifice or on postnatal day 21 as the covariate.



Table 7-D.  Summary and Statistical Analysis of the Organ Weights and Hormone Data for the
Methoxychlor Treated F1 Males    (page 1 of 6)

Methoxychlor (mg/kg/day, po)
    0   25   50

No. of Males on Study 12a 15 13b

No. of Males at Scheduled Sacrifice 12 15 13

 Sacrifice Body Weight (g)c

   316.31   301.97   297.66
  +  6.46  +  5.46  +  8.19
    N=11d    N=15    N=13

 Pituitary Weight (g)c

    0.0113    0.0109    0.0106
  + 0.0003  + 0.0004  + 0.0003
    N=12    N=15    N=12e

 Thyroid Weight (g)c

    0.0185 ‡    0.0210    0.0168
  + 0.0012  + 0.0010  + 0.0009
    N=12    N=15    N=13

 Liver Weight (g)c

   16.4133   15.4169   15.1498
  + 0.6404  + 0.5109  + 0.5405
    N=12    N=15    N=13

 Paired Adrenal Gland Weight (g)c

    0.0534 ‡    0.0576    0.0647 *
  + 0.0025 §§  + 0.0025  + 0.0035
    N=12    N=13e,f    N=12f

 Paired Kidney Weight (g)c

    2.8524    2.7784    2.8244
  + 0.0865  + 0.1042  + 0.1104
    N=12    N=15    N=13

 Paired Testis Weight (g)c

    2.7402    2.7707    2.7534
  + 0.0470  + 0.0570  + 0.0753
    N=12    N=15    N=13

 Paired Epididymis Weight (g)c

    0.4856    0.4933    0.4669
  + 0.0129  + 0.0123  + 0.0169
    N=12    N=15    N=13

(continued)



Table 7-D.  Summary and Statistical Analysis of the Organ Weights and Hormone Data for the
Methoxychlor Treated F1 Males    (page 2 of 6)

Methoxychlor (mg/kg/day, po)
    0   25   50

 Ventral Prostate Weight (g)c

    0.2407    0.2377    0.2432
  + 0.0113  + 0.0143  + 0.0149
    N=12    N=15    N=13

 Dorsolateral Prostate Weight (g)c

    0.1973    0.1722    0.1719
  + 0.0167  + 0.0119  + 0.0113
    N=12    N=15    N=13

 Prostate Weight (g)c

    0.4380    0.4099    0.4151
  + 0.0221  + 0.0228  + 0.0219
    N=12    N=15    N=13

 Seminal Vesicles with Coagulating Glands Weight (g)c

    0.5529 ‡‡    0.5013    0.4043 **
  + 0.0322 §§  + 0.0242  + 0.0374
    N=12    N=14g    N=13

 Levator Ani plus Bulbcavernosus Muscle Complex Weight (g)c

    0.7060    0.6840    0.6095
  + 0.0259  + 0.0381  + 0.0370
    N=12    N=15    N=12h

 Adjusted Pituitary Weight (g)i

    0.0113    0.0109    0.0107
  + 0.0004  + 0.0003  + 0.0004
    N=11d    N=15    N=12e

 Adjusted Thyroid Weight (g)i

    0.0184 ÉÉ    0.0212    0.0172
  + 0.0010  + 0.0008  + 0.0009
  N=11d    N=15    N=13

 Adjusted Liver Weight (g)i

   15.8920   15.5956   15.6251
  + 0.3471  + 0.2879  + 0.3130
  N=11d    N=15    N=13

(continued)



Table 7-D.  Summary and Statistical Analysis of the Organ Weights and Hormone Data for the
Methoxychlor Treated F1 Males    (page 3 of 6)

Methoxychlor (mg/kg/day, po)
    0   25   50

 Adjusted Paired Adrenal Gland Weight (g)i

    0.0505 ÉÉ    0.0581    0.0668 ‡‡‡
  + 0.0029   + 0.0025  + 0.0027
  N=11d    N=13e,f    N=12f

 Adjusted Paired Kidney Weight (g)i

    2.7527    2.8068    2.8999
  + 0.0837  + 0.0694  + 0.0755
  N=11d    N=15    N=13

 Adjusted Paired Testis Weight (g)i

    2.7131    2.7835    2.7875
  + 0.0588  + 0.0488  + 0.0531
  N=11d    N=15    N=13

 Adjusted Paired Epididymis Weight (g)i

    0.4746    0.4963    0.4749
  + 0.0139  + 0.0115  + 0.0125
  N=11d    N=15    N=13

 Adjusted Ventral Prostate Weight (g)i

    0.2307    0.2401    0.2496
  + 0.0145  + 0.0120  + 0.0131
  N=11d    N=15    N=13

 Adjusted Dorsolateral Prostate Weight (g)i

    0.1857    0.1746    0.1783
  + 0.0138  + 0.0114  + 0.0124
  N=11d    N=15    N=13

 Adjusted Prostate Weight (g)i

    0.4164    0.4147    0.4279
  + 0.0220  + 0.0183  + 0.0199
  N=11d    N=15    N=13

 Adjusted Seminal Vesicles with Coagulating Glands Weight (g)i

    0.5446 É    0.5066    0.4158 ‡
  + 0.0335   + 0.0287  + 0.0301
  N=11d    N=14g    N=13

 Adjusted Levator Ani plus Bulbcavernosus Muscle Complex Weight (g)i

    0.6935    0.6952    0.6191
  + 0.0352  + 0.0295  + 0.0329
  N=11d    N=15    N=12h

(continued)



Table 7-D.  Summary and Statistical Analysis of the Organ Weights and Hormone Data for the
Methoxychlor Treated F1 Males    (page 4 of 6)

Methoxychlor (mg/kg/day, po)
    0   25   50

 Adjusted Pituitary Weight (g)j

    0.0114    0.0109    0.0106
  + 0.0004  + 0.0003  + 0.0004
    N=12    N=15    N=12e

 Adjusted Thyroid Weight (g)j

    0.0186 ÉÉ    0.0209    0.0169
  + 0.0009  + 0.0008  + 0.0009
    N=12    N=15    N=13

 Adjusted Liver Weight (g)j

   16.5011   15.3167   15.1843
  + 0.4156   + 0.3719  + 0.3991
    N=12    N=15    N=13

 Adjusted Paired Adrenal Gland Weight (g)j

    0.0536 É    0.0571    0.0650 ‡‡
  + 0.0026   + 0.0025  + 0.0026
    N=12    N=13e,f    N=14f

 Adjusted Paired Kidney Weight (g)j

    2.8657    2.7633    2.8296
  + 0.0879  + 0.0786  + 0.0844
    N=12    N=15    N=13

 Adjusted Paired Testis Weight (g)j

    2.7483    2.7614    2.7565
  + 0.0530  + 0.0474  + 0.0509
    N=12    N=15    N=13

 Adjusted Paired Epididymis Weight (g)j

    0.4875    0.4911    0.4677
  + 0.0119  + 0.0106  + 0.0114
    N=12    N=15    N=13

 Adjusted Ventral Prostate Weight (g)j

    0.2423    0.2358    0.2438
  + 0.0124  + 0.0111  + 0.0119
    N=12    N=15    N=13

 Adjusted Dorsolateral Prostate Weight (g)j

    0.1985    0.1709    0.1724
  + 0.0129  + 0.0116  + 0.0124
    N=12    N=15    N=13

(continued)



Table 7-D.  Summary and Statistical Analysis of the Organ Weights and Hormone Data for the
Methoxychlor Treated F1 Males    (page 5 of 6)

Methoxychlor (mg/kg/day, po)
    0   25   50

 Adjusted Prostate Weight (g)j

    0.4408    0.4067    0.4162
  + 0.0196  + 0.0175  + 0.0188
    N=12    N=15    N=13

 Adjusted Seminal Vesicles with Coagulating Glands Weight (g)j

    0.5543 ÉÉ    0.4998    0.4046 ‡‡
  + 0.0322   + 0.0298  + 0.0309
    N=12    N=14g    N=13

 Adjusted Levator Ani plus Bulbcavernosus Muscle Complex Weight (g)j

    0.7148    0.6845    0.6001
  + 0.0332   + 0.0296  + 0.0332
    N=12    N=15    N=12h

 Thyroxine Hormone (T4) (ug/dL)c

    6.46    6.11    6.66
  + 0.16  + 0.24  + 0.25
    N=12    N=15    N=13

 Thyroid Stimulating Hormone (TSH) (ng/ml)c

   10.95   10.98   10.84
  + 1.06  + 1.65  + 0.74
    N=12    N=15    N=13

(continued)



Table 7-D.  Summary and Statistical Analysis of the Organ Weights and Hormone Data for the
Methoxychlor Treated F1 Males    (page 6 of 6)

aMales 69, 86 and 135 were removed from the study because their correct postnatal day 0 could not be
confirmed.

bMales 17 and 30 were removed from the study because their correct postnatal day 0 could not be
confirmed.

cReported as the mean + S.E.M.
dDecrease in N is due to the body weight for one animal inadvertently not being recorded prior to blood

being taken.
eDecrease in N is due to one organ weight being a statistical outlier and therefore it was excluded.
fDecrease in N is due to one adrenal gland from one animal inadvertently being lost prior to weighing.
gDecrease in N is due to one seminal vesicles with coagulating glands inadvertently being nicked and

leaking prior to weighing and therefore the weight was excluded.
hDecrease in N is due to one levator ani plus bulbcavernosus muscle complex inadvertently not being

completely removed from the animal and therefore the weight was excluded.
iReported as the adjusted mean + S.E.M. (sacrifice weight as covariate).
jReported as the adjusted mean + S.E.M. (postnatal day 21 body weight as covariate).
‡p<0.05; ANOVA Test.
‡‡p<0.01; ANOVA Test.
§§p<0.01; Test for Linear Trend.
*p<0.05; Dunnett’s Test.
**p<0.01; Dunnett’s Test.
Ép<0.05; Analysis of Covariance with body weight at sacrifice or on postnatal day 21 as the covariate.
ÉÉp<0.01; Analysis of Covariance with body weight at sacrifice or on postnatal day 21 as the covariate.
p<0.05; Linear Trend Analysis of Covariance with body weight at sacrifice or on postnatal day 21 as the

covariate.
p<0.01; Linear Trend Analysis of Covariance with body weight at sacrifice or on postnatal day 21 as the

covariate.
p<0.001; Linear Trend Analysis of Covariance with body weight at sacrifice or on postnatal day 21 as

the covariate.
‡p<0.05; Dunnett’s Test with body weight at sacrifice or on postnatal day 21 as the covariate.
‡‡p<0.01; Dunnett’s Test with body weight at sacrifice or on postnatal day 21 as the covariate.
‡‡‡p<0.001; Dunnett’s Test with body weight at sacrifice or on postnatal day 21 as the covariate.



Table 7-E.  Summary and Statistical Analysis of the Organ Weights and Hormone Data for the
Propylthiouracil Treated F1 Males    (page 1 of 6)

Propylthiouracil (mg/kg/day, po)
    0    2   25

No. of Males on Study 15 15 15

No. of Males at Scheduled Sacrifice 14a 15 14b

 Sacrifice Body Weight (g)c

   320.70 ‡‡‡   294.04 **   173.91 ***
  +  6.74 §§§  +  7.18  +  3.95
    N=14    N=15    N=13d

 Pituitary Weight (g)c

    0.0117 ‡‡    0.0116    0.0096 **
  + 0.0006 §§  + 0.0003  + 0.0005
    N=14    N=14e    N=14

 Thyroid Weight (g)c

    0.0273 ‡‡‡    0.0770 ***    0.0886 ***
  + 0.0011 §§§  + 0.0044  + 0.0067
    N=14    N=15    N=14

 Liver Weight (g)c

   17.6196 ‡‡‡   15.2176 **    7.7000 ***
  + 0.5792 §§§  + 0.6546  + 0.3260
    N=14    N=15    N=14

 Paired Adrenal Gland Weight (g)c

    0.0480 ‡‡‡    0.0385 ***    0.0254 ***
  + 0.0016 §§§  + 0.0014  + 0.0011
    N=14    N=15    N=14

 Paired Kidney Weight (g)c

    3.1147 ‡‡‡    2.4769 ***    1.4226 ***
  + 0.0800 §§§  + 0.0858  + 0.0411
    N=14    N=15    N=14

 Paired Testis Weight (g)c

    2.8678 ‡‡    2.8014    2.6496 **
  + 0.0299 §§  + 0.0447  + 0.0539
    N=14    N=15    N=14

 Paired Epididymis Weight (g)c

    0.4564 ‡‡    0.4386    0.3791 **
  + 0.0142 §§§  + 0.0160  + 0.0138
    N=14    N=15    N=14

(continued)



Table 7-E.  Summary and Statistical Analysis of the Organ Weights and Hormone Data for the
Propylthiouracil Treated F1 Males    (page 2 of 6)

Propylthiouracil (mg/kg/day, po)
    0    2   25

 Ventral Prostate Weight (g)c

    0.2657 ‡‡    0.2410    0.1888 **
  + 0.0168 §§  + 0.0147  + 0.0157
    N=14    N=15    N=14

 Dorsolateral Prostate Weight (g)c

    0.1852 ‡    0.1692    0.1310 **
  + 0.0130 §§  + 0.0125  + 0.0113
    N=14    N=15    N=14

 Prostate Weight (g)c

    0.4509 ‡‡    0.4101    0.3199 ***
  + 0.0258 §§§  + 0.0223  + 0.0207
    N=14    N=15    N=14

 Seminal Vesicles with Coagulating Glands Weight (g)c

    0.6396 ‡    0.6910    0.5244
  + 0.0462 §  + 0.0431  + 0.0372
    N=13f    N=15    N=14

 Levator Ani plus Bulbcavernosus Muscle Complex Weight (g)c

    0.6384 ‡‡‡    0.6539    0.3702 ***
  + 0.0279 §§§  + 0.0326  + 0.0308
    N=14    N=15    N=14

 Adjusted Pituitary Weight (g)g

    0.0106    0.0111    0.0115
  + 0.0008  + 0.0006  + 0.0012
    N=14    N=14e    N=13d

 Adjusted Thyroid Weight (g)g

    0.0140 ÉÉÉ    0.0701 ‡‡‡    0.1076 ‡‡‡
  + 0.0071  + 0.0050  + 0.0106
    N=14    N=15  N=13d

 Adjusted Liver Weight (g)g

   13.2806 É   12.9385   15.0343
  + 0.4405   + 0.3085  + 0.6553
    N=14    N=15  N=13d

(continued)



Table 7-E.  Summary and Statistical Analysis of the Organ Weights and Hormone Data for the
Propylthiouracil Treated F1 Males    (page 3 of 6)

Propylthiouracil (mg/kg/day, po)
    0    2   25

 Adjusted Paired Adrenal Gland Weight (g)g

    0.0437 ÉÉ    0.0363 ‡‡    0.0324
  + 0.0023  + 0.0016  + 0.0034
    N=14    N=15  N=13d

 Adjusted Paired Kidney Weight (g)g

    2.6024 ÉÉÉ    2.2132 ‡‡‡    2.3002
  + 0.0769  + 0.0539  + 0.1145
    N=14    N=15  N=13d

 Adjusted Paired Testis Weight (g)g

    2.7938    2.7633    2.8045
  + 0.0706  + 0.0495  + 0.1051
    N=14    N=15  N=13d

 Adjusted Paired Epididymis Weight (g)g

    0.3881    0.4035    0.4958
  + 0.0224   + 0.0157  + 0.0334
    N=14    N=15  N=13d

 Adjusted Ventral Prostate Weight (g)g

    0.2045    0.2094    0.2924
  + 0.0253  + 0.0177  + 0.0376
    N=14    N=15  N=13d

 Adjusted Dorsolateral Prostate Weight (g)g

    0.1597    0.1560    0.1753
  + 0.0213  + 0.0149  + 0.0317
    N=14    N=15  N=13d

 Adjusted Prostate Weight (g)g

    0.3641    0.3654    0.4677
  + 0.0372  + 0.0261  + 0.0554
    N=14    N=15  N=13d

 Adjusted Seminal Vesicles with Coagulating Glands Weight (g)g

    0.4696 É    0.6022 ‡    0.8212 ‡
  + 0.0640  + 0.0441  + 0.0912
    N=13f    N=15  N=13d

 Adjusted Levator Ani plus Bulbcavernosus Muscle Complex Weight (g)g

    0.5227    0.5943    0.5669
  + 0.0495  + 0.0347  + 0.0737
    N=14    N=15  N=13d

(continued)



Table 7-E.  Summary and Statistical Analysis of the Organ Weights and Hormone Data for the
Propylthiouracil Treated F1 Males    (page 4 of 6)

Propylthiouracil (mg/kg/day, po)
    0    2   25

 Adjusted Pituitary Weight (g)h

    0.0116 ÉÉ    0.0117    0.0097 ‡‡
  + 0.0005   + 0.0005  + 0.0005
    N=14    N=14e  N=14

 Adjusted Thyroid Weight (g)h

    0.0273 ÉÉÉ    0.0770 ‡‡‡    0.0885 ‡‡‡
  + 0.0048   + 0.0046  + 0.0048
    N=14    N=15  N=14

 Adjusted Liver Weight (g)h

   17.5770 ÉÉÉ   15.2090 ‡‡    7.7519 ‡‡‡
  + 0.5076   + 0.4901  + 0.5077
    N=14    N=15  N=14

 Adjusted Paired Adrenal Gland Weight (g)h

    0.0479 ÉÉÉ    0.0385 ‡‡‡    0.0255 ‡‡‡
  + 0.0014   + 0.0013  + 0.0014
    N=14    N=15  N=14

 Adjusted Paired Kidney Weight (g)h

    3.1088 ÉÉÉ    2.4757 ‡‡‡    1.4297 ‡‡‡
  + 0.0671   + 0.0648  + 0.0672
    N=14    N=15  N=14

 Adjusted Paired Testis Weight (g)h

    2.8640 ÉÉ    2.8007    2.6542 ‡‡
  + 0.0400   + 0.0386  + 0.0400
    N=14    N=15  N=14

 Adjusted Paired Epididymis Weight (g)h

    0.4550 ÉÉÉ    0.4383    0.3808 ‡‡‡
  + 0.0130   + 0.0126  + 0.0130
    N=14    N=15  N=14

 Adjusted Ventral Prostate Weight (g)h

    0.2646 ÉÉ    0.2407    0.1902 ‡‡
  + 0.0149   + 0.0143  + 0.0149
    N=14    N=15  N=14

 Adjusted Dorsolateral Prostate Weight (g)h

    0.1848 É    0.1691    0.1315 ‡‡
  + 0.0124   + 0.0120  + 0.0124
    N=14    N=15  N=14

(continued)



Table 7-E.  Summary and Statistical Analysis of the Organ Weights and Hormone Data for the
Propylthiouracil Treated F1 Males    (page 5 of 6)

Propylthiouracil (mg/kg/day, po)
    0    2   25

 Adjusted Prostate Weight (g)h

    0.4494 ÉÉÉ    0.4098    0.3217 ‡‡‡
  + 0.0221   + 0.0213  + 0.0221
    N=14    N=15  N=14

 Adjusted Seminal Vesicles with Coagulating Glands Weight (g)h

    0.6358 É    0.6905    0.5285
  + 0.0404   + 0.0376  + 0.0390
    N=13f    N=15  N=14

 Adjusted Levator Ani plus Bulbcavernosus Muscle Complex Weight (g)h

    0.6367 ÉÉÉ    0.6535    0.3722 ‡‡‡
  + 0.0300   + 0.0290  + 0.0300
    N=14    N=15  N=14

 Thyroxine Hormone (T4) (ug/dL)c

 #    5.78 †††    0.53 ÞÞÞ    0.37 ÞÞÞ 
  + 0.27 ŸŸŸ  + 0.08  + 0.01
    N=14    N=9i    N=6i

 Thyroid Stimulating Hormone (TSH) (ng/ml)c

 #   11.54 †††   82.13 ÞÞÞ   134.63 ÞÞÞ 
  + 0.90 ŸŸŸ  + 4.60  + 7.89
    N=14    N=15    N=14

(continued)



Table 7-E.  Summary and Statistical Analysis of the Organ Weights and Hormone Data for the
Propylthiouracil Treated F1 Males    (page 6 of 6)

aMale 217 was found dead on postnatal day 31 prior to dosing (misdirected dose).
bMale 268 was found dead on postnatal day 50 prior to dosing.
cReported as the mean + S.E.M.
dDecrease in N is due to one sacrifice weight inadvertently not being recorded.
eDecrease in N is due to one organ weight being a statistical outlier and therefore it was excluded.
fDecrease in N is due to one seminal vesicles with coagulating glands inadvertently being nicked and

leaking prior to weighing and therefore the weight was excluded.
gReported as the adjusted mean + S.E.M. (sacrifice weight as covariate).
hReported as the adjusted mean + S.E.M. (postnatal day 21 body weight as covariate).
iDecrease in N is due to one or more thyroxine values being below the minimum detection limit of the

assay and they were therefore excluded.
‡p<0.05; ANOVA Test.
‡‡p<0.01; ANOVA Test.
‡‡‡p<0.001; ANOVA Test.
§p<0.05; Test for Linear Trend.
§§p<0.01; Test for Linear Trend.
§§§p<0.001; Test for Linear Trend.
**p<0.01; Dunnett’s Test.
***p<0.001; Dunnett’s Test.
Ép<0.05; Analysis of Covariance with body weight at sacrifice or on postnatal day 21 as the covariate.
ÉÉp<0.01; Analysis of Covariance with body weight at sacrifice or on postnatal day 21 as the covariate.
ÉÉÉp<0.001; Analysis of Covariance with body weight at sacrifice or on postnatal day 21 as the

covariate.
p<0.05; Linear Trend Analysis of Covariance with body weight at sacrifice or on postnatal day 21 as the

covariate.
p<0.01; Linear Trend Analysis of Covariance with body weight at sacrifice or on postnatal day 21 as the

covariate.
p<0.001; Linear Trend Analysis of Covariance with body weight at sacrifice or on postnatal day 21 as

the covariate.
‡p<0.05; Dunnett’s Test with body weight at sacrifice or on postnatal day 21 as the covariate.
‡‡p<0.01; Dunnett’s Test with body weight at sacrifice or on postnatal day 21 as the covariate.
‡‡‡p<0.001; Dunnett’s Test with body weight at sacrifice or on postnatal day 21 as the covariate.
†††p<0.001; Wald Chi-square Test for overall treatment effect in robust regression model.
cccp<0.001; Linear trend test in robust regression model.
ÞÞÞp<0.001; Individual t-test for pairwise comparisons to control in robust regression model.



Table 7-F.  Summary and Statistical Analysis of the Organ Weights and Hormone Data for the
Ketoconazole Treated F1 Males    (page 1 of 6)

Ketoconazole (mg/kg/day, po)
    0   50  100

No. of Males on Study 15 15 15

No. of Males at Scheduled Sacrifice 14a 15 14b

 Sacrifice Body Weight (g)c

   320.70   315.68   301.50
  +  6.74  +  6.57  +  7.51
    N=14    N=15    N=14

 Pituitary Weight (g)c

    0.0117    0.0107    0.0117
  + 0.0006  + 0.0004  + 0.0005
    N=14    N=15    N=14

 Thyroid Weight (g)c

    0.0273    0.0266    0.0267
  + 0.0011  + 0.0011  + 0.0006
    N=14    N=15    N=14

 Liver Weight (g)c

   17.6196   19.1954   19.1401
  + 0.5792  + 0.5408  + 0.8105
    N=14    N=15    N=14

 Paired Adrenal Gland Weight (g)c

 #    0.0480 †††    0.0704 ÞÞÞ    0.0908 ÞÞÞ
  + 0.0016 ŸŸŸ  + 0.0036  + 0.0047
    N=14    N=15    N=14

 Paired Kidney Weight (g)c

    3.1147    3.1021    3.1597
  + 0.0800  + 0.0708  + 0.1181
    N=14    N=15    N=14

 Paired Testis Weight (g)c

 #    2.8678 †††    2.8051    2.7212 ÞÞÞ
  + 0.0299 ŸŸŸ  + 0.0563  + 0.0223
    N=14    N=15    N=14

 Paired Epididymis Weight (g)c

    0.4564    0.4294    0.4118
  + 0.0142 §  + 0.0139  + 0.0109
    N=14    N=15    N=14

(continued)



Table 7-F.  Summary and Statistical Analysis of the Organ Weights and Hormone Data for the
Ketoconazole Treated F1 Males    (page 2 of 6)

Ketoconazole (mg/kg/day, po)
    0   50  100

 Ventral Prostate Weight (g)c

 #    0.2657    0.2372    0.2058
  + 0.0168 Ÿ  + 0.0116  + 0.0243
    N=14    N=15    N=14

 Dorsolateral Prostate Weight (g)c

    0.1852    0.1572    0.1476
  + 0.0130  + 0.0143  + 0.0126
    N=14    N=15    N=14

 Prostate Weight (g)c

    0.4509    0.3944    0.3534
  + 0.0258 §  + 0.0237  + 0.0324
    N=14    N=15    N=14

 Seminal Vesicles with Coagulating Glands Weight (g)c

    0.6396 ‡‡‡    0.4789 **    0.4193 ***
  + 0.0462 §§§  + 0.0215  + 0.0372
    N=13d    N=15    N=14

 Levator Ani plus Bulbcavernosus Muscle Complex Weight (g)c

    0.6384    0.5757    0.5425
  + 0.0279 §  + 0.0262  + 0.0306
    N=14    N=15    N=14

 Adjusted Pituitary Weight (g)e

    0.0114    0.0106    0.0120
  + 0.0005  + 0.0004  + 0.0005
    N=14    N=15    N=14

 Adjusted Thyroid Weight (g)e

    0.0271    0.0265    0.0270
  + 0.0010  + 0.0010  + 0.0010
    N=14    N=15    N=14

 Adjusted Liver Weight (g)e

   16.9686 ÉÉÉ   18.9523 ‡‡‡   20.0516 ‡‡‡
  + 0.3347   + 0.3190  + 0.3397
    N=14    N=15    N=14

(continued)



Table 7-F.  Summary and Statistical Analysis of the Organ Weights and Hormone Data for the
Ketoconazole Treated F1 Males    (page 3 of 6)

Ketoconazole (mg/kg/day, po)
    0   50  100

 Adjusted Paired Adrenal Gland Weight (g)e

    0.0464 ‚‚‚    0.0698 ÌÌÌ    0.0930 ÌÌÌ
  + 0.0020 ÊÊÊ  + 0.0029  + 0.0042
    N=14    N=15    N=14

 Adjusted Paired Kidney Weight (g)e

    3.0337 É    3.0718    3.2730 ‡
  + 0.0604   + 0.0575  + 0.0613
    N=14    N=15    N=14

 Adjusted Paired Testis Weight (g)e

    2.8591 ‚‚    2.8019    2.7334 ÌÌ
  + 0.0287 ÊÊ  + 0.0537  + 0.0238
    N=14    N=15    N=14

 Adjusted Paired Epididymis Weight (g)e

    0.4505    0.4272    0.4201
  + 0.0126  + 0.0120  + 0.0128
    N=14    N=15    N=14

 Adjusted Ventral Prostate Weight (g)e

    0.2616    0.2356    0.2117
  + 0.0162  + 0.0109  + 0.0231
    N=14    N=15    N=14

 Adjusted Dorsolateral Prostate Weight (g)e

    0.1817    0.1559    0.1525
  + 0.0135  + 0.0129  + 0.0137
    N=14    N=15    N=14

 Adjusted Prostate Weight (g)e

    0.4432    0.3915    0.3642
  + 0.0277  + 0.0264  + 0.0281
    N=14    N=15    N=14

 Adjusted Seminal Vesicles with Coagulating Glands Weight (g)e

    0.6282 ÉÉ    0.4747 ‡‡    0.4344 ‡‡
  + 0.0363   + 0.0334  + 0.0355
    N=13d    N=15    N=14

 Adjusted Levator Ani plus Bulbcavernosus Muscle Complex Weight (g)e

    0.6287    0.5721    0.5561
  + 0.0280  + 0.0267  + 0.0285
    N=14    N=15    N=14

(continued)



Table 7-F.  Summary and Statistical Analysis of the Organ Weights and Hormone Data for the
Ketoconazole Treated F1 Males    (page 4 of 6)

Ketoconazole (mg/kg/day, po)
    0   50  100

 Adjusted Pituitary Weight (g)f

    0.0116    0.0107    0.0118
  + 0.0005  + 0.0005  + 0.0005
    N=14    N=15    N=14

 Adjusted Thyroid Weight (g)f

    0.0273    0.0265    0.0268
  + 0.0010  + 0.0010  + 0.0010
    N=14    N=15    N=14

 Adjusted Liver Weight (g)f

   17.5861   19.1172   19.2573
  + 0.5568   + 0.5382  + 0.5575
    N=14    N=15    N=14

 Adjusted Paired Adrenal Gland Weight (g)f

    0.0478 ‚‚‚    0.0701 ÌÌÌ    0.0913 ÌÌÌ
  + 0.0021 ÊÊÊ  + 0.0029  + 0.0041
    N=14    N=15    N=14

 Adjusted Paired Kidney Weight (g)f

    3.1101    3.0915    3.1756
  + 0.0791  + 0.0765  + 0.0792
    N=14    N=15    N=14

 Adjusted Paired Testis Weight (g)f

    2.8673 ‚‚‚    2.8038    2.7232 ÌÌÌ
  + 0.0285 ÊÊÊ  + 0.0542  + 0.0216
    N=14    N=15    N=14

 Adjusted Paired Epididymis Weight (g)f

    0.4559    0.4284    0.4134
  + 0.0125   + 0.0121  + 0.0125
    N=14    N=15    N=14

 Adjusted Ventral Prostate Weight (g)f

    0.2652    0.2359    0.2078
  + 0.0143 Ê  + 0.0122  + 0.0222
    N=14    N=15    N=14

 Adjusted Dorsolateral Prostate Weight (g)f

    0.1849    0.1565    0.1486
  + 0.0133  + 0.0128  + 0.0133
    N=14    N=15    N=14

(continued)



Table 7-F.  Summary and Statistical Analysis of the Organ Weights and Hormone Data for the
Ketoconazole Treated F1 Males    (page 5 of 6)

Ketoconazole (mg/kg/day, po)
    0   50  100

 Adjusted Prostate Weight (g)f

    0.4501    0.3924    0.3564
  + 0.0265   + 0.0256  + 0.0265
    N=14    N=15    N=14

 Adjusted Seminal Vesicles with Coagulating Glands Weight (g)f

    0.6389 ÉÉÉ    0.4777 ‡‡    0.4212 ‡‡‡
  + 0.0367   + 0.0341  + 0.0354
    N=13d    N=15    N=14

 Adjusted Levator Ani plus Bulbcavernosus Muscle Complex Weight (g)f

    0.6377    0.5742    0.5448
  + 0.0280   + 0.0270  + 0.0280
    N=14    N=15    N=14

 Thyroxine Hormone (T4) (ug/dL)c

    5.78    5.58    5.65
  + 0.27  + 0.21  + 0.20
    N=14    N=15    N=14

 Thyroid Stimulating Hormone (TSH) (ng/ml)c

   11.54   10.02   11.15
  + 0.90  + 0.64  + 0.88
    N=14    N=15    N=14

(continued)



Table 7-F.  Summary and Statistical Analysis of the Organ Weights and Hormone Data for the
Ketoconazole Treated F1 Males    (page 6 of 6)

aMale 217 was found dead on postnatal day 31 prior to dosing (misdirected dose).
bMale 242 was found dead on postnatal day 37 prior to dosing (misdirected dose).
cReported as the mean + S.E.M.
dDecrease in N is due to one seminal vesicles with coagulating glands inadvertently being nicked and

leaking prior to weighing and therefore the weight was excluded.
eReported as the adjusted mean + S.E.M. (sacrifice weight as covariate).
fReported as the adjusted mean + S.E.M. (postnatal day 21 body weight as covariate).
#Levene’s test for homogeneity of variances was significant (p<0.05), therefore robust regression methods

were used to test all treatment effects.
†††p<0.001; Wald Chi-square Test for overall treatment effect in robust regression model.
cp<0.05; Linear trend test in robust regression model.
cccp<0.001; Linear trend test in robust regression model.
ÞÞÞp<0.001; Individual t-test for pairwise comparisons to control in robust regression model.
‡‡‡p<0.001; ANOVA Test.
§p<0.05; Test for Linear Trend.
§§§p<0.001; Test for Linear Trend.
**p<0.01; Dunnett’s Test.
***p<0.001; Dunnett’s Test.
Ép<0.05; Analysis of Covariance with body weight at sacrifice or on postnatal day 21 as the covariate.
ÉÉp<0.01; Analysis of Covariance with body weight at sacrifice or on postnatal day 21 as the covariate.
ÉÉÉp<0.001; Analysis of Covariance with body weight at sacrifice or on postnatal day 21 as the

covariate.
p<0.05; Linear Trend Analysis of Covariance with body weight at sacrifice or on postnatal day 21 as the

covariate.
p<0.001; Linear Trend Analysis of Covariance with body weight at sacrifice or on postnatal day 21 as

the covariate.
‡p<0.05; Dunnett’s Test with body weight at sacrifice or on postnatal day 21 as the covariate.
‡‡p<0.01; Dunnett’s Test with body weight at sacrifice or on postnatal day 21 as the covariate.
‡‡‡p<0.001; Dunnett’s Test with body weight at sacrifice or on postnatal day 21 as the covariate.
‚‚p<0.01; Wald Chi-square Test for overall treatment effect in robust regression model with body weight

at sacrifice or on postnatal day 21 as covariate.
‚‚‚p<0.001; Wald Chi-square Test for overall treatment effect in robust regression model with body

weight at sacrifice or on postnatal day 21 as covariate.
Êp<0.05; Linear trend test in robust regression model with body weight at sacrifice or on postnatal day 21

as covariate.
ÊÊp<0.01; Linear trend test in robust regression model with body weight at sacrifice or on postnatal day

21 as covariate.
ÊÊÊp<0.001; Linear trend test in robust regression model with body weight at sacrifice or on postnatal

day 21 as covariate.
ÌÌp<0.01; Individual t-test for pairwise comparisons to control in robust regression model with body weight

at sacrifice or on postnatal day 21 as covariate.
ÌÌÌp<0.001; Individual t-test for pairwise comparisons to control in robust regression model with body

weight at sacrifice or on postnatal day 21 as covariate.



Table 7-G.  Summary and Statistical Analysis of the Organ Weights and Hormone Data for the Linuron
Treated F1 Males    (page 1 of 6)

Linuron (mg/kg/day, po)
    0   50  100

No. of Males on Study 15 15 15

No. of Males at Scheduled Sacrifice 14a 15 15

 Sacrifice Body Weight (g)b

   320.70 ‡‡‡   298.66 *   268.89 ***
  +  6.74 §§§  +  5.69  +  6.87
    N=14    N=15    N=15

 Pituitary Weight (g)b

    0.0117 ‡‡‡    0.0097 **    0.0092 ***
  + 0.0006 §§§  + 0.0003  + 0.0003
    N=14    N=15    N=15

 Thyroid Weight (g)b

    0.0273 ‡‡    0.0294    0.0242 *
  + 0.0011 §  + 0.0009  + 0.0008
    N=14    N=15    N=15

 Liver Weight (g)b

   17.6196 ‡‡   16.8580   14.9885 **
  + 0.5792 §§  + 0.6195  + 0.5601
    N=14    N=15    N=15

 Paired Adrenal Gland Weight (g)b

    0.0480    0.0483    0.0464
  + 0.0016  + 0.0016  + 0.0025
    N=14    N=15    N=15

 Paired Kidney Weight (g)b

 #    3.1147 †    2.9232 Þ    2.7279 ÞÞ
  + 0.0800 ŸŸ  + 0.0549  + 0.1179
    N=14    N=15    N=15

 Paired Testis Weight (g)b

    2.8678 ‡    2.7752    2.6670 **
  + 0.0299 §§  + 0.0454  + 0.0552
    N=14    N=15    N=15

 Paired Epididymis Weight (g)b

    0.4564 ‡‡    0.4186    0.3809 ***
  + 0.0142 §§§  + 0.0134  + 0.0135
    N=14    N=15    N=15

(continued)



Table 7-G.  Summary and Statistical Analysis of the Organ Weights and Hormone Data for the Linuron
Treated F1 Males    (page 2 of 6)

Linuron (mg/kg/day, po)
    0   50  100

 Ventral Prostate Weight (g)b

    0.2657 ‡‡‡    0.1943 **    0.1845 ***
  + 0.0168 §§§  + 0.0090  + 0.0143
    N=14    N=14c    N=15

 Dorsolateral Prostate Weight (g)b

    0.1852 ‡‡    0.1466 *    0.1275 **
  + 0.0130 §§  + 0.0117  + 0.0103
    N=14    N=15    N=15

 Prostate Weight (g)b

    0.4509 ‡‡‡    0.3343 ***    0.3120 ***
  + 0.0258 §§§  + 0.0129  + 0.0210
    N=14    N=14d    N=15

 Seminal Vesicles with Coagulating Glands Weight (g)b

    0.6396 ‡‡‡    0.4660 **    0.3549 ***
  + 0.0462 §§§  + 0.0344  + 0.0370
    N=13e    N=15    N=14e

 Levator Ani plus Bulbcavernosus Muscle Complex Weight (g)b

    0.6384 ‡‡‡    0.5437 *    0.4559 ***
  + 0.0279 §§§  + 0.0320  + 0.0224
    N=14    N=15    N=15

 Adjusted Pituitary Weight (g)f

    0.0109    0.0096    0.0100
  + 0.0005  + 0.0004  + 0.0005
    N=14    N=15    N=15

 Adjusted Thyroid Weight (g)f

    0.0268 É    0.0293    0.0248
  + 0.0011  + 0.0009  + 0.0011
    N=14    N=15    N=15

 Adjusted Liver Weight (g)f

   15.6059 É   16.6074 ‡   17.1187 ‡
  + 0.3403   + 0.2832  + 0.3373
    N=14    N=15    N=15

(continued)



Table 7-G.  Summary and Statistical Analysis of the Organ Weights and Hormone Data for the Linuron
Treated F1 Males    (page 3 of 6)

Linuron (mg/kg/day, po)
    0   50  100

 Adjusted Paired Adrenal Gland Weight (g)f

    0.0462    0.0481    0.0483
  + 0.0023  + 0.0019  + 0.0023
    N=14    N=15    N=15

 Adjusted Paired Kidney Weight (g)f

    2.8363    2.8885    3.0223
  + 0.0549  + 0.0505  + 0.0707
    N=14    N=15    N=15

 Adjusted Paired Testis Weight (g)f

    2.8254    2.7699    2.7118
  + 0.0531  + 0.0442  + 0.0526
    N=14    N=15    N=15

 Adjusted Paired Epididymis Weight (g)f

    0.4372    0.4162    0.4011
  + 0.0154  + 0.0128  + 0.0153
    N=14    N=15    N=15

 Adjusted Ventral Prostate Weight (g)f

    0.2501 É    0.1925 ‡    0.2008
  + 0.0157  + 0.0135  + 0.0155
    N=14    N=14c    N=15

 Adjusted Dorsolateral Prostate Weight (g)f

    0.1653    0.1441    0.1486
  + 0.0126  + 0.0105  + 0.0125
    N=14    N=15    N=15

 Adjusted Prostate Weight (g)f

    0.4157 É    0.3302 ‡‡    0.3487
  + 0.0222  + 0.0190  + 0.0219
    N=14    N=14d    N=15

 Adjusted Seminal Vesicles with Coagulating Glands Weight (g)f

    0.5873 É    0.4618    0.4081 ‡
  + 0.0442   + 0.0357  + 0.0432
    N=13e    N=15    N=14e

 Adjusted Levator Ani plus Bulbcavernosus Muscle Complex Weight (g)f

    0.5780    0.5362    0.5199
  + 0.0277  + 0.0231  + 0.0275
    N=14    N=15    N=15

(continued)



Table 7-G.  Summary and Statistical Analysis of the Organ Weights and Hormone Data for the Linuron
Treated F1 Males    (page 4 of 6)

Linuron (mg/kg/day, po)
    0   50  100

 Adjusted Pituitary Weight (g)g

    0.0117 ÉÉÉ    0.0097 ‡‡    0.0092 ‡‡‡
  + 0.0004   + 0.0004  + 0.0004
    N=14    N=15    N=15

 Adjusted Thyroid Weight (g)g

    0.0273 ÉÉ    0.0294    0.0242 ‡
  + 0.0010   + 0.0009  + 0.0009
    N=14    N=15    N=15

 Adjusted Liver Weight (g)g

   17.6360 ÉÉ   16.8589   14.9724 ‡‡
  + 0.5489   + 0.5303  + 0.5303
    N=14    N=15    N=15

 Adjusted Paired Adrenal Gland Weight (g)g

    0.0480    0.0483    0.0464
  + 0.0020  + 0.0019  + 0.0019
    N=14    N=15    N=15

 Adjusted Paired Kidney Weight (g)g

    3.1172 ‚‚    2.9233 Ì    2.7254 ÌÌ
  + 0.0768 ÊÊ  + 0.0457  + 0.1004
    N=14    N=15    N=15

 Adjusted Paired Testis Weight (g)g

    2.8687 ÉÉ    2.7752    2.6662 ‡‡
  + 0.0449   + 0.0434  + 0.0434
    N=14    N=15    N=15

 Adjusted Paired Epididymis Weight (g)g

    0.4567 ÉÉÉ    0.4186    0.3806 ‡‡‡
  + 0.0134   + 0.0129  + 0.0129
    N=14    N=15    N=15

 Adjusted Ventral Prostate Weight (g)g

    0.2662 ÉÉÉ    0.1941 ‡‡‡    0.1843 ‡‡‡
  + 0.0129   + 0.0129  + 0.0124
    N=14    N=14c    N=15

 Adjusted Dorsolateral Prostate Weight (g)g

    0.1854 ÉÉ    0.1466 ‡    0.1273 ‡‡
  + 0.0117   + 0.0113  + 0.0113
    N=14    N=15    N=15

(continued)



Table 7-G.  Summary and Statistical Analysis of the Organ Weights and Hormone Data for the Linuron
Treated F1 Males    (page 5 of 6)

Linuron (mg/kg/day, po)
    0   50  100

 Adjusted Prostate Weight (g)g

    0.4516 ÉÉÉ    0.3340 ‡‡‡    0.3116 ‡‡‡
  + 0.0192   + 0.0192  + 0.0186
    N=14    N=14d    N=15

 Adjusted Seminal Vesicles with Coagulating Glands Weight (g)g

    0.6398 ÉÉÉ    0.4661 ‡‡    0.3547 ‡‡‡
  + 0.0402   + 0.0374  + 0.0387
    N=13e    N=15    N=14e

 Adjusted Levator Ani plus Bulbcavernosus Muscle Complex Weight (g)g

    0.6393 ÉÉÉ    0.5437 ‡    0.4551 ‡‡‡
  + 0.0249   + 0.0240  + 0.0240
    N=14    N=15    N=15

 Thyroxine Hormone (T4) (ug/dL)b

    5.78 ‡‡‡    4.60 **    3.40 ***
  + 0.27 §§§  + 0.30  + 0.15
    N=14    N=14    N=15

 Thyroid Stimulating Hormone (TSH) (ng/ml)b

   11.54 ‡    8.98 *    9.49
  + 0.90  + 0.52  + 0.74
    N=14    N=14    N=15

(continued)



Table 7-G.  Summary and Statistical Analysis of the Organ Weights and Hormone Data for the Linuron
Treated F1 Males    (page 6 of 6)

aMale 217 was found dead on postnatal day 31 prior to dosing (misdirected dose).
bReported as the mean + S.E.M.
cDecrease in N is due to one organ weight being a statistical outlier and therefore it was excluded.
dDecrease in N is due to one ventral prostate weight being a statistical outlier and therefore the total

prostate weight could not be calculated.
eDecrease in N is due to one seminal vesicles with coagulating glands inadvertently being nicked and

leaking prior to weighing and therefore the weight was excluded.
fReported as the adjusted mean + S.E.M. (sacrifice weight as covariate).
gReported as the adjusted mean + S.E.M. (postnatal day 21 body weight as covariate).
#Levene’s test for homogeneity of variances was significant (p<0.05), therefore robust regression methods

were used to test all treatment effects.
‡p<0.05; ANOVA Test.
‡‡p<0.01; ANOVA Test.
‡‡‡p<0.001; ANOVA Test.
§p<0.05; Test for Linear Trend.
§§p<0.01; Test for Linear Trend.
§§§p<0.001; Test for Linear Trend.
*p<0.05; Dunnett’s Test.
**p<0.01; Dunnett’s Test.
***p<0.001; Dunnett’s Test.
†p<0.05; Wald Chi-square Test for overall treatment effect in robust regression model.
ccp<0.01; Linear trend test in robust regression model.
Þp<0.05; Individual t-test for pairwise comparisons to control in robust regression model.
ÞÞp<0.01; Individual t-test for pairwise comparisons to control in robust regression model.
Ép<0.05; Analysis of Covariance with body weight at sacrifice or on postnatal day 21 as the covariate.
ÉÉp<0.01; Analysis of Covariance with body weight at sacrifice or on postnatal day 21 as the covariate.
ÉÉÉp<0.001; Analysis of Covariance with body weight at sacrifice or on postnatal day 21 as the

covariate.
p<0.05; Linear Trend Analysis of Covariance with body weight at sacrifice or on postnatal day 21 as the

covariate.
p<0.01; Linear Trend Analysis of Covariance with body weight at sacrifice or on postnatal day 21 as the

covariate.
p<0.001; Linear Trend Analysis of Covariance with body weight at sacrifice or on postnatal day 21 as

the covariate.
‡p<0.05; Dunnett’s Test with body weight at sacrifice or on postnatal day 21 as the covariate.
‡‡p<0.01; Dunnett’s Test with body weight at sacrifice or on postnatal day 21 as the covariate.
‡‡‡p<0.001; Dunnett’s Test with body weight at sacrifice or on postnatal day 21 as the covariate.
‚‚p<0.01; Wald Chi-square Test for overall treatment effect in robust regression model with body weight

at sacrifice or on postnatal day 21 as covariate.
ÊÊp<0.01; Linear trend test in robust regression model with body weight at sacrifice or on postnatal day

21 as covariate.
Ìp<0.05; Individual t-test for pairwise comparisons to control in robust regression model with body weight

at sacrifice or on postnatal day 21 as covariate.
ÌÌp<0.01; Individual t-test for pairwise comparisons to control in robust regression model with body weight

at sacrifice or on postnatal day 21 as covariate.



Table 7-H.  Summary and Statistical Analysis of the Organ Weights and Hormone Data for the
Phenobarbital Treated F1 Males    (page 1 of 6)

Phenobarbital (mg/kg/day, po)
    0   50  100

No. of Males on Study 15 15 15

No. of Males at Scheduled Sacrifice 14a 15 15

 Sacrifice Body Weight (g)b

   320.70   312.07   296.96
  +  6.74 §  +  7.63  +  7.23
    N=14    N=15    N=15

 Pituitary Weight (g)b

    0.0117    0.0105    0.0104
  + 0.0006  + 0.0006  + 0.0002
    N=14    N=14c    N=13c

 Thyroid Weight (g)b

    0.0273 ‡    0.0319 *    0.0325 *
  + 0.0011 §§  + 0.0014  + 0.0014
    N=14    N=15    N=15

 Liver Weight (g)b

   17.6196 ‡‡‡   20.3434 *   21.8401 ***
  + 0.5792 §§§  + 0.6582  + 0.7753
    N=14    N=15    N=15

 Paired Adrenal Gland Weight (g)b

    0.0480    0.0529    0.0483
  + 0.0016  + 0.0024  + 0.0028
    N=14    N=15    N=15

 Paired Kidney Weight (g)b

    3.1147    3.0568    2.9835
  + 0.0800  + 0.0934  + 0.0821
    N=14    N=15    N=15

 Paired Testis Weight (g)b

    2.8678 ‡‡    2.7704    2.6432 **
  + 0.0299 §§  + 0.0438  + 0.0580
    N=14    N=15    N=15

 Paired Epididymis Weight (g)b

    0.4564 ‡    0.4508    0.4026 *
  + 0.0142 §§  + 0.0127  + 0.0145
    N=14    N=15    N=15

(continued)



Table 7-H.  Summary and Statistical Analysis of the Organ Weights and Hormone Data for the
Phenobarbital Treated F1 Males    (page 2 of 6)

Phenobarbital (mg/kg/day, po)
    0   50  100

 Ventral Prostate Weight (g)b

    0.2657 ‡    0.2772    0.2154
  + 0.0168  + 0.0220  + 0.0147
    N=14    N=15    N=15

 Dorsolateral Prostate Weight (g)b

    0.1852    0.1585    0.1805
  + 0.0130  + 0.0134  + 0.0149
    N=14    N=15    N=15

 Prostate Weight (g)b

    0.4509    0.4357    0.3959
  + 0.0258  + 0.0297  + 0.0267
    N=14    N=15    N=15

 Seminal Vesicles with Coagulating Glands Weight (g)b

    0.6396 ‡    0.6410    0.4873 *
  + 0.0462 §  + 0.0428  + 0.0344
    N=13d    N=15    N=15

 Levator Ani plus Bulbcavernosus Muscle Complex Weight (g)b

    0.6384 ‡‡    0.6065    0.5252 **
  + 0.0279 §§  + 0.0190  + 0.0237
    N=14    N=15    N=15

 Adjusted Pituitary Weight (g)e

    0.0116    0.0105    0.0105
  + 0.0005  + 0.0005  + 0.0006
    N=14    N=14c    N=13c

 Adjusted Thyroid Weight (g)e

    0.0268 ÉÉ    0.0317 ‡    0.0332 ‡‡
  + 0.0013   + 0.0013  + 0.0013
    N=14    N=15    N=15

 Adjusted Liver Weight (g)e

   16.6809 ÉÉÉ   20.1385 ‡‡‡   22.9211 ‡‡‡
  + 0.3085   + 0.2907  + 0.3012
    N=14    N=15    N=15

(continued)



Table 7-H.  Summary and Statistical Analysis of the Organ Weights and Hormone Data for the
Phenobarbital Treated F1 Males    (page 3 of 6)

Phenobarbital (mg/kg/day, po)
    0   50  100

 Adjusted Paired Adrenal Gland Weight (g)e

    0.0474    0.0528    0.0490
  + 0.0025  + 0.0023  + 0.0024
    N=14    N=15    N=15

 Adjusted Paired Kidney Weight (g)e

    3.0108    3.0341    3.1031
  + 0.0553  + 0.0521  + 0.0540
    N=14    N=15    N=15

 Adjusted Paired Testis Weight (g)e

    2.8482 É    2.7661    2.6658 ‡
  + 0.0470   + 0.0443  + 0.0459
    N=14    N=15    N=15

 Adjusted Paired Epididymis Weight (g)e

    0.4507    0.4495    0.4091
  + 0.0142   + 0.0133  + 0.0138
    N=14    N=15    N=15

 Adjusted Ventral Prostate Weight (g)e

    0.2572    0.2753    0.2252
  + 0.0184  + 0.0173  + 0.0179
    N=14    N=15    N=15

 Adjusted Dorsolateral Prostate Weight (g)e

    0.1809    0.1576    0.1854
  + 0.0144  + 0.0136  + 0.0141
    N=14    N=15    N=15

 Adjusted Prostate Weight (g)e

    0.4381    0.4329    0.4107
  + 0.0279  + 0.0263  + 0.0273
    N=14    N=15    N=15

 Adjusted Seminal Vesicles with Coagulating Glands Weight (g)e

    0.6114    0.6347    0.5180
  + 0.0402  + 0.0365  + 0.0378
    N=13d    N=15    N=15

 Adjusted Levator Ani plus Bulbcavernosus Muscle Complex Weight (g)e

    0.6226 É    0.6030    0.5434 ‡
  + 0.0226   + 0.0213  + 0.0221
    N=14    N=15    N=15

(continued)



Table 7-H.  Summary and Statistical Analysis of the Organ Weights and Hormone Data for the
Phenobarbital Treated F1 Males    (page 4 of 6)

Phenobarbital (mg/kg/day, po)
    0   50  100

 Adjusted Pituitary Weight (g)f

    0.0117    0.0105    0.0104
  + 0.0005  + 0.0005  + 0.0005
    N=14    N=14c    N=13c

 Adjusted Thyroid Weight (g)f

    0.0273 É    0.0319 ‡    0.0325 ‡
  + 0.0013   + 0.0013  + 0.0013
    N=14    N=15    N=15

 Adjusted Liver Weight (g)f

   17.6425 ÉÉÉ   20.3681 ‡   21.7942 ‡‡‡
  + 0.6799   + 0.6568  + 0.6572
    N=14    N=15    N=15

 Adjusted Paired Adrenal Gland Weight (g)f

    0.0480    0.0530    0.0482
  + 0.0024  + 0.0023  + 0.0023
    N=14    N=15    N=15

 Adjusted Paired Kidney Weight (g)f

    3.1177    3.0601    2.9773
  + 0.0852  + 0.0823  + 0.0823
    N=14    N=15    N=15

 Adjusted Paired Testis Weight (g)f

    2.8702 ÉÉ    2.7730    2.6383 ‡‡‡
  + 0.0434   + 0.0419  + 0.0419
    N=14    N=15    N=15

 Adjusted Paired Epididymis Weight (g)f

    0.4570 ÉÉ    0.4515    0.4012 ‡‡
  + 0.0133   + 0.0128  + 0.0128
    N=14    N=15    N=15

 Adjusted Ventral Prostate Weight (g)f

    0.2666 É    0.2781    0.2136
  + 0.0174   + 0.0168  + 0.0168
    N=14    N=15    N=15

 Adjusted Dorsolateral Prostate Weight (g)f

    0.1854    0.1587    0.1802
  + 0.0143  + 0.0138  + 0.0138
    N=14    N=15    N=15

(continued)



Table 7-H.  Summary and Statistical Analysis of the Organ Weights and Hormone Data for the
Phenobarbital Treated F1 Males    (page 5 of 6)

Phenobarbital (mg/kg/day, po)
    0   50  100

 Adjusted Prostate Weight (g)f

    0.4520    0.4368    0.3938
  + 0.0273  + 0.0263  + 0.0264
    N=14    N=15    N=15

 Adjusted Seminal Vesicles with Coagulating Glands Weight (g)f

    0.6400 É    0.6416    0.4863 ‡
  + 0.0434   + 0.0404  + 0.0405
    N=13d    N=15    N=15

 Adjusted Levator Ani plus Bulbcavernosus Muscle Complex Weight (g)f

    0.6394 ÉÉ    0.6076    0.5230 ‡‡
  + 0.0230   + 0.0222  + 0.0222
    N=14    N=15    N=15

 Thyroxine Hormone (T4) (ug/dL)b

    5.78    5.66    5.73
  + 0.27  + 0.26  + 0.16
    N=14    N=15    N=15

 Thyroid Stimulating Hormone (TSH) (ng/ml)b

   11.54   16.37   14.47
  + 0.90  + 1.58  + 1.61
    N=14    N=15    N=15

(continued)



Table 7-H.  Summary and Statistical Analysis of the Organ Weights and Hormone Data for the
Phenobarbital Treated F1 Males    (page 6 of 6)

aMale 217 was found dead on postnatal day 31 prior to dosing (misdirected dose).
bReported as the mean + S.E.M.
cDecrease in N is due to one or more organ weights being statistical outliers and therefore they were

excluded.
dDecrease in N is due to one seminal vesicles with coagulating glands inadvertently being nicked and

leaking prior to weighing and therefore the weight was excluded.
eReported as the adjusted mean + S.E.M. (sacrifice weight as covariate).
fReported as the adjusted mean + S.E.M. (postnatal day 21 body weight as covariate).
‡p<0.05; ANOVA Test.
‡‡p<0.01; ANOVA Test.
‡‡‡p<0.001; ANOVA Test.
§p<0.05; Test for Linear Trend.
§§p<0.01; Test for Linear Trend.
§§§p<0.001; Test for Linear Trend.
*p<0.05; Dunnett’s Test.
**p<0.01; Dunnett’s Test.
***p<0.001; Dunnett’s Test.
Ép<0.05; Analysis of Covariance with body weight at sacrifice or on postnatal day 21 as the covariate.
ÉÉp<0.01; Analysis of Covariance with body weight at sacrifice or on postnatal day 21 as the covariate.
ÉÉÉp<0.001; Analysis of Covariance with body weight at sacrifice or on postnatal day 21 as the

covariate.
p<0.05; Linear Trend Analysis of Covariance with body weight at sacrifice or on postnatal day 21 as the

covariate.
p<0.01; Linear Trend Analysis of Covariance with body weight at sacrifice or on postnatal day 21 as the

covariate.
p<0.001; Linear Trend Analysis of Covariance with body weight at sacrifice or on postnatal day 21 as

the covariate.
‡p<0.05; Dunnett’s Test with body weight at sacrifice or on postnatal day 21 as the covariate.
‡‡p<0.01; Dunnett’s Test with body weight at sacrifice or on postnatal day 21 as the covariate.
‡‡‡p<0.001; Dunnett’s Test with body weight at sacrifice or on postnatal day 21 as the covariate.
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Table 8-A.  Summary of Necropsy Findings for the Atrazine-Treated F1 Males    (page 1 of 1)

A. Scheduled Necropsy

Atrazine (mg/kg/day, po)

Finding 0 75 150

Epididymis: reduced in size, left 1

Kidney: hydronephrosis, right 1 1 2

Testis: reduced in size, left 1

            undescended, left 1

B. Unscheduled Necropsy

Atrazine (mg/kg/day, po)

Finding 0 75 150

Misdirected dose 1
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Table 8-B.  Summary of Necropsy Findings for the p,p’-Dichlorodiphenyldichloroethylene-Treated 
F1 Males    (page 1 of 1)

A. Scheduled Necropsy

p,p’-Dichlorodiphenyldichloroethane (mg/kg/day, po)

Finding 0 50 100

Chromodacryorrhea: nose 1

Intestines: distended with air 1

Kidney: hydronephrosis, bilateral 1

              hydronephrosis, right 1 1 3

B. Unscheduled Necropsy

p,p’-Dichlorodiphenyldichloroethane (mg/kg/day, po)

Finding 0 50 100

Left metatarsal extremely swollen and edematous with ankle
     scabbed over and venous return appeared constricted by
     underlying tissue 1
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Table 8-C.  Summary of Necropsy Findings for the Vinclozolin-Treated F1 Males    (page 1 of 1)

A. Scheduled Necropsy

Vinclozolin (mg/kg/day, po)

Finding 0 30 100

Kidney: hydronephrosis, right 1 4 3

Seminal Vesicles: reduced in size 1
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Table 8-D.  Summary of Necropsy Findings for the Methoxychlor-Treated F1 Males    (page 1 of 1)

A. Scheduled Necropsy

Methoxychlor (mg/kg/day, po)

Finding 0 25 50

Kidney: hydronephrosis, right 1 1
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Table 8-E.  Summary of Necropsy Findings for the Propylthiouracil-Treated F1 Males    (page 1 of 1)

A. Scheduled Necropsy

Propylthiouracil (mg/kg/day, po)

Finding 0 2 25

Adrenal Gland: reduced in size, bilateral 4

Kidney: hydronephrosis, right 1 2

              reduced in size, bilateral 1

Liver: mottled 2

          reduced in size 4

Lungs: multiple foci 1

Pituitary: reduced in size 1

Dorsolateral  Prostate: reduced in size 1 1

Ventral Prostate: reduced in  size 1 1

Seminal Vesicles: reduced in size, bilateral 1

Thyroid: darkened and right side enlarged 1

               enlarged 3 2

               enlarged, bilateral 1 4

               enlarged and darkened 1

               enlarged and darkened, left side 1

               enlarged and reddened 1 3

               enlarged and reddened, bilateral 1 5

Urinary Bladder: multiple 1 to 3 mm calculi and wall thickened 1

B. Unscheduled Necropsy

Propylthiouracil (mg/kg/day, po)

Finding 0 2 25

Lungs: congested and oil present on cut surface, misdirected dose 1

Trachea: oil present 1
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Table 8-F.  Summary of Necropsy Findings for the Ketoconazole-Treated F1 Males    (page 1 of 1)

A. Scheduled Necropsy

Ketoconazole (mg/kg/day, po)

Finding 0 50 100

Adrenal Gland: dark tan/brown, bilateral 1

                          enlarged, bilateral 1 5

                          enlarged, left 1

                          pale, bilateral 2

Kidney: hydronephrosis, right 1 2

Lung: pinpoint foci, right 1

Dorsolateral  Prostate: reduced in size 1 1

Ventral Prostate: reduced in  size 3

Seminal Vesicle: reduced in size 1

Seminal Vesicles: reduced in size 1 1

                              reduced in size, bilateral 2

Urinary Bladder: multiple 1 to 3 mm calculi and wall thickened 1

B. Unscheduled Necropsy

Ketoconazole (mg/kg/day, po)

Finding 0 50 100

Lungs: congested and oil present on cut surface, misdirected dose 1

            congested, dark red, small amount of corn oil on cut
                 surface, misdirected dose 1
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Table 8-G.  Summary of Necropsy Findings for the Linuron-Treated F1 Males    (page 1 of 1)

A. Scheduled Necropsy

Linuron (mg/kg/day, po)

Finding 0 50 100

Kidney: hydronephrosis, right 1

Lungs: multiple reddened areas 1

Pituitary: reduced in size 1

Dorsolateral  Prostate: reduced in size 2 3

Ventral Prostate: reduced in  size 2 4

Seminal Vesicle: reduced in size, right 1

Seminal Vesicles: reduced in size 4

                              reduced in size, bilateral 2 2

Spleen: enlarged with white foci 1

Urinary Bladder: multiple 1 to 3 mm calculi and wall thickened 1

B. Unscheduled Necropsy

Linuron (mg/kg/day, po)

Finding 0 50 100

Lungs: congested and oil present on cut surface, misdirected dose 1
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Table 8-H.  Summary of Necropsy Findings for the Phenobarbital-Treated F1 Males    (page 1 of 1)

A. Scheduled Necropsy

Phenobarbital (mg/kg/day, po)

Finding 0 50 100

Kidney: hydronephrosis, right 2 2

Dorsolateral  Prostate: reduced in size 1 2

Ventral Prostate: reduced in  size 1 2

Seminal Vesicles: reduced in size 2

                              reduced in size, bilateral 1 1

Urinary Bladder: multiple 1 to 3 mm calculi and wall thickened 1

B. Unscheduled Necropsy

Phenobarbital (mg/kg/day, po)

Finding 0 50 100

Lungs: congested and oil present on cut surface, misdirected dose 1

















Table A-1.  Individual F1 Male Fate    (page 1 of 7)

Groupa Animal ID Phase of Study Postnatal Day

1     1  Scheduled Sacrifice   52
    15  Scheduled Sacrifice   52
    32  Scheduled Sacrifice   52
    33  Scheduled Sacrifice   52
    50  Scheduled Sacrifice   52
    51  Scheduled Sacrifice   52
    68  Scheduled Sacrifice   52
    69b
    86b
    87  Scheduled Sacrifice   53
   104  Scheduled Sacrifice   53
   105  Scheduled Sacrifice   53
   122  Scheduled Sacrifice   53
   123  Scheduled Sacrifice   53
   135b

2     4  Scheduled Sacrifice   52
   18c

    29  Scheduled Sacrifice   52
    36  Scheduled Sacrifice   52
    47  Scheduled Sacrifice   52
    54  Post Wean Period      37
    65  Scheduled Sacrifice   52
    72  Scheduled Sacrifice   52
    83  Scheduled Sacrifice   53
    90  Scheduled Sacrifice   53
   101  Scheduled Sacrifice   53
   108  Scheduled Sacrifice   53
   119b
   126  Scheduled Sacrifice   53
   133  Scheduled Sacrifice   53

3     5  Scheduled Sacrifice   52
    13  Scheduled Sacrifice   52
    19  Scheduled Sacrifice   52
    28  Scheduled Sacrifice   52
    37  Scheduled Sacrifice   52
    46  Scheduled Sacrifice   52
    55b
    64  Scheduled Sacrifice   52
    73  Scheduled Sacrifice   52
    82  Scheduled Sacrifice   53
    91  Scheduled Sacrifice   53
   100  Scheduled Sacrifice   53
   109  Scheduled Sacrifice   53
   118b
   127b

(continued)



Table A-1.  Individual F1 Male Fate    (page 2 of 7)

Groupa Animal ID Phase of Study Postnatal Day

4     6  Scheduled Sacrifice   52
    12  Scheduled Sacrifice   52
    20  Post Wean Period      29
    27  Scheduled Sacrifice   52
    38  Scheduled Sacrifice   52
    45  Scheduled Sacrifice   52
    56  Scheduled Sacrifice   52
    63  Scheduled Sacrifice   52
    74b
    81  Scheduled Sacrifice   53
    92  Scheduled Sacrifice   53
    99  Scheduled Sacrifice   53
   110  Scheduled Sacrifice   53
   117  Scheduled Sacrifice   53
   128  Scheduled Sacrifice   53

5     7  Scheduled Sacrifice   52
    21  Scheduled Sacrifice   52
    26  Scheduled Sacrifice   52
    39  Scheduled Sacrifice   52
    44  Scheduled Sacrifice   52
    57  Scheduled Sacrifice   52
    62  Scheduled Sacrifice   52
    75  Scheduled Sacrifice   52
    80  Scheduled Sacrifice   53
    93  Scheduled Sacrifice   53
    98  Scheduled Sacrifice   53
   111  Scheduled Sacrifice   53
   116  Scheduled Sacrifice   53
   129  Scheduled Sacrifice   53
   132  Scheduled Sacrifice   53

6     8  Scheduled Sacrifice   52
    11  Scheduled Sacrifice   52
    22  Scheduled Sacrifice   52
    25  Scheduled Sacrifice   52
    40  Scheduled Sacrifice   52
    43  Scheduled Sacrifice   52
    58  Scheduled Sacrifice   52
    61  Scheduled Sacrifice   52
    76  Scheduled Sacrifice   53
    79b
    94  Scheduled Sacrifice   53
    97  Scheduled Sacrifice   53
   112  Scheduled Sacrifice   53
   115b
   130  Scheduled Sacrifice   53

(continued)



Table A-1.  Individual F1 Male Fate    (page 3 of 7)

Groupa Animal ID Phase of Study Postnatal Day

7     9  Scheduled Sacrifice   52
    10  Scheduled Sacrifice   52
    23  Scheduled Sacrifice   52
    24b
    41  Scheduled Sacrifice   52
    42  Scheduled Sacrifice   52
    59  Scheduled Sacrifice   52
    60  Scheduled Sacrifice   52
    77  Scheduled Sacrifice   53
    78  Scheduled Sacrifice   53
    95  Scheduled Sacrifice   53
    96  Scheduled Sacrifice   53
   113  Scheduled Sacrifice   53
   114b
   131b

8     2  Scheduled Sacrifice   52
    16  Scheduled Sacrifice   52
    31  Scheduled Sacrifice   52
    34  Scheduled Sacrifice   52
    49  Scheduled Sacrifice   52
    52  Scheduled Sacrifice   52
    67  Scheduled Sacrifice   52
    70  Scheduled Sacrifice   52
    85  Scheduled Sacrifice   53
    88  Scheduled Sacrifice   53
   103  Scheduled Sacrifice   53
   106  Scheduled Sacrifice   53
   121  Scheduled Sacrifice   53
   124  Scheduled Sacrifice   53
   134  Scheduled Sacrifice   53

9     3  Scheduled Sacrifice   52
    14  Scheduled Sacrifice   52
    17b
    30b
    35  Scheduled Sacrifice   52
    48  Scheduled Sacrifice   52
    53  Scheduled Sacrifice   52
    66  Scheduled Sacrifice   52
    71  Scheduled Sacrifice   52
    84  Scheduled Sacrifice   53
    89  Scheduled Sacrifice   53
   102  Scheduled Sacrifice   53
   107  Scheduled Sacrifice   53
   120  Scheduled Sacrifice   53
   125  Scheduled Sacrifice   53

(continued)
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Groupa Animal ID Phase of Study Postnatal Day

10   136  Scheduled Sacrifice   52
   153  Scheduled Sacrifice   52
   154  Scheduled Sacrifice   52
   171  Scheduled Sacrifice   52
   172  Scheduled Sacrifice   52
   182  Scheduled Sacrifice   52
   199  Scheduled Sacrifice   52
   200  Scheduled Sacrifice   52
   217  Post Wean Period      31
   218  Scheduled Sacrifice   52
   235  Scheduled Sacrifice   53
   236  Scheduled Sacrifice   53
   253  Scheduled Sacrifice   53
   254  Scheduled Sacrifice   53
   270  Scheduled Sacrifice   53

11   137  Scheduled Sacrifice   52
   152  Scheduled Sacrifice   52
   155  Scheduled Sacrifice   52
   170  Scheduled Sacrifice   52
   173  Scheduled Sacrifice   52
   183  Scheduled Sacrifice   52
   198  Scheduled Sacrifice   52
   201  Scheduled Sacrifice   52
   216  Scheduled Sacrifice   52
   219  Scheduled Sacrifice   52
   234  Scheduled Sacrifice   53
   237  Scheduled Sacrifice   53
   252  Scheduled Sacrifice   53
   255  Scheduled Sacrifice   53
   269  Scheduled Sacrifice   53

12   138  Scheduled Sacrifice   52
   151  Scheduled Sacrifice   52
   156  Scheduled Sacrifice   52
   169  Scheduled Sacrifice   52
   174  Scheduled Sacrifice   52
   184  Scheduled Sacrifice   52
   197  Scheduled Sacrifice   52
   202  Scheduled Sacrifice   52
   215  Scheduled Sacrifice   52
   220  Scheduled Sacrifice   52
   233  Scheduled Sacrifice   53
   238  Scheduled Sacrifice   53
   251  Scheduled Sacrifice   53
   256  Scheduled Sacrifice   53
   268  Post Wean Period      50

(continued)



Table A-1.  Individual F1 Male Fate    (page 5 of 7)

Groupa Animal ID Phase of Study Postnatal Day

13   141  Scheduled Sacrifice   52
   148  Scheduled Sacrifice   52
   159  Scheduled Sacrifice   52
   166  Scheduled Sacrifice   52
   177  Scheduled Sacrifice   52
   187  Scheduled Sacrifice   52
   194  Scheduled Sacrifice   52
   205  Scheduled Sacrifice   52
   212  Scheduled Sacrifice   52
   223  Scheduled Sacrifice   52
   230  Scheduled Sacrifice   53
   241  Scheduled Sacrifice   53
   248  Scheduled Sacrifice   53
   259  Scheduled Sacrifice   53
   265  Scheduled Sacrifice   53

14   142  Scheduled Sacrifice   52
   147  Scheduled Sacrifice   52
   160  Scheduled Sacrifice   52
   165  Scheduled Sacrifice   52
   178  Scheduled Sacrifice   52
   188  Scheduled Sacrifice   52
   193  Scheduled Sacrifice   52
   206  Scheduled Sacrifice   52
   211  Scheduled Sacrifice   52
   224  Scheduled Sacrifice   52
   229  Scheduled Sacrifice   53
   242  Post Wean Period      37
   247  Scheduled Sacrifice   53
   260  Scheduled Sacrifice   53
   264  Scheduled Sacrifice   53

15   139  Scheduled Sacrifice   52
   150  Scheduled Sacrifice   52
   157  Scheduled Sacrifice   52
   168  Scheduled Sacrifice   52
   175  Scheduled Sacrifice   52
   185  Scheduled Sacrifice   52
   196  Scheduled Sacrifice   52
   203  Scheduled Sacrifice   52
   214  Scheduled Sacrifice   52
   221  Scheduled Sacrifice   52
   232  Scheduled Sacrifice   53
   239  Scheduled Sacrifice   53
   250  Scheduled Sacrifice   53
   257  Scheduled Sacrifice   53
   267  Scheduled Sacrifice   53

(continued)
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Groupa Animal ID Phase of Study Postnatal Day

16   140  Scheduled Sacrifice   52
   149  Scheduled Sacrifice   52
   158  Scheduled Sacrifice   52
   167  Scheduled Sacrifice   52
   176  Scheduled Sacrifice   52
   186  Scheduled Sacrifice   52
   195  Scheduled Sacrifice   52
   204  Scheduled Sacrifice   52
   213  Scheduled Sacrifice   52
   222  Scheduled Sacrifice   52
   231  Scheduled Sacrifice   53
   240  Scheduled Sacrifice   53
   249  Scheduled Sacrifice   53
   258  Scheduled Sacrifice   53
   266  Scheduled Sacrifice   53

17   143  Scheduled Sacrifice   52
   146  Scheduled Sacrifice   52
   161  Scheduled Sacrifice   52
   164  Scheduled Sacrifice   52
   179  Scheduled Sacrifice   52
   189  Scheduled Sacrifice   52
   192  Scheduled Sacrifice   52
   207  Scheduled Sacrifice   52
   210  Scheduled Sacrifice   52
   225  Scheduled Sacrifice   52
   228  Scheduled Sacrifice   53
   243  Scheduled Sacrifice   53
   246  Scheduled Sacrifice   53
   261  Scheduled Sacrifice   53
   263  Scheduled Sacrifice   53

18   144  Scheduled Sacrifice   52
   145  Scheduled Sacrifice   52
   162  Scheduled Sacrifice   52
   163  Scheduled Sacrifice   52
   180  Scheduled Sacrifice   52
   181  Scheduled Sacrifice   52
   190  Scheduled Sacrifice   52
   191  Scheduled Sacrifice   52
   208  Scheduled Sacrifice   52
   209  Scheduled Sacrifice   52
   226  Scheduled Sacrifice   52
   227  Scheduled Sacrifice   52
   244  Scheduled Sacrifice   53
   245  Scheduled Sacrifice   53
   262  Scheduled Sacrifice   53

(continued)
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aDose groups are as follows: 1 is 0 mg/kg/day; 2 is 75 mg/kg/day Atrazine; 3 is 150 mg/kg/day Atrazine; 4 is 50
mg/kg/day of p,p’-Dichlorodiphenyldichloroethane; 5 is 100 mg/kg/day of p,p’-Dichlorodiphenyldichloroethane; 6 is
30 mg/kg/day of Vinclozolin; 7 is 100 mg/kg/day of Vinclozolin; 8 is 25 mg/kg/day of Methoxychlor; 9 is 50
mg/kg/day of Methoxychlor; 10 is 0 mg/kg/day; 11 is 2 mg/kg/day of Propylthiouracil; 12 is 25 mg/kg/day of
Propylthiouracil; 13 is 50 mg/kg/day of Ketoconazole; 14 is 100 mg/kg/day of Ketoconazole; 15 is 50 mg/kg/day of
Linuron; 16 is 100 mg/kg/day of Linuron; 17 is 50 mg/kg/day of Phenobarbital and 18 is 100 mg/kg/day of
Phenobarbital.  Groups 1 through 9 were in component 1 and groups 10 through 18 were in component 2.

bMale was removed from the study because his correct postnatal day 0 could not be confirmed.
cMale was removed from the study because it was not dosed on the correct postnatal days.



Table A-2.  Individual F1 Male Post Wean Body Weights (g) for Postnatal Days 21 Through 31    (page 1 of 10)

Postnatal Day

Groupa Animal ID 21 22 23 24 25 26 27 28 29 30 31

1 1 38.77 42.81 47.94 54.02 60.51 66.45 73.44 80.29 87.50 96.07 102.03

15 53.35 57.55 65.10 71.02 76.68 79.84 84.54 91.31 98.13 105.00 111.60

32 53.82 55.99 63.43 70.07 75.81 82.96 89.26 97.16 104.83 112.68 119.37

33 55.27 58.80 67.00 74.16 79.83 84.59 91.02 100.55 105.52 114.15 120.06

50 56.06 60.17 67.67 72.24 75.62 82.97 88.61 94.81 99.94 111.05 119.09

51 56.79 58.39 62.87 67.50 74.18 79.54 86.46 92.50 99.47 106.10 114.67

68 57.24 60.02 68.12 75.65 82.68 88.74 97.19 105.55 113.14 121.23 132.28

69 .b

86 .b

87 58.71 64.54 72.11 79.63 89.73 95.17 103.98 111.26 122.12 131.78 142.08

104 59.74 64.52 71.70 77.46 85.19 91.51 101.10 107.44 116.40 127.86 134.12

105 59.85 63.90 69.58 76.77 84.59 91.39 98.25 104.50 112.95 121.75 130.79

122 60.66 65.58 72.11 80.15 86.51 92.40 100.18 107.31 116.29 124.02 132.60

123 61.35 64.32 71.00 77.92 83.23 89.70 94.42 103.28 106.81 117.14 124.00

135 .b

2 4 42.21 49.07 54.88 56.86 60.09 62.33 68.83 73.30 80.37 87.13 95.05

18 .c

29 54.03 58.22 63.66 66.18 70.38 75.97 81.48 87.52 95.27 101.47 107.96

36 55.25 60.19 65.94 68.73 75.66 82.20 88.80 95.88 103.04 110.21 118.06

47 56.19 58.88 64.50 68.18 72.72 79.27 85.12 91.80 100.36 107.28 116.00

54 56.40 59.46 64.85 67.26 73.56 79.60 83.53 89.76 97.25 104.15 111.97

65 57.03 63.42 69.50 71.75 77.37 82.75 89.61 96.64 102.36 109.63 114.04

72 57.26 62.74 66.99 68.38 74.49 80.86 88.41 96.84 105.10 113.33 122.00

83 58.17 62.03 67.07 69.01 74.95 80.92 86.04 93.21 99.34 107.10 112.70

90 58.76 64.58 70.20 73.89 79.05 87.33 93.67 101.98 106.45 117.53 104.69

101 58.98 63.67 70.44 73.56 80.46 84.29 91.90 99.66 106.49 113.99 119.59

108 59.89 63.74 69.33 71.18 75.73 80.11 86.65 92.60 99.25 107.23 114.00

119 .b

126 60.82 65.75 70.65 73.41 79.02 83.81 91.00 95.78 102.80 110.18 118.52

133 62.77 65.77 70.99 74.54 79.74 87.07 93.22 99.81 105.96 114.65 121.34

(continued)
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Postnatal Day

Groupa Animal ID 21 22 23 24 25 26 27 28 29 30 31

3 5 41.91 45.32 50.85 52.88 55.21 62.16 61.84 67.12 73.13 78.28 85.34

13 47.38 53.65 58.04 57.81 62.86 65.27 70.39 75.55 82.30 87.45 95.80

19 54.94 60.48 64.52 63.77 65.45 68.86 75.83 82.20 90.92 96.03 104.02

28 55.60 59.28 63.83 65.31 71.10 75.21 82.80 89.01 98.45 103.31 111.16

37 55.93 61.78 65.83 66.89 67.32 73.51 80.88 87.95 95.30 102.12 109.22

46 56.78 62.46 66.69 69.46 72.76 77.42 83.94 87.98 93.86 100.86 107.12

55 .b

64 57.49 60.92 67.73 67.52 72.02 80.96 81.84 91.52 100.68 107.86 112.72

73 58.42 63.42 69.21 68.82 70.85 76.92 84.90 90.01 97.73 104.12 110.14

82 58.78 65.18 71.80 69.32 72.39 80.13 85.53 93.74 101.34 108.20 113.27

91 59.14 66.15 71.80 72.21 73.89 79.02 86.03 92.77 100.47 108.48 115.27

100 60.03 63.41 69.13 69.68 72.54 78.67 85.70 91.03 97.29 104.09 110.69

109 60.75 65.44 73.21 72.55 76.18 81.81 84.00 92.34 103.15 108.53 112.08

118 .b

127 .b

4 6 38.89 43.36 47.96 53.10 57.83 63.10 68.96 72.97 77.97 84.24 91.95

12 43.14 45.02 50.30 54.00 60.13 64.97 70.43 76.79 82.85 89.16 96.60

20 54.02 57.58 59.63 65.32 71.40 65.31 76.87 83.76 90.89 .d

27 55.80 59.87 66.11 72.01 80.43 87.79 94.45 102.98 110.88 117.57 125.90

38 56.26 60.49 65.99 72.42 78.99 85.46 92.40 102.04 109.50 117.55 123.81

45 56.42 59.75 63.86 70.30 75.21 82.10 88.15 93.12 103.55 110.16 117.09

56 57.15 63.60 68.76 75.26 81.84 87.33 95.14 101.90 111.03 118.83 126.33

63 57.89 63.06 67.78 73.66 81.23 88.37 95.46 103.43 111.56 119.31 128.86

74 .b

81 58.64 60.99 67.84 75.39 81.84 87.25 94.04 101.30 108.30 114.30 122.42

92 59.24 65.76 70.62 75.36 81.36 88.44 94.78 101.99 109.00 116.27 124.32

99 59.96 65.66 73.20 76.66 84.30 91.33 98.00 106.61 113.65 124.25 134.60

110 60.51 64.41 70.27 76.02 82.63 90.21 96.56 103.42 110.11 119.37 126.42

117 61.34 64.68 70.61 77.00 83.76 90.80 98.17 105.49 112.98 122.79 113.92

128 63.44 67.32 72.00 77.89 86.18 92.62 102.19 110.66 118.07 127.94 137.00

(continued)
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Postnatal Day

Groupa Animal ID 21 22 23 24 25 26 27 28 29 30 31

5 7 36.87 39.27 44.54 48.42 52.70 59.07 63.72 70.15 75.10 84.90 91.20

21 53.16 58.42 64.74 72.40 78.74 87.35 93.50 103.00 112.67 123.92 129.64

26 54.89 56.62 60.24 65.64 73.09 80.87 85.60 93.35 104.14 113.25 119.33

39 55.25 58.81 63.05 69.54 76.41 82.31 88.80 97.62 104.14 114.26 119.92

44 55.94 59.14 63.82 70.34 74.58 80.72 88.24 94.92 102.14 111.20 116.38

57 56.69 61.56 64.93 71.57 77.07 84.87 91.02 98.62 106.72 114.10 122.42

62 57.07 61.11 66.04 68.41 73.18 78.10 85.73 92.07 101.10 106.46 112.86

75 57.97 63.40 68.57 73.04 78.40 86.14 90.70 98.42 108.00 115.10 121.18

80 58.32 52.44 56.72 62.22 68.20 74.90 80.22 87.07 94.66 102.28 110.28

93 58.73 61.42 66.96 70.34 78.18 84.39 88.11 96.66 106.74 113.84 120.89

98 59.47 63.62 69.08 73.70 82.50 88.88 94.62 103.77 111.95 118.81 127.40

111 59.88 62.56 68.46 70.57 78.42 86.17 94.40 100.32 110.50 119.47 127.96

116 60.61 66.88 73.78 79.74 87.08 95.60 100.45 110.32 119.80 128.12 138.72

129 61.55 66.85 73.65 79.51 87.76 95.43 104.45 112.25 121.12 130.56 138.12

132 61.98 66.05 70.66 77.37 82.82 91.85 97.70 108.45 115.32 122.60 133.04

6 8 41.39 46.38 52.50 57.44 61.22 65.49 72.03 78.71 84.65 91.83 99.68

11 45.16 47.58 53.71 59.58 65.29 70.41 76.35 82.18 88.73 95.25 102.69

22 54.30 59.94 64.45 69.45 78.74 86.06 93.86 102.24 109.22 119.88 126.98

25 55.49 60.51 65.10 71.28 77.47 84.04 88.99 94.75 101.67 107.45 115.45

40 55.96 61.02 67.50 74.28 80.12 87.89 94.20 101.97 109.21 117.44 124.37

43 56.56 59.90 65.15 71.78 77.04 83.25 88.84 95.11 101.03 110.63 116.75

58 56.79 58.00 61.05 66.40 72.79 80.33 87.45 93.10 99.90 108.16 117.31

61 57.74 62.60 69.22 76.25 83.46 88.41 98.66 105.96 114.12 123.88 133.26

76 58.23 62.23 68.58 75.03 79.45 85.92 91.18 98.54 105.38 113.10 120.98

79 .b

94 58.85 69.24 73.70 79.87 87.24 93.61 100.30 107.23 116.26 123.66 134.19

97 60.07 63.57 71.43 76.67 81.77 88.84 94.20 101.49 108.74 117.50 124.46

112 60.35 66.25 70.89 76.28 84.02 89.95 97.43 105.31 113.77 121.09 130.17

115 .b

130 61.68 68.39 74.83 81.51 89.36 96.93 104.33 113.71 123.19 131.91 139.49

(continued)



Table A-2.  Individual F1 Male Post Wean Body Weights (g) for Postnatal Days 21 Through 31    (page 4 of 10)

Postnatal Day

Groupa Animal ID 21 22 23 24 25 26 27 28 29 30 31

7 9 38.28 42.14 49.03 53.52 59.41 64.61 71.07 78.12 84.92 90.54 97.85

10 47.97 50.63 58.01 62.31 66.04 74.50 79.70 86.66 92.50 100.71 107.13

23 54.38 58.21 63.66 68.42 74.56 81.19 87.68 95.40 103.02 112.63 105.84

24 .b

41 55.98 60.40 65.89 71.09 75.99 82.33 89.44 96.87 104.57 111.09 106.04

42 56.29 61.91 66.30 72.07 79.32 86.29 92.78 98.80 105.70 112.56 121.27

59 56.92 59.23 64.70 68.55 74.80 80.44 87.56 94.13 102.06 109.38 117.03

60 57.57 59.67 65.67 68.42 76.08 81.48 86.45 94.27 103.57 110.11 116.94

77 58.28 61.45 67.36 73.06 80.34 82.50 87.53 96.18 103.75 108.92 113.59

78 58.72 64.95 70.94 74.88 82.59 89.78 96.50 103.63 112.97 120.73 128.81

95 58.88 63.57 68.53 73.27 79.81 85.61 91.76 100.74 106.81 114.75 124.61

96 60.31 65.22 70.79 74.39 81.93 88.49 95.12 102.69 112.24 121.10 129.98

113 60.49 66.62 71.64 76.19 82.56 89.83 97.61 103.94 111.89 117.64 126.85

114 .b

131 .b

8 2 39.30 42.12 47.20 53.10 58.46 64.50 70.35 76.60 82.40 88.45 95.40

16 53.61 56.52 64.87 71.14 77.30 84.08 92.55 98.62 108.58 119.10 129.42

31 54.53 58.36 64.03 69.18 77.12 83.41 93.58 98.57 107.65 116.21 108.80

34 55.17 59.12 66.17 71.30 78.18 84.82 91.05 99.50 106.73 116.36 123.83

49 55.87 55.30 62.71 70.25 76.90 83.65 90.68 98.33 107.49 117.11 124.90

52 56.29 57.72 63.81 72.25 79.66 87.02 96.02 105.82 114.54 124.52 132.83

67 57.17 60.80 67.29 73.19 78.73 84.74 91.05 99.33 103.11 111.76 117.62

70 57.43 60.90 69.14 74.42 82.21 88.51 98.80 104.93 114.81 123.59 129.72

85 58.43 63.00 70.20 74.32 81.89 88.26 96.34 102.20 109.83 119.26 125.88

88 58.82 63.60 71.08 76.85 83.59 89.94 97.28 104.77 112.18 121.55 129.84

103 59.84 65.54 72.14 78.63 83.81 91.54 98.68 105.35 111.82 119.56 125.90

106 59.99 63.02 70.35 75.81 84.59 90.53 97.61 104.32 111.93 119.10 129.14

121 60.63 64.35 70.50 75.61 82.91 89.57 96.13 105.25 112.05 120.66 127.50

124 61.29 62.49 70.18 78.06 83.48 90.25 98.92 106.35 112.94 119.19 129.22

134 63.07 65.52 72.66 78.99 84.17 92.14 99.59 107.07 114.25 123.35 130.41

(continued)
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Postnatal Day

Groupa Animal ID 21 22 23 24 25 26 27 28 29 30 31

9 3 37.88 41.44 47.57 51.21 58.76 64.03 70.51 75.95 81.06 88.23 94.26

14 44.30 46.14 50.66 54.64 60.25 66.77 72.90 78.25 84.15 89.25 98.59

17 .b

30 .b

35 55.99 61.83 67.92 73.37 78.45 84.00 91.50 99.42 105.71 112.98 120.26

48 56.34 61.12 64.56 71.99 78.75 84.53 92.03 100.45 105.77 114.09 121.66

53 56.85 57.41 61.14 68.53 76.33 82.61 89.29 98.16 103.05 109.75 119.77

66 57.86 61.77 67.00 71.83 81.00 86.64 92.37 100.47 108.71 118.42 125.10

71 58.12 63.71 69.62 75.74 82.47 89.23 97.99 106.21 115.58 122.06 126.00

84 58.54 63.82 69.60 75.93 83.64 90.40 97.85 104.19 114.62 123.50 130.60

89 59.71 63.69 69.75 75.66 82.85 90.78 98.98 107.04 115.78 120.30 128.02

102 59.89 63.62 70.70 78.54 85.94 93.21 101.38 110.85 118.53 129.50 136.72

107 60.77 67.17 74.00 80.65 88.62 97.60 103.87 109.25 118.67 129.45 135.70

120 61.61 66.22 74.17 79.52 87.42 94.70 104.23 109.30 120.21 129.50 138.08

125 62.65 66.52 73.47 80.23 84.42 92.35 101.09 108.73 116.20 124.87 131.85

10 136 44.55 45.95 51.97 57.42 62.65 67.67 74.21 79.63 87.25 93.50 99.25

153 49.80 52.72 60.61 66.51 72.03 77.75 84.08 91.01 97.63 104.03 113.57

154 50.58 55.02 61.62 68.36 74.79 83.14 87.57 96.70 104.21 113.00 121.03

171 56.10 58.73 66.22 72.59 76.30 81.84 89.12 95.24 103.80 110.91 118.78

172 62.74 65.15 71.15 76.26 83.84 88.59 96.10 103.26 110.84 118.30 125.94

182 55.86 61.32 68.60 74.86 81.42 88.80 97.60 106.78 116.58 126.52 133.44

199 56.75 62.71 69.98 75.54 81.97 88.34 93.39 96.01 105.48 116.31 122.56

200 57.39 62.01 67.83 75.23 82.79 90.35 98.06 108.12 116.30 123.75 127.59

217 57.92 62.96 69.32 74.60 79.82 87.03 94.59 103.08 109.48 115.88 .e

218 58.56 61.34 68.71 74.80 81.32 87.52 95.26 101.90 110.32 117.66 124.52

235 59.69 65.19 71.46 77.27 85.94 93.48 101.97 109.85 118.05 126.48 134.90

236 59.84 63.42 70.25 74.89 83.34 89.20 96.32 106.25 112.62 120.47 131.58

253 60.79 61.52 67.20 73.77 80.90 85.78 93.15 101.87 108.49 114.24 122.29

254 61.78 63.30 71.91 79.15 87.33 94.47 101.35 109.29 117.32 125.85 136.57

270 62.43 66.23 72.60 79.08 87.81 93.72 102.33 110.67 119.31 128.69 137.76

(continued)
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Postnatal Day

Groupa Animal ID 21 22 23 24 25 26 27 28 29 30 31

11 137 46.70 47.76 55.19 60.78 67.97 77.21 83.68 91.44 98.49 104.62 111.63

152 50.39 53.12 59.67 66.29 73.87 79.86 85.75 95.39 104.27 109.31 119.42

155 51.09 54.55 61.12 68.13 75.40 83.94 92.19 101.20 109.43 117.45 126.62

170 52.95 58.22 64.55 72.29 79.75 85.79 93.72 98.94 107.54 117.04 124.48

173 58.84 63.51 70.92 78.04 86.43 92.46 100.54 109.89 118.23 128.13 136.03

183 55.08 57.81 63.32 70.28 76.93 82.31 88.40 95.54 101.58 106.79 117.50

198 56.72 59.44 66.66 73.75 81.10 87.84 95.30 103.22 113.45 121.47 128.49

201 56.89 60.88 67.69 74.82 82.32 87.69 96.33 104.38 111.12 117.68 128.94

216 58.17 64.46 69.58 75.67 82.90 90.50 96.79 106.93 113.14 120.59 128.32

219 58.78 60.42 66.63 73.98 80.89 87.63 95.87 105.47 111.68 118.29 127.91

234 59.80 66.79 71.01 78.06 85.46 92.52 98.88 106.72 113.74 120.22 128.91

237 60.11 61.37 68.28 75.56 83.02 89.38 96.83 105.10 113.45 122.43 129.52

252 60.70 66.67 75.46 81.70 89.72 97.91 105.70 113.48 122.33 132.18 138.63

255 61.50 65.24 73.51 79.68 88.33 94.68 100.75 109.44 116.25 124.63 134.18

269 63.05 69.25 73.88 80.94 88.69 95.52 102.74 110.40 117.38 127.96 137.51

12 138 43.70 47.56 53.00 59.45 65.88 69.33 77.55 84.59 89.95 94.39 98.54

151 48.12 52.32 58.47 67.45 72.88 79.92 84.13 91.00 96.69 99.99 104.84

156 51.34 52.41 57.95 65.02 71.60 78.23 85.68 92.55 99.64 103.25 111.68

169 56.31 60.25 65.04 71.32 77.21 86.56 90.85 93.66 108.02 114.30 121.94

174 62.30 65.26 72.54 78.58 87.79 94.13 100.26 110.20 117.89 127.09 133.78

184 55.23 60.22 65.47 71.93 79.03 87.45 94.15 101.42 108.20 114.67 120.95

197 56.02 59.99 64.23 70.08 75.17 82.31 87.90 96.07 102.58 109.48 115.03

202 57.39 62.97 68.45 74.49 81.33 88.55 94.90 103.15 109.10 112.55 123.52

215 57.64 62.17 69.06 75.48 83.58 89.41 99.94 108.02 114.35 121.19 132.01

220 58.32 61.76 68.08 74.35 81.37 88.35 91.28 105.08 110.46 119.99 129.14

233 59.60 64.06 70.81 77.50 85.33 92.25 99.35 110.56 115.12 123.36 131.56

238 59.88 63.95 70.15 75.67 82.77 91.84 99.40 111.22 119.48 124.58 133.71

251 61.14 62.24 66.39 73.10 80.51 85.79 92.83 100.16 106.80 113.82 121.59

256 62.05 65.71 73.46 79.38 84.27 90.25 96.38 106.71 114.29 122.22 129.29

268 62.80 68.10 73.38 78.62 87.26 93.18 102.16 108.62 113.68 121.22 127.45

(continued)
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Postnatal Day

Groupa Animal ID 21 22 23 24 25 26 27 28 29 30 31

13 141 46.10 49.87 51.90 58.07 65.15 72.07 78.73 85.21 92.61 99.77 106.55

148 48.04 51.09 56.93 63.64 70.11 76.63 84.71 93.82 101.95 111.31 120.52

159 50.62 54.59 59.39 66.11 72.19 76.80 82.27 88.62 96.58 103.60 109.55

166 57.43 62.02 66.60 71.46 78.76 84.69 91.67 99.13 107.44 115.45 124.54

177 63.34 65.66 70.36 77.98 86.45 93.23 100.33 108.63 117.53 126.86 136.35

187 55.36 57.90 67.47 73.61 80.29 86.80 93.41 100.30 107.27 115.27 124.09

194 56.61 54.15 60.24 65.11 71.13 78.69 84.68 90.83 97.52 104.32 112.39

205 57.40 62.13 69.69 77.15 81.11 88.60 94.50 100.49 108.15 115.77 125.63

212 58.29 63.53 68.85 77.67 82.52 87.06 96.88 103.41 114.02 124.97 131.11

223 58.56 62.37 70.31 75.66 83.05 89.59 97.26 105.63 112.02 120.42 129.93

230 59.43 62.55 67.88 73.44 79.10 84.77 90.73 98.15 103.70 111.54 119.22

241 59.88 61.96 71.69 78.88 85.98 92.64 100.87 109.66 119.12 128.49 137.11

248 60.65 61.32 68.32 73.90 82.61 86.71 94.74 102.75 110.97 117.41 126.69

259 61.53 64.47 71.66 78.22 85.91 94.54 100.96 109.19 117.44 127.65 137.87

265 63.15 62.33 74.50 80.58 89.69 94.51 103.87 113.36 122.14 128.76 137.03

14 142 43.18 46.90 50.80 56.38 63.55 69.79 76.10 82.19 90.09 95.80 103.38

147 49.25 53.54 59.64 64.73 71.03 75.63 82.44 89.44 97.52 103.76 111.86

160 52.25 55.81 61.17 65.19 71.65 78.85 82.70 90.89 97.47 103.63 111.37

165 53.50 56.33 59.33 65.24 72.38 76.50 82.71 87.89 93.45 99.81 104.75

178 59.49 61.47 70.86 74.61 82.00 89.80 96.51 103.30 109.35 118.32 127.84

188 55.74 59.16 65.83 70.13 74.94 81.31 86.14 93.45 100.97 108.65 117.41

193 56.18 57.38 66.52 72.13 78.42 85.01 91.09 96.96 106.16 113.61 120.45

206 57.61 60.60 69.38 75.24 79.18 86.10 90.17 100.00 108.60 114.65 125.07

211 58.13 60.54 68.41 72.02 78.26 84.24 91.35 99.41 105.17 113.71 122.51

224 58.65 61.92 68.81 74.19 79.04 84.27 89.25 98.04 103.81 112.55 120.36

229 59.60 61.46 68.54 74.01 80.88 87.11 95.16 103.12 110.87 119.32 128.48

242 59.84 63.48 71.12 77.49 82.74 88.55 96.13 103.49 111.37 119.19 126.66

247 60.68 65.76 73.83 78.69 84.60 90.71 99.16 107.40 114.15 123.51 131.90

260 61.91 61.06 66.91 73.51 80.53 88.06 96.55 103.48 114.90 119.82 131.87

264 62.46 65.48 74.74 80.02 86.07 93.98 103.33 110.39 117.48 126.77 136.32

(continued)
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Postnatal Day

Groupa Animal ID 21 22 23 24 25 26 27 28 29 30 31

15 139 47.66 50.76 57.00 62.27 67.55 72.85 79.22 88.03 92.71 99.12 105.28

150 50.10 52.88 59.65 64.89 69.88 75.45 80.81 85.55 94.40 101.81 108.47

157 50.63 54.12 59.70 64.06 70.17 73.96 79.89 85.46 91.98 97.64 104.34

168 55.14 57.62 66.48 70.40 76.10 81.47 88.31 95.49 103.98 112.62 118.94

175 62.77 66.28 72.16 77.52 81.17 87.09 92.08 98.42 106.06 111.63 118.40

185 55.34 57.61 65.29 68.78 75.56 81.92 87.19 95.50 102.25 109.27 119.24

196 56.09 61.70 69.75 74.54 78.94 87.48 89.81 101.90 109.17 117.22 125.30

203 56.81 58.43 65.37 69.07 74.98 80.63 88.51 94.30 102.64 109.19 117.93

214 57.65 60.36 66.55 70.96 75.69 77.49 82.58 91.17 97.99 101.31 110.16

221 58.73 64.56 71.91 73.19 78.41 85.04 91.51 100.35 104.98 114.45 119.98

232 59.07 60.20 67.76 73.06 77.85 82.34 85.41 97.57 103.22 112.20 117.12

239 59.86 62.47 72.66 73.40 81.53 88.28 94.55 104.14 112.43 120.11 125.27

250 61.00 63.74 70.45 74.60 80.72 87.30 93.42 98.66 104.81 112.72 120.97

257 61.28 66.21 73.88 78.07 86.49 91.45 100.52 109.50 116.50 123.31 132.31

267 62.80 62.52 68.09 74.74 80.22 84.76 91.12 100.33 107.71 115.00 124.86

16 140 47.43 51.61 57.84 62.20 67.28 72.84 79.18 85.12 88.61 97.48 103.74

149 48.90 51.74 57.06 59.13 64.50 68.48 74.91 79.73 84.18 92.57 98.71

158 52.59 56.52 62.86 67.41 72.69 76.78 82.49 88.30 96.29 103.32 109.61

167 57.35 59.58 62.00 61.53 62.63 68.23 72.36 77.65 83.49 89.89 94.89

176 59.29 63.17 67.30 73.29 79.13 83.68 89.77 97.26 105.59 112.45 117.27

186 55.75 58.25 64.55 68.92 74.74 79.87 86.35 94.28 100.24 107.75 114.30

195 56.06 53.80 65.94 69.59 75.19 82.53 89.04 96.95 104.64 110.54 115.77

204 57.01 58.06 62.44 65.83 72.09 76.60 81.70 87.84 93.75 99.85 106.03

213 58.16 61.10 67.74 69.08 73.46 77.84 82.68 89.85 95.22 99.75 106.70

222 58.76 59.86 65.11 69.43 73.94 80.12 85.20 93.46 100.69 107.18 114.46

231 59.23 59.15 66.21 67.55 71.59 77.23 82.13 88.97 92.05 96.05 103.26

240 60.32 60.12 65.70 70.04 76.92 81.45 87.72 95.50 103.70 110.74 119.40

249 60.92 66.20 74.05 75.02 80.76 85.72 91.45 98.84 103.37 109.46 116.07

258 61.72 69.25 72.18 77.55 84.97 88.64 97.51 106.55 114.01 121.38 129.24

266 62.70 64.89 73.08 79.32 84.04 89.18 94.35 102.08 110.67 118.90 125.91

(continued)
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Postnatal Day

Groupa Animal ID 21 22 23 24 25 26 27 28 29 30 31

17 143 47.12 50.17 55.12 61.52 67.73 72.34 78.36 84.92 91.70 99.81 107.66

146 48.48 50.97 54.84 63.85 70.81 76.10 83.33 90.26 98.01 105.47 113.43

161 50.71 55.19 62.37 69.09 75.71 80.22 87.73 96.14 101.92 109.89 116.91

164 57.07 62.39 67.09 73.86 82.36 88.44 96.42 104.66 111.90 123.25 132.79

179 61.73 66.29 73.99 82.28 88.19 96.31 105.93 112.41 120.05 129.08 139.66

189 55.36 56.54 65.82 73.29 78.50 84.31 90.88 96.57 103.89 112.35 119.32

192 55.90 56.85 65.09 75.43 84.18 90.67 97.63 104.95 117.55 126.50 135.36

207 57.32 60.78 68.25 76.84 81.34 87.12 95.28 101.42 108.97 117.06 125.15

210 57.66 59.55 68.13 72.42 76.39 81.51 87.06 93.00 99.44 106.26 112.23

225 58.68 64.82 73.42 79.61 84.87 91.82 99.91 106.54 115.50 123.11 131.50

228 58.84 60.52 69.37 76.36 81.13 87.45 94.00 98.71 109.36 116.46 123.07

243 60.39 65.13 72.40 79.80 86.36 92.26 100.04 108.58 117.57 126.28 135.23

246 60.57 62.54 71.56 78.68 84.00 89.84 94.79 102.03 109.80 114.55 122.25

261 61.49 57.57 68.20 76.02 82.50 88.95 92.12 101.74 109.87 116.49 123.63

263 62.26 64.87 72.38 79.95 85.34 92.37 99.27 106.06 114.18 123.21 131.39

18 144 44.23 47.72 53.01 59.19 63.55 69.85 75.66 83.91 90.41 97.40 104.54

145 49.04 52.61 57.28 64.33 70.51 75.50 82.26 87.93 93.92 104.70 111.10

162 50.79 53.19 57.84 64.74 71.67 76.32 82.94 88.68 93.94 101.53 107.57

163 56.79 61.40 64.78 70.87 76.12 80.13 86.40 93.54 100.52 110.62 118.27

180 61.92 64.32 69.83 76.37 82.37 86.14 94.07 99.61 106.35 114.67 121.32

181 64.22 64.63 66.92 74.56 80.12 85.03 88.72 93.19 98.76 105.20 110.90

190 56.09 57.19 66.98 73.29 79.29 84.98 90.40 96.68 105.32 112.11 119.13

191 57.07 56.14 64.88 72.12 75.85 82.14 88.62 94.44 102.20 108.78 116.04

208 57.86 60.90 68.33 75.82 80.52 85.48 95.38 101.92 109.15 118.35 124.33

209 58.57 62.66 71.52 77.34 82.51 87.62 95.30 102.52 112.69 119.36 125.81

226 59.00 63.27 72.91 80.88 86.98 91.95 99.85 109.29 118.01 128.01 135.59

227 60.56 64.36 72.48 78.21 84.21 87.55 95.72 102.11 111.87 119.26 126.87

244 60.61 64.92 72.69 79.39 83.15 89.80 97.53 104.89 113.97 123.44 130.12

245 62.11 64.52 72.61 79.02 84.03 89.76 96.02 102.18 110.84 118.21 124.44

262 62.72 63.61 70.30 80.32 85.77 92.33 99.41 100.49 109.15 104.13 108.61

(continued)
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aDose groups are as follows: 1 is 0 mg/kg/day; 2 is 75 mg/kg/day Atrazine; 3 is 150 mg/kg/day Atrazine; 4 is 50 mg/kg/day of p,p’-
Dichlorodiphenyldichloroethane; 5 is 100 mg/kg/day of p,p’-Dichlorodiphenyldichloroethane; 6 is 30 mg/kg/day of Vinclozolin; 7 is 100 mg/kg/day of Vinclozolin;
8 is 25 mg/kg/day of Methoxychlor; 9 is 50 mg/kg/day of Methoxychlor; 10 is 0 mg/kg/day; 11 is 2 mg/kg/day of Propylthiouracil; 12 is 25 mg/kg/day of
Propylthiouracil; 13 is 50 mg/kg/day of Ketoconazole; 14 is 100 mg/kg/day of Ketoconazole; 15 is 50 mg/kg/day of Linuron; 16 is 100 mg/kg/day of Linuron; 17
is 50 mg/kg/day of Phenobarbital and 18 is 100 mg/kg/day of Phenobarbital.  Groups 1 through 9 were in component 1 and groups 10 through 18 were in
component 2.

bMale was removed from the study because his correct postnatal day 0 could not be confirmed.
cMale was removed from the study because it was not dosed on the correct postnatal days. 
dMale was euthanized on postnatal day 29 after dosing due to a leg injury.
eMale was found dead on postnatal day 31 prior to dosing (misdirected dose).
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Postnatal Day

Groupa Animal ID 32 33 34 35 36 37 38 39 40 41 42

1 1 109.82 120.49 127.89 137.29 146.15 157.05 167.57 177.72 186.02 193.45 200.26

15 120.92 127.99 135.96 147.91 155.94 161.08 173.63 181.08 190.40 197.94 206.13

32 130.62 138.61 148.72 157.41 171.00 180.44 189.11 197.29 207.57 206.83 215.55

33 128.82 139.14 145.86 155.03 165.86 176.38 185.00 188.37 199.01 205.43 219.86

50 130.59 140.56 150.52 158.51 170.10 180.77 192.22 202.55 211.21 219.97 229.20

51 122.40 130.21 141.27 152.16 161.46 170.55 179.33 187.42 198.35 206.65 213.25

68 140.54 146.82 155.60 167.45 178.72 185.51 195.10 204.28 212.40 218.80 231.20

69 .b

86 .b

87 152.83 163.96 173.82 182.45 197.00 204.04 217.30 226.06 233.18 239.20 253.00

104 144.66 155.76 164.24 176.66 189.35 200.57 212.46 217.50 228.57 236.78 253.47

105 140.77 149.16 162.84 169.86 180.75 189.60 200.22 209.51 218.73 233.56 246.13

122 138.29 148.91 158.12 166.85 174.71 185.44 194.13 198.72 209.90 221.71 224.12

123 132.61 141.31 149.80 157.69 166.49 174.43 186.04 193.41 200.95 211.76 216.45

135 .b

2 4 101.88 109.70 115.55 123.19 134.72 143.90 149.25 160.35 164.09 173.66 182.36

18 .c

29 117.64 127.00 134.27 146.78 156.32 166.09 171.81 179.80 186.26 195.66 202.17

36 126.73 134.44 143.06 153.19 161.54 170.11 179.10 185.12 194.10 200.52 210.46

47 126.62 134.50 143.27 154.61 163.10 171.80 178.98 185.09 194.04 200.10 209.10

54 120.62 130.44 137.23 146.96 157.23 166.59 .d

65 123.77 132.46 140.26 150.15 159.84 167.15 175.60 186.14 192.09 201.90 207.47

72 131.02 140.47 150.83 159.52 169.44 175.53 188.12 195.91 204.31 211.30 219.27

83 122.24 130.82 139.15 148.72 159.50 167.00 172.50 182.47 188.75 194.88 203.84

90 120.00 96.16 127.05 136.18 149.00 163.49 168.43 179.15 187.78 197.45 203.16

101 127.64 137.17 144.58 152.91 168.42 173.78 182.97 192.41 199.54 206.00 219.15

108 .e 130.64 140.39 150.12 161.00 174.04 180.20 189.00 194.29 205.60 213.09

119 .b

126 128.00 132.43 141.72 149.99 165.03 170.00 177.50 188.24 190.85 200.35 209.25

133 130.66 142.18 148.06 158.12 169.80 175.14 186.31 193.00 202.47 210.44 217.17

(continued)
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Postnatal Day

Groupa Animal ID 32 33 34 35 36 37 38 39 40 41 42

3 5 91.50 97.11 106.10 112.27 121.53 130.76 136.46 143.30 151.04 156.56 171.66

13 99.15 106.00 115.17 123.75 132.05 142.23 146.19 150.56 168.24 173.16 182.02

19 113.15 120.32 132.10 138.27 152.49 156.03 162.45 175.50 185.50 194.75 197.41

28 120.40 127.99 137.82 147.12 156.45 164.79 166.65 179.22 184.99 211.60 194.88

37 116.49 123.75 129.20 139.28 151.44 157.28 165.70 171.23 180.25 186.20 192.15

46 109.90 121.97 129.11 139.16 148.17 155.15 163.83 170.45 175.86 184.32 190.86

55 .b

64 119.50 124.99 132.01 142.13 153.95 157.95 165.62 176.29 184.65 193.50 199.87

73 120.92 130.44 137.48 151.37 162.24 167.02 172.56 180.54 190.10 193.13 200.66

82 121.80 127.69 137.18 144.68 154.86 163.30 173.41 180.25 186.81 194.84 204.39

91 123.47 132.16 141.02 150.06 164.48 166.20 172.48 183.74 193.93 204.35 207.14

100 118.99 125.34 134.06 145.43 152.54 161.91 169.22 176.15 186.30 190.26 196.17

109 120.97 126.78 133.98 145.43 154.69 159.15 165.40 173.62 179.26 183.81 191.88

118 .b

127 .b

4 6 95.11 103.21 110.98 119.86 127.67 137.35 144.60 151.50 163.10 167.44 179.60

12 101.52 110.94 119.87 126.36 136.20 145.72 155.40 162.99 173.81 182.60 188.82

20 .f

27 136.16 144.71 155.02 163.19 171.94 182.66 191.70 201.30 209.91 218.32 227.44

38 135.07 144.80 155.17 164.63 171.60 183.51 193.94 202.10 213.91 224.28 232.58

45 126.60 134.27 145.53 153.84 162.61 171.49 181.19 190.64 203.40 212.65 219.44

56 137.62 147.49 158.78 166.57 179.92 190.80 196.12 205.66 219.95 227.07 235.12

63 136.58 145.36 153.65 162.30 171.37 180.14 192.64 200.10 211.28 219.36 231.24

74 .b

81 131.66 141.12 154.29 163.70 173.62 184.11 193.11 205.77 216.01 225.86 236.23

92 132.96 140.77 148.04 157.89 167.37 177.75 183.83 196.01 202.76 210.67 219.83

99 144.71 152.11 164.02 172.62 183.90 191.60 203.22 212.11 225.67 233.21 243.14

110 136.86 147.07 155.34 163.40 175.38 182.19 193.54 201.18 209.31 222.95 229.12

117 108.99 107.36 104.45 140.42 150.18 159.40 170.88 184.20 196.06 207.88 216.21

128 147.44 157.10 165.98 175.70 187.00 197.04 208.44 216.43 229.20 237.64 246.56
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Postnatal Day

Groupa Animal ID 32 33 34 35 36 37 38 39 40 41 42

5 7 96.22 107.04 114.00 122.94 129.33 139.67 147.02 154.10 161.07 171.34 180.90

21 138.66 149.43 160.18 168.13 180.32 188.60 200.56 213.26 222.03 232.11 240.32

26 131.45 142.90 150.86 161.42 173.71 180.16 193.67 201.95 211.24 219.80 229.08

39 128.61 138.48 147.39 154.56 168.35 175.60 185.38 192.51 204.11 210.22 219.60

44 128.77 138.83 148.23 156.20 166.13 175.72 186.62 193.75 205.95 211.13 221.04

57 134.02 142.68 150.47 159.66 171.38 180.12 190.86 201.42 207.24 214.62 226.45

62 123.00 130.19 138.11 148.12 154.13 164.60 171.99 181.00 188.29 196.84 203.35

75 128.01 140.22 147.80 155.78 165.55 175.79 183.10 192.07 202.92 208.20 219.44

80 117.80 129.29 136.29 146.30 158.07 165.15 175.30 185.97 194.48 203.74 215.27

93 130.60 141.45 150.76 160.77 169.35 177.44 187.88 198.22 206.48 216.03 227.36

98 138.99 148.15 160.41 168.96 180.22 187.14 200.42 210.17 220.95 228.36 237.34

111 138.56 147.61 158.12 169.00 179.54 191.91 204.13 213.29 222.71 233.90 240.55

116 144.99 158.47 169.15 181.04 189.12 202.14 212.07 217.20 228.50 240.15 250.01

129 148.75 159.33 171.43 180.43 193.06 200.74 209.90 220.24 233.42 238.60 251.02

132 142.00 152.00 161.72 172.49 183.41 189.50 201.53 208.70 217.74 226.00 235.07

6 8 106.00 114.95 123.22 131.18 139.70 149.74 157.52 168.62 174.31 187.06 191.99

11 107.13 116.20 126.79 133.48 143.89 152.74 160.37 171.50 177.20 188.36 197.16

22 139.16 149.11 159.19 170.06 180.73 193.22 205.70 213.79 223.44 238.15 246.99

25 122.07 130.10 136.43 145.58 153.85 161.77 171.07 176.55 182.77 189.87 198.55

40 134.67 144.44 153.78 165.98 175.18 187.22 197.21 206.48 218.08 226.10 234.99

43 124.54 133.30 142.02 150.95 160.18 171.41 181.48 181.99 195.60 204.15 211.97

58 125.60 135.05 142.26 152.62 161.82 169.40 181.11 191.15 199.10 208.04 218.50

61 143.25 152.66 161.14 169.70 180.53 193.04 201.01 209.75 222.28 229.10 240.71

76 131.00 141.07 149.22 158.11 170.98 179.17 185.36 197.63 208.01 216.64 228.02

79 .b

94 143.10 157.15 164.21 178.36 189.64 199.50 209.40 221.60 233.25 241.50 248.75

97 132.08 145.00 154.27 163.89 173.41 183.89 193.56 202.40 211.64 218.88 229.45

112 140.80 150.21 162.07 171.15 184.11 190.22 204.00 217.00 222.19 231.44 246.32

115 .b

130 151.80 163.00 174.92 184.11 198.22 206.00 218.93 226.63 237.79 247.30 258.07
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Postnatal Day

Groupa Animal ID 32 33 34 35 36 37 38 39 40 41 42

7 9 102.99 112.47 121.16 129.22 139.93 145.96 155.02 164.73 172.50 185.05 193.82

10 115.39 122.81 132.38 140.82 151.22 157.60 168.02 180.16 185.00 195.62 204.07

23 126.60 137.79 146.50 156.07 164.84 171.25 182.95 189.40 199.45 210.28 217.33

24 .b

41 124.48 134.83 142.47 152.02 159.98 172.10 183.17 191.54 203.03 212.51 217.53

42 131.04 136.41 147.13 154.26 163.01 171.60 181.00 190.45 199.12 204.41 213.39

59 126.11 133.25 147.10 155.82 166.75 176.00 186.59 193.44 203.34 210.78 220.14

60 124.39 135.24 145.21 156.45 168.46 176.67 187.03 194.66 205.88 216.25 225.36

77 123.10 133.04 139.65 151.44 158.69 168.35 173.72 178.87 191.04 199.92 207.24

78 135.03 145.70 153.05 163.81 174.16 182.04 184.04 191.04 200.30 208.29 217.28

95 132.64 142.53 149.08 161.51 168.52 179.04 189.41 198.62 208.37 217.95 225.22

96 139.02 149.01 158.19 168.11 178.95 192.52 200.21 208.70 219.48 229.48 239.27

113 135.01 141.98 150.87 162.74 171.28 182.59 195.35 205.23 217.41 229.32 234.56

114 .b

131 .b

8 2 101.50 107.74 115.51 122.19 131.27 138.32 146.31 155.91 160.27 169.35 176.97

16 134.66 144.05 153.08 163.71 171.60 185.76 194.67 200.23 211.90 220.54 232.09

31 105.13 101.14 97.31 97.15 137.46 144.52 154.95 166.05 177.11 184.56 197.76

34 132.64 142.87 152.49 159.63 170.73 176.70 189.99 173.07 200.07 210.34 218.05

49 136.19 145.93 153.05 163.28 172.76 184.23 192.46 203.60 209.40 .e 230.41

52 142.99 151.55 161.39 171.19 181.66 192.11 202.03 217.60 222.95 228.69 247.58

67 127.52 134.62 139.59 151.87 160.84 167.13 176.00 185.11 196.13 200.13 213.26

70 137.11 148.53 157.46 170.47 180.30 187.06 197.94 206.54 215.68 220.92 233.78

85 135.42 145.30 157.48 166.84 179.17 187.12 196.94 206.76 216.66 221.31 232.31

88 136.54 145.29 151.57 162.31 170.91 181.34 190.28 198.16 205.17 213.01 223.70

103 133.37 142.04 153.59 161.62 172.60 184.45 193.65 200.64 205.53 215.06 232.40

106 139.40 148.52 157.98 169.23 177.26 185.10 197.81 202.00 209.09 220.22 225.94

121 135.45 144.38 153.14 161.11 171.22 180.59 193.07 199.94 210.66 221.55 231.95

124 138.58 148.81 157.01 164.59 175.26 183.71 192.46 200.05 208.17 217.90 222.07

134 138.56 148.12 157.21 170.21 181.78 190.50 200.25 206.97 218.40 223.21 232.16
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Groupa Animal ID 32 33 34 35 36 37 38 39 40 41 42

9 3 101.42 108.13 117.63 121.11 128.60 138.03 144.12 151.50 155.06 165.40 171.10

14 104.20 112.91 118.09 124.75 137.69 147.31 151.00 161.40 167.54 172.11 179.13

17 .b

30 .b

35 128.55 138.72 149.86 159.16 169.40 176.81 187.76 194.26 206.84 211.21 219.57

48 129.03 140.40 150.48 157.27 167.18 179.07 187.28 194.27 209.61 212.80 223.16

53 130.80 140.01 147.58 155.66 167.54 175.18 187.20 192.77 204.32 209.55 220.00

66 136.02 144.22 152.34 164.68 173.16 183.99 193.00 202.70 210.08 218.14 225.20

71 141.35 148.88 160.17 169.18 181.12 191.90 199.31 207.60 217.38 226.17 234.78

84 141.12 149.26 156.42 164.11 181.19 187.90 195.15 199.10 211.77 219.40 226.54

89 139.38 149.30 156.38 163.42 178.10 187.66 197.98 201.84 213.60 222.22 229.52

102 149.76 158.02 164.91 171.08 185.83 193.60 201.64 210.57 220.30 230.30 241.49

107 146.32 154.55 165.14 172.91 186.81 197.46 206.99 208.00 218.30 220.18 236.16

120 148.03 157.53 171.86 181.22 191.60 205.89 215.85 223.77 236.77 245.12 256.74

125 138.92 150.59 159.15 169.14 183.00 192.58 198.71 209.56 219.26 226.81 232.29

10 136 107.26 115.51 123.48 129.98 138.62 148.37 156.40 163.77 172.02 183.16 187.58

153 119.74 128.27 136.58 143.67 152.52 163.93 172.69 181.96 190.05 199.29 208.83

154 129.79 139.16 148.50 158.47 168.55 181.50 190.90 200.52 211.92 219.16 226.95

171 126.77 137.36 148.18 153.55 163.07 175.12 184.49 192.22 199.42 212.35 223.72

172 136.67 145.77 153.68 162.00 169.80 181.91 189.97 198.80 207.50 218.76 223.81

182 149.39 157.58 169.00 180.88 192.90 204.51 215.62 227.87 239.12 246.52 259.10

199 134.36 141.98 156.62 154.47 169.71 178.02 187.97 200.07 209.24 215.51 229.46

200 140.40 151.96 159.75 172.37 180.33 192.20 203.97 210.10 220.87 227.34 237.86

217 .g

218 132.48 142.55 150.43 160.46 168.76 175.67 185.14 193.38 202.42 208.22 215.75

235 147.81 158.12 167.48 178.31 191.48 200.38 212.62 216.30 223.60 231.00 241.64

236 140.13 148.84 159.02 171.30 180.67 190.63 203.09 210.85 219.50 228.42 237.41

253 130.25 140.57 147.57 157.00 166.07 175.85 186.48 195.63 204.81 207.72 223.14

254 145.65 154.19 161.61 171.80 178.37 189.90 198.93 207.37 217.51 224.37 233.00

270 148.68 158.59 169.55 179.34 190.23 199.52 210.18 219.01 228.98 237.18 245.26
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11 137 121.59 129.16 138.56 145.32 151.44 162.09 168.68 177.24 177.25 190.97 191.62

152 128.51 135.92 147.89 151.16 165.29 171.61 180.79 192.47 203.45 212.28 217.48

155 137.41 146.11 158.68 166.76 178.56 185.79 196.78 207.97 216.40 226.95 230.49

170 135.69 145.24 155.71 164.20 174.14 184.22 194.06 202.83 212.50 219.31 224.64

173 147.35 156.65 167.79 180.77 191.72 203.95 218.66 223.72 236.04 247.78 257.99

183 124.72 133.26 139.42 152.92 162.33 171.87 180.40 192.84 202.30 206.37 215.10

198 138.05 147.51 156.12 165.10 177.32 188.95 198.66 205.77 216.00 224.83 231.98

201 136.59 147.09 153.96 166.05 173.88 185.08 198.11 208.07 216.59 223.34 233.17

216 136.62 147.56 154.11 165.52 175.52 189.86 197.22 208.25 227.80 225.57 238.19

219 137.77 145.71 154.14 164.52 172.98 184.52 193.19 200.90 212.01 217.60 226.60

234 136.41 146.60 154.07 164.81 168.85 179.49 188.47 196.91 203.18 212.72 219.03

237 141.31 150.28 160.37 168.15 182.44 189.65 200.47 209.05 219.40 227.52 237.43

252 151.33 160.09 170.48 178.83 190.48 199.95 212.48 222.62 231.72 239.12 249.75

255 144.05 152.15 161.92 171.36 181.85 192.16 200.66 210.06 221.36 227.79 234.66

269 145.76 156.06 165.13 179.31 187.02 198.54 210.95 221.27 228.47 234.74 245.72

12 138 105.93 110.26 113.44 117.19 118.96 123.96 126.48 126.92 127.06 129.77 131.93

151 108.79 111.07 114.03 117.75 120.91 124.58 126.08 128.67 128.72 132.52 131.16

156 117.22 123.28 127.48 129.57 137.21 143.45 145.21 145.90 150.20 152.76 153.67

169 130.37 136.75 141.29 149.02 151.46 156.41 162.29 165.22 170.28 170.69 171.95

174 143.44 147.68 155.66 158.23 163.09 167.85 170.91 173.03 176.60 179.34 179.90

184 126.89 132.77 133.82 139.56 143.00 144.13 147.16 149.00 151.21 150.82 151.25

197 123.09 127.76 133.54 140.00 143.37 147.70 152.40 156.39 159.76 160.38 162.05

202 128.99 133.66 138.50 145.03 148.92 150.32 156.31 157.49 158.02 157.54 159.99

215 137.12 143.26 147.50 154.44 160.75 165.78 171.90 173.29 180.51 178.90 182.81

220 133.75 141.60 146.24 150.84 156.04 160.83 162.31 167.50 170.99 171.88 174.84

233 137.49 143.90 147.31 152.86 158.12 161.75 163.85 168.61 169.11 170.96 173.00

238 139.69 146.75 148.38 155.63 162.53 163.26 168.50 169.21 172.86 173.38 176.16

251 127.32 135.18 140.57 146.50 152.87 158.19 161.14 164.84 167.82 166.89 168.79

256 138.46 146.32 153.22 160.00 165.37 168.77 175.28 178.04 183.15 182.43 184.71

268 133.67 140.77 143.81 149.35 153.22 157.97 160.77 166.47 167.29 167.00 170.42
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13 141 114.65 123.60 134.13 129.16 142.47 151.91 163.31 158.64 163.11 168.21 177.15

148 130.96 141.73 150.40 162.52 170.70 183.54 193.19 203.04 211.06 221.16 232.70

159 119.32 125.23 133.75 140.71 151.99 160.13 169.15 178.49 184.50 191.49 198.83

166 133.46 142.88 154.09 162.35 171.85 177.78 191.60 201.29 211.28 218.10 222.72

177 144.80 155.68 167.52 177.24 188.71 201.04 212.72 220.39 231.40 242.80 251.79

187 132.19 141.32 149.54 159.90 167.56 177.44 184.13 193.19 202.59 210.83 220.70

194 120.30 126.58 133.40 143.26 154.09 165.24 172.22 180.52 187.83 198.77 206.43

205 133.91 144.70 153.92 165.68 175.35 182.46 192.44 204.79 214.57 223.38 231.96

212 138.82 149.58 155.57 167.38 178.33 191.42 199.98 208.75 216.97 223.62 234.68

223 138.54 143.59 150.00 170.17 175.53 186.59 194.99 200.31 209.88 215.16 227.93

230 127.20 135.86 145.57 154.70 163.72 174.47 181.43 190.07 198.52 204.71 210.00

241 145.44 155.70 163.71 178.58 187.73 204.66 214.82 225.12 233.89 237.51 248.75

248 131.25 141.87 151.12 160.22 167.95 178.58 187.74 195.03 202.74 213.66 221.97

259 146.42 154.94 164.11 176.13 184.09 193.27 205.27 210.24 218.55 225.33 234.61

265 148.81 156.92 164.31 176.63 189.44 200.61 211.31 219.37 229.02 231.41 245.99

14 142 113.13 116.14 125.85 135.16 145.21 154.22 162.35 170.68 177.25 184.83 193.80

147 117.65 127.77 135.83 142.94 150.35 160.24 166.36 174.75 183.57 191.65 198.95

160 117.42 124.40 133.78 141.23 152.47 160.74 168.31 179.31 190.36 194.98 200.98

165 114.55 120.66 128.97 135.49 147.17 153.38 166.19 172.99 180.23 190.14 197.76

178 135.33 145.42 153.89 163.12 175.30 183.93 192.74 197.96 209.30 216.55 224.58

188 125.18 133.72 141.45 149.12 157.65 167.58 176.61 185.20 192.64 199.77 209.23

193 128.51 137.29 145.82 154.82 164.82 173.77 181.97 190.50 197.66 207.60 213.58

206 131.91 144.56 150.34 159.80 168.07 180.69 191.51 200.55 206.78 213.10 224.02

211 128.36 138.82 142.56 155.23 161.11 171.67 178.29 184.37 192.90 195.34 206.51

224 129.42 136.88 143.38 151.73 163.72 172.44 179.89 191.65 201.91 203.15 212.46

229 134.09 148.65 159.14 167.73 176.74 189.80 195.30 203.65 212.21 220.08 232.03

242 135.27 144.28 149.49 163.24 170.74 .h

247 142.08 152.04 158.04 169.54 179.99 187.05 197.19 209.91 216.73 225.98 232.41

260 135.56 149.57 158.03 169.93 180.46 192.98 202.07 214.23 221.82 230.06 243.32

264 143.18 154.38 161.29 175.30 183.64 196.34 205.94 213.38 222.33 230.13 242.67
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15 139 114.92 123.23 131.81 140.76 151.55 161.58 170.58 178.13 187.41 193.11 202.70

150 116.75 122.80 130.52 140.88 148.85 157.44 167.48 175.84 185.71 195.73 196.96

157 113.40 120.63 129.23 137.52 147.60 155.49 164.15 175.49 182.48 190.63 200.35

168 127.20 135.56 144.43 151.01 162.33 170.48 180.15 188.17 194.85 201.47 213.32

175 124.37 132.14 142.19 147.76 158.49 167.18 174.91 182.98 192.95 201.48 206.81

185 124.70 133.96 142.71 152.23 160.00 170.49 175.72 187.07 195.03 205.11 209.36

196 132.84 140.35 135.26 148.22 157.23 169.74 177.48 186.28 196.95 202.18 215.90

203 125.27 135.04 145.05 154.92 164.38 173.65 183.38 191.36 201.57 207.56 215.00

214 118.23 123.65 130.80 140.85 148.58 158.59 165.87 172.75 181.37 188.29 196.60

221 128.42 139.14 148.25 160.38 170.27 181.38 189.38 194.64 204.15 216.30 226.92

232 124.73 133.87 137.76 148.32 156.73 165.14 172.44 180.12 191.97 196.98 205.89

239 135.23 143.65 151.95 160.22 168.69 178.47 186.65 199.97 206.21 216.58 226.45

250 128.60 137.87 144.17 154.81 162.98 172.85 182.77 190.96 199.44 206.60 213.11

257 142.78 152.45 161.82 171.10 182.00 196.67 204.46 215.73 227.32 236.33 245.47

267 134.54 142.21 153.94 165.04 176.72 184.07 195.03 203.93 212.81 221.72 231.22

16 140 110.29 119.40 125.49 136.15 145.62 153.35 162.33 167.60 177.16 186.14 194.25

149 104.52 111.86 118.60 127.71 134.00 143.26 149.58 154.66 159.80 166.31 163.70

158 117.61 123.79 127.48 136.52 147.74 156.40 164.16 170.08 174.20 184.90 192.24

167 100.99 108.15 113.45 121.85 128.34 136.74 144.76 151.45 155.54 163.23 172.38

176 125.77 132.15 141.73 151.61 161.34 176.08 179.25 191.09 200.33 208.86 221.23

186 120.75 129.09 133.51 144.49 151.14 163.99 170.61 180.22 184.01 190.69 196.67

195 125.26 132.35 139.45 147.57 157.81 168.24 174.75 182.16 187.36 194.42 198.15

204 111.60 118.02 124.77 135.85 142.21 150.20 155.20 162.16 168.22 174.94 183.15

213 113.54 120.27 125.91 136.92 145.26 153.43 160.38 170.31 180.36 182.51 195.31

222 121.40 130.10 134.61 147.04 156.00 167.12 170.74 178.97 187.10 195.73 204.10

231 109.27 117.60 122.08 130.28 140.48 147.66 153.48 162.11 169.22 175.58 181.02

240 126.68 136.68 142.80 152.24 164.40 171.73 180.48 192.01 196.97 206.76 218.19

249 122.87 129.66 136.41 147.61 155.00 165.68 174.76 182.30 189.11 193.37 205.90

258 136.74 147.50 154.67 166.76 174.09 188.22 192.50 203.45 210.58 217.74 226.57

266 131.69 140.27 149.90 160.21 176.76 181.29 191.12 201.40 205.27 215.42 223.09
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17 143 114.14 122.56 131.66 138.47 150.84 159.53 166.51 179.34 185.80 196.13 199.66

146 121.26 125.43 135.89 145.24 155.14 164.78 174.35 185.45 196.36 206.12 211.58

161 126.23 133.01 141.79 149.04 160.40 171.67 181.58 190.60 200.40 211.62 215.78

164 142.55 150.39 157.43 168.57 182.88 194.22 201.77 214.83 224.20 234.98 245.79

179 149.93 158.57 167.83 181.40 190.21 200.31 208.60 216.27 229.70 237.55 248.22

189 126.40 137.16 144.51 155.94 166.03 175.46 184.90 192.82 203.76 211.08 219.92

192 147.19 151.29 166.83 175.20 188.17 197.57 212.69 219.83 232.05 240.06 250.22

207 133.29 142.23 149.66 159.34 166.39 178.93 189.07 197.92 205.58 208.67 219.91

210 118.59 126.86 134.59 143.43 152.75 161.38 172.87 180.12 188.94 193.97 204.99

225 142.07 152.20 160.58 171.84 180.15 193.00 204.17 215.40 222.31 234.62 250.25

228 132.43 141.36 152.00 161.96 169.12 180.34 190.69 200.99 208.02 213.25 227.03

243 144.17 153.75 161.08 174.68 185.66 201.28 207.15 224.01 232.75 245.33 265.69

246 127.86 138.28 146.06 154.09 160.87 169.72 178.19 186.56 194.76 200.14 209.81

261 131.71 141.84 149.21 159.26 168.55 177.86 186.92 195.25 203.99 212.12 222.57

263 139.49 150.29 156.17 166.06 175.51 184.07 193.91 202.44 210.63 216.92 223.37

18 144 110.52 116.45 125.63 133.51 145.40 153.37 159.71 163.63 170.22 177.58 184.72

145 118.32 128.05 135.10 143.04 152.84 162.55 173.15 185.21 195.78 205.42 214.47

162 114.53 120.00 126.54 135.45 143.68 153.51 161.21 171.34 180.25 187.15 196.50

163 127.81 137.33 142.13 156.20 166.15 176.78 184.87 197.56 207.41 218.50 229.66

180 127.33 133.07 141.87 151.17 160.45 166.42 176.08 186.40 195.90 197.98 206.64

181 116.32 122.08 129.94 138.26 145.87 150.41 159.00 165.53 176.91 185.06 190.55

190 124.75 132.91 138.65 147.46 157.36 166.37 174.79 182.26 189.93 193.14 202.39

191 121.97 130.45 138.08 147.14 156.81 165.47 173.68 179.62 189.75 196.65 202.46

208 130.03 140.28 149.60 159.54 165.28 171.49 182.72 188.82 197.31 202.25 213.20

209 137.10 146.95 159.38 167.94 180.35 187.89 197.00 207.20 219.27 224.11 236.52

226 141.31 154.51 164.55 176.85 184.70 195.21 203.26 214.44 229.19 237.27 248.00

227 134.84 144.10 154.32 165.83 175.81 183.86 197.40 204.99 219.84 220.44 234.40

244 140.62 150.46 161.31 169.86 179.49 192.33 204.18 211.09 224.74 231.72 241.62

245 133.04 142.44 147.89 158.30 170.32 179.78 188.75 194.75 208.61 216.09 227.10

262 121.01 129.98 139.22 147.63 155.73 164.42 171.62 180.83 190.04 199.12 210.74

(continued)
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aDose groups are as follows: 1 is 0 mg/kg/day; 2 is 75 mg/kg/day Atrazine; 3 is 150 mg/kg/day Atrazine; 4 is 50 mg/kg/day of p,p’-
Dichlorodiphenyldichloroethane; 5 is 100 mg/kg/day of p,p’-Dichlorodiphenyldichloroethane; 6 is 30 mg/kg/day of Vinclozolin; 7 is 100 mg/kg/day of Vinclozolin;
8 is 25 mg/kg/day of Methoxychlor; 9 is 50 mg/kg/day of Methoxychlor; 10 is 0 mg/kg/day; 11 is 2 mg/kg/day of Propylthiouracil; 12 is 25 mg/kg/day of
Propylthiouracil; 13 is 50 mg/kg/day of Ketoconazole; 14 is 100 mg/kg/day of Ketoconazole; 15 is 50 mg/kg/day of Linuron; 16 is 100 mg/kg/day of Linuron; 17
is 50 mg/kg/day of Phenobarbital and 18 is 100 mg/kg/day of Phenobarbital.  Groups 1 through 9 were in component 1 and groups 10 through 18 were in
component 2.

bMale was removed from the study because his correct postnatal day 0 could not be confirmed.
cMale was removed from the study because it was not dosed on the correct postnatal days.
dMale was found dead on postnatal day 37 after dosing (misdirected dose).
eBody weight inadvertently not recorded.
fMale was euthanized on postnatal day 29 after dosing due to a leg injury.
gMale was found dead on postnatal day 31 prior to dosing (misdirected dose).
hMale was found dead on postnatal day 37 prior to dosing (misdirected dose).
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Postnatal Day

Groupa Animal ID 43 44 45 46 47 48 49 50 51 52 53b

1 1 209.27 220.42 232.42 239.03 245.70 254.95 267.85 275.23 282.90 290.31

15 216.61 225.62 236.10 240.92 250.71 263.11 269.74 280.43 283.45 293.56

32 230.46 238.60 250.02 250.58 260.87 270.95 277.81 285.73 288.82 300.05

33 223.55 235.03 242.73 243.95 257.93 267.41 275.18 295.88 293.71 312.83

50 241.37 250.87 261.50 267.13 272.76 282.16 294.18 302.38 305.90 320.45

51 225.36 235.80 244.70 252.08 264.47 270.36 277.06 291.26 294.84 307.18

68 238.47 251.23 262.11 273.17 282.29 290.37 300.16 310.47 318.00 326.72

69 .c

86 .c

87 267.85 275.90 285.71 291.71 299.96 309.99 322.11 332.60 340.14 348.74 358.34

104 261.80 274.83 283.75 287.31 297.63 308.15 316.91 328.84 333.15 339.05 349.01

105 251.48 262.12 268.14 279.82 291.09 294.03 301.78 312.00 324.86 332.66 341.00

122 234.16 243.62 251.60 259.17 269.16 273.50 285.16 289.42 296.15 304.66 316.19

123 227.38 233.27 243.64 254.36 263.78 270.18 274.50 284.75 294.78 302.30 309.18

135 .c

2 4 191.47 194.82 202.99 209.45 217.60 227.99 234.16 241.60 246.40 256.18

18 .d

29 211.58 217.02 225.68 231.67 241.51 248.16 256.43 262.25 273.11 275.98

36 217.66 230.61 237.55 242.40 250.00 263.18 271.16 278.08 285.26 290.08

47 212.22 220.40 223.79 232.78 236.95 246.11 251.61 255.86 260.70 264.61

54 .e

65 220.03 227.40 238.27 244.49 257.45 260.24 271.11 281.20 286.02 293.77

72 222.87 233.59 243.62 249.43 259.63 269.11 280.31 287.63 299.06 303.89

83 212.77 222.65 225.12 233.21 240.62 250.11 258.72 265.56 256.74 264.39 270.77

90 213.52 221.41 228.41 238.45 247.82 252.12 265.89 271.89 277.46 284.80 291.54

101 226.23 232.94 242.37 248.70 255.57 264.64 273.16 280.74 290.00 295.34 299.05

108 221.85 229.11 236.25 238.83 247.69 254.19 263.11 271.50 276.59 286.32 280.48

119 .c

126 216.76 223.16 229.36 235.89 242.60 245.14 256.73 262.47 268.84 275.21 275.28

133 227.28 234.55 240.83 246.71 260.27 266.13 267.44 285.46 287.82 295.10 297.03

(continued)
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Postnatal Day

Groupa Animal ID 43 44 45 46 47 48 49 50 51 52 53b

3 5 175.91 179.46 187.11 197.06 198.45 206.93 211.03 219.41 225.04 234.62

13 188.02 195.05 201.64 209.86 218.73 222.39 230.16 237.21 239.81 249.76

19 207.42 215.13 222.29 222.40 231.97 239.18 248.01 259.48 263.28 269.32

28 203.80 212.26 219.97 222.70 230.05 233.69 243.61 248.00 255.75 266.60

37 200.03 207.79 211.69 216.13 226.08 225.31 233.94 244.90 251.93 257.16

46 199.71 208.72 214.04 218.76 224.49 235.20 241.17 246.32 257.13 259.83

55 .c

64 209.36 216.04 220.29 228.33 229.74 242.11 248.61 256.13 262.94 268.71

73 209.16 218.05 227.35 227.57 235.99 243.18 251.73 262.30 265.66 269.52

82 211.44 217.46 223.57 228.23 234.67 244.18 251.57 255.94 265.05 266.75 276.80

91 211.63 220.15 225.19 236.41 246.12 251.24 261.15 268.46 279.73 286.50 292.36

100 201.52 212.20 220.91 225.34 232.52 238.16 246.12 250.10 259.84 262.06 272.55

109 195.12 201.24 208.38 214.63 216.19 225.16 231.24 236.21 240.01 239.36 249.00

118 .c

127 .c

4 6 186.06 193.57 200.66 208.39 216.42 224.48 236.11 240.16 247.32 250.88

12 198.50 206.91 217.86 225.26 237.97 244.06 252.16 256.12 262.79 277.32

20 .f

27 238.12 248.10 257.75 268.08 275.13 287.16 297.21 304.81 317.36 330.07

38 242.59 250.11 261.27 268.83 282.98 285.16 301.21 307.90 313.09 323.50

45 232.56 237.86 251.15 258.99 264.90 280.75 286.21 299.39 305.87 315.68

56 248.40 257.18 267.73 273.13 282.18 292.14 302.40 315.82 320.28 344.12

63 237.30 246.75 257.69 267.67 272.25 281.16 291.61 302.18 311.58 317.22

74 .c

81 246.86 255.15 263.05 271.26 281.68 290.76 296.12 309.33 314.89 326.77 332.24

92 228.42 233.40 243.85 252.01 262.77 267.48 276.12 283.47 287.93 297.80 303.74

99 253.66 262.46 270.41 282.29 295.52 300.59 311.48 326.44 329.52 341.65 352.23

110 240.91 251.70 261.56 267.38 275.55 286.60 297.63 301.84 306.53 312.80 330.00

117 231.16 239.12 248.83 258.31 267.89 275.28 285.01 297.15 304.26 311.50 321.40

128 256.08 265.57 278.86 288.03 298.70 309.18 319.26 330.63 333.98 342.17 356.30

(continued)
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Postnatal Day

Groupa Animal ID 43 44 45 46 47 48 49 50 51 52 53b

5 7 187.53 196.30 202.55 215.83 215.63 228.92 240.96 243.16 256.32 222.96

21 252.66 259.20 273.88 282.14 290.53 300.28 312.02 320.37 325.75 325.81

26 238.71 243.43 257.09 266.69 283.77 288.33 297.43 310.39 313.82 329.55

39 231.50 237.78 244.92 255.84 263.33 273.14 283.86 286.60 293.39 302.16

44 233.11 237.11 246.62 255.17 266.86 274.89 286.11 298.03 304.21 307.23

57 235.77 239.62 250.55 261.91 272.11 278.75 292.22 298.26 303.63 316.25

62 210.05 219.35 226.68 235.63 244.66 252.86 260.28 269.78 274.90 280.11

75 226.30 233.15 244.02 249.88 259.22 266.23 275.21 284.57 292.79 299.36

80 223.90 234.26 242.03 253.25 261.92 274.71 280.11 290.68 300.96 307.01 318.19

93 237.56 242.29 252.32 263.06 275.37 278.69 290.01 300.71 309.01 319.31 335.81

98 245.44 253.44 260.87 269.09 280.98 284.19 296.90 305.68 315.17 317.62 327.03

111 247.02 254.45 267.84 276.10 286.07 293.72 303.16 315.40 318.74 330.80 338.28

116 259.31 269.47 279.39 286.36 296.80 307.68 320.14 326.75 336.82 344.51 356.71

129 257.97 262.92 275.09 278.56 294.53 300.03 311.43 322.18 331.32 339.04 356.40

132 245.12 253.44 259.38 268.68 276.58 285.99 295.85 301.11 306.15 318.80 327.05

6 8 203.15 211.31 219.24 232.04 238.67 247.40 259.05 266.17 273.26 284.20

11 205.63 215.98 224.36 233.09 236.38 251.79 257.18 266.74 276.66 280.65

22 260.22 267.38 283.90 289.72 301.20 312.64 326.11 342.88 351.43 366.80

25 207.34 214.62 224.42 233.92 241.47 252.61 261.21 273.73 276.99 287.55

40 246.32 259.39 270.16 278.72 290.88 300.92 312.68 319.12 326.35 344.56

43 219.00 227.08 235.96 242.47 249.01 257.07 266.21 274.50 276.50 290.02

58 228.66 235.56 242.15 247.17 259.10 270.24 277.16 285.72 291.01 301.40

61 247.43 258.84 266.63 272.19 283.31 293.41 302.01 315.72 317.13 329.24

76 237.07 243.19 248.87 258.27 267.33 273.09 283.16 296.18 303.02 307.80 332.33

79 .c

94 263.64 270.81 280.61 291.56 294.36 310.02 319.11 326.08 333.95 347.74 362.92

97 239.87 248.84 261.91 270.29 282.02 293.54 301.92 310.18 318.76 329.04 345.43

112 253.37 264.50 275.07 288.35 297.61 310.97 321.48 332.38 335.93 354.04 358.56

115 .c

130 265.60 277.67 288.74 294.09 306.77 320.95 326.11 336.35 350.61 362.02 371.02

(continued)



Table A-4.  Individual F1 Male Post Wean Body Weights (g) for Postnatal Days 43 Through 53    (page 4 of 10)

Postnatal Day

Groupa Animal ID 43 44 45 46 47 48 49 50 51 52 53b

7 9 202.80 213.02 221.36 230.09 232.93 245.25 254.60 261.84 269.51 279.41

10 214.10 224.69 230.18 241.45 248.92 261.06 268.51 278.45 288.53 297.82

23 225.64 233.21 245.71 252.90 264.96 272.68 283.16 288.64 289.58 310.31

24 .c

41 224.50 235.17 243.70 252.39 262.32 269.55 276.22 285.79 291.75 305.23

42 222.01 229.66 240.01 245.99 254.77 261.29 273.02 279.31 284.01 297.86

59 231.18 235.02 248.54 250.44 258.30 270.20 280.45 288.00 289.04 300.60

60 233.28 241.15 250.26 256.29 267.19 276.21 284.01 298.21 307.30 316.21

77 218.11 227.88 233.87 216.77 244.52 254.35 263.91 273.47 277.56 288.56 294.07

78 225.02 235.19 243.94 248.04 259.64 269.89 281.16 287.10 296.77 302.12 317.40

95 233.03 240.79 250.03 256.95 267.24 276.13 285.11 292.78 300.91 310.10 317.36

96 251.09 261.72 269.64 275.67 290.92 300.65 315.02 322.53 330.60 340.11 352.25

113 247.23 255.71 263.75 271.50 283.57 292.70 300.64 308.98 320.03 332.16 342.29

114 .c

131 .c

8 2 183.25 191.86 200.05 209.30 213.00 221.48 230.15 238.92 247.04 255.61

16 239.90 251.27 260.03 267.46 276.62 286.15 299.01 305.63 308.83 322.13

31 206.90 212.87 222.20 227.51 238.66 250.11 261.01 270.55 279.19 292.14

34 222.70 228.54 238.21 248.75 254.98 264.21 272.18 283.10 289.27 300.25

49 236.82 249.07 257.72 266.49 278.03 284.05 295.15 298.57 304.47 307.71

52 250.21 261.73 269.65 271.36 285.48 287.16 300.95 305.87 317.18 327.70

67 215.04 219.01 228.11 229.05 238.46 244.16 252.18 257.23 263.35 270.81

70 238.84 249.23 258.46 267.12 275.60 284.01 294.84 302.40 311.03 314.80

85 238.64 248.56 256.51 269.04 278.60 289.23 299.03 308.97 308.26 316.42 334.50

88 227.30 237.11 246.04 252.25 263.12 267.05 275.31 284.24 287.81 295.02 301.54

103 234.11 238.10 253.83 260.32 263.34 274.16 280.95 289.33 300.27 303.46 311.85

106 234.04 245.20 254.26 260.72 268.06 278.15 284.11 292.48 293.20 303.26 311.31

121 239.14 245.92 259.18 266.11 277.99 287.31 296.16 302.83 304.10 315.02 327.16

124 232.02 244.45 252.41 253.57 262.16 268.50 278.44 290.40 293.55 301.45 315.90

134 238.34 249.59 258.66 266.24 277.78 285.14 292.21 301.24 299.44 314.60 327.36

(continued)
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Postnatal Day

Groupa Animal ID 43 44 45 46 47 48 49 50 51 52 53b

9 3 174.76 180.04 194.42 198.13 208.03 209.25 216.41 229.49 231.73 237.30

14 184.43 195.35 200.70 207.65 216.57 221.72 227.18 230.91 243.99 248.72

17 .c

30 .c

35 225.52 236.41 246.51 255.04 263.03 274.98 285.16 284.58 289.46 298.60

48 233.86 235.44 244.71 255.70 265.10 273.18 280.17 287.71 284.02 294.12

53 228.00 238.60 247.04 254.35 262.10 275.26 285.41 291.26 288.71 297.40

66 232.87 241.17 249.87 258.84 266.67 275.63 284.16 295.83 292.42 302.91

71 238.43 246.95 256.30 262.83 274.66 280.16 291.61 295.77 296.20 305.00

84 233.37 241.12 247.42 255.18 267.58 275.11 281.23 287.57 290.80 299.01 307.85

89 240.00 246.40 256.48 257.31 268.95 277.54 283.91 293.41 298.27 300.58 315.65

102 250.37 256.56 261.91 272.70 280.73 293.31 302.13 311.86 315.42 322.16 342.08

107 243.36 251.50 256.62 260.12 272.09 283.02 292.16 302.84 306.40 309.75 320.11

120 264.94 275.47 287.00 295.38 302.23 311.23 323.16 334.60 342.04 349.66 359.56

125 240.46 248.90 258.68 266.37 275.41 281.49 290.61 301.34 296.28 307.88 322.79

10 136 197.07 204.00 214.57 219.46 229.94 236.15 246.00 255.87 259.66 270.90

153 214.17 224.03 232.66 245.04 252.78 261.65 268.07 279.00 289.63 301.13

154 240.10 248.81 260.36 269.00 281.36 288.49 300.83 307.42 321.77 331.98

171 228.86 242.31 251.36 259.97 266.68 279.91 287.56 297.63 310.34 320.71

172 235.13 241.03 250.09 258.83 271.17 277.58 287.38 292.38 304.50 316.88

182 269.53 282.79 292.63 306.99 315.20 328.63 341.67 356.40 364.40 375.68

199 229.27 234.37 247.80 256.29 262.52 274.65 286.98 294.10 301.49 317.20

200 248.34 259.69 266.85 280.57 287.28 294.96 308.42 321.05 329.88 339.10

217 .g

218 223.48 229.75 238.58 246.42 254.73 263.10 269.87 277.44 285.78 293.03

235 254.00 262.50 273.21 283.61 291.91 300.41 310.78 319.42 328.49 339.16 349.07

236 243.51 253.89 265.93 273.77 280.83 290.26 297.83 306.71 314.35 324.38 336.70

253 231.00 237.89 246.42 254.50 264.91 271.17 281.48 292.47 301.18 309.71 311.74

254 242.07 248.70 257.35 268.26 278.58 286.41 295.37 302.20 311.86 319.96 331.13

270 255.02 261.76 271.37 284.75 291.94 302.62 309.57 324.29 328.98 341.39 353.57

(continued)
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Postnatal Day

Groupa Animal ID 43 44 45 46 47 48 49 50 51 52 53b

11 137 198.79 205.55 212.66 216.64 221.85 223.37 224.52 232.25 234.44 238.72

152 224.34 231.70 240.37 250.21 255.70 265.86 273.51 277.29 282.12 288.94

155 239.25 247.06 254.69 263.00 269.45 274.40 274.87 280.84 287.64 290.80

170 232.79 237.66 247.49 256.52 260.09 267.11 269.29 274.41 279.33 284.54

173 271.02 280.95 290.31 301.05 308.69 315.09 331.24 338.51 349.29 356.86

183 224.88 233.81 244.55 248.72 257.27 263.50 270.75 279.08 285.44 290.86

198 241.59 248.90 261.40 271.35 279.53 288.22 294.91 301.40 310.14 314.50

201 241.67 248.65 255.01 265.53 270.36 276.20 283.20 290.33 297.77 301.69

216 248.56 259.30 266.67 274.20 285.72 292.18 302.40 314.14 320.40 328.90

219 232.98 237.38 240.92 245.92 250.02 253.49 253.92 251.24 258.84 260.21

234 225.55 234.85 242.35 251.19 257.82 263.40 270.58 278.44 288.22 292.64 300.78

237 246.73 254.69 260.53 266.33 273.49 278.09 283.06 285.88 290.15 292.11 294.50

252 258.08 263.90 273.03 278.09 284.33 288.87 293.41 295.04 297.95 299.87 303.35

255 243.37 251.89 258.70 265.84 270.60 274.66 277.07 285.57 286.46 289.84 291.88

269 258.23 263.24 272.78 284.57 292.24 298.22 309.87 315.97 326.37 327.75 331.45

12 138 135.80 135.94 136.23 138.98 139.48 139.53 139.76 143.15 143.07 144.60

151 132.21 133.78 135.35 136.24 136.58 137.39 137.80 139.91 140.71 140.36

156 154.24 154.55 157.85 159.76 158.77 160.07 161.20 162.32 158.08 162.80

169 173.28 175.67 176.96 175.42 177.94 177.98 178.91 182.29 181.56 181.23

174 179.52 179.33 179.97 178.38 178.94 180.57 178.14 174.90 174.72 176.78

184 153.27 153.07 152.35 155.00 155.78 154.50 157.48 157.94 158.58 156.78

197 162.88 165.75 165.36 166.53 169.08 170.51 168.20 169.64 171.37 173.06

202 160.75 159.50 162.17 163.75 164.66 163.17 163.58 165.48 164.92 166.25

215 185.10 185.76 186.03 185.96 188.93 188.27 188.25 190.19 193.26 194.12

220 173.91 174.85 178.03 176.83 178.73 176.90 177.59 180.77 178.38 178.93

233 172.35 172.38 173.75 173.19 176.60 175.07 176.60 174.66 176.75 176.61 177.40

238 177.11 177.29 179.41 180.09 178.32 181.10 181.81 183.89 183.81 185.43 184.30

251 174.86 174.91 175.42 177.28 179.18 178.60 180.35 182.52 186.54 185.35 185.24

256 188.01 188.63 190.00 189.91 190.99 189.64 189.76 192.65 193.48 194.14 193.62

268 171.64 173.04 172.00 174.32 170.92 171.80 173.88 .h

(continued)
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Postnatal Day

Groupa Animal ID 43 44 45 46 47 48 49 50 51 52 53b

13 141 187.99 194.14 204.59 212.16 221.82 233.52 243.35 248.80 261.68 274.52

148 242.82 251.86 261.38 271.22 280.86 289.66 301.19 314.16 322.77 336.97

159 206.29 216.81 221.90 231.64 240.78 248.34 256.69 264.09 277.90 286.24

166 234.39 244.51 249.81 262.09 271.32 279.43 287.76 303.49 307.21 316.13

177 263.55 274.57 282.58 294.29 304.34 311.00 325.75 330.90 344.40 354.86

187 227.22 236.71 244.34 253.29 260.25 271.32 280.89 288.44 300.92 307.34

194 214.36 224.86 233.92 242.28 249.81 256.20 267.05 272.76 281.90 293.88

205 243.60 250.26 258.51 271.50 281.13 292.03 297.45 311.06 325.43 336.30

212 242.10 248.17 261.21 267.64 277.88 285.67 298.08 306.58 317.57 328.05

223 237.40 243.74 252.51 258.72 270.15 282.19 287.85 300.65 309.70 355.23

230 218.63 229.74 241.42 244.06 257.65 261.58 272.13 284.08 291.81 298.17 310.21

241 260.55 267.87 272.08 284.66 296.18 298.33 309.53 318.96 327.18 342.82 353.57

248 231.30 242.61 252.17 262.13 272.00 279.52 292.67 301.68 313.06 327.24 338.26

259 243.38 251.63 262.27 269.31 275.36 281.66 293.12 302.49 311.87 321.99 329.37

265 251.99 263.41 270.36 282.06 293.46 299.10 312.49 323.07 334.92 344.54 355.77

14 142 199.99 208.45 216.26 225.75 230.78 236.35 240.73 251.02 259.92 266.84

147 205.90 211.73 223.03 229.79 231.69 245.92 250.42 257.99 268.30 277.11

160 206.45 220.04 225.78 234.18 240.61 247.18 259.90 267.13 277.44 284.81

165 205.04 214.02 224.36 229.61 239.96 247.72 253.32 266.68 271.59 280.64

178 233.63 243.57 250.10 261.18 272.72 278.63 291.04 302.20 308.75 324.18

188 215.70 224.64 235.50 242.29 249.47 256.68 263.36 275.34 282.88 293.72

193 225.18 230.79 238.14 246.57 257.65 262.39 269.16 280.95 289.46 299.09

206 230.67 238.71 243.11 244.78 259.59 266.94 277.61 287.60 296.97 307.70

211 216.12 223.71 230.13 236.24 251.87 255.75 263.33 276.52 288.42 293.53

224 221.29 229.55 231.79 240.66 250.29 252.23 261.54 271.71 283.14 284.60

229 244.49 252.20 258.31 264.85 280.10 284.72 292.37 302.40 318.13 329.43 328.71

242 .i

247 245.95 253.42 262.68 272.43 280.22 292.71 306.52 314.03 321.11 333.18 341.71

260 253.59 260.22 272.65 281.61 290.19 294.51 308.91 315.58 329.75 340.72 356.15

264 250.59 259.76 265.59 275.94 293.11 292.80 298.44 315.44 330.31 334.41 346.21

(continued)
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Postnatal Day

Groupa Animal ID 43 44 45 46 47 48 49 50 51 52 53b

15 139 209.58 218.93 224.81 231.30 239.81 249.86 255.06 259.44 270.02 279.21

150 205.21 215.27 224.48 232.67 242.22 252.50 260.82 267.24 277.59 285.95

157 205.28 213.95 223.19 233.39 239.23 244.93 257.39 266.75 272.86 278.86

168 217.79 227.96 238.29 247.37 252.83 261.92 267.33 277.93 286.33 298.98

175 216.62 226.11 234.20 245.19 252.60 261.93 270.51 284.14 288.39 300.78

185 214.90 228.34 237.48 245.41 251.13 259.09 271.93 277.77 281.49 290.69

196 226.31 230.14 242.23 251.64 261.63 269.32 280.14 290.55 299.05 306.34

203 224.84 234.03 242.94 251.52 263.90 272.07 279.01 289.77 297.04 309.44

214 207.00 215.30 224.20 229.90 243.13 247.02 253.12 261.62 272.33 278.69

221 233.71 240.11 254.04 259.73 266.60 279.09 286.17 291.33 298.89 314.24

232 214.10 221.18 231.79 238.64 247.50 254.25 260.17 266.23 279.04 287.66 293.29

239 232.18 241.03 252.04 261.97 274.10 287.58 295.43 307.78 314.81 325.65 337.38

250 223.27 232.27 243.83 255.76 260.85 264.50 277.29 283.35 288.22 297.66 309.01

257 256.66 267.40 279.35 291.09 299.61 311.76 319.43 328.84 339.67 349.61 354.74

267 237.00 250.75 259.36 270.54 275.26 286.49 295.37 307.79 316.63 329.86 337.61

16 140 199.23 204.41 213.27 222.81 230.19 234.48 243.92 249.06 257.48 268.01

149 173.33 178.19 185.12 192.57 200.89 204.58 215.32 221.73 228.29 238.23

158 198.20 205.24 212.86 220.49 227.98 235.51 243.62 249.63 256.43 265.15

167 177.68 184.94 193.81 198.37 204.56 209.08 214.11 220.78 227.06 231.00

176 227.91 234.49 242.66 253.06 258.80 267.32 277.59 283.53 294.68 308.27

186 210.67 215.88 226.83 234.44 241.69 250.12 264.55 271.05 278.49 284.38

195 208.49 215.37 221.11 224.10 230.90 239.14 247.12 249.51 259.52 258.30

204 184.38 191.41 197.73 205.50 212.72 221.93 225.24 232.45 238.85 245.31

213 204.68 212.28 219.12 229.28 233.68 244.37 251.24 261.08 268.66 281.38

222 209.24 214.36 222.80 229.07 234.56 245.29 251.23 255.19 263.39 266.02

231 187.50 196.13 204.85 207.87 217.84 222.70 227.94 237.68 242.61 248.70 255.34

240 223.14 228.40 243.30 246.64 258.82 267.32 273.19 279.58 295.31 306.34 318.45

249 212.28 218.77 225.14 236.60 240.69 250.99 261.08 269.13 275.24 281.58 291.20

258 233.59 244.77 253.23 258.07 263.10 272.96 281.29 287.60 300.73 306.15 311.40

266 230.69 240.97 250.23 257.82 266.21 275.35 285.11 292.43 301.07 303.89 316.26
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Postnatal Day

Groupa Animal ID 43 44 45 46 47 48 49 50 51 52 53b

17 143 211.92 216.86 227.30 233.77 243.15 243.79 251.67 261.91 265.16 280.29

146 223.20 232.47 246.28 254.07 262.35 272.04 277.76 286.90 296.97 298.52

161 232.09 239.42 245.07 251.31 252.50 271.94 278.82 283.82 302.21 309.19

164 254.60 268.68 278.15 290.52 297.86 303.38 307.86 318.12 331.55 341.20

179 253.39 257.62 265.12 276.56 283.38 288.95 300.28 305.76 311.89 326.26

189 229.98 239.94 248.28 258.20 264.78 271.73 280.36 288.59 299.23 304.01

192 259.81 271.74 280.58 290.78 300.31 303.83 312.82 328.42 337.54 346.92

207 227.44 237.05 245.90 254.05 258.82 262.39 277.67 287.78 295.67 305.50

210 211.42 218.53 225.40 235.41 242.26 247.04 256.75 265.08 274.32 380.99

225 252.73 262.46 269.74 283.59 294.06 301.14 311.77 323.33 329.78 342.80

228 234.97 243.04 252.44 255.73 267.68 274.68 284.88 293.06 301.39 314.02 323.93

243 269.82 284.95 287.80 298.81 318.89 325.14 338.28 347.78 360.08 377.65 390.26

246 218.41 224.02 231.33 240.69 245.28 248.43 259.34 266.22 273.75 278.24 282.92

261 228.90 230.40 247.52 254.56 262.49 270.65 282.04 290.62 296.67 305.64 311.10

263 232.78 240.39 249.37 253.57 262.44 271.20 276.43 287.72 294.15 301.59 311.68

18 144 192.43 201.10 210.14 217.61 227.26 235.67 237.10 248.28 255.39 264.57

145 222.50 229.44 236.25 247.48 250.69 259.61 265.29 274.50 282.05 286.16

162 206.98 215.58 227.81 236.16 245.17 253.30 258.19 267.77 277.28 283.46

163 233.20 243.33 253.89 259.11 272.31 280.66 287.20 296.37 306.06 315.99

180 215.19 223.81 230.16 241.50 247.19 254.24 259.82 272.98 276.10 287.01

181 198.20 207.12 213.77 224.82 232.43 235.31 239.88 247.80 254.09 264.81

190 212.42 220.27 226.58 235.09 245.53 253.99 261.90 270.35 276.53 287.20

191 211.11 218.26 223.15 231.38 240.17 245.64 257.25 266.29 272.50 278.76

208 221.59 225.47 232.82 239.65 247.49 255.48 261.24 271.98 282.20 285.79

209 247.67 252.80 262.68 271.98 280.46 286.19 298.72 308.04 317.30 323.80

226 256.85 266.31 279.51 289.99 294.07 306.26 319.17 326.19 337.11 348.78

227 244.16 251.52 258.93 267.66 275.88 287.17 294.10 300.41 312.28 320.25

244 252.83 258.56 270.60 279.00 293.30 300.18 312.34 321.64 334.68 340.85 354.34

245 238.94 250.79 256.76 265.02 277.83 283.01 293.57 302.77 316.40 322.93 332.25

262 218.22 226.88 236.11 243.82 248.04 259.02 272.39 275.50 285.12 296.11 301.69

(continued)
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aDose groups are as follows: 1 is 0 mg/kg/day; 2 is 75 mg/kg/day Atrazine; 3 is 150 mg/kg/day Atrazine; 4 is 50 mg/kg/day of p,p’-
Dichlorodiphenyldichloroethane; 5 is 100 mg/kg/day of p,p’-Dichlorodiphenyldichloroethane; 6 is 30 mg/kg/day of Vinclozolin; 7 is 100 mg/kg/day of Vinclozolin;
8 is 25 mg/kg/day of Methoxychlor; 9 is 50 mg/kg/day of Methoxychlor; 10 is 0 mg/kg/day; 11 is 2 mg/kg/day of Propylthiouracil; 12 is 25 mg/kg/day of
Propylthiouracil; 13 is 50 mg/kg/day of Ketoconazole; 14 is 100 mg/kg/day of Ketoconazole; 15 is 50 mg/kg/day of Linuron; 16 is 100 mg/kg/day of Linuron; 17
is 50 mg/kg/day of Phenobarbital and 18 is 100 mg/kg/day of Phenobarbital.  Groups 1 through 9 were in component 1 and groups 10 through 18 were in
component 2.

bIncludes only those animals scheduled for necropsy on postnatal day 53.
cMale was removed from the study because his correct postnatal day 0 could not be confirmed.
dMale was removed from the study because it was not dosed on the correct postnatal days.
eMale was found dead on postnatal day 37 after dosing (misdirected dose).
fMale was euthanized on postnatal day 29 after dosing due to a leg injury.
gMale was found dead on postnatal day 31 prior to dosing (misdirected dose).
hMale was found dead on postnatal day 50 prior to dosing.
iMale was found dead on postnatal day 37 prior to dosing (misdirected dose).
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Postnatal Days

Groupa Animal ID 21-22 22-23 23-24 24-25 25-26 26-27 27-28 28-29 29-30 30-31

1 1 6.4 7.7 8.1 9.7 10.8 12.2 20.6 6.1 13.8 16.0

15 .b 13.5 11.1 12.2 9.2 15.9 11.8 13.0 12.2 10.4

32 6.6 8.7 9.6 10.5 13.1 13.9 14.2 14.8 15.6 15.3

33 7.0 10.1 10.8 10.9 11.3 13.7 14.7 12.9 15.1 14.7

50 6.3 9.5 9.2 9.7 10.9 11.1 11.9 12.1 14.5 15.9

51 7.6 7.3 8.5 10.3 9.7 11.4 10.8 11.8 12.5 15.0

68 8.2 11.5 11.8 11.9 12.7 15.3 15.4 15.2 15.3 19.2

69 .c

86 .c

87 10.1 10.5 11.6 13.7 12.9 15.1 15.2 16.6 18.5 18.7

104 9.4 10.7 10.9 12.6 12.0 14.5 14.6 15.9 18.3 19.8

105 8.0 9.2 12.0 12.5 12.1 14.6 12.8 15.1 15.1 15.3

122 10.6 11.0 13.9 12.5 14.8 14.8 20.5 11.7 16.3 17.4

123 7.5 9.9 10.9 11.0 12.6 10.8 13.4 12.1 14.9 15.6

135 .c

2 4 7.1 10.4 5.3 6.9 7.1 10.0 8.8 11.1 11.5 12.2

18 .d

29 12.8 .b 8.1 9.9 11.2 11.6 12.5 14.0 13.9 15.9

36 7.2 8.8 8.2 11.7 11.5 12.8 13.8 14.3 14.7 16.4

47 15.4 7.7 9.2 9.4 11.9 11.5 12.2 14.1 13.0 15.1

54 11.9 6.3 6.9 9.4 10.2 9.8 11.0 13.0 11.3 18.9

65 15.2 4.4 7.5 10.4 11.2 12.7 13.3 14.6 14.4 14.3

72 19.3 1.0 7.6 9.2 11.5 12.8 15.8 14.4 15.2 .e

83 18.3 3.8 7.6 10.2 11.8 11.6 13.0 13.5 14.1 14.1

90 9.4 6.8 .b .e 14.8 14.1 13.3 14.4 16.2 10.5

101 10.7 7.5 7.7 10.8 10.2 11.6 12.3 14.6 15.4 14.0

108 7.8 9.1 7.5 14.9 7.1 11.1 13.5 13.1 15.8 .e

119 .c

126 14.0 4.7 7.7 13.6 9.7 10.4 16.3 10.6 14.2 16.9

133 8.9 8.8 9.3 11.9 11.7 13.6 13.6 15.5 15.1 17.2
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Postnatal Days

Groupa Animal ID 21-22 22-23 23-24 24-25 25-26 26-27 27-28 28-29 29-30 30-31

3 5 15.0 0.1 7.6 5.4 7.4 6.9 9.8 10.4 10.8 11.3

13 9.4 8.5 3.0 8.2 7.9 8.4 10.0 11.3 10.5 12.4

19 12.0 6.3 5.2 7.5 7.7 9.4 10.2 14.0 12.1 15.6

28 13.7 3.0 5.4 11.2 6.5 11.3 12.5 14.9 13.4 16.0

37 10.2 8.6 7.4 7.6 8.1 11.2 11.8 14.6 12.8 15.9

46 12.4 4.1 8.3 10.1 10.3 10.9 11.3 12.7 13.8 14.4

55 .c

64 8.1 9.6 6.7 9.8 11.9 9.5 12.7 16.5 15.3 15.2

73 11.6 7.7 5.7 9.5 11.2 13.0 12.4 14.3 14.7 15.2

82 10.2 10.7 4.4 7.5 9.4 9.8 11.7 15.9 13.2 15.8

91 10.9 10.6 7.6 8.6 8.8 10.6 11.9 13.3 14.0 15.3

100 9.9 8.3 6.3 7.8 10.4 10.9 11.9 13.7 12.2 14.8

109 9.9 9.8 6.8 .e .b 6.1 10.2 13.7 14.0 14.7

118 .c

127 .c

4 6 13.3 0.4 8.2 9.0 10.3 9.6 9.1 10.2 11.6 11.6

12 6.2 12.9 .e 9.7 10.9 11.0 11.5 11.6 12.8 13.7

20 6.6 7.3 9.4 11.7 .e 12.9 16.2 13.1 .f

27 9.6 9.5 10.2 13.1 13.5 13.9 15.4 16.0 15.4 16.7

38 8.7 9.3 10.3 12.2 11.9 12.6 14.2 14.8 14.5 14.8

45 10.5 5.1 10.7 10.9 12.7 11.7 12.6 15.1 13.0 12.1

56 12.0 8.6 12.3 14.1 13.1 15.2 15.1 17.2 16.4 16.6

63 11.7 5.5 10.3 12.3 12.2 12.2 14.2 15.3 14.4 17.2

74 .c

81 12.6 3.8 11.1 12.6 9.0 11.4 12.7 14.3 12.1 17.1

92 9.8 8.6 10.5 11.8 11.0 12.8 13.3 14.6 14.1 15.7

99 8.9 9.6 11.3 13.1 12.6 12.4 14.3 15.6 15.6 20.6

110 8.8 8.7 10.5 12.2 11.9 13.3 11.9 14.9 13.2 15.6

117 12.9 5.3 10.7 12.3 11.8 13.0 12.9 16.9 15.0 12.5

128 12.3 5.8 11.1 12.9 12.0 14.8 13.0 15.5 16.7 18.0

(continued)
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Postnatal Days

Groupa Animal ID 21-22 22-23 23-24 24-25 25-26 26-27 27-28 28-29 29-30 30-31

5 7 5.2 9.2 6.8 7.8 12.5 9.6 9.9 9.6 13.9 11.0

21 6.8 10.0 11.2 11.8 12.1 12.3 .g 16.0 16.0 17.6

26 8.1 7.3 9.6 12.2 12.4 12.1 14.1 17.4 16.3 17.3

39 6.8 7.4 9.4 11.6 10.3 12.3 13.9 14.6 15.6 16.3

44 8.4 8.5 9.8 10.8 10.9 12.2 13.0 15.0 14.3 14.2

57 12.5 4.3 9.2 11.0 12.5 12.8 13.8 15.4 13.9 16.7

62 10.2 5.4 7.8 9.7 9.3 11.3 11.1 13.7 12.0 14.6

75 9.1 8.5 9.5 10.1 11.3 9.8 12.3 14.2 13.2 14.5

80 8.5 7.7 8.9 10.6 10.7 10.9 12.3 14.7 13.1 15.3

93 16.7 1.9 7.9 11.5 11.6 10.1 12.5 16.1 14.0 16.8

98 9.0 8.4 10.1 12.6 12.5 12.5 14.5 16.0 13.6 17.6

111 11.1 7.4 8.7 11.7 12.8 12.8 12.2 16.0 16.0 17.5

116 10.5 10.3 11.7 13.6 15.1 13.7 16.1 17.5 16.4 18.9

129 10.6 10.2 11.2 13.4 14.0 14.5 15.0 17.8 17.1 17.5

132 9.3 8.7 10.1 11.3 13.8 12.1 16.1 17.1 14.1 17.8

6 8 5.6 9.2 8.5 8.7 9.9 11.1 11.2 11.6 13.6 12.2

11 5.1 10.1 7.2 9.8 10.2 10.8 11.1 11.8 12.8 11.5

22 9.1 9.5 8.0 13.8 13.3 14.1 13.0 15.1 15.9 17.5

25 10.4 8.6 11.1 12.3 13.3 11.7 13.2 15.4 13.1 17.0

40 8.4 8.8 11.2 11.1 13.3 12.9 12.7 15.1 14.4 16.2

43 8.5 7.4 10.0 10.7 11.4 11.3 11.9 12.2 14.4 13.6

58 8.8 7.2 9.3 10.6 11.3 11.2 11.1 13.3 12.8 15.3

61 9.9 9.9 11.6 13.2 12.5 15.2 13.6 16.9 17.4 17.6

76 10.7 2.4 9.7 10.6 11.1 9.9 12.2 15.0 12.2 16.1

79 .c

94 10.6 9.4 10.9 13.3 13.9 13.4 13.4 17.0 13.8 18.4

97 12.7 7.5 10.6 12.5 14.1 12.6 13.0 16.2 18.5 17.8

112 11.4 9.3 11.6 13.9 12.5 13.4 13.4 16.0 14.6 18.8

115 .c

130 10.3 10.4 11.8 14.3 15.1 15.7 .e 20.4 17.5 19.9
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Postnatal Days

Groupa Animal ID 21-22 22-23 23-24 24-25 25-26 26-27 27-28 28-29 29-30 30-31

7 9 5.9 9.6 7.6 10.6 11.8 12.5 12.4 13.2 15.2 14.2

10 5.0 9.1 9.3 8.4 13.2 10.5 12.4 12.1 15.7 13.9

23 12.5 .e 9.5 12.9 13.8 10.6 17.1 14.0 11.0 19.9

24 .c

41 8.5 8.3 10.0 11.3 13.0 12.5 13.4 15.9 18.6 12.9

42 12.4 5.8 10.8 12.8 13.1 11.3 13.1 16.3 13.4 18.7

59 7.8 8.4 7.5 12.3 11.3 12.7 14.0 15.9 15.3 16.4

60 7.9 7.9 9.0 11.8 11.5 10.8 12.4 15.6 13.1 14.4

77 8.8 9.9 9.8 13.5 13.2 13.5 14.8 15.8 14.9 15.2

78 9.6 7.9 11.3 13.6 13.7 13.0 14.6 15.7 20.2 22.4

95 7.7 8.5 9.8 12.5 12.6 11.6 13.4 13.6 15.2 20.3

96 10.1 8.7 10.0 12.9 13.6 12.6 13.2 16.3 15.9 17.9

113 9.4 9.0 10.1 12.9 14.4 13.7 14.5 16.6 15.3 20.7

114 .c

131 .c

8 2 10.4 5.4 6.0 14.2 6.0 11.3 10.1 12.1 11.3 11.4

16 7.2 9.4 11.7 10.5 12.9 14.3 14.1 15.4 16.7 16.8

31 9.2 8.6 11.6 11.2 12.7 14.5 13.6 15.5 15.4 12.0

34 6.9 9.6 10.6 10.4 11.8 11.2 14.4 12.8 15.3 15.2

49 7.9 8.9 10.7 11.2 11.8 12.7 12.2 14.5 15.0 14.9

52 7.9 9.2 11.7 12.8 13.2 15.2 15.9 17.2 18.9 20.3

67 11.6 7.4 10.6 11.6 12.7 12.9 14.1 13.6 14.4 16.1

70 8.4 10.1 14.6 11.9 12.3 14.8 13.6 14.6 15.8 15.3

85 9.7 10.2 10.2 12.4 12.7 13.7 13.5 15.7 16.0 14.7

88 10.6 9.6 11.9 11.2 .e 14.9 .e 14.9 .e 20.5

103 9.2 9.9 12.0 12.5 14.0 14.8 14.7 14.9 14.7 14.4

106 9.2 9.0 10.1 11.9 12.5 14.4 13.4 12.9 15.4 16.1

121 9.6 9.7 10.5 11.8 12.5 13.7 14.2 13.9 15.7 16.3

124 8.4 10.2 11.3 11.6 13.0 12.9 13.4 14.0 16.0 15.4

134 9.4 9.6 11.5 12.2 13.6 13.8 13.9 15.2 15.0 15.2
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Postnatal Days

Groupa Animal ID 21-22 22-23 23-24 24-25 25-26 26-27 27-28 28-29 29-30 30-31

9 3 16.5 0.7 7.0 10.2 9.8 12.0 11.2 11.1 12.5 12.1

14 5.7 11.6 5.7 8.9 10.3 10.6 10.9 11.5 11.9 13.4

17 .c

30 .c

35 10.7 9.0 10.6 11.3 12.3 12.6 13.5 14.1 15.2 15.1

48 10.0 9.7 12.2 12.1 12.8 14.3 15.6 13.7 16.1 16.8

53 9.2 5.2 10.0 11.9 13.0 13.7 14.8 13.5 14.6 17.4

66 13.1 5.7 10.4 12.8 13.4 13.4 14.0 16.1 16.6 15.5

71 10.8 12.7 7.9 13.3 14.2 13.5 14.7 16.2 16.5 16.2

84 10.5 8.7 10.8 12.5 13.4 14.1 13.3 15.8 15.8 16.0

89 14.3 3.6 10.9 12.6 17.3 9.4 14.6 15.2 13.9 14.5

102 14.1 4.2 16.7 .e 12.8 14.3 15.4 15.4 16.9 17.3

107 20.8 .b 8.8 12.1 14.3 14.1 14.6 16.0 16.8 17.2

120 13.4 6.6 9.5 13.6 14.4 15.5 15.8 15.0 16.9 18.4

125 7.6 11.3 11.8 11.7 14.7 14.5 14.9 15.7 16.8 16.2

10 136 5.3 7.6 .e .e 9.3 10.7 10.9 12.2 10.9 12.1

153 6.5 10.0 9.7 10.9 12.1 12.4 12.5 15.3 12.5 15.3

154 7.3 9.1 10.3 10.7 12.5 10.8 13.8 13.9 14.4 14.9

171 6.5 9.8 9.4 9.8 11.1 12.1 11.7 14.9 12.6 14.3

172 7.2 8.6 10.3 12.1 13.2 12.2 18.1 15.9 13.8 15.7

182 5.9 12.6 10.4 13.2 12.4 11.5 19.8 14.5 17.2 18.2

199 3.4 9.9 10.7 11.3 10.3 13.5 9.3 14.3 15.9 13.9

200 4.9 10.0 11.4 12.9 13.1 13.5 17.6 15.6 14.9 14.4

217 4.9 11.4 10.0 9.9 10.4 13.1 14.2 12.3 14.1 .h

218 3.3 10.6 .e 16.0 11.7 13.6 14.6 14.2 13.2 15.5

235 3.2 10.7 10.5 12.8 13.4 15.2 17.4 15.5 17.0 17.0

236 6.6 9.8 9.4 12.2 11.8 13.0 16.9 12.5 15.2 18.3

253 6.6 10.0 9.9 11.7 11.0 13.5 15.6 12.5 13.1 14.6

254 7.4 10.6 10.9 13.1 11.4 13.6 15.8 14.1 14.6 17.8

270 6.8 11.2 11.1 12.5 12.7 13.9 16.8 14.5 16.8 16.5
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Postnatal Days

Groupa Animal ID 21-22 22-23 23-24 24-25 25-26 26-27 27-28 28-29 29-30 30-31

11 137 6.0 8.1 8.7 10.8 13.1 11.5 13.2 14.6 12.6 14.4

152 6.4 9.0 10.0 12.1 12.5 12.2 15.1 17.0 12.9 16.8

155 6.9 8.8 10.6 11.0 13.0 13.9 14.9 16.9 14.4 16.5

170 8.1 8.3 11.1 11.2 11.8 12.5 12.6 15.9 14.6 15.5

173 8.4 9.5 11.2 13.6 13.3 14.9 16.1 18.0 18.3 16.8

183 7.1 9.6 9.9 11.1 11.4 12.4 13.8 11.9 12.3 15.1

198 7.4 10.9 11.9 13.1 13.6 14.0 17.5 16.0 16.1 18.5

201 6.5 9.3 10.2 11.2 11.2 13.2 15.3 13.0 13.2 15.8

216 3.3 10.3 10.8 12.2 13.2 12.9 17.7 12.8 15.4 15.7

219 2.9 10.0 10.7 11.9 12.3 13.9 16.6 11.5 15.3 16.0

234 3.1 8.2 11.7 16.0 13.2 8.3 15.2 11.3 13.8 16.5

237 7.0 11.4 11.3 12.5 12.8 14.4 17.3 14.9 15.8 17.1

252 9.7 12.4 12.2 13.3 17.0 12.1 16.0 14.6 17.1 15.5

255 7.4 10.8 10.1 12.3 12.0 13.4 15.8 13.4 14.8 16.6

269 6.3 10.5 10.9 13.2 14.0 14.3 16.7 14.2 16.7 17.9

12 138 6.1 8.1 9.5 10.3 9.9 12.2 12.9 13.7 10.8 11.8

151 7.8 8.7 10.5 11.7 11.8 12.0 13.6 13.9 10.9 11.7

156 5.9 7.9 9.8 10.5 10.9 12.0 12.5 14.2 10.2 13.6

169 7.6 8.5 10.6 10.5 10.1 15.0 14.3 17.1 13.8 14.0

174 8.6 10.8 11.8 13.4 13.1 14.2 15.6 16.2 15.2 14.5

184 7.0 9.9 10.1 11.6 12.9 12.9 15.5 12.9 13.0 13.4

197 6.2 9.3 9.8 10.1 11.2 11.4 14.0 12.3 12.4 12.8

202 6.0 9.5 9.6 10.9 11.8 12.8 15.1 12.6 12.6 14.7

215 3.9 10.7 11.1 11.9 12.1 14.5 15.7 14.0 14.3 17.5

220 7.4 10.9 10.0 11.1 12.6 12.7 16.2 12.5 18.7 12.6

233 6.5 11.0 11.0 11.7 12.7 14.5 15.9 12.5 14.8 15.2

238 10.0 12.2 11.5 13.5 15.2 14.9 19.3 16.0 14.2 17.7

251 7.6 9.8 9.8 12.2 11.6 13.5 14.2 12.9 13.5 15.3

256 6.9 11.8 10.1 10.6 12.2 12.6 16.7 13.1 13.5 14.9

268 8.3 10.8 9.9 12.5 12.9 13.5 15.0 12.3 14.2 .e

(continued)
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Postnatal Days

Groupa Animal ID 21-22 22-23 23-24 24-25 25-26 26-27 27-28 28-29 29-30 30-31

13 141 11.8 4.7 11.0 11.1 11.7 11.5 12.5 14.8 11.9 14.8

148 16.5 1.1 10.8 10.8 11.0 12.6 14.2 16.3 14.4 16.3

159 10.4 6.4 11.1 10.6 10.3 10.8 12.1 15.7 13.0 13.0

166 12.8 8.3 12.2 12.3 11.2 13.3 14.3 16.9 14.2 15.9

177 11.1 10.0 11.8 13.3 12.2 13.7 15.0 17.3 14.9 17.2

187 6.0 10.9 10.1 11.4 12.1 13.5 16.1 13.4 14.3 15.9

194 5.6 9.1 9.6 10.7 11.4 13.6 11.0 14.6 12.7 12.9

205 8.5 11.9 11.4 12.7 13.0 13.7 15.5 12.9 16.2 16.3

212 7.6 10.4 13.1 10.5 11.4 14.5 15.8 14.9 18.0 14.7

223 8.1 11.3 10.8 13.1 12.1 15.1 17.1 13.9 16.3 17.9

230 8.2 9.9 10.0 12.1 11.8 13.2 19.0 8.6 14.4 14.9

241 7.4 12.3 12.9 13.2 13.0 17.1 18.3 15.9 17.7 17.7

248 .e .b 11.0 12.4 10.9 14.1 15.8 14.6 13.7 17.4

259 7.4 10.7 10.4 12.4 13.1 13.4 16.8 14.7 16.5 18.3

265 8.4 12.8 12.1 14.2 13.7 17.4 19.9 17.2 17.2 18.5

14 142 7.0 6.1 9.1 10.8 10.4 10.8 11.5 14.0 11.4 13.4

147 8.8 7.5 10.7 11.4 10.5 12.3 13.8 16.7 12.3 15.4

160 6.7 9.9 10.0 10.7 11.6 10.5 14.2 15.8 12.3 14.1

165 12.3 7.6 10.2 11.3 11.4 11.6 13.7 13.8 12.6 12.5

178 11.1 10.9 10.9 12.5 12.5 12.3 14.5 14.7 14.3 16.4

188 6.6 12.2 9.7 8.7 11.1 12.0 15.3 12.9 14.1 16.3

193 6.2 11.0 10.8 10.9 11.5 12.3 14.7 .e 4.0 14.0

206 6.1 11.3 12.8 .e 11.6 12.2 16.3 13.4 15.1 16.6

211 6.0 11.0 10.1 12.5 13.3 7.6 17.0 11.2 14.5 13.7

224 7.3 10.4 11.1 11.2 11.7 12.8 16.6 12.8 15.7 16.1

229 8.9 11.1 12.1 11.9 12.5 15.2 17.6 15.2 16.4 .e

242 7.2 11.8 10.8 11.9 12.0 13.7 16.6 13.5 16.2 17.0

247 9.0 11.9 11.1 11.9 10.9 15.0 17.0 14.4 15.8 17.9

260 8.0 10.8 11.3 11.2 12.7 14.0 16.9 15.7 16.2 19.3

264 9.0 12.9 12.1 13.3 15.2 16.6 19.5 15.6 18.6 19.9
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Postnatal Days

Groupa Animal ID 21-22 22-23 23-24 24-25 25-26 26-27 27-28 28-29 29-30 30-31

15 139 6.2 9.2 9.3 9.7 10.4 10.6 12.8 13.1 11.9 13.8

150 7.0 9.3 10.4 9.1 10.2 10.8 11.0 13.9 12.8 13.6

157 9.6 7.2 9.6 9.6 9.0 11.1 10.5 12.9 11.7 12.5

168 6.1 10.8 9.0 9.8 10.4 12.7 13.3 14.2 13.6 13.3

175 7.3 9.0 10.8 10.6 11.8 11.1 12.6 14.9 12.3 13.7

185 6.2 10.6 9.2 11.5 11.8 11.5 14.7 12.0 13.2 18.1

196 11.4 12.6 9.3 10.4 12.6 13.1 14.7 12.7 15.0 15.7

203 5.8 9.9 9.4 11.0 12.1 13.0 14.6 13.0 13.7 15.4

214 3.5 9.7 9.3 8.3 8.3 9.8 11.0 10.8 10.7 12.8

221 6.9 10.0 8.7 9.3 10.6 11.2 14.3 10.6 12.8 13.4

232 4.1 8.1 9.0 9.2 8.8 11.4 13.4 10.7 12.6 13.2

239 6.7 11.9 8.3 12.2 12.2 12.3 16.5 14.4 14.7 13.7

250 6.7 11.4 10.4 11.2 11.3 11.5 12.8 12.1 13.2 13.4

257 9.7 12.2 11.1 12.6 11.4 14.0 16.5 13.5 15.1 17.0

267 7.6 10.2 10.0 9.6 10.2 11.9 13.6 12.5 13.0 15.7

16 140 15.2 4.8 7.2 9.7 11.3 12.5 11.1 13.8 14.5 13.5

149 10.6 4.4 9.0 7.8 8.7 9.5 11.1 11.2 13.9 8.9

158 7.1 10.3 9.6 10.3 9.6 10.4 12.3 13.5 11.8 13.7

167 9.1 7.8 5.0 6.7 7.0 6.4 10.0 10.0 10.4 9.0

176 7.9 8.2 11.0 10.7 10.8 10.3 12.4 15.0 11.6 12.8

186 8.5 10.8 9.3 11.8 10.5 13.1 15.3 12.4 14.6 14.9

195 6.2 11.2 10.0 12.3 9.6 12.4 14.3 13.1 13.8 14.7

204 6.9 9.4 9.1 9.6 9.7 10.7 14.6 10.9 11.3 12.6

213 6.8 10.9 7.8 8.8 8.8 9.6 12.3 10.4 9.5 13.0

222 8.2 8.7 9.5 9.8 10.0 11.6 14.4 11.3 12.2 14.2

231 7.0 9.8 6.8 7.7 9.0 9.8 11.1 7.1 10.1 12.7

240 6.1 9.2 9.5 10.5 10.7 11.2 15.2 12.7 13.3 13.9

249 12.3 9.6 8.2 10.2 8.9 10.8 13.5 9.5 11.6 12.6

258 8.2 11.0 10.5 12.0 10.6 13.5 16.3 13.7 15.2 17.4

266 7.0 12.3 12.1 10.7 10.6 12.4 14.9 12.9 15.4 14.1
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Postnatal Days

Groupa Animal ID 21-22 22-23 23-24 24-25 25-26 26-27 27-28 28-29 29-30 30-31

17 143 10.1 4.1 7.3 10.9 10.9 11.9 12.2 15.3 12.9 14.7

146 9.6 4.6 11.7 12.1 12.5 12.8 13.5 14.9 12.9 13.8

161 8.0 9.4 11.8 11.9 11.1 12.3 15.3 14.2 14.2 15.1

164 9.7 7.1 10.6 13.0 12.3 12.3 14.4 16.4 15.5 15.9

179 10.0 11.9 14.4 13.3 15.4 14.4 16.3 17.7 15.9 17.7

189 9.2 10.5 11.5 11.9 12.3 13.5 15.4 12.4 14.5 13.9

192 6.3 10.5 13.2 13.7 12.6 15.1 17.4 15.2 16.9 20.2

207 8.4 10.9 12.7 12.2 12.2 14.0 16.1 13.4 16.3 15.5

210 8.2 11.4 11.2 10.8 11.1 12.8 13.7 11.5 14.0 14.5

225 7.4 12.1 12.3 13.0 13.8 14.7 16.2 14.2 16.5 15.4

228 7.6 13.7 12.5 12.3 12.9 12.9 14.0 15.3 14.5 14.2

243 8.3 11.6 12.7 13.1 14.1 15.6 19.4 15.4 16.3 17.6

246 8.3 12.3 12.7 12.8 13.1 14.1 15.8 13.1 15.1 15.4

261 6.7 10.2 11.7 12.7 13.4 12.9 14.5 13.3 15.1 15.3

263 6.2 11.5 12.8 12.8 13.5 13.6 15.2 15.0 15.7 16.9

18 144 6.1 8.7 10.8 10.5 12.4 12.5 14.3 16.6 12.4 16.3

145 11.9 3.7 10.4 11.3 10.9 12.3 14.1 14.7 14.9 15.6

162 6.9 8.7 10.4 11.9 11.9 13.2 13.8 15.8 13.3 15.1

163 8.0 7.6 7.7 8.9 10.9 11.9 15.4 15.1 14.6 15.3

180 7.9 8.3 12.1 11.5 12.5 14.3 14.1 16.8 13.6 15.2

181 9.3 4.7 10.4 11.0 12.0 13.1 12.8 14.9 12.6 13.8

190 7.7 10.9 10.7 12.4 13.0 13.4 15.4 13.0 15.4 14.6

191 7.1 11.4 11.1 12.2 13.4 13.1 15.7 13.4 14.7 17.4

208 6.5 11.7 11.6 12.5 13.0 16.0 16.8 14.4 17.6 18.0

209 7.8 12.1 11.3 13.1 13.7 15.2 16.8 14.4 15.5 17.7

226 7.2 13.3 12.5 13.4 13.7 15.2 18.6 16.6 19.2 18.5

227 9.9 7.8 9.7 12.5 13.2 13.5 17.5 10.3 16.1 16.5

244 4.6 10.5 11.1 11.9 13.7 15.2 17.2 14.7 17.5 17.7

245 6.0 12.0 11.0 11.1 15.0 14.7 17.3 14.6 14.9 16.4

262 7.2 10.7 12.1 14.0 14.0 15.8 13.5 14.5 25.3 .e

(continued)
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aDose groups are as follows: 1 is 0 mg/kg/day; 2 is 75 mg/kg/day Atrazine; 3 is 150 mg/kg/day Atrazine; 4 is 50 mg/kg/day of p,p’-
Dichlorodiphenyldichloroethane; 5 is 100 mg/kg/day of p,p’-Dichlorodiphenyldichloroethane; 6 is 30 mg/kg/day of Vinclozolin; 7 is 100 mg/kg/day of Vinclozolin;
8 is 25 mg/kg/day of Methoxychlor; 9 is 50 mg/kg/day of Methoxychlor; 10 is 0 mg/kg/day; 11 is 2 mg/kg/day of Propylthiouracil; 12 is 25 mg/kg/day of
Propylthiouracil; 13 is 50 mg/kg/day of Ketoconazole; 14 is 100 mg/kg/day of Ketoconazole; 15 is 50 mg/kg/day of Linuron; 16 is 100 mg/kg/day of Linuron; 17
is 50 mg/kg/day of Phenobarbital and 18 is 100 mg/kg/day of Phenobarbital.  Groups 1 through 9 were in component 1 and groups 10 through 18 were in
component 2.

bFeed consumption value was excluded because it was unrealistic (i.e. negative).
cMale was removed from the study because his correct postnatal day 0 could not be confirmed.
dMale was removed from the study because it was not dosed on the correct postnatal days.
eFeed consumption value was excluded because it was a statistical outlier.
fMale was euthanized on postnatal day 29 after dosing due to a leg injury.
gFeed weight inadvertently not recorded.
hMale was found dead on postnatal day 31 prior to dosing (misdirected dose).
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Postnatal Days

Groupa Animal ID 31-32 32-33 33-34 34-35 35-36 36-37 37-38 38-39 39-40 40-41 41-42

1 1 15.3 17.4 16.6 18.0 21.1 24.7 19.4 21.7 24.8 22.1 21.3

15 16.7 14.9 16.0 19.4 19.3 21.4 16.4 19.4 21.0 22.3 23.3

32 18.3 17.7 19.9 22.5 23.6 23.7 22.5 24.5 25.8 20.0 22.6

33 17.5 17.6 16.5 20.8 19.6 22.9 20.8 18.4 22.1 22.3 25.4

50 17.7 18.1 19.4 20.7 22.3 23.1 23.4 23.8 24.3 22.7 27.9

51 13.8 14.9 20.6 16.5 19.5 19.4 20.2 20.0 22.3 23.2 22.3

68 17.8 16.8 19.3 21.1 21.5 19.8 20.7 22.6 20.9 21.8 24.8

69 .b

86 .b

87 22.8 21.0 25.9 24.1 25.4 23.5 24.0 26.3 25.0 36.1 16.9

104 18.2 20.6 20.9 23.7 24.2 24.5 25.2 23.5 26.8 27.7 .c

105 17.1 17.7 20.2 19.3 22.7 22.0 22.4 23.7 24.4 30.3 24.0

122 15.6 18.5 18.7 24.5 16.2 21.1 20.2 20.8 23.8 24.9 24.6

123 18.0 19.2 18.5 18.3 19.1 20.0 19.9 21.7 21.9 21.6 22.2

135 .b

2 4 13.5 13.9 14.5 15.9 22.8 15.7 16.9 19.8 18.6 21.2 19.9

18 .d

29 16.6 17.9 19.2 21.0 24.0 20.8 19.0 22.3 21.8 24.9 23.6

36 16.6 16.0 18.8 21.0 23.3 19.6 22.1 20.2 24.4 19.7 21.5

47 17.6 15.7 18.0 21.1 22.8 18.7 18.7 20.5 22.0 22.6 23.5

54 15.6 16.1 .c 23.7 .c 19.5 .e

65 17.7 17.9 19.8 20.9 25.9 19.3 21.4 23.1 23.4 24.7 23.2

72 14.4 15.4 21.5 20.3 28.9 25.2 21.5 .c 17.3 29.1 .c

83 17.3 16.3 19.2 19.1 24.2 19.8 18.4 22.0 23.5 21.0 26.0

90 7.1 5.1 17.9 21.5 24.1 21.4 17.2 24.2 22.8 23.5 22.7

101 17.2 15.3 16.6 .c .f 18.6 20.0 21.8 19.7 23.0 26.1

108 .f 20.0 16.9 23.4 18.0 24.9 18.4 21.6 22.9 25.5 23.3

119 .b

126 17.3 14.3 17.4 23.2 22.4 17.9 19.2 23.3 20.9 22.9 25.4

133 17.7 18.2 17.9 21.3 24.7 20.8 20.8 21.6 24.0 25.2 22.9

(continued)
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Postnatal Days

Groupa Animal ID 31-32 32-33 33-34 34-35 35-36 36-37 37-38 38-39 39-40 40-41 41-42

3 5 12.7 13.1 13.7 14.6 18.9 20.2 15.8 17.5 20.3 18.7 25.8

13 12.6 12.5 13.1 13.8 18.5 19.3 14.3 15.0 22.8 18.6 21.1

19 16.2 16.7 19.2 19.3 29.3 18.0 18.5 23.6 25.0 24.2 20.0

28 18.2 15.5 17.7 18.4 25.2 17.5 19.2 22.1 23.5 24.7 20.7

37 15.0 .f .c 18.9 23.5 16.1 16.0 20.0 20.3 22.3 19.3

46 14.1 15.5 15.9 21.8 20.4 17.5 18.8 19.6 20.9 21.4 20.5

55 .b

64 15.8 14.1 17.1 21.9 24.6 18.0 17.9 24.5 28.2 21.2 22.0

73 17.8 17.2 16.6 22.4 26.4 19.2 18.0 23.0 23.1 22.6 23.6

82 23.8 10.8 20.3 18.2 23.0 16.7 20.6 23.4 19.4 22.6 25.0

91 17.2 16.3 17.8 23.2 28.6 18.1 .c .f 25.5 26.8 23.1

100 16.4 16.2 17.4 20.1 22.3 19.9 20.6 21.0 23.9 21.0 23.7

109 17.3 17.0 14.5 23.7 21.4 14.1 16.1 19.4 18.9 20.6 18.8

118 .b

127 .b

4 6 11.0 13.3 13.1 13.9 15.6 18.7 17.1 16.6 19.7 19.1 22.5

12 12.2 10.5 21.3 .c 21.1 21.4 21.8 17.6 22.5 24.8 23.2

20 .g

27 19.3 17.8 20.4 20.4 21.9 22.9 22.8 26.5 23.1 26.8 27.1

38 18.4 17.2 19.9 21.2 20.2 20.3 22.1 23.8 24.5 26.5 24.5

45 15.8 15.1 18.5 19.5 20.1 18.0 20.3 22.1 24.2 24.6 23.1

56 19.0 20.2 23.1 21.1 26.0 25.2 20.9 24.2 27.1 25.6 26.9

63 17.6 17.1 18.2 20.0 23.6 20.5 21.0 26.0 24.0 26.5 25.1

74 .b

81 .f .c 17.7 20.8 24.3 25.4 19.8 27.0 27.2 26.2 27.5

92 16.3 17.0 14.9 19.7 22.3 23.9 19.5 22.2 23.9 24.3 22.4

99 19.1 17.5 19.4 20.7 26.1 23.3 23.4 25.3 28.4 27.5 24.1

110 16.6 17.2 15.5 21.4 27.1 21.9 22.4 23.4 25.3 25.7 21.8

117 6.4 4.6 3.0 20.1 30.8 22.5 23.6 25.6 26.3 27.0 23.4

128 20.2 17.3 18.7 21.1 24.8 25.0 22.2 26.1 28.0 25.2 25.6

(continued)
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Postnatal Days

Groupa Animal ID 31-32 32-33 33-34 34-35 35-36 36-37 37-38 38-39 39-40 40-41 41-42

5 7 13.1 17.6 13.7 19.5 17.2 17.1 16.0 17.9 20.2 22.9 22.7

21 19.1 19.5 20.3 19.4 26.2 24.2 26.3 28.7 26.3 26.1 25.7

26 22.7 21.4 21.4 23.0 28.6 22.7 26.3 25.9 28.7 26.6 27.1

39 18.1 17.8 17.6 18.5 23.5 22.4 22.9 23.0 25.9 27.3 21.0

44 19.5 17.7 19.2 18.6 24.1 23.4 25.1 21.9 26.6 24.9 23.4

57 19.2 17.2 18.2 21.8 26.3 24.2 24.3 26.0 24.5 26.0 26.8

62 17.2 15.4 18.9 21.0 17.7 22.0 19.6 22.9 22.0 23.3 23.4

75 16.1 17.1 15.9 18.6 23.1 22.5 18.8 25.1 23.1 21.1 25.0

80 14.6 17.0 16.9 19.3 24.8 20.5 21.6 25.6 23.8 24.4 26.6

93 18.0 19.0 20.8 19.3 23.3 22.4 21.6 26.5 25.4 24.4 27.3

98 18.7 19.3 21.0 19.7 25.1 21.4 24.3 26.7 25.8 24.9 25.2

111 19.7 18.1 21.4 22.5 25.9 25.8 25.9 25.5 26.1 28.7 31.8

116 20.7 21.0 21.9 24.0 24.6 27.0 26.0 24.5 30.1 24.1 28.4

129 19.2 20.5 24.4 21.8 27.9 23.1 23.6 27.3 28.6 26.1 30.6

132 19.6 18.1 20.6 21.3 24.3 23.4 24.3 22.6 26.2 23.9 26.9

6 8 14.4 14.8 16.6 14.9 16.4 18.7 19.0 20.2 19.9 22.9 20.4

11 14.6 16.0 15.8 15.3 18.1 20.0 19.0 20.9 19.9 23.8 21.5

22 20.1 17.7 19.2 22.9 26.0 28.6 23.1 26.0 28.4 30.1 28.1

25 17.6 16.8 16.5 19.1 23.7 21.7 19.2 21.5 22.5 22.5 23.6

40 17.7 17.0 18.9 22.4 23.5 24.6 22.1 24.8 28.0 23.3 25.7

43 15.3 14.1 15.0 18.2 21.2 19.4 20.2 16.8 22.2 21.4 21.5

58 15.9 15.0 16.0 18.3 20.6 20.7 19.9 22.9 22.5 23.2 23.1

61 19.1 18.5 18.9 19.7 25.1 22.1 20.9 22.7 26.5 21.9 25.8

76 17.5 16.9 15.1 18.4 26.1 21.6 18.6 25.3 24.3 24.5 26.2

79 .b

94 19.0 19.5 18.7 23.3 27.4 25.5 23.3 28.7 30.2 26.5 27.1

97 22.8 17.6 18.0 14.7 24.7 22.6 20.9 23.5 25.4 22.8 24.4

112 16.0 17.3 19.7 21.3 25.8 22.3 24.6 27.3 25.7 23.9 .c

115 .b

130 22.4 21.7 24.9 25.4 31.1 26.0 26.4 30.9 30.8 30.3 31.0

(continued)
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Postnatal Days

Groupa Animal ID 31-32 32-33 33-34 34-35 35-36 36-37 37-38 38-39 39-40 40-41 41-42

7 9 15.8 17.0 15.9 17.3 19.8 21.0 20.6 21.8 23.1 24.4 23.8

10 14.3 17.2 16.2 18.1 19.1 21.0 22.3 21.0 20.7 23.8 26.0

23 19.5 .c 15.1 18.9 20.7 20.2 21.2 23.3 25.0 24.4 26.0

24 .b

41 18.4 16.9 17.9 19.3 20.8 22.6 22.0 22.1 24.5 24.6 23.3

42 17.5 16.1 18.8 19.4 22.0 23.5 21.9 24.5 25.0 23.2 24.9

59 19.4 17.5 20.9 20.1 24.3 21.4 22.2 23.2 25.8 23.2 25.1

60 16.7 16.2 18.4 20.1 24.3 22.4 20.7 23.8 22.9 25.8 24.3

77 18.1 13.8 16.9 18.1 21.0 20.0 18.2 19.3 23.5 23.3 21.5

78 19.0 19.7 19.0 19.5 22.8 22.6 .c 19.5 26.5 19.3 22.7

95 17.4 17.9 17.9 19.0 20.7 21.8 22.0 23.8 23.4 23.8 22.2

96 20.9 14.8 20.0 20.6 23.2 24.5 20.9 22.7 25.4 24.6 28.6

113 17.9 16.7 19.5 20.6 24.3 23.9 24.4 26.7 27.5 28.6 24.1

114 .b

131 .b

8 2 13.5 12.9 23.6 15.0 16.1 22.0 15.0 17.8 17.6 20.1 18.5

16 17.3 17.8 19.9 20.9 22.3 26.0 21.5 22.5 26.3 25.9 25.6

31 6.9 6.1 8.1 8.5 18.8 20.3 19.4 22.4 21.9 19.9 23.6

34 16.6 17.7 18.5 19.0 22.5 19.5 22.1 12.9 19.9 24.9 22.4

49 17.8 19.6 17.2 22.9 20.6 21.3 19.9 21.6 21.5 23.1 26.8

52 19.2 21.6 27.8 24.5 26.9 26.6 27.3 30.0 27.0 26.7 32.8

67 17.8 21.7 11.4 21.0 22.6 18.3 19.9 22.5 24.7 20.7 25.0

70 17.3 22.2 15.0 22.7 23.5 20.8 22.6 22.4 24.6 22.3 25.7

85 16.7 18.9 22.0 20.6 24.8 23.3 22.6 24.2 25.0 21.8 24.5

88 .c 16.9 .h 23.7 18.0 20.6 22.0 22.8 22.1 22.2 26.3

103 16.0 21.1 14.1 19.3 22.1 20.6 22.3 22.3 22.0 23.2 25.3

106 16.6 17.4 19.9 20.3 21.9 19.0 21.2 19.3 21.3 23.6 22.1

121 17.5 18.5 18.8 21.4 23.2 21.9 22.1 21.9 25.4 23.7 26.0

124 19.1 15.3 20.2 16.1 22.8 20.6 19.8 21.1 19.8 22.1 20.0

134 18.2 18.3 20.7 23.0 23.7 21.4 23.4 23.3 24.8 .f 24.6
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Postnatal Days

Groupa Animal ID 31-32 32-33 33-34 34-35 35-36 36-37 37-38 38-39 39-40 40-41 41-42

9 3 13.7 14.4 15.6 12.8 17.4 18.6 17.7 16.1 15.5 18.4 18.8

14 13.4 14.5 12.8 14.3 19.7 20.8 15.9 19.6 20.3 17.8 22.9

17 .b

30 .b

35 17.1 17.9 19.6 23.2 21.0 22.0 26.3 19.4 28.3 22.1 .c

48 14.5 19.1 19.9 20.2 24.1 26.3 18.4 21.6 28.3 23.5 24.4

53 18.5 18.9 19.3 20.5 23.3 20.5 25.8 17.9 25.4 21.9 25.7

66 19.5 21.0 20.0 23.6 27.0 19.0 22.1 23.8 26.0 18.6 28.4

71 18.1 18.6 25.0 38.8 6.6 21.9 21.6 25.2 24.0 22.5 23.9

84 18.3 17.8 17.8 38.2 7.1 21.7 21.1 21.0 25.5 24.6 23.2

89 17.5 17.4 17.9 18.4 24.7 19.7 22.9 21.4 22.1 25.0 22.8

102 20.9 19.8 20.6 17.9 27.9 23.1 20.4 24.7 22.8 25.7 26.0

107 20.3 19.8 22.3 23.8 24.9 25.0 23.0 24.3 23.9 23.5 26.4

120 18.3 20.1 23.5 21.9 25.9 26.1 25.3 25.6 27.1 27.6 26.5

125 16.3 25.3 19.8 31.3 15.9 23.0 25.9 21.5 24.0 29.6 21.7

10 136 13.1 13.7 16.4 14.5 16.5 17.5 17.7 20.5 20.5 18.2 18.4

153 15.4 16.3 17.8 17.0 18.8 20.8 21.3 20.6 21.5 23.6 24.3

154 16.4 16.5 18.1 19.0 19.8 22.5 21.9 23.3 24.3 20.6 22.9

171 15.1 17.3 19.4 23.3 15.6 22.2 22.7 23.8 20.6 24.5 23.9

172 18.1 16.8 19.7 18.7 20.5 20.8 22.8 20.0 24.5 23.7 24.3

182 21.4 25.9 17.8 27.0 26.5 22.5 25.1 28.0 26.2 25.2 30.9

199 18.7 18.6 20.4 10.2 20.3 22.7 20.3 26.0 24.3 24.3 27.2

200 18.6 19.7 18.1 22.8 21.5 22.5 24.9 19.9 24.7 22.0 24.1

217 .i

218 17.0 19.2 17.2 19.6 18.3 22.0 20.2 23.2 20.6 22.4 23.3

235 20.8 24.0 19.9 21.0 25.1 24.5 26.2 21.8 22.8 24.3 24.9

236 18.1 17.3 19.2 22.0 20.0 23.9 23.5 23.4 22.7 23.0 24.4

253 15.9 16.5 16.2 18.8 19.7 20.4 20.3 22.4 21.9 20.7 26.1

254 17.7 17.8 18.0 19.8 20.4 21.8 20.9 22.9 21.4 22.2 23.1

270 18.5 19.8 20.1 20.7 23.1 22.1 24.1 22.7 24.3 24.7 22.4
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Postnatal Days

Groupa Animal ID 31-32 32-33 33-34 34-35 35-36 36-37 37-38 38-39 39-40 40-41 41-42

11 137 16.7 15.2 16.7 20.9 16.8 19.2 19.6 19.1 18.8 20.2 17.1

152 17.1 17.3 19.4 17.5 25.1 19.7 20.9 23.3 22.4 22.5 21.9

155 18.3 19.6 20.3 20.1 22.8 20.8 23.9 23.6 22.2 23.3 20.8

170 18.3 19.5 22.2 .c 25.1 22.5 21.6 22.7 23.6 23.0 20.1

173 20.6 20.1 22.2 22.4 25.1 26.6 25.2 23.8 26.6 27.0 27.6

183 18.4 15.5 15.5 19.4 18.9 20.9 20.0 22.0 24.1 19.1 21.5

198 19.4 18.6 18.5 21.1 21.5 24.4 24.0 20.0 23.8 23.7 24.6

201 16.9 17.9 17.6 21.3 19.6 19.3 27.0 24.3 21.1 23.4 26.5

216 16.9 18.4 17.5 20.4 20.2 25.9 21.9 23.2 24.9 22.8 26.5

219 17.0 17.3 18.4 20.6 19.1 21.7 21.2 22.1 22.8 21.6 25.4

234 15.7 17.5 19.5 19.4 18.3 21.6 19.9 21.5 21.3 21.2 22.3

237 18.9 21.1 18.1 21.1 21.6 23.1 23.0 22.1 26.5 22.0 24.5

252 19.3 18.2 20.3 20.4 23.0 26.4 21.6 24.4 25.3 24.4 25.7

255 18.1 17.0 18.1 19.8 20.4 21.0 21.7 22.4 23.7 20.9 21.9

269 18.0 19.9 18.8 24.0 21.4 23.2 24.5 24.1 23.7 23.3 24.6

12 138 .c 18.1 10.8 24.5 10.9 11.1 11.9 13.7 10.0 8.0 9.8

151 12.0 11.3 10.9 10.8 11.0 9.8 10.3 9.8 9.7 9.3 9.0

156 12.9 14.0 12.8 18.7 13.0 12.7 12.0 11.2 12.2 11.5 12.2

169 16.6 16.7 15.1 15.6 14.0 13.5 15.1 13.2 15.1 13.1 12.6

174 16.6 11.4 14.5 13.7 15.4 14.5 22.8 4.4 13.5 10.0 12.1

184 11.4 11.7 10.7 12.8 11.8 11.6 11.9 11.8 11.6 9.9 11.6

197 13.6 12.9 13.7 13.1 13.2 13.5 13.5 14.2 13.2 12.5 12.8

202 13.6 12.6 11.3 14.4 12.7 12.8 18.4 6.4 11.4 10.7 12.0

215 16.1 17.0 14.9 17.8 15.8 17.6 17.2 15.3 16.8 12.3 16.5

220 14.4 16.1 22.8 9.5 14.9 14.6 15.8 19.0 13.5 12.5 13.8

233 15.0 15.0 14.5 15.4 15.0 14.0 12.9 19.1 12.4 12.5 14.0

238 16.3 16.1 14.7 14.7 16.5 13.9 15.5 13.0 15.0 12.5 13.9

251 14.5 15.2 13.7 14.1 15.1 14.3 23.7 9.6 13.5 12.3 13.5

256 16.9 16.4 15.4 16.4 15.2 16.1 16.7 14.7 15.2 14.6 15.1

268 14.5 14.1 13.4 13.5 13.7 14.0 12.6 14.4 12.9 10.6 13.4
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Postnatal Days

Groupa Animal ID 31-32 32-33 33-34 34-35 35-36 36-37 37-38 38-39 39-40 40-41 41-42

13 141 14.9 16.3 19.2 9.4 18.5 24.5 19.0 14.0 23.1 .c 18.8

148 18.2 19.6 20.0 22.2 21.5 24.6 26.7 25.8 24.0 24.9 25.0

159 15.0 14.8 16.8 15.7 19.6 18.3 20.1 20.9 18.5 19.5 19.1

166 17.6 18.8 19.8 19.7 22.0 21.0 32.3 16.6 28.5 25.8 22.1

177 17.4 20.5 21.8 21.5 24.3 24.2 25.8 25.6 26.5 25.5 24.4

187 16.3 17.3 18.3 21.8 18.9 22.4 20.8 23.0 25.9 25.3 25.7

194 14.7 17.1 16.8 17.3 18.5 21.0 20.2 21.9 20.1 24.3 22.7

205 17.5 19.0 19.6 18.9 22.7 26.5 22.0 23.0 23.0 23.1 26.6

212 16.6 21.0 17.1 22.5 21.5 24.9 23.2 24.6 21.9 22.8 26.5

223 19.5 18.9 22.1 21.6 20.3 26.1 22.1 26.7 24.1 23.6 27.4

230 16.3 18.8 19.1 19.5 20.6 22.4 17.8 21.8 21.6 22.0 22.7

241 19.8 23.2 21.1 24.8 23.6 28.8 25.4 27.0 25.4 25.3 27.5

248 17.1 18.3 18.2 20.2 19.3 24.1 21.7 21.5 22.4 24.4 24.4

259 18.9 19.1 20.9 21.7 22.0 23.9 29.2 20.6 25.5 23.3 26.0

265 19.7 20.8 19.1 23.8 24.2 27.3 26.0 24.8 25.3 23.6 30.5

14 142 15.0 13.1 15.8 17.5 17.9 19.3 19.7 20.5 20.9 18.8 22.0

147 14.1 17.1 23.0 17.8 17.7 18.7 22.0 21.0 19.4 19.8 25.2

160 14.0 15.8 17.1 17.5 20.0 20.1 23.1 23.7 24.2 17.6 24.5

165 15.5 12.0 16.5 16.9 19.1 16.9 22.4 18.9 20.3 21.3 21.2

178 17.2 18.3 19.7 20.7 22.4 23.4 24.7 22.0 25.6 23.3 24.8

188 15.8 16.7 17.5 .f .c 22.1 21.3 20.7 21.1 26.7 24.8

193 15.9 17.5 17.3 21.2 18.5 20.0 21.1 22.0 20.9 23.7 23.4

206 16.7 20.3 16.7 20.1 19.1 23.2 22.1 22.3 21.5 21.2 24.1

211 13.9 16.9 14.3 20.2 17.2 21.0 18.9 26.9 17.3 15.5 28.8

224 20.1 16.4 16.7 22.6 20.8 23.8 21.7 21.7 23.4 20.7 27.4

229 17.8 22.2 21.8 22.6 21.3 25.9 24.0 24.1 25.6 30.1 28.2

242 17.1 20.0 19.3 21.9 22.6 .j

247 20.3 19.1 20.8 23.4 24.1 22.9 24.3 26.5 23.6 .c .c

260 15.8 20.1 18.0 23.0 22.9 25.7 24.7 30.3 23.9 26.3 29.3

264 16.3 21.5 18.3 23.1 21.2 23.3 24.0 22.3 23.7 29.0 24.6
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Postnatal Days

Groupa Animal ID 31-32 32-33 33-34 34-35 35-36 36-37 37-38 38-39 39-40 40-41 41-42

15 139 14.7 15.4 16.2 16.8 19.2 19.2 20.7 19.0 20.3 20.6 21.9

150 14.8 14.3 15.9 18.4 18.4 19.4 19.9 20.5 26.0 22.1 17.5

157 13.5 14.0 19.6 17.4 20.0 19.0 21.2 22.4 22.9 23.1 25.3

168 15.9 17.0 18.0 16.3 20.5 18.8 21.7 19.9 21.1 23.7 23.4

175 13.9 15.2 16.9 19.4 18.2 20.0 21.0 29.0 19.0 19.6 21.6

185 14.2 17.5 19.7 19.2 18.1 22.4 20.3 20.9 23.0 21.8 22.0

196 15.3 22.0 8.0 15.3 17.9 21.0 18.4 22.2 21.5 20.3 25.1

203 14.8 16.9 20.5 21.0 20.3 20.8 21.5 23.3 23.3 22.6 23.8

214 14.0 14.7 15.4 18.8 17.3 20.8 18.1 22.9 21.7 22.6 23.8

221 14.6 17.5 16.3 18.7 19.6 21.7 19.9 21.9 20.6 23.5 22.9

232 14.6 16.1 21.7 17.5 17.9 18.7 20.1 21.8 22.8 21.1 23.2

239 17.2 16.3 18.9 18.1 19.2 20.8 21.2 22.0 21.3 24.8 23.0

250 14.7 16.1 16.2 18.3 17.4 22.4 17.9 21.2 20.3 21.7 22.1

257 18.7 18.9 21.7 21.4 22.6 25.6 23.3 28.0 26.2 25.8 29.1

267 17.6 20.5 16.8 20.7 22.5 21.7 20.9 25.2 22.6 23.9 24.9

16 140 13.5 16.4 14.3 17.5 19.0 19.6 20.5 29.7 10.0 21.8 22.7

149 12.2 13.1 14.4 15.4 15.4 17.0 19.7 38.1 .f 20.3 12.6

158 14.7 14.0 13.7 17.0 19.4 19.6 19.9 25.5 15.1 19.2 21.7

167 11.6 11.0 14.3 14.9 12.9 14.0 15.8 14.7 21.0 15.8 16.4

176 15.1 14.0 18.6 19.1 20.0 23.0 21.0 24.1 25.2 22.4 26.9

186 14.4 17.6 15.2 19.9 19.1 25.8 20.9 19.6 18.6 22.3 21.1

195 16.1 16.8 16.6 17.1 20.0 19.0 19.9 19.8 17.9 22.4 19.3

204 11.6 13.9 14.2 17.5 16.9 17.1 18.2 18.0 16.7 17.5 21.3

213 13.3 14.5 12.9 18.5 16.8 17.7 24.8 12.4 20.5 18.5 20.3

222 14.0 16.5 14.5 17.8 20.2 21.9 16.5 21.4 20.4 22.4 22.7

231 11.1 12.9 13.3 15.9 19.0 15.1 26.0 10.8 16.2 17.0 18.7

240 15.1 16.8 16.3 18.0 21.7 19.3 24.7 20.0 20.1 23.3 31.4

249 13.0 14.0 16.6 16.5 15.8 18.7 19.7 18.4 18.3 17.5 23.6

258 16.6 19.2 17.4 21.1 23.5 24.0 29.9 17.3 23.0 19.3 26.9

266 14.9 16.7 16.7 19.6 25.5 18.1 21.6 22.6 19.8 21.6 25.3
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Postnatal Days

Groupa Animal ID 31-32 32-33 33-34 34-35 35-36 36-37 37-38 38-39 39-40 40-41 41-42

17 143 15.0 11.0 16.6 17.0 20.5 20.1 21.3 23.0 25.3 20.6 19.7

146 15.7 15.1 16.7 19.3 19.5 20.4 21.9 24.8 27.5 18.5 22.8

161 18.6 14.6 18.8 18.2 26.1 23.4 .c 29.6 14.1 6.8 .c

164 17.1 18.9 19.9 20.8 24.2 23.5 24.1 25.4 26.5 25.7 27.7

179 18.5 19.9 19.5 21.6 21.3 23.1 23.3 24.7 30.2 21.1 29.2

189 16.3 18.0 17.1 18.9 20.0 23.1 27.8 16.6 22.4 23.6 27.6

192 18.9 21.0 21.3 23.5 23.0 25.4 26.6 24.2 26.3 25.4 28.3

207 17.6 19.3 17.4 19.2 20.7 22.1 25.9 18.8 21.9 23.5 23.2

210 14.0 16.5 16.6 17.3 18.6 20.2 24.8 16.0 20.4 19.0 27.2

225 18.6 17.8 17.7 .c 12.8 .c 23.3 .f 25.3 27.4 28.8

228 17.3 17.6 19.9 21.4 19.8 23.3 23.7 25.1 21.4 23.4 25.8

243 18.3 20.3 18.5 23.1 23.0 29.8 24.7 32.0 25.6 39.4 30.9

246 15.5 18.6 15.8 18.4 18.2 20.8 20.0 19.6 20.3 19.7 25.7

261 17.1 18.5 17.9 20.4 20.5 21.5 22.8 22.6 23.3 23.2 28.5

263 17.1 18.4 18.4 21.0 20.4 23.5 23.1 22.8 21.6 22.1 23.6

18 144 14.4 15.9 16.9 17.6 20.3 18.4 21.4 14.7 20.6 18.0 23.3

145 19.0 17.2 17.8 17.2 19.0 20.5 23.7 24.0 24.5 24.3 24.9

162 15.1 14.7 17.5 18.7 17.7 18.8 20.7 20.3 20.6 20.5 20.6

163 17.0 18.0 16.5 20.1 20.6 24.1 23.3 26.4 26.8 20.5 26.8

180 16.1 15.8 16.9 18.7 19.2 18.8 22.2 20.7 22.9 18.3 22.2

181 14.7 15.2 16.1 19.1 18.4 17.3 19.3 19.1 21.1 20.8 21.4

190 14.8 25.4 21.7 11.1 18.9 20.8 34.4 23.4 10.4 23.4 25.4

191 14.0 17.2 15.9 19.4 19.1 20.7 18.2 19.6 20.5 21.4 22.3

208 15.8 18.0 17.4 20.4 19.0 29.7 10.8 21.3 23.1 21.1 24.3

209 18.1 19.3 24.6 21.6 22.8 25.0 24.9 26.1 26.8 23.6 29.2

226 19.6 19.5 21.4 24.3 22.4 25.7 24.2 27.7 28.0 26.2 29.8

227 16.1 18.2 19.8 21.4 21.8 31.7 16.4 25.1 25.2 24.6 26.9

244 18.1 19.7 20.1 21.0 23.3 24.7 25.9 25.4 26.8 25.9 26.7

245 16.3 23.5 18.3 21.6 18.4 20.5 21.2 23.4 26.5 22.6 29.9

262 14.9 17.1 15.7 17.9 16.4 19.1 21.3 15.7 24.9 21.1 23.7
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aDose groups are as follows: 1 is 0 mg/kg/day; 2 is 75 mg/kg/day Atrazine; 3 is 150 mg/kg/day Atrazine; 4 is 50 mg/kg/day of p,p’-
Dichlorodiphenyldichloroethane; 5 is 100 mg/kg/day of p,p’-Dichlorodiphenyldichloroethane; 6 is 30 mg/kg/day of Vinclozolin; 7 is 100 mg/kg/day of Vinclozolin;
8 is 25 mg/kg/day of Methoxychlor; 9 is 50 mg/kg/day of Methoxychlor; 10 is 0 mg/kg/day; 11 is 2 mg/kg/day of Propylthiouracil; 12 is 25 mg/kg/day of
Propylthiouracil; 13 is 50 mg/kg/day of Ketoconazole; 14 is 100 mg/kg/day of Ketoconazole; 15 is 50 mg/kg/day of Linuron; 16 is 100 mg/kg/day of Linuron; 17
is 50 mg/kg/day of Phenobarbital and 18 is 100 mg/kg/day of Phenobarbital.  Groups 1 through 9 were in component 1 and groups 10 through 18 were in
component 2.

bMale was removed from the study because his correct postnatal day 0 could not be confirmed.
cFeed consumption value was excluded because it was a statistical outlier.
dMale was removed from the study because it was not dosed on the correct postnatal days.
eMale was found dead on postnatal day 37 after dosing (misdirected dose).
fFeed consumption value was excluded because it was unrealistic (i.e. negative).
gMale was euthanized on postnatal day 29 after dosing due to a leg injury.
hFeed consumption value was excluded because the animal had pulled feed into the cage and an accurate feed weight could not be obtained.
iMale was found dead on postnatal day 31 prior to dosing (misdirected dose).
jMale was found dead on postnatal day 37 prior to dosing (misdirected dose).
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Postnatal Days

Groupa Animal ID 42-43 43-44 44-45 45-46 46-47 47-48 48-49 49-50 50-51 51-52 52-53b 23-52 23-53b

1 1 16.8 33.7 23.8 .c 23.0 24.2 21.1 28.1 19.7 22.6 .d

15 24.4 23.3 22.5 22.3 25.2 22.3 24.5 24.6 26.1 23.1 18.8

32 25.9 25.8 28.8 23.0 25.7 23.2 25.1 25.7 27.5 23.9 20.8

33 21.4 24.7 23.8 23.2 25.0 23.6 25.6 27.7 29.8 25.0 19.9

50 27.5 26.4 26.5 27.8 29.8 21.8 26.3 22.7 31.3 28.8 20.9

51 23.3 22.8 23.4 26.4 24.4 19.8 21.7 26.3 29.2 25.0 18.8

68 18.4 23.8 24.3 27.2 23.6 19.4 24.1 26.0 27.3 23.5 20.1

69 .e

86 .e

87 28.5 25.3 25.5 25.3 29.1 20.7 28.0 27.0 27.5 24.1 26.2 22.6 22.7

104 25.4 27.8 26.6 27.1 26.3 22.5 26.7 27.7 31.9 25.2 27.2 .d .d

105 23.4 25.3 21.9 29.3 26.1 17.9 24.3 26.9 30.7 23.3 25.3 20.8 20.9

122 19.8 23.1 22.0 27.0 22.7 18.9 27.5 22.0 27.6 20.8 25.0 20.1 20.2

123 20.8 21.0 23.0 28.3 21.6 19.7 21.9 23.9 27.3 21.0 22.3 19.0 19.1

135 .e

2 4 22.9 19.9 20.4 .c 23.2 23.0 23.1 17.3 21.2 19.7 .d

18 .f

29 25.6 22.8 20.7 23.1 23.1 22.1 21.9 22.2 22.3 21.9 19.1

36 30.6 24.8 21.8 23.4 23.3 24.7 24.0 24.3 22.2 23.3 19.6

47 19.4 20.7 18.4 22.1 20.2 21.9 20.1 21.7 19.2 25.1 18.1

54 .g

65 27.0 25.7 25.8 23.3 27.6 24.5 26.3 27.8 25.7 28.8 20.6

72 .h 27.3 27.1 28.8 27.8 .h 26.3 26.7 29.7 30.7 .d

83 24.0 23.1 21.6 22.9 23.4 25.0 23.9 28.6 17.0 15.8 21.0 18.9 19.0

90 24.6 23.0 24.4 26.5 25.3 23.0 27.9 24.9 23.2 24.9 25.1 .d .d

101 23.9 21.3 24.4 22.1 24.8 23.0 23.6 20.7 22.6 23.2 18.8 .d .d

108 25.3 19.9 24.6 26.1 25.2 23.6 23.9 22.5 21.9 27.7 18.3 .d .d

119 .e

126 22.8 20.1 22.2 22.8 21.7 19.4 22.1 20.3 24.4 25.9 18.2 18.8 18.8

133 25.2 23.4 22.6 23.8 24.1 23.7 18.0 27.3 23.7 27.3 19.7 20.1 20.1
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Postnatal Days

Groupa Animal ID 42-43 43-44 44-45 45-46 46-47 47-48 48-49 49-50 50-51 51-52 52-53b 23-52 23-53b

3 5 20.1 20.5 19.9 .c 18.7 21.7 20.5 22.1 19.9 21.4 .d

13 18.1 20.5 21.1 .c 22.5 17.7 19.6 19.1 18.5 21.9 .d

19 23.6 22.8 .h .i 21.0 22.4 22.8 27.9 22.6 26.3 .d

28 25.0 23.8 22.6 19.6 24.7 20.1 22.8 25.8 23.9 26.1 18.9

37 24.1 18.3 18.6 19.5 19.5 19.5 19.0 21.6 22.6 21.9 .d

46 21.7 23.5 21.3 21.3 19.7 23.0 21.9 20.8 26.2 24.7 18.0

55 .e

64 .h .i 22.0 21.6 20.0 26.5 22.5 23.2 22.6 28.8 .d

73 23.0 21.6 24.6 23.8 18.6 21.0 22.9 22.4 21.8 26.8 19.1

82 24.0 24.0 19.3 19.8 23.4 22.1 26.2 15.4 25.8 23.4 24.6 18.4 18.7

91 24.8 25.6 23.9 26.9 24.3 23.7 25.5 25.5 24.7 28.8 25.1 .d .d

100 22.8 23.7 23.3 20.6 22.2 23.2 21.0 21.1 24.4 24.6 23.0 18.5 18.7

109 17.2 21.1 19.2 23.6 17.8 17.8 18.4 19.3 17.4 21.7 20.3 .d .d

118 .e

127 .e

4 6 21.9 21.4 20.5 .c 21.4 21.5 25.0 18.7 23.1 20.2 .d

12 22.6 24.4 26.7 .c 29.4 23.4 24.3 22.5 27.5 30.7 .d

20 .j

27 26.9 27.8 27.6 30.1 26.7 29.5 30.2 28.7 29.5 33.0 22.5

38 25.1 24.2 24.2 25.7 28.5 23.3 30.3 24.8 24.7 29.1 20.8

45 26.2 22.0 26.7 26.8 21.6 27.6 24.4 28.3 24.1 28.1 19.9

56 29.5 26.5 26.1 25.9 28.4 28.9 29.4 30.4 28.6 39.5 23.2

63 24.7 24.8 24.3 25.8 24.0 25.8 24.5 26.9 26.9 26.9 20.8

74 .e

81 27.0 25.3 28.2 24.0 25.6 25.7 25.0 31.6 30.6 34.4 27.1 .d .d

92 22.8 23.3 23.4 22.2 24.1 20.4 24.5 24.1 24.4 27.0 22.4 19.5 19.6

99 27.2 26.6 24.8 25.1 27.7 22.2 26.5 27.7 37.5 29.2 31.0 22.2 22.5

110 24.3 26.4 23.5 .c 20.8 22.4 24.4 22.4 33.1 26.3 27.9 .d .d

117 29.6 26.5 .h .i 23.4 22.7 24.2 28.3 33.4 26.0 28.2 .d .d

128 23.7 27.0 27.7 26.8 24.3 24.1 26.5 25.7 31.2 26.6 29.3 21.8 22.0
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Postnatal Days

Groupa Animal ID 42-43 43-44 44-45 45-46 46-47 47-48 48-49 49-50 50-51 51-52 52-53b 23-52 23-53b

5 7 .h .h .i .c 21.9 23.5 24.4 21.2 29.1 .h .d

21 31.1 24.0 28.1 28.5 25.1 28.1 28.7 29.1 36.3 25.6 .d

26 26.6 26.1 29.7 29.1 33.0 25.6 28.0 35.2 36.9 30.9 23.7

39 26.3 27.3 23.1 29.4 23.1 24.9 26.7 23.6 33.2 24.0 20.8

44 28.2 23.1 24.6 24.4 24.5 24.0 26.2 27.8 34.7 21.7 20.8

57 28.0 23.2 26.9 32.3 26.0 25.7 28.5 27.6 35.0 31.4 22.2

62 22.6 22.3 20.7 28.4 22.3 20.4 22.1 23.8 29.9 22.9 18.9

75 25.5 22.4 23.6 25.8 21.4 22.5 25.3 26.6 33.0 25.6 19.8

80 26.9 23.5 25.2 29.7 27.4 27.2 27.3 28.0 33.2 24.6 26.0 20.8 21.0

93 27.8 24.2 28.0 27.6 29.5 24.7 28.0 30.5 34.9 28.1 33.9 21.8 22.2

98 25.0 24.6 24.5 26.1 25.5 22.6 26.5 26.7 33.4 21.8 27.0 21.3 21.5

111 18.4 25.8 27.0 25.2 25.1 23.8 25.1 28.2 29.8 26.6 26.2 21.9 22.0

116 28.2 28.2 28.3 27.4 25.5 28.2 31.5 29.5 36.8 27.1 29.9 23.6 23.9

129 25.4 22.2 27.9 25.4 31.1 25.3 28.8 33.4 34.6 26.6 33.2 23.2 23.6

132 25.7 26.3 26.8 23.8 24.3 26.4 27.3 27.2 30.3 27.5 25.1 21.7 21.8

6 8 22.7 24.8 23.9 .c 22.9 23.8 23.3 23.3 27.6 26.7 .d

11 22.0 23.2 22.9 .c 20.2 24.5 22.4 22.9 26.6 21.4 .d

22 29.1 28.4 31.3 25.1 28.8 29.3 32.5 39.1 37.5 33.1 24.0

25 23.9 24.2 23.8 23.8 22.7 26.6 24.4 30.9 31.1 25.5 20.3

40 25.6 28.1 26.1 26.1 26.0 25.7 25.8 26.9 33.1 30.2 21.7

43 20.1 21.6 21.8 16.8 19.0 19.1 18.6 21.4 22.5 21.0 17.3

58 24.3 22.5 21.7 20.0 21.5 23.7 22.3 24.5 29.6 25.7 18.9

61 22.5 26.5 22.5 22.7 21.7 22.4 24.1 28.0 24.7 26.5 20.7

76 25.7 23.2 19.9 13.4 31.5 22.8 24.7 27.6 30.7 25.6 25.2 19.9 20.1

79 .e

94 28.9 26.9 24.3 27.1 24.1 26.3 25.8 25.7 31.8 28.4 27.8 22.5 22.7

97 25.7 25.7 25.7 26.6 24.2 27.1 28.2 28.4 34.9 26.6 28.4 21.6 21.8

112 13.6 27.3 27.2 40.1 15.2 29.0 28.1 31.1 33.7 34.4 22.6 .d .d

115 .e

130 30.1 30.2 29.1 28.2 30.8 29.0 31.5 35.3 43.4 33.9 30.8 .d .d
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Postnatal Days

Groupa Animal ID 42-43 43-44 44-45 45-46 46-47 47-48 48-49 49-50 50-51 51-52 52-53b 23-52 23-53b

7 9 23.5 25.9 25.0 .c 20.3 25.0 25.1 24.3 28.0 29.0 .d

10 25.9 26.7 23.4 .c 23.3 23.9 25.1 24.0 26.4 28.2 .d

23 21.2 23.6 23.6 22.9 25.4 22.4 25.3 29.3 21.1 27.7 .d

24 .e

41 23.7 24.8 23.1 22.4 22.9 22.7 23.6 23.2 29.1 24.2 20.0

42 26.3 24.9 23.9 22.1 23.3 28.6 22.3 24.5 28.9 27.2 20.6

59 26.5 22.3 25.5 21.5 21.8 26.1 24.6 25.4 26.8 25.1 20.5

60 23.9 22.7 23.2 21.6 23.0 23.3 22.3 28.1 29.4 25.3 19.9

77 .h .h 21.5 12.9 19.0 24.1 23.9 24.0 25.8 25.5 18.2 .d .d

78 24.6 25.8 22.9 22.1 23.6 25.1 24.4 25.3 31.2 24.1 24.3 .d .d

95 24.3 23.2 28.0 22.3 24.2 21.6 25.9 24.7 29.3 23.8 22.0 20.2 20.3

96 26.5 28.0 25.4 23.2 27.3 26.1 29.9 28.4 34.1 24.2 27.4 21.8 22.0

113 28.4 25.1 27.3 24.1 26.3 23.6 26.2 28.1 30.2 28.1 24.3 22.1 22.1

114 .e

131 .e

8 2 18.4 19.3 20.6 30.4 26.9 18.0 18.2 23.1 24.8 24.5 17.2

16 24.4 27.4 25.5 23.7 26.5 27.6 30.1 25.0 30.5 23.6 21.5

31 20.8 20.4 20.9 19.4 23.3 22.7 23.4 23.1 30.2 22.8 17.6

34 19.2 21.3 21.6 22.1 22.9 23.6 24.0 23.9 26.7 21.3 18.8

49 22.6 26.1 23.4 21.2 26.2 21.4 25.1 24.0 27.5 19.9 19.7

52 24.6 28.8 27.5 26.0 29.4 24.8 29.8 28.0 34.3 30.9 24.1

67 18.6 19.2 22.5 20.3 21.7 22.5 22.4 21.1 24.9 24.4 18.9

70 22.1 24.4 23.0 24.3 23.7 22.8 24.5 27.0 27.9 20.4 20.4

85 23.2 25.0 22.0 24.3 26.0 27.2 26.8 25.9 24.8 20.6 27.5 20.7 20.9

88 18.4 22.4 23.0 21.3 26.3 22.8 22.7 24.5 25.1 20.5 21.9 .d .d

103 23.6 21.3 25.9 22.7 23.3 24.2 24.6 26.3 29.9 20.8 23.8 20.1 20.2

106 20.5 22.7 21.1 20.0 23.0 23.0 19.3 24.1 21.2 21.3 20.9 18.8 18.9

121 23.1 22.4 24.4 30.3 17.7 25.5 24.7 23.0 22.5 21.8 30.0 20.1 20.5

124 22.3 22.2 20.6 17.3 22.7 19.4 21.0 24.2 24.5 18.7 23.4 18.5 18.7

134 24.6 23.6 25.2 22.8 28.2 23.6 25.8 24.3 25.9 25.2 27.7 .d .d
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Postnatal Days

Groupa Animal ID 42-43 43-44 44-45 45-46 46-47 47-48 48-49 49-50 50-51 51-52 52-53b 23-52 23-53b

9 3 17.2 18.2 22.4 .c 19.3 18.0 16.5 22.2 19.6 18.2 .d

14 18.6 19.5 18.7 .c 21.9 19.8 17.7 19.3 22.8 21.6 .d

17 .e

30 .e

35 30.0 21.6 .h 25.1 26.9 27.4 24.7 23.4 27.4 22.6 .d

48 24.9 20.0 22.8 24.3 27.4 25.5 25.6 25.6 25.8 23.0 20.6

53 24.6 24.5 22.0 22.7 26.8 27.2 26.3 26.2 23.5 24.2 20.5

66 22.3 23.0 24.3 24.1 24.4 22.7 21.7 26.2 23.1 21.8 20.5

71 21.9 21.0 23.5 22.2 23.8 23.0 23.9 21.9 26.8 21.5 20.3

84 23.0 22.3 21.4 23.3 25.1 23.1 23.7 24.0 27.8 20.7 25.2 20.1 20.3

89 22.7 20.9 23.0 20.9 29.8 25.4 22.9 22.6 27.7 18.6 23.6 19.7 19.9

102 24.3 20.8 22.4 26.1 24.8 23.5 24.9 26.3 28.8 21.3 28.8 .d .d

107 26.2 24.7 25.7 22.1 24.2 28.1 27.2 28.6 25.3 22.0 25.5 21.6 21.7

120 25.2 24.5 26.9 25.2 23.9 23.2 25.6 29.2 27.6 22.5 25.0 22.1 22.2

125 22.1 25.3 27.2 28.7 24.4 25.3 25.2 31.7 28.4 23.3 32.3 21.8 22.2

10 136 21.2 19.5 20.5 20.8 .h .h 22.3 21.6 19.0 21.0 .d

153 21.5 22.9 23.0 24.5 24.0 24.1 23.5 24.3 26.9 25.9 19.3

154 26.4 23.7 24.7 24.4 26.2 23.7 24.7 24.5 26.6 26.6 19.9

171 23.3 24.9 24.0 24.1 24.8 26.1 23.3 25.1 27.7 26.6 19.8

172 24.5 21.5 23.1 22.7 25.2 24.3 21.3 21.0 28.5 23.0 19.9

182 26.8 28.4 28.2 31.3 29.1 28.1 33.3 34.5 31.1 31.5 24.0

199 16.0 16.3 21.4 25.0 25.5 22.8 28.1 25.7 27.0 28.0 19.6

200 27.0 25.4 23.6 29.5 25.9 25.5 30.7 29.3 28.9 26.2 21.5

217 .k

218 22.6 23.9 23.2 22.1 24.2 21.4 21.8 24.1 23.0 22.5 .d

235 23.9 25.3 23.4 28.3 22.0 25.3 26.5 26.2 28.0 26.5 27.0 21.7 21.9

236 22.2 24.1 24.7 23.0 22.4 23.3 24.2 24.4 25.1 24.5 26.7 20.2 20.4

253 24.3 21.8 23.9 23.8 25.7 24.6 25.1 26.8 26.9 25.0 22.9 19.6 19.7

254 21.5 22.6 22.6 23.2 24.9 23.3 23.1 23.8 25.7 23.6 24.6 19.7 19.9

270 25.0 23.0 24.6 27.9 23.8 26.8 25.2 30.0 28.0 28.2 28.4 21.4 21.6
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Postnatal Days

Groupa Animal ID 42-43 43-44 44-45 45-46 46-47 47-48 48-49 49-50 50-51 51-52 52-53b 23-52 23-53b

11 137 22.2 18.5 16.0 17.1 17.1 17.6 14.7 17.5 15.9 14.8 16.2

152 21.0 22.4 22.8 22.5 22.7 20.8 23.2 20.4 19.3 20.0 19.0

155 26.7 21.8 21.5 23.1 19.5 20.4 16.9 19.5 21.0 18.0 19.1

170 22.6 21.8 22.6 23.0 22.2 20.5 19.8 19.7 20.5 20.3 .d

173 29.3 27.0 26.6 27.9 25.0 24.9 30.2 24.7 26.7 27.2 22.7

183 23.5 21.5 23.8 21.1 23.4 20.5 22.9 23.4 23.7 18.5 18.5

198 26.3 24.1 23.5 23.5 21.6 24.4 22.5 23.0 25.0 20.5 20.5

201 23.8 23.0 21.5 24.1 23.7 21.7 22.7 22.2 23.8 20.2 19.5

216 25.3 24.0 23.9 23.4 25.7 24.5 24.6 25.9 25.4 21.5 20.5

219 19.2 17.3 18.9 18.9 18.8 16.7 16.1 15.0 17.9 13.6 17.5

234 21.2 25.7 18.9 22.9 22.0 25.7 18.7 23.0 23.7 20.1 20.3 18.8 18.9

237 24.2 25.3 21.7 23.3 23.2 20.8 22.9 21.1 21.3 19.0 17.6 20.0 19.9

252 24.9 23.9 23.1 21.5 22.9 20.4 20.8 19.5 19.6 18.2 18.2 20.1 20.0

255 22.4 23.1 21.2 23.4 18.7 18.6 19.7 20.6 20.3 17.4 15.9 18.6 18.5

269 27.6 21.5 23.7 25.0 23.9 23.0 25.8 23.6 25.1 19.7 20.2 20.8 20.7

12 138 11.9 10.1 10.0 10.5 10.9 12.3 7.8 10.6 10.0 10.4 .d

151 9.4 9.9 8.8 10.1 9.0 9.5 7.7 9.8 9.3 8.7 10.4

156 12.7 9.9 10.8 11.3 10.4 10.7 9.6 10.8 10.1 9.4 11.8

169 13.6 12.7 11.3 11.6 12.3 11.3 10.8 10.7 10.0 10.3 13.1

174 11.8 11.5 10.3 10.4 11.2 11.5 10.2 10.0 9.1 9.3 12.7

184 10.6 9.9 9.0 10.5 10.6 8.4 11.6 8.6 10.2 8.0 11.3

197 11.6 12.6 11.4 13.0 12.6 12.8 11.7 11.0 12.7 9.9 12.4

202 10.6 9.8 10.8 10.7 10.5 9.2 10.6 10.4 9.7 9.8 11.7

215 14.5 12.6 15.2 12.1 13.3 14.8 13.1 12.6 12.7 10.4 14.5

220 12.4 11.7 11.4 10.6 11.1 11.2 11.6 11.8 11.0 8.9 13.3

233 12.0 10.6 .h .i 12.4 10.9 12.6 10.5 11.0 9.9 9.5 .d .d

238 12.7 12.2 11.9 11.1 11.1 11.9 12.1 12.4 10.7 10.1 8.7 13.8 13.6

251 14.1 12.1 12.8 12.8 12.3 10.4 13.4 12.1 13.8 10.0 10.3 13.3 13.2

256 13.9 10.3 14.3 11.2 11.6 10.7 11.5 11.8 11.5 9.0 10.3 13.5 13.4

268 12.1 11.2 11.4 11.0 10.0 9.4 10.5 .l
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Postnatal Days

Groupa Animal ID 42-43 43-44 44-45 45-46 46-47 47-48 48-49 49-50 50-51 51-52 52-53b 23-52 23-53b

13 141 26.3 16.3 24.0 17.7 30.8 25.9 24.1 20.1 27.9 23.5 .d

148 28.4 26.4 25.2 25.8 25.6 26.5 26.0 28.6 27.9 29.5 21.7

159 22.9 22.4 19.9 22.0 21.7 21.9 21.9 20.8 25.4 23.8 17.9

166 26.8 26.8 24.3 26.1 25.9 28.4 25.7 30.0 24.6 .h .d

177 29.6 27.1 27.5 25.3 28.3 27.2 28.1 25.9 28.3 28.2 22.4

187 23.4 25.1 23.5 27.2 24.5 26.3 26.5 26.6 29.8 26.6 20.8

194 23.1 23.1 23.0 22.0 17.7 27.2 23.5 22.5 22.8 22.7 18.6

205 26.0 23.3 24.7 25.4 25.4 27.0 24.5 28.0 29.5 27.2 21.2

212 25.1 23.8 25.6 22.0 27.4 23.5 25.6 26.0 26.9 24.8 20.9

223 25.0 22.1 24.5 25.8 27.9 27.7 25.6 28.3 26.9 28.6 21.8

230 22.5 24.8 24.0 21.3 29.1 21.0 25.8 26.8 25.2 24.6 28.0 19.7 20.0

241 27.5 26.7 24.1 25.2 27.5 24.0 28.1 28.8 28.3 26.6 26.9 22.9 23.0

248 27.0 24.6 24.5 25.4 29.1 23.5 27.6 27.3 29.6 29.7 28.0 21.0 21.3

259 24.4 23.5 26.1 23.2 25.6 24.0 24.3 26.5 27.4 25.1 25.3 21.3 21.4

265 21.0 29.1 22.9 29.3 28.4 25.2 28.3 30.0 31.0 26.3 27.6 23.0 23.1

14 142 21.8 20.6 20.9 20.7 19.9 21.9 19.3 20.7 23.0 21.3 17.3

147 30.0 19.6 25.0 26.4 21.8 21.1 21.7 21.8 27.2 20.1 19.1

160 18.2 25.5 23.1 22.6 22.3 26.1 24.5 24.5 26.9 22.1 19.1

165 21.6 24.5 22.8 20.4 23.8 23.2 22.0 25.2 23.8 22.6 18.2

178 26.1 27.2 23.4 26.8 26.1 23.3 28.7 28.8 26.1 29.1 21.2

188 23.0 24.1 23.0 23.8 25.3 24.0 22.6 26.9 25.6 24.3 .d

193 22.3 22.9 22.1 21.1 25.4 19.7 21.3 26.5 23.8 23.4 .d

206 22.3 24.5 21.6 19.8 26.9 22.7 25.6 27.7 25.2 25.0 .d

211 15.6 20.0 18.8 20.3 26.1 19.3 21.1 25.5 25.0 20.7 18.0

224 24.9 24.6 20.2 24.0 25.0 21.9 22.6 26.3 25.3 20.0 19.9

229 28.4 28.4 23.3 27.6 29.0 24.7 27.9 28.5 31.6 30.0 24.9 .d .d

242 .m

247 28.8 26.0 25.4 28.5 27.3 29.7 30.0 28.9 29.1 28.3 28.7 .d .d

260 27.0 27.3 27.2 27.8 28.3 25.4 30.7 28.7 32.2 27.7 30.6 22.7 23.0

264 24.4 26.0 22.9 27.2 30.1 22.3 27.4 28.5 31.8 22.2 29.6 22.1 22.4
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Postnatal Days

Groupa Animal ID 42-43 43-44 44-45 45-46 46-47 47-48 48-49 49-50 50-51 51-52 52-53b 23-52 23-53b

15 139 21.9 24.0 19.6 27.0 20.5 24.7 22.0 22.9 23.8 27.8 18.3

150 24.2 23.7 21.1 23.4 23.2 24.5 26.8 24.5 24.4 24.7 18.6

157 24.7 23.5 23.9 24.2 25.3 22.9 27.4 25.5 26.3 25.2 19.1

168 21.8 24.5 13.8 .h 23.8 24.0 23.8 25.1 25.0 25.9 .d

175 22.9 23.1 22.8 23.2 24.2 24.5 21.7 26.0 25.4 25.9 19.0

185 23.6 24.4 23.8 22.8 22.1 21.8 26.3 24.5 23.8 21.2 19.1

196 25.4 21.1 25.5 24.3 24.1 25.1 25.3 25.5 27.7 22.9 19.2

203 25.0 22.8 25.6 22.1 26.1 24.3 26.2 27.3 26.5 24.3 20.0

214 24.0 22.3 20.9 22.3 26.4 21.3 23.1 26.6 24.5 21.2 18.1

221 22.5 24.7 25.0 25.4 22.1 27.6 23.5 22.7 24.6 26.0 19.0

232 22.8 22.8 22.9 24.6 22.2 23.5 22.8 24.3 25.6 24.0 23.1 18.6 18.7

239 20.2 22.0 24.9 24.5 27.1 27.7 27.1 25.6 26.8 26.6 28.7 20.0 20.3

250 20.8 22.0 24.4 24.1 21.4 23.3 25.0 19.8 23.2 21.7 24.5 18.3 18.5

257 26.8 26.3 29.4 28.4 25.0 29.8 26.6 28.3 29.0 30.7 26.3 22.5 22.6

267 24.5 25.6 24.4 25.0 23.9 26.5 25.3 27.7 27.4 28.5 26.7 20.4 20.6

16 140 20.7 22.4 22.4 23.4 23.7 23.0 22.5 18.9 22.2 21.1 17.9

149 19.4 13.9 18.5 19.1 18.3 19.0 19.4 18.2 20.4 18.4 .d

158 19.9 20.0 19.6 20.7 21.0 20.5 20.5 18.8 21.7 23.5 17.1

167 16.7 18.4 17.6 17.6 22.4 18.4 18.8 19.5 17.1 19.1 14.2

176 24.5 25.5 24.1 24.9 27.5 24.8 24.5 22.8 26.8 25.9 19.8

186 26.3 22.8 23.2 22.4 25.4 26.1 25.2 26.7 27.3 25.3 19.6

195 21.6 20.6 19.0 18.8 23.6 19.7 19.5 21.8 22.7 16.0 17.5

204 16.4 19.2 19.5 18.5 22.8 22.8 19.3 18.2 20.8 20.3 16.2

213 25.5 21.2 .i .h 24.9 24.8 24.2 30.3 25.2 28.8 .d

222 21.1 21.6 21.4 20.6 21.7 21.5 17.1 22.1 22.3 17.7 17.5

231 19.7 18.0 22.5 19.5 18.7 19.6 20.7 20.7 19.2 17.5 20.3 15.4 15.6

240 23.0 17.5 23.1 23.3 24.7 22.7 22.8 21.9 27.0 25.9 26.1 19.2 19.4

249 21.3 18.3 22.6 22.8 21.2 20.8 23.4 23.8 23.0 21.8 24.4 17.1 17.4

258 21.3 22.6 22.6 21.0 21.7 23.8 23.7 22.6 25.2 22.1 20.5 19.8 19.8

266 20.1 22.1 21.3 22.4 24.3 23.3 24.3 21.8 22.8 20.8 24.6 18.9 19.1

(continued)



Table A-7.  Individual F1 Male Post Wean Feed Consumption (g/day) for Postnatal Days 42 Through 53    (page 9 of 10)

Postnatal Days

Groupa Animal ID 42-43 43-44 44-45 45-46 46-47 47-48 48-49 49-50 50-51 51-52 52-53b 23-52 23-53b

17 143 25.4 23.2 25.1 20.7 23.6 19.9 21.0 .h .i 26.6 .d

146 24.1 25.1 29.1 26.8 23.5 28.2 23.4 26.3 28.9 25.1 20.2

161 37.5 .h 23.6 24.7 26.4 28.9 24.5 21.9 31.7 25.9 .d

164 29.1 27.8 30.2 27.4 26.7 28.3 25.5 26.4 31.3 27.4 22.2

179 18.7 22.4 24.3 24.5 25.2 24.3 25.9 23.7 24.5 26.5 21.3

189 27.6 24.2 24.8 27.2 25.3 25.0 24.3 26.6 28.1 22.5 20.4

192 25.9 26.3 26.5 27.6 26.9 22.8 26.8 31.5 28.1 22.1 22.5

207 22.5 21.5 26.2 22.5 22.4 21.3 24.9 24.7 25.8 25.8 20.0

210 22.5 22.6 21.4 24.5 22.2 21.6 21.5 24.6 24.2 21.8 18.5

225 22.9 28.5 23.2 31.1 27.9 26.3 27.3 28.5 32.0 23.7 .d

228 24.5 23.4 24.9 24.0 26.3 22.2 24.8 26.3 25.3 25.9 24.3 20.5 20.6

243 27.0 32.8 25.1 32.8 37.2 31.7 33.8 35.2 34.4 37.6 36.5 25.4 25.8

246 21.8 21.2 23.0 24.0 22.5 21.3 22.3 22.3 22.1 22.1 21.9 18.9 19.0

261 21.1 26.8 25.5 25.6 26.0 25.4 24.0 28.6 25.5 27.4 27.0 20.7 20.9

263 24.9 24.3 24.1 20.7 25.0 24.5 22.2 24.3 25.4 25.0 24.8 20.3 20.4

18 144 23.1 21.7 23.2 21.0 23.8 21.0 21.9 23.5 23.5 23.5 18.4

145 25.1 26.1 25.2 28.1 24.7 24.4 20.9 24.8 24.7 21.6 20.1

162 24.6 23.7 25.4 24.0 26.8 25.9 23.2 23.8 27.8 22.5 19.3

163 25.2 25.0 26.7 24.9 27.2 27.1 24.6 25.7 28.0 25.0 20.7

180 23.7 22.1 23.2 24.0 25.1 23.3 24.0 24.9 23.2 23.6 19.3

181 22.2 21.4 23.0 22.6 22.8 22.5 19.8 21.9 22.7 21.6 18.1

190 20.6 20.5 17.1 22.5 27.6 19.1 23.2 23.3 24.5 22.5 19.3

191 22.0 22.9 19.6 24.8 26.2 27.9 24.9 26.1 24.4 23.6 19.4

208 21.8 22.9 21.7 25.0 27.0 22.8 25.9 26.7 35.1 15.0 20.2

209 27.6 24.9 26.3 28.6 27.0 25.9 27.3 28.9 29.2 24.3 22.4

226 29.3 29.4 29.9 30.0 28.7 30.8 33.3 33.1 31.6 29.0 24.2

227 27.0 26.1 24.7 27.9 24.7 25.0 27.9 24.9 27.3 25.0 21.3

244 29.6 25.3 27.2 26.8 31.4 25.9 30.8 31.1 29.2 28.6 31.1 22.8 23.1

245 22.4 27.2 23.3 26.0 28.3 25.3 24.9 29.1 30.4 25.0 25.8 21.4 21.5

262 22.4 23.2 24.2 22.8 24.1 25.4 25.2 26.0 25.5 24.4 24.6 .d .d

(continued)



Table A-7.  Individual F1 Male Post Wean Feed Consumption (g/day) for Postnatal Days 42 Through 53    (page 10 of 10)

aDose groups are as follows: 1 is 0 mg/kg/day; 2 is 75 mg/kg/day Atrazine; 3 is 150 mg/kg/day Atrazine; 4 is 50 mg/kg/day of p,p’-
Dichlorodiphenyldichloroethane; 5 is 100 mg/kg/day of p,p’-Dichlorodiphenyldichloroethane; 6 is 30 mg/kg/day of Vinclozolin; 7 is 100 mg/kg/day of Vinclozolin;
8 is 25 mg/kg/day of Methoxychlor; 9 is 50 mg/kg/day of Methoxychlor; 10 is 0 mg/kg/day; 11 is 2 mg/kg/day of Propylthiouracil; 12 is 25 mg/kg/day of
Propylthiouracil; 13 is 50 mg/kg/day of Ketoconazole; 14 is 100 mg/kg/day of Ketoconazole; 15 is 50 mg/kg/day of Linuron; 16 is 100 mg/kg/day of Linuron; 17
is 50 mg/kg/day of Phenobarbital and 18 is 100 mg/kg/day of Phenobarbital.  Groups 1 through 9 were in component 1 and groups 10 through 18 were in
component 2.

bIncludes only those animals scheduled for necropsy on postnatal day 53.
cFeed weight inadvertently not recorded.
dInterim feed consumption value(s) are missing and therefore this overall value could not be calculated.
eMale was removed from the study because his correct postnatal day 0 could not be confirmed.
fMale was removed from the study because it was not dosed on the correct postnatal days.
gMale was found dead on postnatal day 37 after dosing (misdirected dose).
hFeed consumption value was excluded because it was a statistical outlier.
iFeed consumption value was excluded because it was unrealistic (i.e. negative).
jMale was euthanized on postnatal day 29 after dosing due to a leg injury.
kMale was found dead on postnatal day 31 prior to dosing (misdirected dose).
lMale was found dead on postnatal day 50 prior to dosing.
mMale was found dead on postnatal day 37 prior to dosing (misdirected dose).



Table A-8.  Individual F1 Male Clinical Observations During the Post Wean Period    (page 1 of 38)

Postnatal
Groupa Animal ID Day Clinical Observation

1    50   47  Salivation: prior to dosing         
    68   47  Salivation: prior to dosing         

2    29   45  Rooting: post dosing                
    36   29  Salivation: prior to dosing         
    30  Salivation: prior to dosing         
    31  Salivation: prior to dosing         
    32  Salivation: prior to dosing         
    33  Salivation: prior to dosing         
    34  Salivation: prior to dosing         
    35  Salivation: prior to dosing         
    36  Salivation: prior to dosing         
    37  Salivation: prior to dosing         
    Efflux of the dosing solution       
    38  Salivation: prior to dosing         
    39  Salivation: prior to dosing         
    40  Salivation: prior to dosing         
    Rooting: post dosing                
    41  Salivation: prior to dosing         
    Rooting: post dosing                
    43  Salivation: prior to dosing         
    Rooting: post dosing                
    44  Salivation: prior to dosing         
    45  Salivation: prior to dosing         
    Rooting: post dosing                
    46  Salivation: prior to dosing         
    Rooting: post dosing                
    47  Salivation: prior to dosing         
    48  Salivation: prior to dosing         
    Rooting: post dosing                
    49  Salivation: prior to dosing         
    Rooting: post dosing                
    50  Salivation: prior to dosing         
    51  Rooting: post dosing                
    47   33  Salivation: prior to dosing         
    34  Salivation: prior to dosing         
    35  Salivation: prior to dosing         
    36  Salivation: prior to dosing         
    38  Salivation: prior to dosing         
    42  Salivation: prior to dosing         
    50  Efflux of the dosing solution, small amount            
    54   33  Salivation: prior to dosing         
    37  Salivation: prior to dosing         
    Found dead after dosing             

(continued)
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Postnatal
Groupa Animal ID Day Clinical Observation

2    65   37  Salivation: prior to dosing         
    38  Salivation: prior to dosing         
    39  Salivation: prior to dosing         
    41  Salivation: prior to dosing         
    44  Salivation: prior to dosing         
    46  Salivation: prior to dosing         
    50  Salivation: prior to dosing         
    72   37  Salivation: prior to dosing         
    39  Efflux of the dosing solution, slight                  
    41  Salivation: prior to dosing         
    42  Salivation: prior to dosing         
    43  Salivation: prior to dosing         
    Rooting: post dosing                
    44  Salivation: prior to dosing         
    46  Salivation: prior to dosing         
    Rooting: post dosing                
    47  Salivation: prior to dosing         
    Efflux of the dosing solution       
    Rooting: post dosing                
    48  Rooting: post dosing                
    49  Rooting: post dosing                
    50  Rooting: post dosing                
    90   25  Efflux of the dosing solution       
    39  Rooting: post dosing                
   108   38  Salivation: prior to dosing         
    39  Salivation: prior to dosing         
    40  Salivation: prior to dosing         
    41  Salivation: prior to dosing         
    42  Salivation: prior to dosing         
    43  Salivation: prior to dosing         
    44  Salivation: prior to dosing         
    45  Salivation: prior to dosing         
    46  Salivation: prior to dosing         
    47  Salivation: prior to dosing         
    49  Salivation: prior to dosing         
    50  Salivation: prior to dosing         
    51  Salivation: prior to dosing         
   126   38  Salivation: prior to dosing         
    39  Salivation: prior to dosing         
    Rooting: post dosing                

(continued)



Table A-8.  Individual F1 Male Clinical Observations During the Post Wean Period    (page 3 of 38)

Postnatal
Groupa Animal ID Day Clinical Observation

2   133   33  Salivation: prior to dosing         
    34  Salivation: prior to dosing         
    35  Salivation: prior to dosing         
    37  Salivation: prior to dosing         
    38  Salivation: prior to dosing         
    39  Salivation: prior to dosing         
    Rooting: post dosing                
    40  Salivation: prior to dosing         
    Rooting: post dosing                
    43  Salivation: prior to dosing         
    Rooting: post dosing                
    44  Salivation: prior to dosing         
    Rooting: post dosing                
    52  Rooting: post dosing                

3     5   34  Rooting: post dosing                
    35  Rooting: post dosing                
    36  Rooting: post dosing                
    38  Rooting: post dosing                
    39  Rooting: post dosing                
    45  Salivation: prior to dosing         
    46  Rooting: post dosing                
    13   24  Efflux of the dosing solution       
    31  Salivation: prior to dosing         
    33  Salivation: prior to dosing         
    Rooting: post dosing                
    36  Rooting: post dosing                
    37  Salivation: prior to dosing         
    38  Salivation: prior to dosing         
    39  Salivation: prior to dosing         
    Efflux of the dosing solution       
    Rooting: post dosing                
    40  Salivation: prior to dosing         
    41  Salivation: prior to dosing         
    Rooting: post dosing                
    42  Salivation: prior to dosing         
    44  Salivation: prior to dosing         
    45  Salivation: prior to dosing         
    Rooting: post dosing                
    46  Salivation: prior to dosing         
    Rooting: post dosing                
    47  Salivation: prior to dosing         
    Rooting: post dosing                

(continued)



Table A-8.  Individual F1 Male Clinical Observations During the Post Wean Period    (page 4 of 38)

Postnatal
Groupa Animal ID Day Clinical Observation

3    13   48  Salivation: prior to dosing         
    Rooting: post dosing                
    49  Salivation: prior to dosing         
    Rooting: post dosing                
    50  Salivation: prior to dosing         
    Rooting: post dosing                
    19   29  Salivation: prior to dosing         
    Rooting: post dosing                
    30  Salivation: prior to dosing         
    32  Salivation: prior to dosing         
    33  Salivation: prior to dosing         
    Rooting: post dosing                
    34  Rooting: prior to dosing            
    Salivation: prior to dosing         
    Rooting: post dosing                
    35  Rooting: prior to dosing            
    Salivation: prior to dosing         
    Rooting: post dosing                
    37  Salivation: prior to dosing         
    Rooting: post dosing                
    38  Salivation: prior to dosing         
    Rooting: post dosing                
    39  Salivation: prior to dosing         
    40  Salivation: prior to dosing         
    Rooting: post dosing                
    41  Salivation: prior to dosing         
    42  Salivation: prior to dosing         
    43  Salivation: prior to dosing         
    Rooting: post dosing                
    44  Salivation: prior to dosing         
    Rooting: post dosing                
    45  Salivation: prior to dosing         
    Rooting: post dosing                
    46  Salivation: prior to dosing         
    Rooting: post dosing                
    47  Salivation: prior to dosing         
    Rooting: post dosing                
    48  Salivation: prior to dosing         
    Rooting: post dosing                
    49  Salivation: prior to dosing         
    Rooting: post dosing                
    51  Salivation: prior to dosing         
    28   37  Salivation: prior to dosing         
    38  Salivation: prior to dosing         
    39  Salivation: prior to dosing         
    Rooting: post dosing                

(continued)



Table A-8.  Individual F1 Male Clinical Observations During the Post Wean Period    (page 5 of 38)

Postnatal
Groupa Animal ID Day Clinical Observation

3    28   41  Salivation: prior to dosing         
    42  Salivation: prior to dosing         
    Rooting: post dosing                
    44  Salivation: prior to dosing         
    Rooting: post dosing                
    45  Salivation: prior to dosing         
    49  Salivation: prior to dosing         
    50  Salivation: prior to dosing         
    51  Salivation: prior to dosing         
    37   30  Rooting: post dosing                
    32  Salivation: prior to dosing         
    33  Salivation: prior to dosing         
    34  Salivation: prior to dosing         
    35  Salivation: prior to dosing         
    36  Salivation: prior to dosing         
    37  Salivation: prior to dosing         
    38  Salivation: prior to dosing         
    Rooting: post dosing                
    39  Salivation: prior to dosing         
    Rooting: post dosing                
    41  Salivation: prior to dosing         
    42  Salivation: prior to dosing         
    43  Salivation: prior to dosing         
    44  Salivation: prior to dosing         
    Rooting: post dosing                
    45  Salivation: prior to dosing         
    46  Salivation: prior to dosing         
    48  Salivation: prior to dosing         
    Rooting: post dosing                
    49  Salivation: prior to dosing         
    Rooting: post dosing                
    50  Salivation: prior to dosing         
    Rooting: post dosing                
    51  Salivation: prior to dosing         
    46   33  Rooting: post dosing                
    34  Rooting: post dosing                
    35  Rooting: post dosing                
    37  Rooting: post dosing                
    38  Rooting: post dosing                
    42  Salivation: prior to dosing         
    43  Salivation: prior to dosing         
    44  Rooting: post dosing                
    Salivation: post dosing             
    45  Salivation: prior to dosing         
    46  Salivation: post dosing             

(continued)
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Postnatal
Groupa Animal ID Day Clinical Observation

3    46   47  Rooting: post dosing                
    Salivation: post dosing             
    48  Salivation: prior to dosing         
    Rust colored fur: chin              
    Rooting: post dosing                
    49  Salivation: prior to dosing         
    Rust colored fur: chin              
    Rooting: post dosing                
    50  Salivation: prior to dosing         
    Rust colored fur: chin              
    Rooting: post dosing                
    64   45  Salivation: prior to dosing         
    73   38  Rooting: post dosing                
    41  Rooting: post dosing                
    43  Salivation: prior to dosing         
    Rooting: post dosing                
    44  Salivation: prior to dosing         
    Rooting: post dosing                
    45  Salivation: prior to dosing         
    Rooting: prior to dosing            
    46  Rooting: post dosing                
    47  Rooting: post dosing                
    48  Rooting: post dosing                
    49  Rooting: post dosing                
    82   37  Salivation: prior to dosing         
    38  Salivation: prior to dosing         
    39  Salivation: prior to dosing         
    40  Salivation: prior to dosing         
    Rooting: post dosing                
    41  Salivation: prior to dosing         
    Rooting: post dosing                
    42  Salivation: prior to dosing         
    Rooting: post dosing                
    43  Salivation: prior to dosing         
    Rooting: post dosing                
    44  Salivation: prior to dosing         
    Rooting: post dosing                
    45  Salivation: prior to dosing         
    Rooting: post dosing                
    46  Salivation: prior to dosing         
    Rooting: post dosing                
    47  Salivation: prior to dosing         
    Rooting: post dosing                
    48  Salivation: prior to dosing         
    Rooting: post dosing                

(continued)



Table A-8.  Individual F1 Male Clinical Observations During the Post Wean Period    (page 7 of 38)

Postnatal
Groupa Animal ID Day Clinical Observation

3    82   49  Salivation: prior to dosing         
    Rooting: post dosing                
    52  Salivation: prior to dosing         
    Rooting: post dosing                
    91   32  Rooting: post dosing                
    33  Rooting: post dosing                
    34  Rooting: post dosing                
    35  Rooting: post dosing                
    37  Rooting: post dosing                
    38  Salivation: prior to dosing         
    Rooting: post dosing                
    40  Rooting: post dosing                
    42  Salivation: prior to dosing         
    44  Rooting: post dosing                
    45  Salivation: prior to dosing         
    Rooting: post dosing                
    48  Rooting: post dosing                
    52  Salivation: prior to dosing         
    Rooting: post dosing                
   100   32  Rooting: post dosing                
    35  Rooting: post dosing                
    43  Salivation: prior to dosing         
    Efflux of the dosing solution       
    44  Rooting: post dosing                
    50  Efflux of the dosing solution       
   109   32  Rooting: post dosing                
    35  Salivation: prior to dosing         
    36  Salivation: prior to dosing         
    37  Salivation: prior to dosing         
    38  Salivation: prior to dosing         
    39  Salivation: prior to dosing         
    41  Salivation: prior to dosing         
    42  Salivation: prior to dosing         
    Rooting: post dosing                
    43  Salivation: prior to dosing         
    Rooting: post dosing                
    44  Rooting: post dosing                
    45  Salivation: prior to dosing         
    49  Rooting: post dosing                
    50  Rooting: post dosing                
    51  Rooting: post dosing                
    52  Salivation: prior to dosing         
    Rooting: post dosing                

(continued)
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Postnatal
Groupa Animal ID Day Clinical Observation

4    20   26  Injury of the left rear leg, swelling of the left metatarsal
 area, possible fracture but not evident            

27 Injury of the left rear leg, swelling of the left metatarsal
 area, possible fracture but not evident            

28 Injury of the left rear leg, swelling of the left metatarsal
 area, possible fracture but not evident            

29 Injury of the left rear leg, increased swelling of the left
 metatarsal area, possible fracture but not evident  

    Euthanized after dosing due to a leg injury            
    81   43  Rust colored fur: back              
    44  Rust colored fur: back              
   110   29  Rooting: post dosing                
    Salivation: prior to dosing         
    31  Salivation: prior to dosing         
    32  Salivation: prior to dosing         
    Rooting: post dosing                
    34  Salivation: prior to dosing         
    35  Salivation: prior to dosing         
    Rooting: post dosing                
    37  Salivation: prior to dosing         
    38  Salivation: prior to dosing         
    39  Salivation: prior to dosing         
    40  Salivation: prior to dosing         
    41  Salivation: prior to dosing         
    42  Salivation: prior to dosing         
    43  Salivation: prior to dosing         
    45  Salivation: prior to dosing         
    47  Salivation: prior to dosing         
    49  Salivation: prior to dosing         
   117   34  Chromodacryorrhea: nose             

5     7   35  Rooting: post dosing                
    38  Rooting: post dosing                
    39  Rooting: post dosing                
    40  Rooting: post dosing                
    21   37  Rooting: post dosing                
    38  Rooting: post dosing                
    39  Rooting: post dosing                
    40  Rooting: post dosing                
    43  Rooting: post dosing                
    45  Salivation: prior to dosing         
    Rooting: post dosing                

(continued)
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Postnatal
Groupa Animal ID Day Clinical Observation

5    57   26  Efflux of the dosing solution       
    35  Rooting: post dosing                
    43  Efflux of the dosing solution, slight                  
    62   35  Rooting: post dosing                
    36  Rooting: post dosing                
    37  Rooting: post dosing                
    40  Salivation: prior to dosing         
    49  Rooting: post dosing                
    80   41  Rooting: post dosing                
    93   35  Rooting: post dosing                
   111   35  Rooting: post dosing                
    44  Chromodacryorrhea: eye, right       
    45  Chromodacryorrhea: eye, right       
    46  Chromodacryorrhea: eye, right       
    47  Chromodacryorrhea: eye, right       
    48  Chromodacryorrhea: eye, right, gone                    
   116   43  Rooting: post dosing                
    45  Rooting: post dosing                
   132   29  Rooting: post dosing                
    31  Salivation: prior to dosing         
    Rooting: post dosing                

6    25   39  Efflux of the dosing solution, slight                  
    40   41  Rooting: post dosing                
    44  Rooting: post dosing                
    43   43  Rooting: post dosing                
    61   35  Rooting: post dosing                
    46  Sore(s): neck                       
    47  Sore(s): neck                       
    48  Sore(s): neck                       
    49  Sore(s): neck                       
    50  Sore(s): neck, healed               
    76   37  Salivation: prior to dosing         
    38  Salivation: prior to dosing         
    97   36  Salivation: prior to dosing         
    43  Rooting: post dosing                
   112   50  Animal not dosed, no dosing solution available         
   130   50  Animal not dosed, no dosing solution available         

(continued)
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Postnatal
Groupa Animal ID Day Clinical Observation

7     9   29  Salivation: prior to dosing         
    30  Salivation: prior to dosing         
    32  Salivation: prior to dosing         
    33  Salivation: prior to dosing         
    34  Salivation: prior to dosing         
    37  Salivation: prior to dosing         
    Rooting: post dosing                
    38  Salivation: prior to dosing         
    Rooting: post dosing                
    39  Salivation: prior to dosing         
    Rooting: post dosing                
    40  Salivation: prior to dosing         
    Rooting: post dosing                
    41  Salivation: prior to dosing         
    Rooting: post dosing                
    44  Salivation: prior to dosing         
    45  Salivation: prior to dosing         
    42   34  Salivation: prior to dosing         
    35  Salivation: prior to dosing         
    36  Salivation: prior to dosing         
    38  Salivation: prior to dosing         
    39  Salivation: prior to dosing         
    40  Salivation: prior to dosing         
    43  Salivation: prior to dosing         
    44  Salivation: prior to dosing         
    60   37  Salivation: prior to dosing         
    38  Salivation: prior to dosing         
    40  Salivation: prior to dosing         
    45  Salivation: prior to dosing         
    51  Salivation: prior to dosing         
    77   25  Efflux of the dosing solution       
    78   29  Salivation: prior to dosing         
    Efflux of the dosing solution       
    38  Efflux of the dosing solution, slight                  
    40  Rooting: post dosing                
    95   44  Rooting: post dosing                
    96   30  Salivation: prior to dosing         
    39  Salivation: prior to dosing         
    41  Salivation: prior to dosing         
   113   25  Efflux of the dosing solution       
    Piloerection     
    26  Rooting: post dosing                
    45  Rooting: post dosing                
    46  Efflux of the dosing solution       
    Rooting: post dosing                
    49  Rooting: post dosing                

(continued)
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Postnatal
Groupa Animal ID Day Clinical Observation

8    31   34  Chromodacryorrhea: nose             
   121   23  Efflux of the dosing solution       
   134   23  Efflux of the dosing solution       

9     3   23  Efflux of the dosing solution       
    71   44  Rooting: post dosing                
    45  Rooting: post dosing                
    48  Rooting: post dosing                
    89   30  Rooting: post dosing                

 10   217   31  Found dead prior to dosing          

11   170   32  Rooting: post dosing                
   173   30  Rough coat       
   183   39  Rooting: post dosing                
   234   38  Efflux of the dosing solution       
   237   35  Salivation: prior to dosing         

12   138   32  Rooting: post dosing                
    34  Rooting: post dosing                
    37  Rooting: post dosing                
    38  Rooting: post dosing                
    39  Rooting: post dosing                
   151   41  Rooting: post dosing                
   169   33  Rooting: post dosing                
    34  Rooting: post dosing                
    36  Rooting: post dosing                
    39  Rooting: post dosing                
    41  Rooting: post dosing                
    43  Rooting: post dosing                
    45  Rooting: post dosing                
    46  Rooting: post dosing                
    49  Rooting: post dosing                
   174   34  Rooting: post dosing                
    41  Rooting: post dosing                
    48  Rooting: post dosing                
    49  Rooting: post dosing                

(continued)
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Postnatal
Groupa Animal ID Day Clinical Observation

12   184   31  Rooting: post dosing                
    32  Rooting: post dosing                
    33  Rooting: post dosing                
    45  Rooting: post dosing                
    48  Rooting: post dosing                
   197   30  Rooting: post dosing                
    31  Rooting: post dosing                
    32  Rooting: post dosing                
    33  Rooting: post dosing                
    38  Rooting: post dosing                
    39  Rooting: post dosing                
    40  Rooting: post dosing                
    44  Rooting: post dosing                
    45  Efflux of the dosing solution       
    Rooting: post dosing                
    47  Rooting: post dosing                
    48  Rooting: post dosing                
    50  Efflux of the dosing solution       
    Rooting: post dosing                
   202   30  Rooting: post dosing                
    32  Rooting: post dosing                
    33  Rooting: post dosing                
    37  Rooting: post dosing                
    38  Rooting: post dosing                
    41  Rooting: post dosing                
    42  Rooting: post dosing                
   215   30  Rooting: post dosing                
    31  Rooting: post dosing                
    32  Rooting: post dosing                
    33  Rooting: post dosing                
    35  Rooting: post dosing                
    36  Rooting: post dosing                
    37  Rooting: post dosing                
    38  Rooting: post dosing                
    39  Rooting: post dosing                
    40  Rooting: post dosing                
    44  Rooting: post dosing                
    47  Rooting: post dosing                
   220   30  Rooting: post dosing                
    31  Rooting: post dosing                
    32  Rooting: post dosing                
    33  Rooting: post dosing                
    37  Rooting: post dosing                
    38  Salivation: prior to dosing         
    Rooting: post dosing                
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12   220   44  Salivation: prior to dosing         
    Rooting: post dosing                
    45  Rooting: post dosing                
    47  Rooting: post dosing                
    48  Salivation: prior to dosing         
   233   33  Rooting: post dosing                
    34  Rooting: post dosing                
    41  Rooting: post dosing                
    47  Rooting: post dosing                
   238   33  Rooting: post dosing                
    48  Rooting: post dosing                
    51  Rooting: post dosing                
   251   30  Rooting: post dosing                
    32  Rooting: post dosing                
    33  Rooting: post dosing                
    37  Rooting: post dosing                
    38  Rooting: post dosing                
    47  Rooting: post dosing                
    48  Rooting: post dosing                
   256   33  Rooting: post dosing                
    37  Rooting: post dosing                
    38  Rooting: post dosing                
    39  Rooting: post dosing                
    48  Rooting: post dosing                
   268   33  Rooting: post dosing                
    47  Rooting: post dosing                
    48  Rooting: post dosing                
    49  Rooting: post dosing                
    50  Found dead prior to dosing          

13   141   31  Rooting: post dosing                
    34  Salivation: prior to dosing         
    Rooting: post dosing                
    38  Rooting: post dosing                
    39  Rooting: post dosing                
    40  Rooting: post dosing                
    46  Rooting: post dosing                
    48  Rooting: post dosing                
   148   31  Rooting: post dosing                
    35  Rooting: post dosing                
    37  Rooting: post dosing                
    38  Rooting: post dosing                
    39  Rooting: post dosing                
    40  Rooting: post dosing                
    46  Rooting: post dosing                
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13   159   27  Rooting: post dosing                
    28  Rooting: post dosing                
    35  Rooting: post dosing                
    36  Rooting: post dosing                
    38  Rooting: post dosing                
    39  Rooting: post dosing                
    40  Salivation: prior to dosing         
    41  Salivation: prior to dosing         
    Rooting: post dosing                
    42  Salivation: prior to dosing         
   166   27  Rooting: post dosing                
    28  Rooting: post dosing                
    36  Rooting: post dosing                
    37  Rooting: post dosing                
    38  Rooting: post dosing                
    39  Rooting: post dosing                
    40  Rooting: post dosing                
    45  Rooting: post dosing                
    46  Rooting: post dosing                
   177   36  Rooting: post dosing                
    37  Rooting: post dosing                
    38  Rooting: post dosing                
    39  Rooting: post dosing                
    45  Rooting: post dosing                
    46  Rooting: post dosing                
   187   34  Salivation: prior to dosing         
    35  Rooting: post dosing                
    37  Rooting: post dosing                
    38  Rooting: post dosing                
    39  Rooting: post dosing                
   194   37  Rooting: post dosing                
    38  Rooting: post dosing                
    39  Rooting: post dosing                
    45  Rooting: post dosing                
   205   24  Efflux of the dosing solution       
   212   27  Rooting: post dosing                
   223   32  Rooting: post dosing                
    33  Rooting: post dosing                
    37  Rooting: post dosing                
    38  Rooting: post dosing                
    44  Rooting: post dosing                
    45  Rooting: post dosing                
    46  Rooting: post dosing                
   230   37  Rooting: post dosing                
    38  Rooting: post dosing                
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13   241   30  Rooting: post dosing                
    34  Rough coat       
    37  Rooting: post dosing                
    38  Rooting: post dosing                
    39  Rooting: post dosing                
   248   39  Rooting: post dosing                
    40  Rooting: post dosing                
    41  Salivation: prior to dosing         
    44  Salivation: prior to dosing         
    50  Rooting: post dosing                
   259   37  Rooting: post dosing                
   265   27  Rooting: post dosing                
    31  Rooting: prior to dosing            
    47  Rooting: post dosing                

14   142   27  Rooting: post dosing                
    28  Rooting: post dosing                
    31  Rooting: post dosing                
    32  Rooting: post dosing                
    34  Salivation: prior to dosing         
    Rooting: post dosing                
    35  Rooting: post dosing                
    36  Rooting: post dosing                
    38  Rooting: post dosing                
    39  Rooting: post dosing                
    40  Rooting: post dosing                
    42  Rooting: post dosing                
    46  Rooting: post dosing                
    48  Rooting: post dosing                
    49  Rooting: post dosing                
    50  Rooting: post dosing                
   147   26  Rooting: post dosing                
    27  Rooting: post dosing                
    28  Rooting: post dosing                
    30  Rough coat       
    31  Rooting: post dosing                
    32  Rooting: post dosing                
    35  Rooting: post dosing                
    38  Rooting: post dosing                
    39  Rooting: post dosing                
    40  Salivation: prior to dosing         
    47  Rooting: post dosing                
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14   160   26  Rooting: post dosing                
    27  Salivation: prior to dosing         
    Rooting: post dosing                
    28  Salivation: prior to dosing         
    29  Rough coat       
    30  Rough coat       
    32  Salivation: prior to dosing         
    Rough coat       
    33  Salivation: prior to dosing         
    Rooting: post dosing                
    Rough coat       
    34  Salivation: prior to dosing         
    Rough coat       
    Rooting: post dosing                
    35  Salivation: prior to dosing         
    Rough coat       
    36  Salivation: prior to dosing         
    Rough coat       
    37  Salivation: prior to dosing         
    Rough coat       
    Rooting: post dosing                
    38  Salivation: prior to dosing         
    Rough coat       
    Rooting: post dosing                
    39  Salivation: prior to dosing         
    Rough coat       
    Rooting: post dosing                
    40  Salivation: prior to dosing         
    Rough coat       
    41  Salivation: prior to dosing         
    Rooting: post dosing                
    42  Salivation: prior to dosing         
    Rooting: post dosing                
    43  Salivation: prior to dosing         
    44  Salivation: prior to dosing         
    45  Salivation: prior to dosing         
    Rooting: post dosing                
    46  Salivation: prior to dosing         
    Rooting: post dosing                
    47  Salivation: prior to dosing         
    Rooting: post dosing                
    48  Salivation: prior to dosing         
    Rooting: post dosing                
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14   160   49  Salivation: prior to dosing         
    50  Salivation: prior to dosing         
    Rooting: post dosing                
    51  Salivation: prior to dosing         
   165   26  Rooting: post dosing                
    27  Rooting: post dosing                
    28  Rooting: post dosing                
    32  Rooting: post dosing                
    33  Rooting: post dosing                
    34  Salivation: prior to dosing         
    Rooting: post dosing                
    35  Rooting: post dosing                
    36  Piloerection     
    Rooting: post dosing                
    37  Rooting: post dosing                
    38  Rooting: post dosing                
    39  Rooting: post dosing                
    40  Rooting: post dosing                
    41  Rooting: post dosing                
    42  Rooting: post dosing                
    43  Rooting: post dosing                
    45  Rooting: post dosing                
    48  Rooting: post dosing                
   178   26  Rooting: post dosing                
    27  Rooting: post dosing                
    28  Rooting: post dosing                
    33  Rooting: post dosing                
    38  Rooting: post dosing                
    41  Rooting: post dosing                
    42  Rooting: post dosing                
    43  Rooting: post dosing                
    48  Rooting: post dosing                
   188   34  Salivation: prior to dosing         
    36  Rooting: post dosing                
    37  Rooting: post dosing                
    38  Rooting: post dosing                
    44  Rooting: post dosing                
   193   26  Rooting: post dosing                
    27  Rooting: post dosing                
    32  Rooting: post dosing                
    33  Rooting: post dosing                
    36  Rooting: post dosing                
    37  Rooting: post dosing                
    38  Rooting: post dosing                
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14   193   39  Rooting: post dosing                
    41  Rooting: post dosing                
    46  Rooting: post dosing                
    48  Salivation: prior to dosing         
    Rooting: post dosing                
    49  Salivation: prior to dosing         
   206   31  Rooting: post dosing                
    32  Rooting: post dosing                
    33  Salivation: prior to dosing         
    Rooting: post dosing                
    34  Salivation: prior to dosing         
    Rooting: post dosing                
    35  Rooting: post dosing                
    36  Rooting: post dosing                
    37  Rooting: post dosing                
    38  Rooting: post dosing                
    40  Rooting: post dosing                
    41  Rooting: post dosing                
    44  Rooting: post dosing                
    45  Rooting: post dosing                
    46  Rooting: post dosing                
    48  Salivation: prior to dosing         
    Rooting: post dosing                
    50  Rooting: post dosing                
    51  Rooting: post dosing                
   211   26  Rooting: post dosing                
    27  Rooting: post dosing                
    31  Rooting: post dosing                
    32  Rooting: post dosing                
    33  Rooting: post dosing                
    34  Salivation: prior to dosing         
    Rooting: post dosing                
    35  Rooting: post dosing                
    36  Rooting: post dosing                
    37  Rooting: post dosing                
    38  Rooting: post dosing                
    40  Rooting: post dosing                
    41  Rooting: post dosing                
    45  Rooting: post dosing                
    47  Rooting: post dosing                
    50  Rooting: post dosing                
    51  Rooting: post dosing                
   224   31  Rooting: post dosing                
   229   26  Rooting: post dosing                
    27  Rooting: post dosing                
    33  Salivation: prior to dosing         
    Rooting: post dosing                
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14   229   36  Rooting: post dosing                
    37  Rooting: post dosing                
    38  Rooting: post dosing                
    40  Salivation: prior to dosing         
    Rooting: post dosing                
    41  Salivation: prior to dosing         
    Rooting: post dosing                
    44  Rooting: post dosing                
    45  Rooting: post dosing                
    47  Salivation: prior to dosing         
    48  Salivation: prior to dosing         
    50  Salivation: prior to dosing         
    51  Salivation: prior to dosing         
    52  Salivation: prior to dosing         
   242   25  Efflux of the dosing solution       
    26  Rooting: post dosing                
    27  Rooting: post dosing                
    34  Salivation: prior to dosing         
    Rooting: post dosing                
    36  Salivation: prior to dosing         
    37  Found dead prior to dosing          
   247   25  Salivation: prior to dosing         
    40  Rooting: post dosing                
    41  Rooting: post dosing                
    46  Rooting: post dosing                
    47  Rooting: post dosing                
   260   26  Rooting: post dosing                
    27  Rooting: post dosing                
    32  Salivation: prior to dosing         
    Rooting: post dosing                
    34  Salivation: prior to dosing         
    37  Rooting: post dosing                
    38  Salivation: prior to dosing         
    39  Salivation: prior to dosing         
    40  Salivation: prior to dosing         
    Rooting: post dosing                
    41  Salivation: prior to dosing         
    Rooting: post dosing                
    45  Rooting: post dosing                
    48  Salivation: prior to dosing         
    Rooting: post dosing                
    49  Salivation: prior to dosing         
   264   34  Salivation: prior to dosing         
    36  Salivation: prior to dosing         
    37  Salivation: prior to dosing         
    Rooting: post dosing                
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14   264   38  Salivation: prior to dosing         
    Rooting: post dosing                
    40  Salivation: prior to dosing         
    41  Salivation: prior to dosing         
    45  Rooting: post dosing                
    48  Salivation: prior to dosing         
    Rooting: post dosing                
    49  Salivation: prior to dosing         
    50  Salivation: prior to dosing         
    51  Salivation: prior to dosing         
    52  Salivation: prior to dosing         

15   139   31  Rooting: post dosing                
    32  Rooting: post dosing                
    33  Rooting: post dosing                
    34  Rooting: post dosing                
    38  Salivation: prior to dosing         
    Rooting: post dosing                
    40  Salivation: prior to dosing         
    Rooting: post dosing                
    41  Salivation: prior to dosing         
    Rooting: post dosing                
    42  Salivation: prior to dosing         
    Rooting: post dosing                
    43  Salivation: prior to dosing         
    Rooting: post dosing                
    44  Salivation: prior to dosing         
    45  Salivation: prior to dosing         
    46  Salivation: prior to dosing         
    Rooting: post dosing                
    47  Salivation: prior to dosing         
    48  Salivation: prior to dosing         
    Rooting: post dosing                
    49  Salivation: prior to dosing         
    Rooting: post dosing                
    50  Salivation: prior to dosing         
    Rooting: post dosing                
   150   33  Rooting: post dosing                
    34  Rooting: post dosing                
    38  Rooting: post dosing                
    39  Rooting: post dosing                
    40  Rooting: post dosing                
    41  Rooting: post dosing                
    42  Rooting: post dosing                
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15   150   43  Rooting: post dosing                
    44  Rooting: post dosing                
    45  Rooting: post dosing                
    47  Rooting: post dosing                
    48  Rooting: post dosing                
    49  Rooting: post dosing                
    50  Rooting: post dosing                
   157   31  Rooting: post dosing                
    32  Rooting: post dosing                
    34  Rooting: post dosing                
    35  Rooting: post dosing                
    37  Rooting: post dosing                
    38  Rooting: post dosing                
    39  Rooting: post dosing                
    41  Rooting: post dosing                
    42  Salivation: prior to dosing         
    43  Salivation: prior to dosing         
    Rooting: post dosing                
    44  Rooting: post dosing                
    45  Salivation: prior to dosing         
    Rooting: post dosing                
    46  Rooting: post dosing                
    47  Rooting: post dosing                
    48  Rooting: post dosing                
    49  Rooting: post dosing                
    50  Rooting: post dosing                
   168   31  Rooting: post dosing                
    32  Rooting: post dosing                
    33  Rooting: post dosing                
    34  Rooting: post dosing                
    35  Rooting: post dosing                
    36  Rooting: post dosing                
    37  Rooting: post dosing                
    38  Rooting: post dosing                
    39  Rooting: post dosing                
    40  Rooting: post dosing                
    41  Rooting: post dosing                
    42  Rooting: post dosing                
    43  Rooting: post dosing                
    45  Rooting: post dosing                
    47  Rooting: post dosing                
    48  Rooting: post dosing                
    49  Rooting: post dosing                
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15   175   31  Rooting: post dosing                
    33  Rooting: post dosing                
    34  Rooting: post dosing                
    41  Rooting: post dosing                
    43  Rooting: post dosing                
    45  Rooting: post dosing                
    49  Rooting: post dosing                
   185   30  Rooting: post dosing                
    33  Rooting: post dosing                
    39  Rooting: post dosing                
    40  Rooting: post dosing                
    44  Rooting: post dosing                
    47  Rooting: post dosing                
    48  Rooting: post dosing                
   196   33  Rooting: post dosing                
    37  Rooting: post dosing                
    38  Rooting: post dosing                
    41  Rooting: post dosing                
    42  Rooting: post dosing                
    44  Rooting: post dosing                
    47  Rooting: post dosing                
    48  Rooting: post dosing                
    51  Rooting: post dosing                
   203   33  Rooting: post dosing                
    35  Rooting: post dosing                
    36  Rooting: post dosing                
    37  Rooting: post dosing                
    38  Rooting: post dosing                
    39  Rooting: post dosing                
    44  Rooting: post dosing                
    51  Salivation: post dosing             
    Rooting: post dosing                
   214   32  Rooting: post dosing                
    33  Rooting: post dosing                
    34  Rooting: post dosing                
    37  Rooting: post dosing                
    39  Rooting: post dosing                
    44  Rooting: post dosing                
    45  Salivation: prior to dosing         
    46  Rooting: post dosing                
    47  Rooting: post dosing                
    48  Rooting: post dosing                
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15   221   31  Rooting: post dosing                
    32  Rooting: post dosing                
    33  Rooting: post dosing                
    39  Rooting: post dosing                
    40  Rooting: post dosing                
    41  Rooting: post dosing                
    44  Rooting: post dosing                
    45  Rooting: post dosing                
    47  Rooting: post dosing                
    48  Rooting: post dosing                
    51  Rooting: post dosing                
   232   30  Rooting: post dosing                
    31  Rooting: post dosing                
    33  Rooting: post dosing                
    37  Rooting: post dosing                
    38  Rooting: post dosing                
    39  Rooting: post dosing                
    40  Rooting: post dosing                
    51  Rooting: post dosing                
   239   30  Salivation: prior to dosing         
    32  Salivation: prior to dosing         
    33  Salivation: prior to dosing         
    Rooting: post dosing                
    37  Salivation: prior to dosing         
    Rooting: post dosing                
    38  Salivation: prior to dosing         
    Rooting: post dosing                
    39  Salivation: prior to dosing         
    Rooting: post dosing                
    40  Salivation: prior to dosing         
    Rooting: post dosing                
    43  Salivation: prior to dosing         
    44  Salivation: prior to dosing         
    Rooting: post dosing                
    45  Salivation: prior to dosing         
    47  Rooting: post dosing                
    48  Rooting: post dosing                
    51  Rooting: post dosing                
   250   33  Rooting: post dosing                
    37  Rooting: post dosing                
    39  Rooting: post dosing                
    40  Rooting: post dosing                
    51  Rooting: post dosing                
   257   30  Salivation: prior to dosing         
    Rooting: post dosing                
    31  Salivation: prior to dosing         
    Rooting: post dosing                
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15   257   32  Rooting: post dosing                
    33  Rooting: post dosing                
    34  Salivation: prior to dosing         
    37  Salivation: prior to dosing         
    Rooting: post dosing                
    38  Salivation: prior to dosing         
    Rooting: post dosing                
    39  Rooting: post dosing                
    40  Rooting: post dosing                
    43  Salivation: prior to dosing         
    44  Salivation: prior to dosing         
    Rooting: post dosing                
    45  Rooting: post dosing                
    46  Rooting: post dosing                
    47  Rooting: post dosing                
    48  Rooting: post dosing                
    51  Rooting: post dosing                
   267   30  Rooting: post dosing                
    32  Rooting: post dosing                
    33  Rooting: post dosing                
    40  Rooting: post dosing                
    41  Salivation: prior to dosing         
    42  Salivation: prior to dosing         
    43  Salivation: prior to dosing         
    44  Salivation: prior to dosing         
    45  Salivation: prior to dosing         
    Rooting: post dosing                
    46  Salivation: prior to dosing         
    47  Salivation: prior to dosing         
    Rooting: post dosing                
    48  Salivation: prior to dosing         
    51  Salivation: prior to dosing         

16   140   25  Efflux of the dosing solution       
    27  Rooting: post dosing                
    28  Rooting: post dosing                
    31  Rooting: post dosing                
    32  Rooting: post dosing                
    Salivation: prior to dosing         
    33  Salivation: prior to dosing         
    Rooting: post dosing                
    34  Salivation: prior to dosing         
    35  Rooting: post dosing                
    36  Rooting: post dosing                
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16   140   37  Rooting: post dosing                
    38  Rooting: post dosing                
    Salivation: prior to dosing         
    39  Salivation: prior to dosing         
    Rooting: post dosing                
    40  Salivation: prior to dosing         
    Rooting: post dosing                
    41  Rooting: post dosing                
    49  Rooting: post dosing                
   149   27  Rooting: post dosing                
    28  Rooting: post dosing                
    31  Rooting: post dosing                
    32  Rooting: post dosing                
    34  Rooting: post dosing                
    35  Rooting: post dosing                
    38  Rooting: post dosing                
    40  Salivation: prior to dosing         
    Rooting: post dosing                
    41  Rooting: post dosing                
    Difficult to dose                   
    42  Rooting: post dosing                
    45  Rooting: post dosing                
   158   27  Rooting: post dosing                
    28  Rooting: post dosing                
    31  Salivation: prior to dosing         
    Rooting: post dosing                
    32  Rooting: post dosing                
    33  Salivation: prior to dosing         
    Rooting: post dosing                
    37  Rooting: post dosing                
    38  Rooting: post dosing                
    39  Rooting: post dosing                
    40  Rooting: post dosing                
    41  Salivation: prior to dosing         
    Rooting: post dosing                
    42  Salivation: prior to dosing         
    Rooting: post dosing                
    43  Salivation: prior to dosing         
    45  Salivation: prior to dosing         
    Rooting: post dosing                
    46  Salivation: prior to dosing         
    47  Salivation: prior to dosing         
    Rooting: post dosing                
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16   158   48  Salivation: prior to dosing         
    Rooting: post dosing                
    49  Salivation: prior to dosing         
    Rooting: post dosing                
    50  Rooting: post dosing                
    51  Rooting: post dosing                
   167   27  Rooting: post dosing                
    28  Rooting: post dosing                
    33  Rooting: post dosing                
    34  Rooting: post dosing                
    35  Rooting: post dosing                
    36  Rooting: post dosing                
    38  Rooting: post dosing                
    39  Rooting: post dosing                
    40  Rooting: post dosing                
    41  Rooting: post dosing                
    42  Rooting: post dosing                
    43  Rooting: post dosing                
    45  Rooting: post dosing                
   176   26  Rooting: post dosing                
    27  Rooting: post dosing                
    28  Rooting: post dosing                
    29  Rooting: post dosing                
    30  Salivation: prior to dosing         
    31  Rooting: post dosing                
    33  Rooting: post dosing                
    34  Salivation: prior to dosing         
    Rooting: post dosing                
    35  Rooting: post dosing                
    36  Rooting: post dosing                
    38  Rooting: post dosing                
    39  Rooting: post dosing                
    40  Salivation: prior to dosing         
    Rooting: post dosing                
    41  Salivation: prior to dosing         
    Rooting: post dosing                
    42  Salivation: prior to dosing         
    Rooting: post dosing                
    44  Rooting: post dosing                
    45  Rooting: post dosing                
    46  Rooting: post dosing                
    50  Rooting: post dosing                
   186   25  Rooting: post dosing                
    26  Rooting: post dosing                
    27  Rooting: post dosing                
    30  Rooting: post dosing                
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16   186   31  Rooting: post dosing                
    32  Salivation: prior to dosing         
    Rooting: post dosing                
    33  Salivation: prior to dosing         
    34  Rooting: post dosing                
    35  Rooting: post dosing                
    37  Rooting: post dosing                
    38  Salivation: prior to dosing         
    Rooting: post dosing                
    39  Rooting: post dosing                
    40  Salivation: prior to dosing         
    42  Salivation: prior to dosing         
    44  Salivation: prior to dosing         
    Rooting: post dosing                
    45  Salivation: prior to dosing         
    46  Rooting: post dosing                
    47  Rooting: post dosing                
    48  Rooting: post dosing                
    50  Rooting: post dosing                
   195   25  Rooting: post dosing                
    26  Rooting: post dosing                
    27  Rooting: post dosing                
    30  Rooting: post dosing                
    31  Rooting: post dosing                
    32  Salivation: prior to dosing         
    Rooting: post dosing                
    33  Rooting: post dosing                
    34  Rooting: post dosing                
    35  Rooting: post dosing                
    36  Rooting: post dosing                
    37  Salivation: prior to dosing         
    Rooting: post dosing                
    38  Salivation: prior to dosing         
    Rooting: post dosing                
    39  Rooting: post dosing                
    41  Rooting: post dosing                
    44  Rooting: post dosing                
    45  Rooting: post dosing                
    46  Rooting: post dosing                
    47  Rooting: post dosing                
    48  Rooting: post dosing                
   204   26  Rooting: post dosing                
    27  Rooting: post dosing                
    30  Rooting: post dosing                
    31  Rooting: post dosing                
    32  Rooting: post dosing                
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16   204   33  Rooting: post dosing                
    34  Rooting: post dosing                
    35  Rooting: post dosing                
    36  Rooting: post dosing                
    37  Rooting: post dosing                
    38  Rooting: post dosing                
    39  Rooting: post dosing                
    40  Salivation: prior to dosing         
    Rooting: post dosing                
    41  Rooting: post dosing                
    44  Rooting: post dosing                
    46  Rooting: post dosing                
    47  Rooting: post dosing                
    48  Rooting: post dosing                
    50  Rooting: post dosing                
    51  Rooting: post dosing                
   213   25  Rooting: post dosing                
    26  Rooting: post dosing                
    27  Rooting: post dosing                
    30  Salivation: prior to dosing         
    Rooting: post dosing                
    31  Rooting: post dosing                
    32  Salivation: prior to dosing         
    Rooting: post dosing                
    33  Rooting: post dosing                
    34  Rooting: post dosing                
    36  Rooting: post dosing                
    37  Rooting: post dosing                
    38  Rooting: post dosing                
    39  Rooting: post dosing                
    40  Rooting: post dosing                
    41  Salivation: prior to dosing         
    Rooting: post dosing                
    44  Salivation: prior to dosing         
    Rooting: post dosing                
    48  Rooting: post dosing                
    50  Rooting: post dosing                
   222   25  Rooting: post dosing                
    26  Salivation: prior to dosing         
    Rooting: post dosing                
    27  Rooting: post dosing                
    29  Salivation: prior to dosing         
    30  Rooting: post dosing                
    31  Rooting: post dosing                
    32  Rooting: post dosing                
    33  Rooting: post dosing                

(continued)
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Postnatal
Groupa Animal ID Day Clinical Observation

16   222   34  Rooting: post dosing                
    35  Rooting: post dosing                
    36  Salivation: prior to dosing         
    Rooting: post dosing                
    37  Salivation: prior to dosing         
    Rooting: post dosing                
    38  Salivation: prior to dosing         
    Rooting: post dosing                
    39  Rooting: post dosing                
    40  Salivation: prior to dosing         
    Rooting: post dosing                
    41  Salivation: prior to dosing         
    Rooting: post dosing                
    44  Salivation: prior to dosing         
    Rooting: post dosing                
    45  Rooting: post dosing                
    47  Rooting: post dosing                
    48  Rooting: post dosing                
    50  Rooting: post dosing                
    51  Rooting: post dosing                
   231   26  Rooting: post dosing                
    27  Rooting: post dosing                
    30  Rooting: post dosing                
    31  Salivation: prior to dosing         
    Rooting: post dosing                
    32  Rooting: post dosing                
    33  Rooting: post dosing                
    34  Rooting: post dosing                
    35  Rooting: post dosing                
    36  Rooting: post dosing                
    37  Rooting: post dosing                
    38  Rooting: post dosing                
    39  Salivation: prior to dosing         
    Rooting: post dosing                
    40  Salivation: prior to dosing         
    Rooting: post dosing                
    41  Salivation: prior to dosing         
    44  Rooting: post dosing                
    45  Salivation: prior to dosing         
    46  Salivation: prior to dosing         
    47  Salivation: prior to dosing         
    48  Salivation: prior to dosing         
    Rooting: post dosing                
    51  Rooting: post dosing                
    52  Salivation: prior to dosing         

(continued)
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Postnatal
Groupa Animal ID Day Clinical Observation

16   240   25  Rooting: post dosing                
    26  Rooting: post dosing                
    27  Rooting: post dosing                
    29  Salivation: prior to dosing         
    30  Salivation: prior to dosing         
    Rooting: post dosing                
    31  Salivation: prior to dosing         
    Rooting: post dosing                
    32  Salivation: prior to dosing         
    Rooting: post dosing                
    33  Salivation: prior to dosing         
    Rooting: post dosing                
    34  Rooting: post dosing                
    35  Salivation: prior to dosing         
    36  Rooting: post dosing                
    37  Salivation: prior to dosing         
    Rooting: post dosing                
    38  Salivation: prior to dosing         
    Rooting: post dosing                
    39  Salivation: prior to dosing         
    Rooting: post dosing                
    40  Salivation: prior to dosing         
    Rooting: post dosing                
    41  Salivation: prior to dosing         
    Rooting: post dosing                
    42  Salivation: prior to dosing         
    Rooting: post dosing                
    43  Salivation: prior to dosing         
    44  Salivation: prior to dosing         
    Rooting: post dosing                
    45  Salivation: prior to dosing         
    Rooting: post dosing                
    46  Salivation: prior to dosing         
    47  Salivation: prior to dosing         
    50  Salivation: prior to dosing         
    51  Salivation: prior to dosing         
    Rooting: post dosing                
   249   26  Rooting: post dosing                
    27  Rooting: post dosing                
    29  Salivation: prior to dosing         
    30  Salivation: prior to dosing         
    Rooting: post dosing                
    31  Rooting: post dosing                
    32  Salivation: prior to dosing         
    Rooting: post dosing                

(continued)
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Postnatal
Groupa Animal ID Day Clinical Observation

16   249   33  Salivation: prior to dosing         
    Rooting: post dosing                
    36  Rooting: post dosing                
    37  Salivation: prior to dosing         
    Rooting: post dosing                
    38  Salivation: prior to dosing         
    Rooting: post dosing                
    39  Rooting: post dosing                
    40  Salivation: prior to dosing         
    42  Salivation: prior to dosing         
    44  Salivation: prior to dosing         
    Rooting: post dosing                
    46  Salivation: prior to dosing         
    47  Rooting: post dosing                
    48  Rooting: post dosing                
   258   26  Rooting: post dosing                
    27  Rooting: post dosing                
    30  Rooting: post dosing                
    31  Rooting: post dosing                
    32  Rooting: post dosing                
    34  Salivation: prior to dosing         
    Rooting: post dosing                
    35  Rooting: post dosing                
    36  Rooting: post dosing                
    37  Rooting: post dosing                
    38  Rooting: post dosing                
    39  Rooting: post dosing                
    40  Rooting: post dosing                
    41  Salivation: prior to dosing         
    44  Salivation: prior to dosing         
    Rooting: post dosing                
   266   26  Rooting: post dosing                
    27  Rooting: post dosing                
    30  Rooting: post dosing                
    31  Rooting: post dosing                
    32  Rooting: post dosing                
    33  Rooting: post dosing                
    34  Salivation: prior to dosing         
    Rooting: post dosing                
    36  Rooting: post dosing                
    37  Rooting: post dosing                
    38  Rooting: post dosing                
    39  Rooting: post dosing                
    44  Rooting: post dosing                
    47  Rooting: post dosing                
    48  Rooting: post dosing                
    50  Rooting: post dosing                

(continued)
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Postnatal
Groupa Animal ID Day Clinical Observation

17   143   25  Ataxia: post dosing                 
   161   24  Prone: post dosing                  
    50  Salivation: prior to dosing         
   164   27  Rooting: post dosing                
    28  Rooting: post dosing                
    35  Rough coat       
    Rooting: post dosing                
    36  Rough coat       
    38  Rough coat       
    Rooting: post dosing                
    39  Rough coat       
    Rooting: post dosing                
    40  Rooting: post dosing                
    41  Rooting: post dosing                
    42  Rooting: post dosing                
    49  Rooting: post dosing                
   179   24  Ataxia: post dosing                 
    37  Rooting: post dosing                
    38  Rooting: post dosing                
    48  Rooting: post dosing                
    49  Rooting: post dosing                
   189   24  Ataxia: post dosing                 
    40  Rooting: post dosing                
    41  Rooting: post dosing                
   192   33  Rough coat       
    40  Rooting: post dosing                
    41  Rooting: post dosing                
    47  Rooting: post dosing                
   207   23  Ataxia: post dosing                 
    24  Prone: post dosing                  
    33  Rough coat       
    Rooting: post dosing                
    34  Rough coat       
    Rooting: post dosing                
    37  Rooting: post dosing                
    38  Rooting: post dosing                
    39  Rooting: post dosing                
    41  Rooting: post dosing                
   210   31  Rooting: post dosing                
    34  Rooting: post dosing                
    36  Rooting: post dosing                
    39  Salivation: prior to dosing         
    40  Salivation: prior to dosing         
    Rooting: post dosing                
    48  Salivation: prior to dosing         
    Rooting: post dosing                

(continued)
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Postnatal
Groupa Animal ID Day Clinical Observation

17   225   23  Ataxia: post dosing                 
    26  Rooting: post dosing                
    27  Rooting: post dosing                
    30  Rooting: post dosing                
    34  Rooting: post dosing                
    35  Rooting: post dosing                
    37  Rooting: post dosing                
    38  Rooting: post dosing                
    39  Rooting: post dosing                
    41  Rooting: post dosing                
   228   23  Prone: post dosing                  
    24  Prone: post dosing                  
    26  Rooting: post dosing                
    27  Rooting: post dosing                
    31  Rooting: post dosing                
    33  Rooting: post dosing                
    34  Rooting: post dosing                
    37  Rooting: post dosing                
    38  Rooting: post dosing                
    39  Rooting: post dosing                
   243   24  Prone: post dosing                  
    26  Rooting: post dosing                
    27  Rooting: post dosing                
   246   23  Efflux of the dosing solution       
    24  Ataxia: post dosing                 
    26  Salivation: prior to dosing         
    Rooting: post dosing                
    27  Salivation: prior to dosing         
    Rooting: post dosing                
    28  Rooting: post dosing                
    30  Rooting: post dosing                
    31  Rooting: post dosing                
    32  Salivation: prior to dosing         
    Rooting: post dosing                
    33  Salivation: prior to dosing         
    Rooting: post dosing                
    34  Salivation: prior to dosing         
    Rough coat       
    35  Rooting: post dosing                
    36  Rooting: post dosing                
    37  Salivation: prior to dosing         
    Rooting: post dosing                
    38  Salivation: prior to dosing         
    Rooting: post dosing                
    39  Rooting: post dosing                

(continued)
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Postnatal
Groupa Animal ID Day Clinical Observation

17   246   40  Salivation: prior to dosing         
    Rooting: post dosing                
    41  Salivation: prior to dosing         
    Rooting: post dosing                
    42  Rooting: post dosing                
    43  Rooting: post dosing                
    45  Rooting: post dosing                
    47  Rooting: post dosing                
    51  Rooting: post dosing                
   261   31  Rooting: post dosing                
    40  Salivation: prior to dosing         
    Rooting: post dosing                
   263   30  Rooting: post dosing                
    48  Rooting: post dosing                

18   144   24  Prone: post dosing                  
    25  Prone: post dosing                  
    27  Rooting: post dosing                
    28  Rooting: post dosing                
    32  Rooting: post dosing                
    35  Rooting: post dosing                
    38  Rooting: post dosing                
    39  Rooting: post dosing                
    40  Rooting: post dosing                
    46  Rooting: post dosing                
    48  Rooting: post dosing                
   145   24  Ataxia: post dosing                 
    Prone: post dosing                  
    25  Prone: post dosing                  
    26  Rooting: post dosing                
    27  Rooting: post dosing                
    28  Rooting: post dosing                
    32  Rooting: post dosing                
    37  Rough coat       
    Rooting: post dosing                
    38  Rough coat       
    Rooting: post dosing                
    39  Rough coat       
    Rooting: post dosing                
    40  Rooting: post dosing                
    41  Rooting: post dosing                
    42  Rooting: post dosing                
    48  Rooting: post dosing                
    49  Rooting: post dosing                

(continued)
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Postnatal
Groupa Animal ID Day Clinical Observation

18   162   24  Prone: post dosing                  
    25  Prone: post dosing                  
    27  Rooting: post dosing                
    28  Rooting: post dosing                
    32  Salivation: prior to dosing         
    33  Rooting: post dosing                
    34  Salivation: prior to dosing         
    Rooting: post dosing                
    36  Rooting: post dosing                
    37  Rooting: post dosing                
    38  Salivation: prior to dosing         
    Rooting: post dosing                
    39  Salivation: prior to dosing         
    Rooting: post dosing                
    40  Salivation: prior to dosing         
    Rooting: post dosing                
    41  Rooting: post dosing                
    42  Rooting: post dosing                
    43  Rooting: post dosing                
    49  Rooting: post dosing                
   163   24  Ataxia: post dosing                 
    Prone: post dosing                  
    25  Prone: post dosing                  
    27  Rooting: post dosing                
    28  Rooting: post dosing                
    32  Rooting: post dosing                
    35  Rooting: post dosing                
    36  Rooting: post dosing                
    37  Rooting: post dosing                
    38  Rooting: post dosing                
    39  Rooting: post dosing                
    40  Rooting: post dosing                
    42  Rooting: post dosing                
    43  Rooting: post dosing                
   180   24  Prone: post dosing                  
    25  Prone: post dosing                  
    27  Rooting: post dosing                
    28  Rooting: post dosing                
    32  Rooting: post dosing                
    33  Rooting: post dosing                
    35  Rooting: post dosing                
    36  Rooting: post dosing                
    38  Rooting: post dosing                
    39  Rooting: post dosing                
    40  Rooting: post dosing                
    42  Rooting: post dosing                
    49  Rooting: post dosing                

(continued)
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Postnatal
Groupa Animal ID Day Clinical Observation

18   181   24  Prone: post dosing                  
    25  Prone: post dosing                  
    27  Rooting: post dosing                
    28  Rooting: post dosing                
    32  Salivation: prior to dosing         
    33  Salivation: prior to dosing         
    Rooting: post dosing                
    38  Salivation: prior to dosing         
    Rooting: post dosing                
    39  Salivation: prior to dosing         
    Rooting: post dosing                
    40  Salivation: prior to dosing         
    Rooting: post dosing                
    41  Rooting: post dosing                
    42  Rooting: post dosing                
    48  Rooting: post dosing                
    49  Rooting: post dosing                
   190   23  Ataxia: post dosing                 
    Prone: post dosing                  
    24  Prone: post dosing                  
    26  Rooting: post dosing                
    31  Rooting: post dosing                
    32  Rooting: post dosing                
    33  Rooting: post dosing                
    35  Rooting: post dosing                
    36  Rooting: post dosing                
    37  Rooting: post dosing                
    38  Rooting: post dosing                
    39  Rooting: post dosing                
    40  Rooting: post dosing                
    41  Rooting: post dosing                
   191   23  Ataxia: post dosing                 
    Prone: post dosing                  
    24  Prone: post dosing                  
    26  Rooting: post dosing                
    27  Rooting: post dosing                
    30  Rooting: post dosing                
    31  Rooting: post dosing                
    32  Rooting: post dosing                
    33  Rough coat       
    34  Salivation: prior to dosing         
    35  Rooting: post dosing                
    36  Rooting: post dosing                
    37  Rooting: post dosing                

(continued)
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Postnatal
Groupa Animal ID Day Clinical Observation

18   208   23  Prone: post dosing                  
    24  Prone: post dosing                  
    26  Rooting: post dosing                
    27  Rooting: post dosing                
    32  Rooting: post dosing                
    47  Rooting: post dosing                
   209   23  Ataxia: post dosing                 
    Prone: post dosing                  
    24  Prone: post dosing                  
    26  Salivation: prior to dosing         
    Rooting: post dosing                
    27  Salivation: prior to dosing         
    Rooting: post dosing                
    30  Rooting: post dosing                
    31  Rooting: post dosing                
    32  Rooting: post dosing                
    33  Rough coat       
    34  Rooting: post dosing                
    35  Rooting: post dosing                
    36  Rooting: post dosing                
    37  Rooting: post dosing                
    38  Rooting: post dosing                
    39  Rooting: post dosing                
    40  Salivation: prior to dosing         
    41  Salivation: prior to dosing         
    Rooting: post dosing                
    47  Rooting: post dosing                
   226   23  Prone: post dosing                  
    24  Prone: post dosing                  
    26  Rooting: post dosing                
    27  Rooting: post dosing                
    31  Rooting: post dosing                
    32  Rooting: post dosing                
    34  Rooting: post dosing                
    35  Rooting: post dosing                
    36  Rooting: post dosing                
    37  Rooting: post dosing                
    38  Rooting: post dosing                
    39  Rooting: post dosing                
    41  Rooting: post dosing                
    47  Rooting: post dosing                
    50  Salivation: prior to dosing         
   227   23  Prone: post dosing                  
    24  Prone: post dosing                  
    26  Rooting: post dosing                
    27  Rooting: post dosing                

(continued)
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Postnatal
Groupa Animal ID Day Clinical Observation

18   244   23  Prone: post dosing                  
    24  Prone: post dosing                  
    26  Rooting: post dosing                
    27  Rooting: post dosing                
    32  Rooting: post dosing                
    37  Rooting: post dosing                
   245   23  Prone: post dosing                  
    24  Prone: post dosing                  
    27  Salivation: prior to dosing         
    Rooting: post dosing                
    32  Salivation: prior to dosing         
    33  Salivation: prior to dosing         
    Rooting: post dosing                
    34  Salivation: prior to dosing         
    Rooting: post dosing                
    35  Salivation: prior to dosing         
    37  Rooting: post dosing                
    38  Rooting: post dosing                
    39  Salivation: prior to dosing         
    Rooting: post dosing                
    40  Salivation: prior to dosing         
    47  Rooting: post dosing                
    48  Salivation: prior to dosing         
   262   23  Prone: post dosing                  
    24  Efflux of the dosing solution       
    Prone: post dosing                  
    30  Right front leg: bruised, animal not using it          
    31  Right front leg: bruised, animal using it a little     
    32  Right front leg: bruised, animal using it              
    Rooting: post dosing                
    37  Rooting: post dosing                
    38  Rooting: post dosing                
    39  Rooting: post dosing                
    40  Right front paw: second digit missing                  
    41  Right front paw: second digit missing                  
    Rooting: post dosing                
    42  Right front paw: second digit missing                  
    43  Right front paw: second digit missing                  

aDose groups are as follows: 1 is 0 mg/kg/day; 2 is 75 mg/kg/day Atrazine; 3 is 150 mg/kg/day Atrazine; 4
is 50 mg/kg/day of p,p’-Dichlorodiphenyldichloroethane; 5 is 100 mg/kg/day of p,p’-
Dichlorodiphenyldichloroethane; 6 is 30 mg/kg/day of Vinclozolin; 7 is 100 mg/kg/day of Vinclozolin; 8 is
25 mg/kg/day of Methoxychlor; 9 is 50 mg/kg/day of Methoxychlor; 10 is 0 mg/kg/day; 11 is 2 mg/kg/day
of Propylthiouracil; 12 is 25 mg/kg/day of Propylthiouracil; 13 is 50 mg/kg/day of Ketoconazole; 14 is 100
mg/kg/day of Ketoconazole; 15 is 50 mg/kg/day of Linuron; 16 is 100 mg/kg/day of Linuron; 17 is 50
mg/kg/day of Phenobarbital and 18 is 100 mg/kg/day of Phenobarbital.  Groups 1 through 9 were in
component 1 and groups 10 through 18 were in component 2.



Table A-9.  Individual F1 Male Preputial Separation Data    (page 1 of 7)

Day of Body
Groupa Animal ID Acquisitionb Weight (g)

1    1   42  200.26
   15   40  190.40
   32   40  207.57
   33   43  223.55
   50   40  211.21
   51   48  270.36
   68   41  218.80
   69c
   86c
   87   40  233.18
  104   40  228.57
  105   39  209.51
  122   42  224.12
  123   42  216.45
  135c

2    4   43  191.47
   18d
   29   40  186.26
   36   44  230.61
   47   41  200.10
   54e
   65   44  227.40
   72   44  233.59
   83   41  194.88
   90   40  187.78
  101   43  226.23
  108   44  229.11
  119c
  126   39  188.24
  133   41  210.44

3    5   45  187.11
   13   45  201.64
   19   43  207.42
   28   42  194.88
   37   41  186.20
   46   43  199.71
   55c
   64   44  216.04
   73   42  200.66
   82   42  204.39
   91   43  211.63
  100   43  201.52
  109   42  191.88
  118c
  127c

(continued)



Table A-9.  Individual F1 Male Preputial Separation Data    (page 2 of 7)

Day of Body
Groupa Animal ID Acquisitionb Weight (g)

4    6   45  200.66
   12   45  217.86
   20f
   27   46  268.08
   38   44  250.11
   45   46  258.99
   56   44  257.18
   63   46  267.67
   74c
   81   46  271.26
   92   44  233.40
   99   46  282.29
  110   45  261.56
  117   44  239.12
  128   43  256.08

5    7   49  240.96
   21   47  290.53
   26   46  266.69
   39   46  255.84
   44   48  274.89
   57   45  250.55
   62   46  235.63
   75   45  244.02
   80   45  242.03
   93   44  242.29
   98   44  253.44
  111   46  276.10
  116   46  286.36
  129   45  275.09
  132   44  253.44

6    8   45  219.24
   11   45  224.36
   22   42  246.99
   25   44  214.62
   40   44  259.39
   43   44  227.08
   58   45  242.15
   61   44  258.84
   76   44  243.19
   79c
   94   41  241.50
   97   44  248.84
  112   43  253.37
  115c
  130   44  277.67

(continued)
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Day of Body
Groupa Animal ID Acquisitionb Weight (g)

  7    9g
   10   47  248.92
   23   48  272.68
   24c
   41   47  262.32
   42   48  261.29
   59g
   60   48  276.21
   77   46  216.77
   78   46  248.04
   95   46  256.95
   96   45  269.64
  113   47  283.57
  114c
  131c

8    2   46  209.30
   16   42  232.09
   31   45  222.20
   34   40  200.07
   49   39  203.60
   52   39  217.60
   67   43  215.04
   70   43  238.84
   85   39  206.76
   88   40  205.17
  103   44  238.10
  106   45  254.26
  121   40  210.66
  124   40  208.17
  134h

  9    3   46  198.13
   14   42  179.13
   17c
   30c
   35   39  194.26
   48   42  223.16
   53   40  204.32
   66   42  225.20
   71   41  226.17
   84   45  247.42
   89   44  246.40
  102   41  230.30
  107   39  208.00
  120   42  256.74
  125   41  226.81

(continued)



Table A-9.  Individual F1 Male Preputial Separation Data    (page 4 of 7)

Day of Body
Groupa Animal ID Acquisitionb Weight (g)

10  136   40  172.02
  153   42  208.83
  154   41  219.16
  171   41  212.35
  172   41  218.76
  182   40  239.12
  199   39  200.07
  200   38  203.97
  217i
  218   39  193.38
  235   38  212.62
  236   40  219.50
  253   39  195.63
  254   38  198.93
  270   38  210.18

11  137   41  190.97
  152   41  212.28
  155   41  226.95
  170   39  202.83
  173   42  257.99
  183   40  190.97
  198   40  216.00
  201   41  223.34
  216   38  197.22
  219   41  217.60
  234   44  234.85
  237   40  219.40
  252   40  231.72
  255   38  200.66
  269   40  228.47

12  138   46  138.98
  151   46  136.24
  156   45  157.85
  169   45  176.96
  174   41  179.34
  184   44  153.07
  197   41  160.38
  202   41  157.54
  215   40  180.51
  220   44  174.85
  233   43  172.35
  238   41  173.38
  251   44  174.91
  256   44  188.63
  268   44  173.04

(continued)
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Day of Body
Groupa Animal ID Acquisitionb Weight (g)

13  141   41  168.21
  148   40  211.06
  159   42  198.83
  166   41  218.10
  177   41  242.80
  187   41  210.83
  194   44  224.86
  205   44  250.26
  212   44  248.17
  223   44  243.74
  230   41  204.71
  241   44  267.87
  248   40  202.74
  259   44  251.63
  265   44  263.41

14  142   42  193.80
  147   45  223.03
  160   45  225.78
  165   45  224.36
  178   45  250.10
  188   44  224.64
  193   43  225.18
  206   44  238.71
  211   44  223.71
  224   45  231.79
  229   44  252.20
  242j
  247   44  253.42
  260   44  260.22
  264   44  259.76

15  139   47  239.81
  150   45  224.48
  157   45  223.19
  168   45  238.29
  175   45  234.20
  185   44  228.34
  196   41  202.18
  203   44  234.03
  214   44  215.30
  221   44  240.11
  232   44  221.18
  239   44  241.03
  250   40  199.44
  257   41  236.33
  267   41  221.72

(continued)
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Day of Body
Groupa Animal ID Acquisitionb Weight (g)

16  140   45  213.27
  149   47  200.89
  158   45  212.86
  167   47  204.56
  176   47  258.80
  186   45  226.83
  195   45  221.11
  204   44  191.41
  213   44  212.28
  222   44  214.36
  231   46  207.87
  240   46  246.64
  249   44  218.77
  258   44  244.77
  266   49  285.11

17  143   42  199.66
  146   41  206.12
  161   44  239.42
  164   42  245.79
  179   41  237.45
  189   40  203.76
  192   41  240.06
  207   40  205.58
  210   42  204.99
  225   44  262.46
  228   40  208.02
  243   40  232.75
  246   41  200.14
  261   40  203.99
  263   41  216.92

18  144   45  210.14
  145   41  205.42
  162   41  189.15
  163   45  253.89
  180   45  230.16
  181   45  213.77
  190   44  220.27
  191   44  218.26
  208   44  225.47
  209   40  219.27
  226   44  266.31
  227   40  219.84
  244   40  224.74
  245   43  238.94
  262   44  226.88

(continued)
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aDose groups are as follows: 1 is 0 mg/kg/day; 2 is 75 mg/kg/day Atrazine; 3 is 150 mg/kg/day Atrazine; 4 is 50
mg/kg/day of p,p’-Dichlorodiphenyldichloroethane; 5 is 100 mg/kg/day of p,p’-Dichlorodiphenyldichloroethane; 6 is
30 mg/kg/day of Vinclozolin; 7 is 100 mg/kg/day of Vinclozolin; 8 is 25 mg/kg/day of Methoxychlor; 9 is 50
mg/kg/day of Methoxychlor; 10 is 0 mg/kg/day; 11 is 2 mg/kg/day of Propylthiouracil; 12 is 25 mg/kg/day of
Propylthiouracil; 13 is 50 mg/kg/day of Ketoconazole; 14 is 100 mg/kg/day of Ketoconazole; 15 is 50 mg/kg/day of
Linuron; 16 is 100 mg/kg/day of Linuron; 17 is 50 mg/kg/day of Phenobarbital and 18 is 100 mg/kg/day of
Phenobarbital.  Groups 1 through 9 were in component 1 and groups 10 through 18 were in component 2.

bPostnatal day.
cMale was removed from the study because his correct postnatal day 0 could not be confirmed.
dMale was removed from the study because it was not dosed on the correct postnatal days.
eMale was found dead on postnatal day 37 after dosing (misdirected dose).
fMale was euthanized on postnatal day 29 after dosing due to a leg injury.
gMale was not positive for preputial separation by postnatal day 52 when it was necropsied and therefore it was

excluded from the evaluation.
hMale was not positive for preputial separation by postnatal day 53 when it was necropsied and therefore it was

excluded from the evaluation.
iMale was found dead on postnatal day 31 prior to dosing (misdirected dose).
jMale was found dead on postnatal day 37 prior to dosing (misdirected dose).



Table A-9a.  Summary and Statistical Analysis of the Preputial Separation Data for the Component 1 F1 Males with the Data for Male 51 in the

Control Group Removed    (page 1 of 2)

Atrazine
(mg/kg/day, po)

p,p’DDE
(mg/kg/day, po)a

Vinclozolin
(mg/kg/day, po)

Methoxychlor
(mg/kg/day, po)

0 75 150 50 100 30 100 25 50

No. of Males on Study 12b 13c 12d 14e 15 13f 12g 15 13h

Number of Males Evaluated 12 12i 12 13j 15 13 10k 14l 13

Average Postnatal Day of Preputial Separationm

40.8 42.0 42.9  ÞÞÞ 44.9  *** 45.7  *** 43.8  *** 46.8  *** 41.8 41.8

+ 0.4 + 0.5 + 0.4 + 0.3 + 0.4 + 0.3 + 0.3 + 0.7 + 0.6

N=11n N=12 N=12 N=13 N=15 N=13 N=10 N=14 N=13

# ††† ŸŸŸ ‡‡‡ §§§ ‡‡‡ §§§ #

Average Body Weight (g) on Day of Acquisitionm

214.87 208.84 200.26 ÞÞ 251.10 *** 259.19 *** 242.86 *** 259.64 *** 218.70 220.46

+ 3.83 + 5.57 + 2.64 + 6.35 + 4.58 + 4.97 + 5.98 + 4.33 + 6.32

N=11n N=12 N=12 N=13 N=15 N=13 N=10 N=14 N=13

# †† ŸŸ ‡‡‡ §§§ ‡‡‡ §§§

(continued)



Table A-9a.  Summary and Statistical Analysis of the Preputial Separation Data for the Component 1 F1 Males with the Data for Male 51 in the

Control Group Removed    (page 2 of 2)

ap,p’-Dichlorodiphenyldichloroethylene.
bMales 69, 86 and 135 were removed from the study because their correct postnatal day 0 could not be confirmed.
cMale 18 was removed from the study because it was not dosed on the correct postnatal days and male 119 was removed from the study because

his correct postnatal day 0 could not be confirmed.
dMales 55, 118 and 127 were removed from the study because their correct postnatal day 0 could not be confirmed.
eMale 74 was removed from the study because his correct postnatal day 0 could not be confirmed.
fMales 79 and 115 were removed from the study because their correct postnatal day 0 could not be confirmed.
gMales 24, 114 and 131 were removed from the study because their correct postnatal day 0 could not be confirmed.
hMales 17 and 30 were removed from the study because their correct postnatal day 0 could not be confirmed.
iMale 54 was found  dead on postnatal day 37 after dosing (m isdirected dose).
jMale  20 wa s euthan ized on pos tnata l day 29  after  dosin g due  to a leg  injury.
kMales 9 and 59 were not positive for preputial separation by postnatal day 52 when they were necropsied and therefore they were excluded from

the evaluation.
lMale 134 was not positive for preputial separation by postnatal day 53 when it was necropsied and therefore it was excluded from the evaluation.
mReported as the mean + S.E.M .;  pnd  = pos tnata l day.
nDecrease in N is due to the study sponsor requesting that the data for male 51 be excluded.
#Levene’s test for homogeneity of variances was significant (p<0.05), therefore robust regression methods were used to test all treatment effects.
‡‡‡p<0.00 1; ANO VA Te st.
§§§p<0.001; Test for Linear Trend.
***p<0.00 1; Dunn ett’s Tes t.
††p<0. 01; W ald C hi-sq uare  Tes t for overa ll treatm ent e ffec t in rob ust re gres sion  mo del.
†††p<0. 001 ; W ald C hi-sq uare  Tes t for overa ll treatm ent e ffec t in rob ust re gres sion  mo del.
ccp<0. 01; L inear  trend  test in  robu st reg ress ion m ode l.
cccp<0. 001 ; Linear tre nd test in ro bus t regr ess ion m ode l.
ÞÞp<0. 01; In dividu al t-tes t for pairwis e com paris ons  to control in  robu st reg ress ion m ode l.
ÞÞÞp<0. 001 ; Indiv idual t -test  for pa irwise  com paris ons  to control in  robu st reg ress ion m ode l.
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Groupa
Animal

ID
Sacrifice
Wt. (g)

Pituitary
Wt. (g)

Thyroid
Wt. (g)

Liver
Wt. (g)

Paired
Adrenal
Gland
Wt. (g)

Paired
Kidney
Wt. (g)

Paired
Testis
Wt. (g)

Paired
Epididymis

Wt. (g)

Ventral
Prostate
Wt. (g)

Dorso-
lateral

Prostate
Wt. (g)

Prostate
Wt. (g)

Seminal
Vesicles

with
Coagulating

Glands

LABCb

Muscle
Complex
Wt. (g)

Thyroxine
(ug/dL)

Thyroid
Stimulating
Hormone
(ng/ml)

1 1 .c 0.0102 0.0115 13.2886 0.0538 2.5402 2.4010 0.4574 0.2303 0.2066 0.4369 0.4206 0.5614 6.09 18.56

15 289.77 0.0117 0.0198 14.7843 0.0495 2.8075 2.7284 0.4301 0.2036 0.1958 0.3994 0.5937 0.6477 5.79 11.71

32 294.81 0.0102 0.0176 13.8965 0.0492 2.6208 2.8267 0.4519 0.1626 0.1773 0.3399 0.5705 0.6519 6.27 14.92

33 300.84 0.0115 0.0139 14.0039 0.0612 2.7764 2.7839 0.4334 0.1988 0.1790 0.3778 0.4301 0.7037 6.27 11.12

50 311.35 0.0117 0.0138 17.1200 0.0573 2.7948 2.9924 0.5224 0.2608 0.1313 0.3921 0.6732 0.8318 7.30 11.25

51 302.98 0.0112 0.0210 18.6603 0.0391 2.8095 2.6171 0.4862 0.2772 0.1158 0.3930 0.6820 0.6714 6.88 9.45

68 321.67 0.0102 0.0243 14.7715 0.0554 2.8144 2.7562 0.4383 0.2807 0.1697 0.4504 0.6095 0.9028 5.95 6.71

69 .d

86 .d

87 355.20 0.0139 0.0178 17.6223 0.0588 3.4601 2.6754 0.5021 0.2563 0.3053 0.5616 0.7511 0.7117 5.69 7.75

104 343.86 0.0111 0.0218 20.0416 0.0611 3.4086 3.0541 0.5767 0.2216 0.1853 0.4069 0.4256 0.6489 7.41 7.33

105 340.34 0.0111 0.0223 18.8908 0.0459 2.8508 2.7476 0.4944 0.2950 0.3032 0.5982 0.4781 0.7428 6.36 15.13

122 311.36 0.0113 0.0225 17.0049 0.0678 2.4754 2.6888 0.5108 0.2352 0.1762 0.4114 0.4282 0.7227 6.90 9.86

123 307.19 0.0120 0.0153 16.8751 0.0418 2.8699 2.6113 0.5240 0.2660 0.2224 0.4884 0.5722 0.6752 6.64 7.62

135 .d

2 4 246.75 0.0091 0.0224 13.4750 0.0400 2.5788 2.4279 0.3558 0.1532 0.1458 0.2990 0.3297 0.3526 7.54 8.63

18 .e

29 275.50 0.0127 0.0209 13.1050 0.0481 2.4360 2.8329 0.3867 0.1767 0.1706 0.3473 0.5305 0.5968 7.26 19.63

36 297.47 0.0116 0.0191 14.7592 0.0536 2.6566 2.7253 0.4693 0.2131 0.1590 0.3721 0.3847 0.7131 5.65 12.67

47 263.90 0.0094 0.0219 13.4581 0.0532 2.5396 2.8331 0.4747 0.2329 0.2360 0.4689 0.5906 0.8472 5.52 16.71

54 .f

65 287.61 0.0102 0.0242 15.9369 0.0506 2.5868 2.8153 0.4075 0.2084 0.1805 0.3889 0.5451 0.6475 6.34 6.67

72 298.69 0.0120 0.0187 15.6290 0.0383 3.1124 3.1209 0.4668 0.3113 0.2019 0.5132 0.5821 0.6560 6.50 6.89

83 264.16 0.0106 0.0255 13.4238 0.0510 2.7684 3.0027 0.5305 0.1568 0.1691 0.3259 0.4191 0.5138 6.51 6.96

90 284.01 0.0087 0.0180 15.2215 0.0464 2.6899 2.9504 0.4517 0.1344 0.1695 0.3039 0.4185 0.5753 4.72 14.53

101 294.42 0.0103 0.0181 16.3522 0.0489 2.9086 2.5369 0.4712 0.1992 0.1704 0.3696 0.3838 0.4103 5.65 7.41

108 279.41 0.0078 0.0176 15.7600 0.0612 2.7247 2.7093 0.4710 0.2322 0.2252 0.4574 0.3473 0.7609 6.90 13.42

119 .d

126 269.99 0.0078 0.0181 16.0756 0.0583 2.8921 2.8152 0.4452 0.2239 0.1640 0.3879 0.4331 0.5381 7.77 5.83

133 286.05 0.0096 0.0215 14.9008 0.0462 2.7829 3.0393 0.4434 0.2684 0.1629 0.4313 0.4694 0.5414 5.89 11.32

(continued)
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Groupa
Animal

ID
Sacrifice
Wt. (g)

Pituitary
Wt. (g)

Thyroid
Wt. (g)

Liver
Wt. (g)

Paired
Adrenal
Gland
Wt. (g)

Paired
Kidney
Wt. (g)

Paired
Testis
Wt. (g)

Paired
Epididymis

Wt. (g)

Ventral
Prostate
Wt. (g)

Dorso-
lateral

Prostate
Wt. (g)

Prostate
Wt. (g)

Seminal
Vesicles

with
Coagulating

Glands

LABCb

Muscle
Complex
Wt. (g)

Thyroxine
(ug/dL)

Thyroid
Stimulating
Hormone
(ng/ml)

3 5 230.92 0.0071 0.0230 13.3966 0.0467 2.3889 2.1992 0.3156 0.2326 0.1389 0.3715 0.3886 0.4692 7.99 10.61

13 250.22 0.0036 0.0184 14.3621 0.0467 2.4823 2.6660 0.4042 0.2058 0.1556 0.3614 0.3275 0.4056 6.72 9.27

19 267.23 0.0100 0.0159 14.3547 0.0552 2.5810 2.9241 0.3970 0.1580 0.2223 0.3803 0.4078 0.5477 6.19 27.97

28 257.00 0.0082 0.0178 13.5722 0.0584 2.6858 2.7516 0.4228 0.1582 0.1354 0.2936 0.3726 0.6273 6.60 16.25

37 248.51 0.0087 0.0178 12.8434 0.0534 2.3125 2.7959 0.4353 0.2410 0.1591 0.4001 0.3212 0.3850 7.23 8.50

46 255.04 0.0072 0.0236 14.1255 0.0633 2.4419 2.7616 0.4843 0.1133 0.1091 0.2224 0.4969 0.5151 5.85 8.09

55 .d

64 255.74 0.0075 0.0173 13.6510 0.0446 2.5329 2.9607 0.4254 0.2340 0.2107 0.4447 0.4663 0.7752 5.64 7.97

73 259.71 0.0087 0.0193 13.6200 0.0460 2.6055 3.0264 0.4829 0.2097 0.1683 0.3780 0.4128 0.7342 6.31 13.43

82 267.31 0.0085 0.0170 13.7582 0.0578 2.4473 2.9128 0.4007 0.1648 0.1358 0.3006 0.3727 0.5500 5.57 21.33

91 289.66 0.0094 0.0176 16.4653 0.0672 2.9448 3.0848 0.4233 0.1622 0.1266 0.2888 0.5851 0.6060 4.99 10.63

100 261.37 0.0074 0.0186 14.9350 0.0524 2.7134 2.9302 0.4449 0.2505 0.1781 0.4286 0.4353 0.5537 5.29 9.16

109 237.27 0.0090 0.0173 12.3738 0.0533 2.3170 2.8222 0.4120 0.2321 0.1323 0.3644 0.4584 0.5523 7.01 8.65

118 .d

127 .d

4 6 255.04 0.0107 0.0209 20.1726 0.0508 2.8882 2.5374 0.4216 0.1821 0.1801 0.3622 0.4319 0.4588 5.18 14.99

12 274.09 0.0101 0.0196 20.9250 0.0475 2.8140 2.6557 0.4294 0.1723 0.1531 0.3254 0.4519 0.4523 6.35 10.50

20 .g

27 323.19 0.0097 0.0209 21.9346 0.0496 3.0406 2.7345 0.3785 0.1568 0.2149 0.3717 0.4612 0.5158 6.13 9.16

38 319.03 0.0095 0.0237 21.9889 0.0465 3.3214 3.0784 0.4845 0.2323 0.1880 0.4203 0.6039 0.8856 6.59 25.32

45 318.44 0.0105 0.0187 22.4093 0.0581 3.4293 3.0349 0.4831 0.3444 0.1933 0.5377 0.7772 0.8005 6.27 24.92

56 342.49 0.0116 0.0218 23.9160 0.0648 3.0641 3.0415 0.4880 0.2905 0.1874 0.4779 0.5107 0.7751 6.64 14.30

63 313.76 0.0128 0.0192 20.0843 0.0628 3.0843 2.6534 0.5520 0.2949 0.2521 0.5470 0.5965 0.6700 5.30 8.67

74 .d

81 333.65 0.0109 0.0240 25.8598 0.0595 3.4473 2.7541 0.5227 0.2444 0.2692 0.5136 0.6546 0.6861 6.58 12.01

92 305.48 0.0071 0.0199 20.0806 .h 2.9070 2.8503 0.4889 0.2022 0.2035 0.4057 0.6160 0.6252 5.68 17.52

99 347.60 0.0140 0.0217 25.4090 0.0509 3.7538 2.6574 0.3923 0.2629 0.2402 0.5031 0.5238 0.6867 6.60 9.44

110 319.19 0.0121 0.0254 19.9780 0.0501 3.0347 2.8293 0.4882 0.2478 0.2085 0.4563 0.5822 0.7489 4.98 12.15

117 320.80 0.0103 0.0267 26.1122 0.0395 3.2171 2.7877 0.4433 0.3326 0.2478 0.5804 0.5365 0.6110 6.47 8.14

128 345.70 0.0143 0.0232 23.4821 0.0634 3.4981 2.7339 0.4984 0.3862 0.3164 0.7026 0.5957 0.9416 3.88 15.60

(continued)
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Groupa
Animal

ID
Sacrifice
Wt. (g)

Pituitary
Wt. (g)

Thyroid
Wt. (g)

Liver
Wt. (g)

Paired
Adrenal
Gland
Wt. (g)

Paired
Kidney
Wt. (g)

Paired
Testis
Wt. (g)

Paired
Epididymis

Wt. (g)

Ventral
Prostate
Wt. (g)

Dorso-
lateral

Prostate
Wt. (g)

Prostate
Wt. (g)

Seminal
Vesicles

with
Coagulating

Glands

LABCb

Muscle
Complex
Wt. (g)

Thyroxine
(ug/dL)

Thyroid
Stimulating
Hormone
(ng/ml)

5 7 218.95 .h 0.0132 14.7831 0.0583 2.0625 2.3136 0.3239 0.2342 0.1796 0.4138 0.2886 0.5138 3.75 6.48

21 320.22 0.0114 0.0255 26.4993 0.0501 3.3607 2.4766 0.3901 0.1618 0.2086 0.3704 0.4125 0.6091 5.27 13.82

26 328.65 0.0124 0.0145 24.2421 0.0713 3.4392 2.7868 0.3808 0.3184 0.1372 0.4556 0.4605 0.5931 6.90 13.53

39 298.02 0.0114 0.0245 23.2136 0.0594 3.1548 2.6881 0.4337 0.2240 0.1584 0.3824 0.2098 0.4401 5.32 14.65

44 311.50 0.0112 0.0170 20.6537 0.0633 2.9875 2.8081 0.4854 0.2402 0.1376 0.3778 0.3695 0.4584 6.86 15.20

57 309.89 0.0147 0.0315 24.5415 0.0453 3.1702 3.0830 0.4650 0.2190 0.1224 0.3414 0.4491 0.8193 5.98 21.79

62 281.55 0.0107 0.0246 23.2149 0.0380 3.1690 2.6809 0.4725 0.1985 0.0467 0.2452 0.6203 0.6419 4.17 15.23

75 295.78 0.0102 0.0249 25.5471 0.0186 3.2511 2.5508 0.4318 0.0831 0.2976 0.3807 0.5379 0.6076 6.56 8.39

80 312.51 0.0125 0.0304 22.6323 0.0442 3.0889 2.6529 0.3576 0.1734 0.2205 0.3939 0.5794 0.6834 5.35 34.68

93 323.58 0.0111 0.0274 26.3418 0.0427 2.9567 2.8469 0.4473 0.2042 0.2510 0.4552 0.5449 0.5703 4.96 8.34

98 321.77 0.0122 0.0228 24.1526 0.0584 3.1349 2.9790 0.5432 0.2888 0.2735 0.5623 0.4352 0.6590 4.54 9.67

111 330.76 0.0090 0.0355 24.1677 0.0450 3.3675 2.8374 0.4228 0.2607 0.1735 0.4342 0.5082 0.6386 5.54 12.40

116 339.64 0.0116 0.0218 27.1037 0.0606 3.9099 3.0402 0.4818 0.2534 0.2091 0.4625 0.7258 0.6481 5.70 19.24

129 343.25 0.0129 0.0291 25.9342 0.0555 3.4942 2.7180 0.4309 0.3255 0.2998 0.6253 0.5906 0.5856 4.95 8.53

132 330.30 0.0115 0.0221 24.1322 0.0544 3.4903 3.1778 0.4667 0.2429 0.2152 0.4581 0.6042 0.8572 3.92 14.42

6 8 282.43 0.0128 0.0218 16.4681 0.0522 2.8500 2.6754 0.3689 0.1748 0.1300 0.3048 0.4470 0.4895 5.54 11.54

11 279.78 0.0107 0.0215 15.7760 0.0544 2.6022 2.7085 0.4174 0.2656 0.2289 0.4945 0.4204 0.4991 6.52 11.86

22 364.66 0.0143 0.0212 22.2210 0.0568 3.1328 2.6812 0.4634 0.4052 0.2783 0.6835 0.5759 0.6121 5.31 8.85

25 286.90 0.0107 0.0190 12.9937 0.0486 2.5335 2.8351 0.3679 0.2155 0.2043 0.4198 0.4101 0.5531 3.63 5.85

40 334.03 0.0113 0.0196 19.2067 0.0680 2.7023 2.9267 0.4546 0.2764 0.1402 0.4166 0.2338 0.5934 4.80 8.78

43 284.97 0.0096 0.0177 12.7340 0.0530 2.4074 2.7798 0.4037 0.2543 0.1202 0.3745 0.5388 0.8911 5.38 9.87

58 300.04 0.0105 0.0227 16.3954 0.0592 2.9989 3.0752 0.4716 0.1880 0.2263 0.4143 0.3278 0.7213 4.84 9.98

61 323.66 0.0112 0.0169 18.4137 0.0568 3.0956 3.0001 0.5004 0.2399 0.1282 0.3681 0.2979 0.7703 4.91 12.08

76 314.65 0.0113 0.0228 20.2619 0.0554 3.2945 3.0021 0.5016 0.2362 0.2326 0.4688 0.4579 0.6830 3.59 10.53

79 .d

94 356.65 0.0094 0.0160 20.0673 0.0709 3.1400 3.1598 0.4701 0.2470 0.1963 0.4433 0.4858 0.5777 3.80 14.14

97 338.81 0.0113 0.0157 18.3495 0.0486 3.0026 2.9375 0.5097 0.3024 0.1753 0.4777 0.5861 0.8192 4.32 12.18

112 343.66 0.0129 0.0226 18.0244 0.0560 3.2632 3.5780 0.5277 0.3261 0.1918 0.5179 0.6301 1.0304 5.23 8.55

115 .d

130 364.84 0.0122 0.0195 19.0774 0.0702 3.8339 3.1272 0.4725 0.2255 0.2269 0.4524 0.6397 0.6741 5.40 13.23

(continued)
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Groupa
Animal

ID
Sacrifice
Wt. (g)

Pituitary
Wt. (g)

Thyroid
Wt. (g)

Liver
Wt. (g)

Paired
Adrenal
Gland
Wt. (g)

Paired
Kidney
Wt. (g)

Paired
Testis
Wt. (g)

Paired
Epididymis

Wt. (g)

Ventral
Prostate
Wt. (g)

Dorso-
lateral

Prostate
Wt. (g)

Prostate
Wt. (g)

Seminal
Vesicles

with
Coagulating

Glands

LABCb

Muscle
Complex
Wt. (g)

Thyroxine
(ug/dL)

Thyroid
Stimulating
Hormone
(ng/ml)

7 9 276.51 0.0098 0.0187 14.6754 0.0455 2.5529 2.4298 0.3547 0.2291 0.0977 0.3268 0.2740 0.5238 6.20 20.49

10 288.68 0.0116 0.0234 16.6082 0.0476 2.6018 2.5511 0.3279 0.1919 0.1240 0.3159 0.3243 0.4530 5.03 11.12

23 307.67 0.0112 0.0194 16.6452 0.0459 2.7785 2.8337 0.3582 0.1617 0.1598 0.3215 0.2897 0.5218 4.16 12.03

24 .d

41 298.31 0.0127 0.0184 17.7970 0.0686 2.8362 3.0495 0.4283 0.2091 0.1770 0.3861 0.1879 0.4556 4.55 16.47

42 292.89 0.0104 0.0187 15.4234 0.0458 2.5784 3.1554 0.4007 0.2854 0.1271 0.4125 0.3449 0.5648 4.59 7.80

59 293.84 0.0116 0.0191 16.1725 0.0748 2.8525 3.0597 0.3663 0.1726 0.1305 0.3031 0.1670 0.4256 4.17 10.13

60 315.86 0.0092 0.0187 21.6926 .h 2.9851 2.9918 0.4725 0.2129 0.0517 0.2646 0.3494 0.7211 4.54 8.58

77 286.89 0.0105 0.0253 15.6958 0.0552 2.6850 2.8882 0.4104 0.1812 0.1224 0.3036 0.3403 0.4440 3.70 14.26

78 310.52 0.0133 0.0222 14.9983 0.0548 2.7221 3.0836 0.4188 0.1476 0.1061 0.2537 0.3436 0.5234 3.62 13.11

95 309.28 0.0090 0.0196 17.1613 0.0524 3.1049 2.6961 0.3724 0.2231 0.1614 0.3845 0.2973 0.6544 4.03 8.01

96 345.93 0.0118 0.0212 20.3813 0.0840 3.2289 3.1023 0.5191 0.1975 0.1724 0.3699 0.4136 0.6032 3.81 14.92

113 .c 0.0089 0.0213 20.4721 0.0549 2.7435 3.3767 0.3720 0.2650 0.1271 0.3921 0.3205 0.6403 3.01 17.43

114 .d

131 .d

8 2 249.62 0.0106 0.0163 11.5504 0.0485 1.8262 2.2830 0.4201 0.1551 0.1208 0.2759 0.3819 0.4816 5.73 22.15

16 316.99 0.0123 0.0231 16.2780 0.0470 2.7041 2.6073 0.4153 0.1369 0.1298 0.2667 0.4504 0.6238 6.91 12.25

31 290.35 0.0113 0.0183 13.7935 0.0444 2.7131 2.8704 0.5113 0.2112 0.1638 0.3750 0.5024 0.7980 7.08 11.41

34 295.50 0.0114 0.0177 13.9106 .i 2.6817 2.8405 0.4663 0.1832 0.1868 0.3700 0.5428 0.5494 6.25 14.91

49 302.08 0.0118 0.0230 14.5328 0.0592 3.1307 2.7539 0.5393 0.2512 0.1664 0.4176 0.6575 0.6769 6.82 11.51

52 321.72 0.0077 0.0196 17.7581 .h 2.9748 2.9260 0.5437 0.2660 0.1412 0.4072 0.6642 0.7733 5.88 27.93

67 267.23 0.0095 0.0194 13.0736 0.0572 2.5671 2.7283 0.5182 0.2446 0.1793 0.4239 0.3404 0.4858 6.19 8.13

70 314.21 0.0115 0.0276 17.4700 0.0647 3.4145 2.8813 0.4640 0.2502 0.1214 0.3716 0.5384 0.7843 6.99 6.32

85 327.87 0.0120 0.0167 17.3200 0.0648 2.9511 2.8848 0.5133 0.2451 0.1658 0.4109 0.5152 0.6621 6.60 7.60

88 297.04 0.0106 0.0213 13.8654 0.0501 2.4354 2.6506 0.4230 0.2017 0.1708 0.3725 0.4181 0.5797 7.37 8.08

103 311.16 0.0107 0.0221 16.7954 0.0560 2.2682 2.6103 0.5530 0.3667 0.2479 0.6146 .j 0.7125 6.24 7.01

106 301.47 0.0077 0.0230 13.9063 0.0539 2.7307 2.7370 0.4956 0.2740 0.1049 0.3789 0.4677 0.7879 5.60 6.72

121 321.29 0.0125 0.0221 17.5331 0.0609 3.1978 3.3115 0.5450 0.2423 0.2071 0.4494 0.5246 0.9893 4.32 5.44

124 296.88 0.0114 0.0282 16.9468 0.0769 2.9474 2.8223 0.4667 0.2700 0.2606 0.5306 0.4894 0.5105 5.49 8.90

134 316.18 0.0120 0.0170 16.5189 0.0655 3.1334 2.6528 0.5248 0.2676 0.2161 0.4837 0.5252 0.8450 4.22 6.40

(continued)
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Groupa
Animal

ID
Sacrifice
Wt. (g)

Pituitary
Wt. (g)

Thyroid
Wt. (g)

Liver
Wt. (g)

Paired
Adrenal
Gland
Wt. (g)

Paired
Kidney
Wt. (g)

Paired
Testis
Wt. (g)

Paired
Epididymis

Wt. (g)

Ventral
Prostate
Wt. (g)

Dorso-
lateral

Prostate
Wt. (g)

Prostate
Wt. (g)

Seminal
Vesicles

with
Coagulating

Glands

LABCb

Muscle
Complex
Wt. (g)

Thyroxine
(ug/dL)

Thyroid
Stimulating
Hormone
(ng/ml)

9 3 238.34 0.0103 0.0120 10.7471 0.0499 2.0486 2.1970 0.3572 0.1615 0.1240 0.2855 0.2538 .k 5.58 10.10

14 248.60 0.0112 0.0139 12.7138 0.0463 2.4471 2.5543 0.3773 0.1563 0.1238 0.2801 0.4307 0.4612 7.13 11.21

17 .d

30 .d

35 296.39 0.0107 0.0170 14.3110 0.0669 2.7639 3.0660 0.4339 0.2101 0.1872 0.3973 0.3293 0.5598 5.86 13.21

48 290.45 .h 0.0172 15.1739 0.0679 2.9837 2.6561 0.4899 0.2327 0.0761 0.3088 0.3184 0.4348 7.17 9.92

53 294.82 0.0096 0.0124 14.9200 0.0560 2.8656 2.8866 0.4790 0.3274 0.1803 0.5077 0.2409 0.6770 6.92 10.85

66 297.38 0.0123 0.0154 14.9000 0.0516 3.0540 2.6535 0.4370 0.3030 0.1567 0.4597 0.5032 0.8630 5.46 8.62

71 297.45 0.0092 0.0166 14.6546 0.0607 2.8959 2.6802 0.5067 0.2527 0.1958 0.4485 0.4385 0.5128 6.83 11.35

84 300.39 0.0087 0.0150 14.8100 0.0765 2.3291 2.3780 0.4126 0.2429 0.1854 0.4283 0.3654 0.5329 7.26 13.55

89 306.70 0.0103 0.0232 16.1744 0.0642 2.5820 2.8520 0.5613 0.2650 0.2152 0.4802 0.4293 0.5725 8.10 10.07

102 331.45 0.0124 0.0190 17.5206 0.0731 3.5649 2.9401 0.4817 0.3186 0.1897 0.5083 0.7663 0.7445 7.58 7.49

107 310.65 0.0109 0.0197 17.0916 0.0811 3.2342 3.1744 0.5435 0.2622 0.2084 0.4706 0.4793 0.5869 7.32 10.64

120 352.75 0.0101 0.0189 17.9763 .i 3.0133 2.8643 0.4776 0.2085 0.2068 0.4153 0.3511 0.6128 5.42 17.05

125 304.15 0.0118 0.0187 15.9546 0.0817 2.9351 2.8912 0.5125 0.2202 0.1855 0.4057 0.3494 0.7563 5.97 6.90

10 136 268.43 0.0107 0.0215 15.2893 0.0430 2.6217 2.7582 0.3986 0.1648 0.1906 0.3554 0.5333 0.4819 5.68 9.66

153 299.89 0.0104 0.0335 15.6513 0.0460 3.0356 2.8389 0.4221 0.2276 0.1245 0.3521 0.6563 0.5056 7.89 13.45

154 323.42 0.0101 0.0257 17.3441 0.0606 3.0151 2.9145 0.4233 0.2765 0.1636 0.4401 0.6422 0.5711 6.80 10.55

171 316.44 0.0109 0.0242 17.9430 0.0473 2.8261 2.7569 0.4200 0.2606 0.1646 0.4252 .j 0.5749 6.09 7.92

172 308.18 0.0073 0.0297 15.8077 0.0504 3.2064 2.8078 0.3990 0.2297 0.1298 0.3595 0.5305 0.5521 6.73 7.03

182 373.28 0.0132 0.0339 23.9654 0.0462 3.8580 3.0265 0.5179 0.2345 0.2445 0.4790 0.8294 0.7450 5.51 11.90

199 320.07 0.0130 0.0264 17.2041 0.0460 3.3432 2.7246 0.5315 0.1636 0.1248 0.2884 0.5526 0.7710 4.67 12.89

200 334.72 0.0123 0.0247 17.8729 0.0457 3.3308 2.8490 0.4754 0.2739 0.2257 0.4996 0.4834 0.6448 5.93 10.72

217 .l

218 293.28 0.0110 0.0338 16.7044 0.0459 2.9051 2.9551 0.4506 0.3341 0.2355 0.5696 0.5100 0.6788 4.57 7.57

235 339.88 0.0132 0.0269 17.7423 0.0479 3.3063 2.9322 0.4252 0.3924 0.1919 0.5843 0.8445 0.7672 4.29 9.65

236 329.09 0.0127 0.0266 18.2380 0.0511 3.1269 2.8797 0.4766 0.2922 0.2046 0.4968 0.8253 0.7634 4.45 20.07

253 310.97 0.0110 0.0285 16.1014 0.0505 2.9009 3.1066 0.5671 0.3322 0.2800 0.6122 0.4582 0.6664 6.12 12.95

254 326.23 0.0169 0.0215 17.1801 0.0559 2.9385 2.7379 0.4779 0.2507 0.1379 0.3886 0.9490 0.7031 6.14 14.01

270 345.87 0.0105 0.0254 19.6305 0.0349 3.1905 2.8616 0.4042 0.2875 0.1749 0.4624 0.5005 0.5125 6.07 13.12
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Groupa
Animal

ID
Sacrifice
Wt. (g)

Pituitary
Wt. (g)

Thyroid
Wt. (g)

Liver
Wt. (g)

Paired
Adrenal
Gland
Wt. (g)

Paired
Kidney
Wt. (g)

Paired
Testis
Wt. (g)

Paired
Epididymis

Wt. (g)

Ventral
Prostate
Wt. (g)

Dorso-
lateral

Prostate
Wt. (g)

Prostate
Wt. (g)

Seminal
Vesicles

with
Coagulating

Glands

LABCb

Muscle
Complex
Wt. (g)

Thyroxine
(ug/dL)

Thyroid
Stimulating
Hormone
(ng/ml)

11 137 233.90 0.0120 0.0697 11.0393 0.0275 1.8680 2.6308 0.2898 0.1774 0.1961 0.3735 0.4110 0.5617 .m 111.64

152 286.22 0.0131 0.0593 13.6800 0.0443 2.1539 2.6230 0.3766 0.2428 0.1657 0.4085 0.6138 0.5689 0.34 60.43

155 284.64 0.0116 0.0489 14.4095 0.0336 2.3819 2.6660 0.3887 0.2023 0.1597 0.3620 0.4839 0.5934 .m 92.25

170 276.66 0.0116 0.0961 13.2111 0.0378 2.4590 2.8952 0.4034 0.2183 0.1839 0.4022 0.6410 0.5943 0.50 71.98

173 345.04 0.0115 0.1082 18.4648 0.0430 2.7076 2.9261 0.4525 0.3249 0.2606 0.5855 0.7725 0.6680 1.06 55.86

183 291.65 0.0083 0.0774 15.2806 0.0422 2.5439 2.9280 0.4841 0.2518 0.1077 0.3595 0.7525 0.9834 0.52 83.31

198 311.13 0.0108 0.0947 15.4070 0.0413 2.5878 2.6507 0.4429 0.2075 0.1199 0.3274 0.7237 0.5446 .m 64.26

201 297.92 0.0117 0.0831 14.9490 0.0356 3.0038 2.8033 0.5072 0.2865 0.2339 0.5204 0.6601 0.7380 .m 83.76

216 325.70 0.0119 0.1003 19.6343 0.0452 2.9837 2.5508 0.4213 0.1811 0.1599 0.3410 0.9681 0.7408 0.67 57.72

219 255.98 0.0116 0.0597 10.9364 0.0348 2.0614 2.8392 0.3987 0.1874 0.1173 0.3047 0.6144 0.5324 0.38 91.48

234 299.54 0.0114 0.0820 16.2718 0.0444 2.4796 3.0582 0.4826 0.2397 0.2003 0.4400 0.4375 0.5910 .m 77.95

237 287.25 0.0119 0.0697 16.7200 0.0350 2.5874 2.7908 0.4889 0.2124 0.1121 0.3245 0.7227 0.5763 0.34 108.04

252 296.39 .h 0.0714 15.0702 0.0347 2.3820 3.0835 0.4760 0.2166 0.1519 0.3685 0.9560 0.5838 0.42 102.04

255 288.51 0.0127 0.0674 14.3812 0.0350 2.1144 2.9722 0.4320 0.2861 0.2353 0.5214 0.8465 0.6952 .m 92.07

269 330.03 0.0129 0.0671 18.8092 0.0432 2.8390 2.6039 0.5342 0.3796 0.1330 0.5126 0.7616 0.8364 0.50 79.12

12 138 .n 0.0082 0.1316 6.6111 0.0278 1.1421 2.2432 0.3447 0.1743 0.1103 0.2846 0.2091 0.3249 .m 61.44

151 139.78 0.0072 0.0484 5.4073 0.0232 1.1506 2.5026 0.3054 0.1072 0.0639 0.1711 0.3950 0.2385 .m 117.78

156 162.05 0.0102 0.0760 6.4584 0.0210 1.3181 2.6500 0.3501 0.2057 0.1185 0.3242 0.5886 0.3297 .m 133.31

169 178.36 0.0105 0.1511 7.6015 0.0311 1.3356 2.7359 0.3412 0.1463 0.1502 0.2965 0.4691 0.3072 0.33 128.91

174 175.63 0.0107 0.0723 6.4552 0.0314 1.3778 2.9400 0.4246 0.1929 0.1006 0.2935 0.4843 0.3529 0.38 161.75

184 157.46 0.0089 0.0885 7.3402 0.0230 1.4106 2.4126 0.3025 0.1310 0.1035 0.2345 0.5307 0.2823 .m 113.40

197 175.07 0.0089 0.0959 8.5362 0.0240 1.5312 2.6979 0.4466 0.3006 0.0649 0.3655 0.6943 0.6849 .m 125.53

202 166.32 0.0082 0.0796 7.1411 0.0245 1.5318 2.6613 0.3851 0.1779 0.1719 0.3498 0.6053 0.3099 .m 173.42

215 190.83 0.0090 0.0817 9.5966 0.0313 1.6059 2.9126 0.4554 0.3014 0.1511 0.4525 0.3809 0.4185 .m 155.11

220 179.65 0.0098 0.0896 8.4431 0.0304 1.5608 2.5119 0.4420 0.2337 0.2038 0.4375 0.6627 0.5001 0.41 151.06

233 178.52 0.0146 0.0786 8.4094 0.0217 1.3674 2.4587 0.3911 0.1819 0.1623 0.3442 0.5302 0.2810 .m 143.44

238 185.84 0.0090 0.0791 8.4734 0.0211 1.4182 2.7717 0.4111 0.1189 0.1223 0.2412 0.7354 0.4512 0.36 107.24

251 182.42 0.0085 0.0848 7.7825 0.0245 1.5429 2.7335 0.3736 0.1737 0.1245 0.2982 0.4694 0.3890 0.36 141.69

256 188.92 0.0113 0.0831 9.5444 0.0212 1.6238 2.8623 0.3340 0.1983 0.1867 0.3850 0.5870 0.3124 0.40 170.73

268 .o

(continued)
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Groupa
Animal

ID
Sacrifice
Wt. (g)

Pituitary
Wt. (g)

Thyroid
Wt. (g)

Liver
Wt. (g)

Paired
Adrenal
Gland
Wt. (g)

Paired
Kidney
Wt. (g)

Paired
Testis
Wt. (g)

Paired
Epididymis

Wt. (g)

Ventral
Prostate
Wt. (g)

Dorso-
lateral

Prostate
Wt. (g)

Prostate
Wt. (g)

Seminal
Vesicles

with
Coagulating

Glands

LABCb

Muscle
Complex
Wt. (g)

Thyroxine
(ug/dL)

Thyroid
Stimulating
Hormone
(ng/ml)

13 141 265.43 0.0085 0.0206 15.2718 0.0523 2.6358 2.6178 0.3818 0.1824 0.1183 0.3007 0.4915 0.5835 5.53 6.75

148 320.05 0.0116 0.0261 19.8011 0.0613 3.2611 2.9561 0.4098 0.2847 0.1393 0.4240 0.5170 0.6287 5.61 14.18

159 282.82 0.0102 0.0278 17.3819 0.0435 2.7373 2.7048 0.3149 0.2425 0.1655 0.4080 0.3664 0.5081 6.24 7.43

166 310.07 0.0114 0.0234 17.6193 0.0836 2.9049 2.9963 0.4414 0.1931 0.0796 0.2727 0.5111 0.3560 5.15 13.48

177 347.18 0.0102 0.0192 20.7444 0.0785 3.2210 3.1680 0.4317 0.1976 0.0817 0.2793 0.5409 0.5558 5.31 10.47

187 301.81 0.0109 0.0247 16.6796 0.0661 3.0240 3.0187 0.3842 0.2401 0.1244 0.3645 0.4503 0.6340 5.17 10.69

194 287.93 0.0115 0.0298 15.7052 0.0543 2.6834 2.5441 0.4123 0.2158 0.1364 0.3522 0.4269 0.4804 4.89 8.60

205 328.08 0.0090 0.0318 21.3076 0.0747 3.0509 2.4632 0.4403 0.1910 0.1570 0.3480 0.4054 0.7173 4.02 7.31

212 323.32 0.0138 0.0281 20.0329 0.0879 3.0942 2.9565 0.4101 0.2966 0.1769 0.4735 0.4646 0.5682 6.75 9.63

223 314.23 0.0115 0.0327 19.5372 0.0852 3.3423 2.8108 0.4426 0.1728 0.1142 0.2870 0.4657 0.4277 5.76 7.24

230 304.78 0.0090 0.0301 20.5532 0.0720 3.2662 3.0906 0.5293 0.3007 0.2768 0.5775 0.5598 0.6337 5.48 8.30

241 355.54 0.0109 0.0278 20.3301 0.0889 3.3114 2.7684 0.5202 0.3077 0.2112 0.5189 0.3921 0.5584 6.09 9.55

248 326.86 0.0116 0.0195 21.1596 0.0731 3.2142 2.5377 0.4043 0.2461 0.1727 0.4188 0.6243 0.5940 4.77 10.68

259 314.11 0.0089 0.0303 21.5657 0.0747 3.1372 2.6603 0.4353 0.2518 0.1574 0.4092 0.6130 0.7204 7.30 13.09

265 353.06 0.0113 0.0264 20.2411 0.0599 3.6472 2.7836 0.4835 0.2350 0.2469 0.4819 0.3547 0.6699 5.56 12.96

14 142 261.19 0.0097 0.0265 15.5572 0.0619 2.5635 2.5962 0.3990 0.0589 0.1286 0.1875 0.2932 0.4956 6.23 11.54

147 276.11 0.0107 0.0239 16.8246 0.0860 2.7581 2.7823 0.3983 0.2140 0.1259 0.3399 0.3268 0.4761 5.83 11.24

160 276.03 0.0100 0.0288 16.5424 0.0790 2.5782 2.6642 0.3476 0.1233 0.0686 0.1919 0.3116 0.4002 5.70 10.31

165 273.75 0.0102 0.0279 16.8484 0.0738 2.6895 2.8157 0.4230 0.2334 0.1503 0.3837 0.4540 0.4975 6.92 9.76

178 309.03 0.0097 0.0244 17.7653 0.1075 3.2857 2.8237 0.3712 0.2020 0.1020 0.3040 0.4583 0.4160 5.33 8.49

188 288.14 0.0142 0.0235 17.1234 0.1131 3.6148 2.7062 0.4322 0.3413 0.1365 0.4778 0.5426 0.7763 6.10 8.89

193 296.85 0.0140 0.0278 18.7725 0.1084 3.8480 2.7640 0.4613 0.3380 0.1887 0.5267 0.7379 0.7512 5.36 8.69

206 301.20 0.0116 0.0270 18.1900 0.1141 3.1269 2.7645 0.3542 0.0897 0.0740 0.1637 0.4181 0.4337 5.25 15.64

211 290.34 0.0117 0.0263 18.1705 0.0724 2.8332 2.5560 0.4017 0.1593 0.1841 0.3434 0.2658 0.4942 5.32 9.43

224 287.98 0.0091 0.0227 17.8265 0.0812 2.8541 2.7954 0.4494 0.3022 0.2393 0.5415 0.2266 0.5684 4.25 19.48

229 337.76 0.0138 0.0291 23.8740 0.0824 3.4362 2.7373 0.4261 0.0983 0.1750 0.2733 0.5398 0.5715 4.32 11.52

242 .p

247 335.92 0.0147 0.0289 24.0545 0.1104 3.6851 2.7310 0.4978 0.2019 0.1788 0.3807 0.5506 0.5461 5.94 14.33

260 345.72 0.0114 0.0306 23.0081 0.0998 3.5310 2.7431 0.4015 0.2523 0.1382 0.3905 0.3756 0.5203 6.27 8.32

264 341.02 0.0132 0.0270 23.4041 0.0815 3.4309 2.6171 0.4018 0.2672 0.1757 0.4429 0.3693 0.6476 6.34 8.39
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Groupa
Animal

ID
Sacrifice
Wt. (g)

Pituitary
Wt. (g)

Thyroid
Wt. (g)

Liver
Wt. (g)

Paired
Adrenal
Gland
Wt. (g)

Paired
Kidney
Wt. (g)

Paired
Testis
Wt. (g)

Paired
Epididymis

Wt. (g)

Ventral
Prostate
Wt. (g)

Dorso-
lateral

Prostate
Wt. (g)

Prostate
Wt. (g)

Seminal
Vesicles

with
Coagulating

Glands

LABCb

Muscle
Complex
Wt. (g)

Thyroxine
(ug/dL)

Thyroid
Stimulating
Hormone
(ng/ml)

15 139 275.54 0.0099 0.0289 16.1382 0.0430 2.6605 2.5875 0.3176 0.1937 0.0714 0.2651 0.2377 0.3136 4.69 10.77

150 278.12 0.0092 0.0298 14.8480 0.0510 2.8287 2.6633 0.4269 0.1581 0.1867 0.3448 0.4718 0.4634 4.84 9.64

157 272.77 0.0098 0.0234 13.5665 0.0491 2.5701 2.8482 0.3941 0.1793 0.1005 0.2798 0.3912 0.4360 4.70 10.40

168 290.77 0.0075 0.0289 14.6707 0.0526 2.8529 2.9119 0.3942 0.1933 0.1193 0.3126 0.4706 0.4360 5.23 8.11

175 293.71 0.0067 0.0367 15.2936 0.0478 3.2323 3.0946 0.3248 0.1825 0.1131 0.2956 0.3476 0.4266 7.48 8.19

185 290.21 0.0099 0.0283 15.9456 0.0555 2.8810 2.9281 0.4741 0.2662 0.1365 0.4027 0.4701 0.5060 4.73 5.92

196 304.09 0.0118 0.0352 16.4432 0.0580 3.1694 2.7290 0.4584 .h 0.2385 .q 0.2301 0.7321 4.30 12.05

203 302.45 0.0114 0.0296 19.3331 0.0529 3.2074 2.8674 0.4311 0.1826 0.1765 0.3591 0.6403 0.5591 3.65 11.85

214 271.87 0.0099 0.0335 15.4315 0.0354 2.7740 2.5462 0.3888 0.1587 0.1518 0.3105 0.5490 0.5239 .r .r

221 303.05 0.0084 0.0249 17.9891 0.0535 2.9334 2.4024 0.4149 0.1745 0.1852 0.3597 0.3787 0.6710 3.38 7.15

232 293.40 0.0094 0.0297 16.0940 0.0486 2.7364 2.8840 0.4133 0.2057 0.0785 0.2842 0.4801 0.6298 3.52 10.86

239 330.67 0.0097 0.0254 19.5265 0.0468 3.2445 2.6971 0.4172 0.1720 0.1786 0.3506 0.5658 0.5928 3.02 7.35

250 299.68 0.0104 0.0263 16.0117 0.0449 2.8277 2.8962 0.5021 0.1929 0.1301 0.3230 0.5258 0.4827 5.46 8.32

257 348.48 0.0106 0.0298 22.8121 0.0479 3.0446 2.8008 0.4820 0.1934 0.1614 0.3548 0.5225 0.6310 5.00 6.88

267 325.02 0.0103 0.0300 18.7668 0.0374 2.8845 2.7712 0.4398 0.2674 0.1702 0.4376 0.7088 0.7515 4.43 8.23

16 140 260.17 0.0083 0.0237 14.1313 0.0444 2.6644 2.4274 0.3547 0.1421 0.1250 0.2671 0.4570 0.3967 3.38 8.75

149 230.84 0.0088 0.0262 11.9581 0.0395 2.0354 2.6111 0.3138 0.1443 0.1234 0.2677 0.1659 0.3684 2.99 7.87

158 254.01 0.0085 0.0249 12.7527 0.0516 2.3124 2.8141 0.3623 0.1422 0.0906 0.2328 0.3618 0.4678 4.77 8.00

167 226.14 0.0074 0.0200 11.9257 0.0433 2.0480 2.3887 0.3455 0.1643 0.0925 0.2568 .j 0.3378 2.82 8.07

176 295.37 0.0113 0.0230 16.0468 0.0539 3.0134 2.7385 0.3915 0.1911 0.1600 0.3511 0.4521 0.5135 3.90 10.80

186 281.14 0.0098 0.0255 15.7303 0.0563 3.2833 2.6922 0.4170 0.2165 0.1332 0.3497 0.4862 0.4876 3.43 12.78

195 258.00 0.0082 0.0278 13.1759 0.0377 2.4408 2.4968 0.3732 0.1605 0.1218 0.2823 0.3575 0.4117 2.99 6.78

204 242.97 0.0087 0.0204 14.0914 0.0323 2.5294 2.3517 0.3741 0.2117 0.0705 0.2822 0.1204 0.4396 3.20 9.24

213 271.42 0.0089 0.0209 16.2752 0.0493 2.6962 2.5244 0.3533 0.1911 0.1066 0.2977 0.4820 0.4117 3.76 13.10

222 264.04 0.0082 0.0255 15.0096 0.0365 2.7510 2.7191 0.4025 0.2175 0.1027 0.3202 0.4730 0.4632 3.01 8.36

231 251.29 0.0083 0.0219 14.8029 0.0445 2.5183 3.1639 0.4066 0.1731 0.0895 0.2626 0.2620 0.3864 2.73 8.98

240 312.12 0.0106 0.0241 20.3758 0.0501 3.3832 2.6137 0.3606 0.1402 0.1294 0.2696 0.2648 0.4492 2.61 15.51

249 282.84 0.0108 0.0208 15.5000 0.0417 2.5402 2.7903 0.3922 0.0912 0.1603 0.2515 0.5363 0.7025 3.66 5.99

258 292.75 0.0116 0.0302 16.2961 0.0708 3.3319 2.8636 0.5374 0.3022 0.2022 0.5044 0.3951 0.5279 4.09 5.60

266 310.27 0.0092 0.0281 16.7564 0.0441 3.3700 2.8096 0.3282 0.2801 0.2046 0.4847 0.1550 0.4752 3.66 12.50

(continued)
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Groupa
Animal

ID
Sacrifice
Wt. (g)

Pituitary
Wt. (g)

Thyroid
Wt. (g)

Liver
Wt. (g)

Paired
Adrenal
Gland
Wt. (g)

Paired
Kidney
Wt. (g)

Paired
Testis
Wt. (g)

Paired
Epididymis

Wt. (g)

Ventral
Prostate
Wt. (g)

Dorso-
lateral

Prostate
Wt. (g)

Prostate
Wt. (g)

Seminal
Vesicles

with
Coagulating

Glands

LABCb

Muscle
Complex
Wt. (g)

Thyroxine
(ug/dL)

Thyroid
Stimulating
Hormone
(ng/ml)

17 143 273.85 0.0118 0.0327 17.4827 0.0525 2.6100 2.6287 0.3848 0.2413 0.1351 0.3764 0.4640 0.5216 6.87 13.78

146 299.66 0.0104 0.0252 19.4050 0.0397 3.2166 2.6791 0.3959 0.1732 0.1532 0.3264 0.7568 0.5670 6.46 9.35

161 300.98 .h 0.0408 20.3494 0.0494 2.6725 2.6065 0.3874 0.1532 0.1640 0.3172 0.5862 0.4875 7.38 13.54

164 329.63 0.0085 0.0380 21.1594 0.0517 2.8652 2.8191 0.4368 0.3024 0.1636 0.4660 0.7494 0.6194 6.44 10.97

179 319.42 0.0115 0.0385 18.3210 0.0560 3.0156 2.8640 0.4528 0.3413 0.1680 0.5093 0.7000 0.6032 5.88 21.09

189 301.96 0.0101 0.0372 18.3697 0.0724 3.3204 2.5850 0.4861 0.2920 0.1191 0.4111 0.5548 0.5884 5.11 20.13

192 350.01 0.0106 0.0352 23.1780 0.0524 3.2665 2.8597 0.4565 0.2903 0.1411 0.4314 0.6508 0.6614 3.93 14.16

207 293.91 0.0123 0.0254 19.4894 0.0643 3.0786 2.7945 0.4300 0.3252 0.1870 0.5122 0.6488 0.6695 5.47 27.72

210 273.90 0.0061 0.0265 18.1859 0.0442 2.4734 2.5635 0.4274 0.1835 0.0852 0.2687 0.5686 0.5279 4.58 18.00

225 334.96 0.0090 0.0330 22.0598 0.0678 3.2548 2.5916 0.4671 0.2399 0.2323 0.4722 0.3421 0.7889 5.40 12.55

228 320.45 0.0117 0.0274 21.3093 0.0492 3.1297 2.7863 0.4363 0.2814 0.1172 0.3986 1.0679 0.6373 3.82 22.24

243 385.09 0.0067 0.0293 27.6322 0.0528 3.8360 2.9371 0.4706 0.3602 0.1730 0.5332 0.7584 0.6156 5.81 27.64

246 283.85 0.0144 0.0257 19.1822 0.0439 2.6191 2.7855 0.4704 0.1554 0.1287 0.2841 0.4876 0.5553 5.80 13.36

261 308.31 0.0112 0.0299 19.2691 0.0526 3.0840 3.1979 0.5855 0.4097 0.2957 0.7054 0.6243 0.6569 5.53 12.10

263 305.11 0.0123 0.0330 19.7582 0.0449 3.4090 2.8572 0.4737 0.4088 0.1145 0.5233 0.6549 0.5975 6.43 8.86

18 144 265.71 0.0100 0.0291 19.6582 0.0495 2.6840 2.1776 0.3720 0.1971 0.2072 0.4043 0.3804 0.4591 6.19 9.45

145 284.21 0.0107 0.0383 21.4656 0.0225 2.7613 2.5154 0.2891 0.1990 0.1757 0.3747 0.4779 0.5153 6.39 27.86

162 281.88 0.0102 0.0209 17.8585 0.0469 2.6733 2.7159 0.4086 0.1806 0.1230 0.3036 0.6415 0.4582 5.31 25.80

163 310.28 0.0115 0.0303 22.7501 0.0443 3.0806 2.7456 0.4134 0.2555 0.2196 0.4751 0.5861 0.5198 6.12 6.91

180 280.63 0.0100 0.0344 20.0776 0.0397 2.7880 2.5379 0.3080 0.1997 0.1965 0.3962 0.3247 0.4841 7.05 9.43

181 258.14 0.0083 0.0346 16.7381 0.0658 2.4313 2.7614 0.3919 0.1750 0.0835 0.2585 0.3812 0.4243 6.08 11.05

190 272.49 0.0101 0.0257 19.8510 0.0411 2.8755 2.8303 0.4188 0.1711 0.1149 0.2860 0.4023 0.4646 5.79 15.61

191 278.03 0.0106 0.0238 20.0250 0.0547 3.0560 2.4089 0.4790 0.2450 0.2494 0.4944 0.3641 0.6640 5.17 11.12

208 279.73 0.0105 0.0340 20.7203 0.0467 3.0073 2.7213 0.4388 0.2552 0.1534 0.4086 0.3827 0.4431 6.37 10.74

209 314.58 0.0121 0.0395 22.6696 0.0546 3.4696 2.8889 0.4950 0.3205 0.2615 0.5820 0.4382 0.7720 5.32 15.89

226 340.04 0.0105 0.0353 25.1465 0.0482 3.4563 2.3825 0.3738 0.1525 0.0876 0.2401 0.4928 0.4932 5.07 12.01

227 312.83 .h 0.0361 25.1488 0.0534 3.3847 3.0764 0.4315 0.2878 0.2268 0.5146 0.7653 0.5247 4.77 15.60

244 352.47 .h 0.0337 26.8862 0.0686 3.3225 2.7033 0.4442 0.2689 0.1843 0.4532 0.7167 0.5099 5.62 20.02

245 327.11 0.0105 0.0363 26.1542 0.0453 3.0440 2.6680 0.4119 0.1042 0.1789 0.2831 0.4799 0.5948 5.30 17.46

262 296.28 0.0107 0.0362 22.4525 0.0439 2.7181 2.5148 0.3624 0.2185 0.2454 0.4639 0.4752 0.5505 5.35 8.03

(continued)
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aDose groups are as follows: 1 is 0 mg/kg/day; 2 is 75 mg/kg/day Atrazine; 3 is 150 mg/kg/day Atrazine; 4 is 50 mg/kg/day of p,p’-
Dichlorodiphenyldichloroethane; 5 is 100 mg/kg/day of p,p’-Dichlorodiphenyldichloroethane; 6 is 30 mg/kg/day of Vinclozolin; 7 is 100 mg/kg/day of Vinclozolin;
8 is 25 mg/kg/day of Methoxychlor; 9 is 50 mg/kg/day of Methoxychlor; 10 is 0 mg/kg/day; 11 is 2 mg/kg/day of Propylthiouracil; 12 is 25 mg/kg/day of
Propylthiouracil; 13 is 50 mg/kg/day of Ketoconazole; 14 is 100 mg/kg/day of Ketoconazole; 15 is 50 mg/kg/day of Linuron; 16 is 100 mg/kg/day of Linuron; 17
is 50 mg/kg/day of Phenobarbital and 18 is 100 mg/kg/day of Phenobarbital.  Groups 1 through 9 were in component 1 and groups 10 through 18 were in
component 2.

bLevator ani plus bulbcavernosus muscle complex.
cBody weight was inadvertently not recorded prior to blood being taken.
dMale was removed from the study because his correct postnatal day 0 could not be confirmed.
eMale was removed from the study because it was not dosed on the correct postnatal days.
fMale was found dead on postnatal day 37 after dosing (misdirected dose).
gMale was euthanized on postnatal day 29 after dosing due to a leg injury.
hOrgan weight was a statistical outlier and therefore it was excluded.
iAdrenal gland was inadvertently lost prior to being weighed.
jSeminal vesicles with coagulating glands was inadvertently nicked and leaked prior to weighing and therefore the weight was excluded.
kLevator ani plus bulbcavernosus muscle complex was inadvertently not completely removed from the animal and therefore the weight was excluded.
lMale was found dead on postnatal day 31 prior to dosing (misdirected dose).
mValue was below the minimum detection limit.
nWeight was inadvertently not recorded.
oMale was found dead on postnatal day 50 prior to dosing.
pMale was found dead on postnatal day 37 prior to dosing (misdirected dose).
qValue could not be determined since the ventral prostate weight was a statistical outlier and therefore it was excluded.
rThe blood tube was accidentally dropped therefore no sample was available for this animal.



Table A-11.  Individual F1 Male Necropsy Findings    (page 1 of 5)

A. Scheduled Necropsy

Groupa Animal ID Necropsy Finding

 1    15  Kidney: hydronephrosis, right        

 2   101  Testis: undescended, left            
    Testis: reduced in size, left        
    Epididymis: reduced in size, left                       
    133  Kidney: hydronephrosis, right        

 3    13  Kidney: hydronephrosis, right        
     91  Kidney: hydronephrosis, right        

 4    12  Kidney: hydronephrosis, right        

 5     7  Chromodacryorrhea: nose              
     26  Intestines: distended with air       
     39  Kidney: hydronephrosis, bilateral                       
     44  Kidney: hydronephrosis, right        
     98  Kidney: hydronephrosis, right        
    116  Kidney: hydronephrosis, right        

 6     8  Kidney: hydronephrosis, right        
     11  Kidney: hydronephrosis, right        
     22  Kidney: hydronephrosis, right        
     61  Kidney: hydronephrosis, right        

 7    10  Kidney: hydronephrosis, right        
     42  Kidney: hydronephrosis, right        
     59  Kidney: hydronephrosis, right        
    Seminal Vesicles: reduced in size                       

 9    89  Kidney: hydronephrosis, right        

 10   199  Urinary Bladder: multiple 1 to 3 mm calculi and wall
 thickened             

(continued)



Table A-11.  Individual F1 Male Necropsy Findings    (page 2 of 5)

A. Scheduled Necropsy

Groupa Animal ID Necropsy Finding

 11   152  Thyroid: enlarged and darkened, left side               
    170  Thyroid: enlarged and darkened       
    173  Kidney: hydronephrosis, right        
    Thyroid: darkened and right side enlarged               
    183  Thyroid: enlarged                    
    198  Thyroid: enlarged, bilateral         
    201  Thyroid: enlarged                    
    219  Ventral Prostate: reduced in size                       
    Dorsolateral Prostate: reduced in size                  
    Seminal Vesicles: reduced in size, bilateral            
    Thyroid: enlarged and reddened, bilateral               
    237  Thyroid: enlarged and reddened       
    252  Thyroid: enlarged                    
    269  Lungs: multiple foci                 

 12   138  Thyroid: enlarged                    
    151  Thyroid: enlarged, bilateral         
    156  Thyroid: enlarged and reddened, bilateral               
    169  Kidney: hydronephrosis, right        
    Thyroid: enlarged and reddened, bilateral               
    174  Liver: reduced in size               
    Thyroid: enlarged and reddened, bilateral               
    184  Thyroid: enlarged and reddened, bilateral               
    197  Liver: mottled                       
    Thyroid: enlarged, bilateral         
    202  Thyroid: enlarged and reddened, bilateral               
    Pituitary: reduced in size           
    215  Adrenal Gland: reduced in size, bilateral               
    Thyroid: enlarged                    
    220  Adrenal Gland: reduced in size, bilateral               
    Thyroid: enlarged, bilateral         
    233  Kidney: hydronephrosis, right        
    Liver: mottled                       
    Thyroid: enlarged, bilateral         
    238  Liver: reduced in size               
    Adrenal Gland: reduced in size, bilateral               
    Kidney: reduced in size, bilateral                      
    Thyroid: enlarged and reddened       
    251  Liver: reduced in size               
    Ventral Prostate: reduced in size                       
    Dorsolateral Prostate: reduced in size                  
    Thyroid: enlarged and reddened       

(continued)
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A. Scheduled Necropsy

Groupa Animal ID Necropsy Finding

 12   256  Liver: reduced in size               
    Adrenal Gland: reduced in size, bilateral               
    Thyroid: enlarged and reddened       

 13   177  Seminal Vesicles: reduced in size                       
    Dorsolateral Prostate: reduced in size                  
    194  Adrenal Gland: dark tan/brown, bilateral                
    205  Adrenal Gland: pale, bilateral       
    212  Adrenal Gland: enlarged, bilateral                      
    223  Kidney: hydronephrosis, right        
    230  Adrenal Gland: pale, bilateral       

 14   160  Kidney: hydronephrosis, right        
    178  Adrenal Gland: enlarged, bilateral                      
    188  Adrenal Gland: enlarged, bilateral                      
    193  Adrenal Gland: enlarged, bilateral                      
    206  Ventral Prostate: reduced in size                       
    Dorsolateral Prostate: reduced in size                  
    Seminal Vesicles: reduced in size, bilateral            
    Adrenal Gland: enlarged, bilateral                      
    211  Ventral Prostate: reduced in size                       
    Seminal Vesicle: reduced in size     
    Adrenal Gland: enlarged, bilateral                      
    224  Seminal Vesicles: reduced in size                       
    229  Seminal Vesicles: reduced in size, bilateral            
    Ventral Prostate: reduced in size                       
    247  Lung: pinpoint foci, right           
    264  Kidney: hydronephrosis, right        
    Adrenal Gland: enlarged, left        

 15   139  Seminal Vesicles: reduced in size, bilateral            
    Ventral Prostate: reduced in size                       
    196  Seminal Vesicle: reduced in size, right                 
    214  Ventral Prostate: reduced in size                       
    Dorsolateral Prostate: reduced in size                  
    232  Seminal Vesicles: reduced in size, bilateral            
    Dorsolateral Prostate: reduced in size                  

(continued)
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A. Scheduled Necropsy

Groupa Animal ID Necropsy Finding

 16   149  Seminal Vesicles: reduced in size                       
    158  Seminal Vesicles: reduced in size, bilateral            
    Ventral Prostate: reduced in size                       
    Dorsolateral Prostate: reduced in size                  
    195  Seminal Vesicles: reduced in size, bilateral            
    Ventral Prostate: reduced in size                       
    Dorsolateral Prostate: reduced in size                  
    Pituitary: reduced in size           
    204  Ventral Prostate: reduced in size                       
    Dorsolateral Prostate: reduced in size                  
    Seminal Vesicles: reduced in size                       
    231  Seminal Vesicles: reduced in size                       
    240  Seminal Vesicles: reduced in size                       
    249  Ventral Prostate: reduced in size                       
    258  Spleen: enlarged with white foci     
    Lungs: multiple reddened areas       
    Kidney: hydronephrosis, right        

 17   164  Kidney: hydronephrosis, right        
    210  Ventral Prostate: reduced in size                       
    Dorsolateral Prostate: reduced in size                  
    Seminal Vesicles: reduced in size, bilateral            
    246  Kidney: hydronephrosis, right        

 18   163  Kidney: hydronephrosis, right        
    181  Seminal Vesicles: reduced in size                       
    Dorsolateral Prostate: reduced in size                  
    208  Kidney: hydronephrosis, right        
 18   226  Ventral Prostate: reduced in size                       
    Dorsolateral Prostate: reduced in size                  
    Seminal Vesicles: reduced in size, bilateral            
    245  Ventral Prostate: reduced in size                       
    Seminal Vesicles: reduced in size                       

(continued)
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B. Unscheduled Necropsy

Groupa Animal ID Necropsy Finding

 2    54  Misdirected dose                     

 4    20  Left metatarsal extremely swollen and edematous with
 ankle scabbed over and venous return appeared
 constricted by underlying tissue 

 10   217  Lungs: congested and oil present on cut surface,
 misdirected dose          

 12   268  Trachea: oil present                 

 14   242  Lungs: congested, dark red, small amount of corn oil on cut
 surface, misdirected dose         

aDose groups are as follows: 1 is 0 mg/kg/day; 2 is 75 mg/kg/day Atrazine; 3 is 150 mg/kg/day Atrazine; 4
is 50 mg/kg/day of p,p’-Dichlorodiphenyldichloroethane; 5 is 100 mg/kg/day of p,p’-
Dichlorodiphenyldichloroethane; 6 is 30 mg/kg/day of Vinclozolin; 7 is 100 mg/kg/day of Vinclozolin; 8 is
25 mg/kg/day of Methoxychlor; 9 is 50 mg/kg/day of Methoxychlor; 10 is 0 mg/kg/day; 11 is 2 mg/kg/day
of Propylthiouracil; 12 is 25 mg/kg/day of Propylthiouracil; 13 is 50 mg/kg/day of Ketoconazole; 14 is 100
mg/kg/day of Ketoconazole; 15 is 50 mg/kg/day of Linuron; 16 is 100 mg/kg/day of Linuron; 17 is 50
mg/kg/day of Phenobarbital and 18 is 100 mg/kg/day of Phenobarbital.  Groups 1 through 9 were in
component 1 and groups 10 through 18 were in component 2.



Table B-1.  Summary of the F0 Reproductive and Lactational Indexes of the Untreated Females for the
F1 Litters    (page 1 of 2)

No. of Females

 No. of Pregnant Females

 48a

 No. of Females with Live Litters (pnd 0)

 48

 Gestational Index (no. females with live litters/no. females pregnant)

 100.0

 Gestational Length (days)b

    21.8
  +  0.1
    N=48

No. of Live Litters:

Postnatal Day 0 48
Postnatal Day 4 48
Postnatal Day 7 48
Postnatal Day 14 48
Postnatal Day 21 48

 Number of Live Pups on Postnatal Day 0b

    12.6
  +  0.3
    N=48

 Number of Dead Pups on Postnatal Day 0b

     0.1
  +  0.1
    N=48

 Total Number of Pups on Postnatal Day 0b

    12.7
  +  0.3
    N=48

 Stillbirth Index (no. dead on pnd 0/total no. on pnd 0)b

    1.4
  +  0.7
    N=48

(continued)



Table B-1.  Summary of the F0 Reproductive and Lactational Indexes of the Untreated Females for the
F1 Litters    (page 2 of 2)

 Live Birth Index (no. live on pnd 0/total no. on pnd 0)b

    98.6
  +  0.8
    N=48

 4 Day Survival Index (no. surviving 4 days/no. live on pnd 0)b

    99.1
  +  0.4
    N=48

 7 Day Survival Index (no. surviving 7 days/no. live on pnd 4)b

   100.0
  +  0.0
    N=48

 14 Day Survival Index (no. surviving 14 days/no. live on pnd 7)b

   100.0
  +  0.0
    N=48

 21 Day Survival Index (no. surviving 21 days/no. live on pnd 14)b

   99.7
  +  0.3
    N=48

 Lactational Index (no. surviving 21 days/no. live on pnd 4)b

   99.7
  +  0.3
    N=48

aFemales 4 and 12 were removed from the study because their correct postnatal day 0 could not be
confirmed.

bReported as the mean + S.E.M.;  pnd=postnatal day.  All indexes are the average percent per litter.



Table B-2.  Summary of the F1 Litter Size, Pup Body Weights, and Percent Male Pups During Lactation
from the F0 Untreated Females    (page 1 of 3)

No. of Live Litters:

Postnatal Day 0 48
Postnatal Day 4 48
Postnatal Day 7 48
Postnatal Day 14 48
Postnatal Day 21 48

 Average Number of Live Pups per Litter (pnd 0)a

    12.6
  +  0.3
    N=48

 Average Number of Live Pups per Litter (pnd 4)a

    12.5
  +  0.3
    N=48

 Average Number of Live Pups per Litter (pnd 7)a

    9.7
  +  0.1
    N=48

 Average Number of Live Pups per LItter (pnd 14)a

    9.7
  +  0.1
    N=48

 Average Number of Live Pups per Litter (pnd 21)a

    9.7
  +  0.2
    N=48

 Average Pup Body Weight (g) per Litter (pnd 0)a

    6.63
  + 0.08
    N=48

 Average Male Body Weight (g) per Litter (pnd 0)a

    6.78
  + 0.08
    N=47b

 Average Female Body Weight (g) per Litter (pnd 0)a

    6.44
  + 0.08
    N=48

(continued)



Table B-2.  Summary of the F1 Litter Size, Pup Body Weights, and Percent Male Pups During Lactation
from the F0 Untreated Females    (page 2 of 3)

 Average Pup Body Weight (g) per Litter (pnd 4)a

   10.79
  + 0.15
    N=48

 Average Male Body Weight (g) per Litter (pnd 4)a

   11.03
  + 0.16
    N=47b

 Average Female Body Weight (g) per Litter (pnd 4)a

   10.48
  + 0.16
    N=48

 Average Pup Body Weight (g) per Litter (pnd 7)a

   17.22
  + 0.25
    N=48

 Average Male Body Weight (g) per Litter (pnd 7)a

   17.50
  + 0.25
    N=47b

 Average Female Body Weight (g) per Litter (pnd 7)a

   16.67
  + 0.28
    N=44c

 Average Pup Body Weight (g) per Litter (pnd 14)a

  33.97
  + 0.46
    N=48

 Average Male Body Weight (g) per Litter (pnd 14)a

   34.43
  + 0.47
    N=47b

 Average Female Body Weight (g) per Litter (pnd 14)a

   33.14
  + 0.50
    N=44c

(continued)



Table B-2.  Summary of the F1 Litter Size, Pup Body Weights, and Percent Male Pups During Lactation
from the F0 Untreated Females    (page 3 of 3)

 Average Pup Body Weight (g) per Litter (pnd 21)a

  55.89
  + 0.83
    N=48

 Average Male Body Weight (g) per Litter (pnd 21)a

  56.81
  + 0.86
    N=47b

 Average Female Body Weight (g) per Litter (pnd 21)a

  54.15
  + 0.89
    N=44c

 Percent Male Pups per Litter (pnd 0)a

   51.5
  + 2.3
    N=48

 Percent Male Pups per Litter (pnd 4)a

   51.5
  + 2.3
    N=48

aReported as the mean + S.E.M.;  pnd=postnatal day.
bDecrease in N is due to one litter having only female pups.
cDecrease in N is due to four litters having only male pups.



Table B-3.  Summary of the Clinical Observations on Postnatal Days 0 Through 21 for the F1 Pups from
the F0 Untreated Females    (page 1 of 1)

Daya Sexb Clinical Observation

0 F Found dead 4

M Found dead 3

No milk band 1

4 F Missing and presumed dead 2

M Missing and presumed dead 4

Tail: thread-like; Pup culled 1

14 F Eye(s): not open 1

Thin fur: back 3

M Tail: kinked 1

Thin fur: back 3

21 F Can nibaliz ed, 1  x 2 cm  piece  of fur /skin  only 1

Eye(s): not open; Head: domed 1

aPos tnata l day.
bF is female and M is male.



Table B-4.  Summary of the Necropsy Findings on Postnatal Days 0 Through 21 for the F1 Pups from the
F0 Untreated Females    (page 1 of 1)

Daya Sexb Necropsy Finding

0 F Ductu s open ; Digestive  tract too au tolyzed to evalu ate 1

Ductus open; No air in lungs; No milk in stomach 2

Necropsy inadvertently not performed 1

M Ductus open; Milk in stomach 1

Ductus open; No air in lungs; No milk in stomach 1

Plac enta  still atta ched; Du ctus  open ; No a ir in lungs; N o m ilk in
     stomach 1

21 F Cann ibalized, una ble to evalu ate 1

aPos tnata l day.
bF is female and M is male.



Tab le B-5 .  Individ ual F0 Untreated Female Reproductive and Lactational Indexes    (page 1 of 2)

Fem ale ID Pregnant
Live
Litter

Gestational
Length

Live
PND 0

Dead
PND 0

Total
PND 0

Live
PND 4

Live
PND 7

Live
PND 14

Live
PND 21

2a Yes Yes 22 13 0 13 13 10 10 10

4b

6 Yes Yes 22 15 0 15 15 10 10 10

8 Yes Yes 22 12 0 12 12 10 10 10

10 Yes Yes 22 15 0 15 15 10 10 10

12b

14 Yes Yes 22 15 0 15 15 10 10 10

16 Yes Yes 21 15 1 16 15 10 10 10

18 Yes Yes 22 13 0 13 12 10 10 10

20 Yes Yes 22 15 0 15 15 10 10 10

22 Yes Yes 22 10 1 11 10 10 10 10

24 Yes Yes 21 10 0 10 10 10 10 10

26 Yes Yes 22 11 0 11 10 10 10 10

28 Yes Yes 22 12 1 13 12 10 10 10

30 Yes Yes 22 7 1 8 7 6 6 6

32 Yes Yes 22 13 0 13 13 10 10 10

34 Yes Yes 22 15 0 15 15 10 10 10

36 Yes Yes 22 12 0 12 12 10 10 10

38 Yes Yes 22 11 0 11 11 10 10 10

40 Yes Yes 22 6 3 9 6 6 6 6

42 Yes Yes 22 12 0 12 12 10 10 10

44 Yes Yes 22 9 0 9 9 9 9 9

46 Yes Yes 22 6 0 6 6 6 6 5

48 Yes Yes 22 14 0 14 14 10 10 10

50 Yes Yes 22 13 0 13 13 10 10 10

52 Yes Yes 22 13 0 13 13 10 10 10

54 Yes Yes 22 14 0 14 14 10 10 10

56 Yes Yes 22 15 0 15 14 10 10 10

58 Yes Yes 22 13 0 13 13 10 10 10

60 Yes Yes 21 13 0 13 12 10 10 10

62 Yes Yes 22 13 0 13 13 10 10 10

64 Yes Yes 22 14 0 14 14 10 10 10

66 Yes Yes 22 13 0 13 13 10 10 10

68 Yes Yes 22 14 0 14 14 10 10 10

70 Yes Yes 21 15 0 15 15 10 10 10

72 Yes Yes 22 12 0 12 12 10 10 10

74 Yes Yes 22 15 0 15 15 10 10 10

76 Yes Yes 21 13 0 13 13 10 10 10

78 Yes Yes 21 11 0 11 11 10 10 10

(continued)



Tab le B-5 .  Individ ual F0 Untreated Female Reproductive and Lactational Indexes    (page 2 of 2)

Fem ale ID Pregnant
Live
Litter

Gestational
Length

Live
PND 0

Dead
PND 0

Total
PND 0

Live
PND 4

Live
PND 7

Live
PND 14

Live
PND 21

80 Yes Yes 22 16 0 16 16 10 10 10

82 Yes Yes 22 12 0 12 12 10 10 10

84 Yes Yes 22 14 0 14 13 10 10 10

86 Yes Yes 22 11 0 11 11 10 10 10

88 Yes Yes 21 13 0 13 13 10 10 10

90 Yes Yes 21 13 0 13 13 10 10 10

92 Yes Yes 21 13 0 13 13 10 10 10

94 Yes Yes 22 16 0 16 15 10 10 10

96 Yes Yes 22 11 0 11 11 10 10 10

98 Yes Yes 22 15 0 15 15 10 10 10

100 Yes Yes 21 8 0 8 8 8 8 8

aFemales 2 through 50 were in component 1 and females 52 through 100 were in component 2.
bFemale was removed from the study because her correct postnatal day 0 could not be confirmed.



Table B-6.  Individual Body Weight (g) during Lactation for the F1 Pups from the F0 Untreated Femalesa   

(page 1 of 16)

Postnatal Day

Fem ale ID Sex 0 4 7 14 21

    2b  M    6.70   11.15   16.69   28.80   53.16

     6.69   10.62   15.98   31.67   52.97

     6.81   11.53   15.53   29.51   54.30

     7.37   10.68   17.51   31.89   58.32

     6.14   10.69   16.72   31.56   46.80

  F    6.41    9.70   16.17   29.23   50.02

     6.57   10.78   15.13   31.21   51.77

     6.46   10.31   15.17   31.36   52.88

     6.05   10.47   14.47   31.42   49.40

     6.22   10.81   16.12   30.67   53.23

     6.56   10.82    

     5.97   10.44    

     6.35   10.98    

    4c

    6  M    7.66   12.26   18.68   39.33   60.49

     7.16   10.48   19.58   38.88   64.44

     7.57   11.04   19.72   34.71   58.85

     7.56   12.25   20.09   38.16   65.20

     7.07   11.66   19.40   37.24   61.61

     6.10   10.90   18.81   38.24   64.58

     7.05   12.22   17.79   38.37   65.86

     7.02   10.80   20.17   36.05   65.27

     7.43   11.14   18.33   37.02   62.77

     7.39   12.13   19.93   37.44   65.47

     6.86   11.74    

     6.84   10.47    

     7.36    9.96    

     7.16     

  F    6.93   10.36    

  .d   10.93    

    8  M    6.40   10.95   11.95   33.36   56.78

     7.21   11.35   16.80   36.41   59.24

     7.62   12.30   16.53   35.50   58.23

     7.02   11.42   17.96   27.36   60.03

     6.63   10.71   19.16   33.09   56.56

     4.31    7.33   18.10   33.39   59.99

     6.88   11.57   19.06   35.45   46.90

     7.12   11.95   18.34   35.40   56.40

  F    7.26   10.51   17.95   36.27   57.96

     5.97    9.59   17.99   35.65   59.44

     7.10   11.96    

     6.52   11.69    

(continued)



Table B-6.  Individual Body Weight (g) during Lactation for the F1 Pups from the F0 Untreated Femalesa   

(page 2 of 16)

Postnatal Day

Fem ale ID Sex 0 4 7 14 21

   10  M    7.02    7.50   17.46   34.17   55.98

     6.70   10.96   15.93   34.41   55.25

     5.98   11.19   17.93   34.00   56.92

     6.84   10.57   18.50   32.93   52.47

     6.52   11.16   17.16   31.04   50.80

     6.73   10.48   16.18   34.71   55.96

     6.72   11.44   16.73   29.83   57.74

  .d   10.60   18.00   32.33   55.27

  F    5.66   10.35   16.82   27.58   51.20

     6.69   10.67   14.73   31.32   46.65

     6.74   10.55    

     6.69   10.73    

     6.50   10.91    

     6.47    8.92    

     6.86   10.52    

     6.88     

   12c

   14  M    6.48   10.46   17.35   35.32   59.89

     6.96   10.74   17.96   36.38   60.82

     6.47   10.39   17.49   34.80   57.57

     6.78    9.91   16.95   34.94   58.64

     6.65   10.34   17.08   36.55   57.97

     6.45   10.29   16.85   35.39   61.35

     6.44   10.01   18.13   36.13   58.88

     6.73   10.00   16.99   35.30   61.34

     6.91    9.90   17.25   35.46   56.79

  F    6.72   10.06   17.12   34.94   56.34

     6.54   10.38    

     6.18   10.20    

     6.52    9.74    

     6.10   10.12    

     6.11   10.37    

(continued)



Table B-6.  Individual Body Weight (g) during Lactation for the F1 Pups from the F0 Untreated Femalesa   
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Postnatal Day

Fem ale ID Sex 0 4 7 14 21

   16  M    6.55    9.60   13.59   26.88   44.30

     7.04    9.40   16.40   29.56   38.89

     6.86   10.89   13.62   30.03   45.16

     7.27    9.53   17.01   25.66   47.97

     6.64    8.19   14.86   31.82   42.21

     6.87   10.13   15.47   29.27   47.38

     6.65   10.09   15.52   27.96   41.91

     7.21    8.95   12.30   31.38   41.39

     6.34   10.13   16.19   28.73   43.14

  F    6.52   10.11   16.33   30.23   45.73

     6.31    9.89    

     6.00    9.69    

     6.15    7.94    

     6.31    8.90    

     6.38   10.07    

   18  M    7.90   11.59   19.56   33.41   54.03

     6.92   12.32   18.93   31.81   56.69

     7.06   12.38   19.33   32.82   57.07

     7.90     

     7.29 .e    

  F    6.88   10.82   16.94   32.30   56.46

     6.66    9.58   17.18   33.53   49.84

     6.95   11.26   18.11   33.66   51.79

     7.37   12.31   18.12   31.81   53.90

     6.80   10.81   17.41   30.76   52.50

     6.91   11.18   18.45   30.55   52.67

     6.97   11.77   18.27   33.25   54.81

     6.49   11.29    

  .d   11.58    

   20  M    7.37   11.15   17.83   37.17   60.63

     7.00   10.98   19.33   35.17   55.49

     6.70   11.44   18.71   32.33   55.99

     6.83   10.25   17.85   35.12   60.35

     6.59   11.46   18.85   35.14   59.14

     7.39   10.78   17.48   34.72   58.43

     7.26   11.15   18.96   35.33   57.26

     7.31   11.25   17.21   36.77   50.24

     6.66   10.66   18.62   35.70   52.33

  F    7.30   11.36   17.32   34.44   58.76

     6.60   11.53    

     7.03   10.84    

     7.07    6.97    

     5.75   10.59    

     6.69   11.09    

(continued)



Table B-6.  Individual Body Weight (g) during Lactation for the F1 Pups from the F0 Untreated Femalesa   
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Postnatal Day

Fem ale ID Sex 0 4 7 14 21

   22  M    7.48   12.28   18.35   34.36   60.31

     5.56   12.85   19.08   35.15   55.25

     7.67   12.39   18.04   34.89   60.07

     7.58   12.67   18.37   35.89   60.61

     7.54   12.45   18.77   35.64   58.12

     7.39   12.52   18.31   33.09   58.78

     7.87     

  F    7.87    8.28   16.86   34.67   41.04

     7.00   11.44   18.44   32.53   58.51

     7.61   12.12   17.37   34.64   54.29

  .d   11.69   12.49   27.71   57.35

   24  M    6.18    9.98   13.74   24.51   37.88

     6.13    9.62   13.21   24.70   38.28

     6.08   10.13   14.70   23.50   38.77

     5.74    9.43   14.12   24.20   39.30

     5.89    9.39   13.46   23.90   36.87

  F    4.60    7.71   13.33   22.61   35.55

     5.13    6.41    9.29   22.01   32.70

     5.09    9.17   12.17   20.40   34.78

     5.60    8.48   11.66   22.50   36.41

     5.16    8.75   10.48   18.70   30.24

   26  M    7.76   12.43   17.60   33.97   51.71

     7.74   12.70   18.43   32.68   53.47

     7.55   11.71   17.70   31.46   55.93

     7.73   11.48   18.28   33.36   56.85

     7.24   11.90   17.57   32.29   54.53

  .d   12.25   16.68   32.46   58.42

  F    7.06   11.69   17.61   29.32   47.61

     7.23   11.83   16.92   31.78   53.07

     7.06   11.72   15.26   31.80   52.45

     7.16   10.41   17.38   31.36   51.82

     6.82     

     6.85 .e    

   28  M    7.00   11.60   17.89   38.98   63.07

     7.18   11.86   18.29   37.59   57.17

     7.08   11.09   15.78   37.32   61.98

     6.68   10.85   16.11   34.00   58.72

     6.98   11.02   18.53   37.00   62.65

     7.40    9.79   19.29   37.07   64.19

     7.86    8.94   17.95   34.14   55.80

  F    6.52   10.29   16.97   34.49   58.95

     6.29   10.12   16.79   35.29   53.79

     6.52   10.19   16.62   35.05   58.20

     6.16   10.50    

     6.42    9.92    

(continued)



Table B-6.  Individual Body Weight (g) during Lactation for the F1 Pups from the F0 Untreated Femalesa   
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Postnatal Day

Fem ale ID Sex 0 4 7 14 21

   30  M    8.02   14.19   21.35   40.62   67.61

     8.26   13.93   22.19   42.18   69.55

     8.68   13.53 .f   

  F    7.41   12.58   20.29   39.72   66.16

     7.53   12.36   20.93   39.09   63.96

     7.76   12.65   19.73   39.55   63.81

     7.45   13.31   19.44   37.66   65.29

   32  M    7.41   12.24   16.03   35.05   56.29

     7.21   10.26   18.16   33.66   57.03

     7.54   11.02   17.84   33.65   59.47

     7.09   11.74   15.83   33.94   57.49

     6.23   11.74   17.11   32.55   58.73

     7.97   10.33   18.17   31.86   53.61

  F    6.78   11.16   16.84   32.71   50.29

     6.95    9.30   14.78   31.18   52.18

     6.37   10.43   16.24   33.05   53.55

     6.67   10.79   16.20   30.16   51.23

     6.79   11.02    

     7.00   10.84    

     5.47   10.73    

   34  M    7.47   10.85   18.45   35.83   56.42

     6.81    9.61   17.16   35.18   57.15

     6.61   11.13   16.54   32.80   56.34

     7.84   11.41   15.50   34.63   55.94

     7.25   10.34   18.30   33.98   54.94

     7.09   10.26   16.79   33.17   61.68

  .d   10.50   16.97   34.19   59.89

  .d   10.42   12.43   33.49   54.89

  F    7.00   10.13   17.05   31.92   56.52

     6.45   10.32   15.81   33.77   55.13

     7.23   10.74    

     6.79    9.68    

     5.51    9.05    

     7.27   10.15    

     6.90   10.05    

     7.02     

     6.36     

(continued)



Table B-6.  Individual Body Weight (g) during Lactation for the F1 Pups from the F0 Untreated Femalesa   
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Postnatal Day

Fem ale ID Sex 0 4 7 14 21

   36  M    8.03   10.73   16.96   34.29   56.26

     7.46   10.25   16.74   32.24   55.87

     7.05   11.03   15.57   33.50   56.79

     7.19   10.84   16.67   34.19   56.19

     7.11   10.91   17.16   33.02   55.17

  F    7.06   10.59   15.76   33.95   54.16

     7.32   11.17   16.02   32.50   51.46

     7.12   10.07   15.54   32.46   54.70

     7.25   10.22   17.20   33.06   54.40

     6.14   10.01   16.56   33.26   52.94

     7.12    9.15    

     6.48   10.70    

   38  M    7.21   11.51   17.91   34.89   52.87

     7.08   11.88   17.59   34.39   52.15

     7.09   12.13   18.82   33.89   54.38

     6.46   11.59   19.65   37.26   57.43

  .d   12.59   18.11   34.36   58.98

  F    6.98   12.17   18.31   33.61   56.85

     6.77   11.56   18.16   36.18   55.16

     6.81   11.74   18.14   36.04   56.48

     7.73   11.91   18.19   34.70   55.91

     7.11   11.39   18.82   34.76   56.89

     6.57   12.18    

     6.95     

   40  M    7.11   11.95   20.11   41.60   68.01

     7.07   12.13   19.66   37.85   69.65

  .d   12.33   18.76   41.76   65.38

  F    6.75   11.95   18.18   39.45   64.98

     5.35    9.29   19.52   38.58   66.26

     6.07   11.10   15.40   35.02   57.22

     7.09     

   42  M    8.01   12.91   19.94   35.00   57.24

     7.74   12.63   19.86   37.66   57.86

     8.17   12.50   19.78   37.20   60.51

     8.31   12.68   19.66   35.48   61.55

     8.02   12.70   19.37   37.84   58.71

     7.98   12.64   19.38   35.57   59.88

     7.74   12.70   18.78   36.93   59.96

     8.19   12.71   18.83   36.66   63.44

     8.02   12.60   19.23   36.50   57.89

     7.55   12.82   19.43   37.16   60.75

     7.17   12.50    

  F    7.18   11.97    

(continued)
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Postnatal Day

Fem ale ID Sex 0 4 7 14 21

   44  M    6.41   12.44   17.03   35.29   56.06

     6.59   11.04   18.78   31.27   53.35

     7.20   11.62   16.29   31.25   50.19

     7.28     

  F    6.52   11.42   18.47   33.89   55.19

     6.97   11.10   16.45   31.78   53.22

     6.73   11.91   17.29   31.30   50.74

     6.58   10.80   17.90   32.52   52.69

     7.02   11.68   16.38   31.92   53.34

  .d   11.92   16.20   29.81   49.95

   46  F    7.68   11.16   18.83   25.70   60.53

     8.26   13.21   18.76   35.59   58.28

     7.87   12.82   17.46   37.68   60.95

     7.23   12.37   18.63   34.75   53.53

     7.86   13.59   17.30   33.71   59.97

     7.97   12.69   20.14   35.25 .g

   48  M    6.37   10.42   18.16   35.51   58.82

     6.20   11.20   17.76   35.71   59.84

     6.41   10.56   17.56   36.95   61.29

     6.46   10.92   18.23   36.99   58.54

     6.70   11.36   17.67   37.53   60.66

     6.49   11.78   17.86   36.13   59.71

  F    6.58   10.66   17.87   35.83   55.26

     6.25   10.50   17.33   34.42   55.53

     5.93   10.43   16.93   34.91   54.86

     5.75   10.45   17.56   34.20   55.55

     6.15   10.51    

     6.14   10.82    

     5.84   11.32    

     6.76   11.35    

   50  M    7.51   11.35   19.26   31.68   59.85

     7.25   11.89   18.13   35.42   58.17

     6.79   11.30   19.03   35.11   58.28

     7.01   11.66   18.62   33.72   55.60

     6.89   11.10   19.12   34.16   58.76

     6.92   12.17   18.52   34.99   53.82

     7.28   10.09   17.17   34.56   60.77

     6.85   10.63   17.28   31.36   59.74

     7.48   11.12   16.74   35.76   54.02

     7.26   10.78   18.20   35.06   56.29

  F    5.27    8.35    

     5.86    8.93    

     6.47    9.62    

(continued)
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Postnatal Day

Fem ale ID Sex 0 4 7 14 21

   52  M    7.51   12.08   17.86   37.80   59.69

     6.70   11.72   18.23   39.02   59.84

     7.13   12.05   17.28   38.35   57.65

     6.75   12.22   18.95   40.46   56.09

     6.63   12.27   19.48   36.97   62.80

     6.69   11.50   20.34   36.72   59.84

     7.37   11.36   19.36   38.81   57.92

     7.39   10.64   20.13   38.40   58.84

  .d   11.20   18.30   36.05   58.65

  .d   11.87 .h   37.97   63.21

  F    6.52   11.69    

     7.40   11.04    

     6.26   11.63    

     6.67     

     6.98     

   54  M    6.54   10.75   18.03   34.49   56.06

     7.14   11.09   18.99   34.41   59.60

     6.10   11.35   18.92   37.31   59.88

     6.70   10.81   16.96   35.87   63.05

     6.86   11.33   17.70   35.56   62.46

     6.60   10.33   16.53   31.97   66.53

     6.80   11.20   18.41   34.66   63.83

     6.52   12.10   18.36   36.77   57.07

  F    6.00   11.60   17.92   32.57   63.36

     6.45   11.78   15.92   35.21   57.47

     6.77   10.96    

     6.32   11.14    

     6.07    9.40    

     6.84    9.99    

   56  M    7.02   11.21   18.39   38.64   58.56

     6.56   10.63   19.54   37.16   64.27

     7.06   12.00   18.93   35.04   62.05

     6.78   12.15   19.43   37.57   60.68

     6.98   11.56   20.08   35.96   61.72

     6.25   11.75   17.37   38.39   61.53

     6.06     

     6.56 .e    

  F    6.53   10.69   18.55   34.75   56.29

     6.19   10.25   18.06   34.66   57.86

     6.10   10.20   16.44   32.04   55.02

     6.18   10.13   16.87   35.33   59.14

     6.44    9.81    

     5.93   10.60    

     5.90   11.72    

  .d   10.71    

(continued)
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Postnatal Day

Fem ale ID Sex 0 4 7 14 21

   58  M    5.74   11.41   20.85   36.80   66.86

     6.99   11.43   19.78   42.69   60.32

     7.10   11.86   16.58   38.89   70.55

     7.20   11.92   19.06   40.56   62.70

     7.13    9.81   20.12   40.69   63.15

  F    6.97    8.32   15.33   37.56   56.95

     6.70   11.68   19.71   40.31   65.02

     7.07   11.34   18.09   34.22   58.38

     6.91    9.51   20.36   39.61   65.06

     5.28   10.91   19.73   40.52   64.82

     5.94   11.92    

     6.72   11.79    

     6.49    9.90    

   60  M    5.90    9.54    6.30   29.59   50.63

     4.53    9.51   13.92   30.60   50.58

     5.50    9.68   15.93   32.89   48.90

     6.14    9.27   15.42   29.24   44.55

     5.71    8.65   14.89   32.06   47.12

     5.73    9.97   15.40   30.97   47.43

     5.75 .e    

  F    5.54    6.86   15.00   30.25   49.40

     5.62    9.07   14.24   26.06   40.25

     5.52    7.20   11.34   25.30   36.57

     5.77    9.03   12.56   31.41   50.32

     5.24    8.80    

     4.72    8.76    

   62  M    6.33   11.34   15.35   35.58   59.23

     5.71   10.53   17.82   35.58   61.49

     6.44   10.28   16.51   35.97   60.79

     6.52   10.31   17.12   35.52   61.14

     6.29   10.85   16.68   34.81   56.89

     6.31   10.44   17.33   36.17   59.07

     6.08    9.40   17.35   37.08   59.80

     6.00   10.99   17.50   34.02   55.36

     6.20   10.74   17.95   35.88   55.36

  F    6.10   10.98   16.90   35.62   58.27

     5.81    9.96    

     6.24    9.56    

     5.88   10.37    

(continued)
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Postnatal Day

Fem ale ID Sex 0 4 7 14 21

   64  M    6.87   10.88   18.70   36.20   60.61

     6.84   10.61   18.50   34.62   56.09

     6.49   10.44   18.78   35.02   57.39

     6.64   11.64   17.77   34.57   53.58

     6.20   11.03   19.06   36.66   60.39

     6.64   11.79   18.73   37.00   55.86

     6.50   11.77   18.13   35.73   57.64

  F    6.32   11.73   17.07   35.57   54.17

     6.04   11.59   18.28   35.78   54.32

     6.04   10.68   18.00   33.86   52.40

     6.25   10.81    

     6.18   10.80    

     6.74   10.77    

     6.91   10.16    

   66  M    7.06   11.66   17.08   37.84   56.72

     6.51   10.64   19.64   35.18   61.91

     7.07   12.63   17.61   35.48   56.61

     6.42   12.08   17.73   35.09   62.11

     6.09   11.10   18.72   35.89   61.28

     6.63   10.93   18.24   35.01   65.27

  F    6.08   11.80   18.76   34.79   59.35

     6.17   11.02   19.01   36.61   59.93

     6.07   10.41   17.58   35.11   59.82

     5.57   12.08   18.84   35.79   57.86

     6.18   11.47    

     6.78   10.64    

     7.22    9.49    

   68  M    6.35   11.16   18.12   34.50   60.11

     6.13    9.93   17.60   36.89   60.57

     6.33   10.25   17.63   36.61   56.02

     6.40   11.00   18.24   34.44   59.60

     6.55   10.67   17.01   35.41   58.76

     6.31   10.31   17.51   35.89   58.32

     6.73   10.56   17.28   35.68   57.66

     6.52   10.22   16.98   34.92   58.57

  F    6.11   10.07   17.27   35.65   60.13

     5.98   10.59   18.03   35.70   56.93

     6.58   10.87    

     6.24   10.07    

     5.88   10.95    

     6.16    9.84    

(continued)
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Postnatal Day

Fem ale ID Sex 0 4 7 14 21

   70  M    5.92    9.96   12.69   30.69   49.25

     5.77    9.47   16.04   31.75   43.70

     5.74    8.96   14.51   30.51   52.25

     6.03    9.55   15.53   30.94   50.62

     6.02    8.41   15.20   31.40   50.71

     6.24    9.23   15.08   26.61   47.66

  F    5.69    9.33   14.59   31.73   41.01

     5.89    9.26   14.30   29.18   51.17

     5.61    8.16   14.81   25.36   49.44

     5.48    6.33   10.25   30.99   48.05

     5.85    8.84    

     4.87    9.36    

     5.51    9.06    

     5.39    8.57    

     6.00    9.19    

   72  M    7.41   13.19   21.07   38.41   61.78

     7.40   13.17   22.22   36.60   66.85

     7.72   13.34   21.25   35.97   61.50

     7.69   13.53   20.34   37.60   63.24

     7.60   13.88   21.20   37.96   62.80

     7.48   13.47   21.16   38.22   60.92

     7.38   13.00   20.60   39.14   60.70

     7.47   13.04   20.44   36.83   60.65

  F    6.74   12.33   20.28   39.01   62.48

     7.22   13.12   21.22   37.77   59.77

     7.15   12.96    

     7.60   11.88    

   74  M    6.89    9.59   17.74   33.72   62.70

     6.56    9.19   16.50   38.46   57.86

     6.31   10.72   18.36   36.91   63.75

     6.21   11.48   18.45   36.04   61.00

     6.44    9.82   14.74   34.36   63.67

     5.10   10.68   16.10   34.10   55.23

     6.81     

  F    6.21    9.75   16.86   33.89   53.63

     5.82   10.21   15.68   33.67   55.70

     5.79    9.33   13.07   33.85   50.31

     6.10   10.26   15.46   31.43   55.83

     5.91    9.29    

     5.94    9.90    

     6.46    9.21    

  .h    7.54    

  .d    9.25    

(continued)
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Postnatal Day

Fem ale ID Sex 0 4 7 14 21

   76  M    5.82    9.09   15.76   34.01   53.50

     5.65   10.00   15.92   33.33   59.29

     6.04    9.36   16.14   34.24   58.84

     6.18    9.78   15.02   33.66   57.07

     5.29    9.54   14.64   34.08   56.10

     5.86    9.70   16.15   32.34   56.79

     5.93    8.84   16.20   31.09   56.31

     6.15     

  F    5.58    9.34   14.75   31.07   55.16

     5.46    8.19   15.03   30.72   51.89

     5.17    9.33   15.35   32.47   54.70

     5.54    9.59    

     5.64    9.29    

  .d    9.07    

   78  M    6.76   11.35   16.33   33.87   61.73

     7.21   11.01   18.07   35.73   62.30

     6.94   11.84   18.41   34.47   63.34

     7.08   11.64   16.77   34.86   59.49

     6.23   10.96   17.80   33.70   57.43

     7.10   10.17   15.91   33.92   57.35

  F    6.24    9.57   15.23   29.73   53.46

     6.61   11.17   13.34   30.72   59.16

     6.55   10.01   16.89   32.62   54.97

     6.51   10.61   17.38   34.99   50.94

     5.88   10.78    

   80  M    5.96    9.76   16.42   36.90   55.34

     5.64    9.00   16.17   33.66   56.81

     6.33    9.49   17.30   34.21   52.72

     6.32    9.43   16.57   33.95   57.39

     6.22    8.77   15.57   31.04   58.16

     6.18    9.82   17.37   31.90   60.56

     6.47    9.15   15.01   35.27   59.43

     5.87   10.05   15.32   33.27   58.56

     5.96    9.60   15.79   32.12   62.72

  F    6.05    9.95   16.46   34.09   57.14

     6.29   10.01    

     5.91   10.27    

     6.43    9.57    

     5.95    9.95    

     6.28    9.77    

     6.16    9.25    

(continued)
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Postnatal Day

Fem ale ID Sex 0 4 7 14 21

   82  M    6.52   11.49   18.09   34.14   58.29

     6.42   12.04   17.41   35.89   57.61

     6.89   10.61   17.64   35.41   57.32

     6.68   11.44   18.92   34.12   59.88

     6.92   11.32   18.30   34.50   58.78

     7.35   11.53   18.22   34.09   55.90

  F    6.78   11.26   17.01   32.72   58.14

     6.73   11.11   17.85   34.46   55.22

     6.42   11.14   17.36   34.05   55.40

     6.68   10.56   17.17   33.95   57.06

     6.14   10.85    

     6.84   11.39    

   84  M    6.70   10.85   11.00   36.11   58.73

     5.92   10.54   17.85   35.77   59.00

     6.27   11.06   17.92   36.52   28.10

     6.64   10.98   18.14   35.44   58.68

     6.34   10.71   17.84   34.22   58.17

     6.41    7.53   17.86   22.04   59.86

     6.27   11.04   18.03   35.98   57.40

     6.39   11.52   17.43   34.99   58.13

  F    5.58   11.36   18.42   35.76   58.99

     6.51    9.88   18.56   36.71   57.85

     5.12   11.44    

     6.15    9.94    

     6.14   10.50    

     6.61 .e    

   86  M    7.22   12.32   17.52   34.71   62.26

     7.35   12.03   17.91   32.68   55.74

     7.09   12.16   17.97   33.68   55.75

     7.08   12.07   17.61   36.11   56.18

  F    6.11   10.98   17.00   32.76   54.67

     6.28   11.17   16.46   33.11   55.15

     6.14   11.54   15.53   32.97   55.52

     6.26   11.28   16.71   32.01   53.54

     6.82   11.43   16.63   32.38   49.03

     6.57    9.98   17.66   30.55   53.04

     6.80   11.15    

(continued)
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Postnatal Day

Fem ale ID Sex 0 4 7 14 21

   88  M    6.46   10.33   17.61   34.36   52.95

     6.36    9.59   15.54   33.14   55.14

     6.20   10.65   16.51   31.99   49.80

     6.31   10.58   15.20   31.14   49.04

     6.50   10.16   15.98   33.12   50.79

     5.91    9.53   16.94   31.30   52.59

     6.54   10.36   16.73   32.58   50.10

     6.18   10.25   16.88   29.32   48.12

  F    5.77    9.99   15.88   30.27   45.59

     6.30    9.46   15.82   31.50   48.62

     5.79    9.38    

     6.02    9.63    

     5.90   10.46    

   90  M    6.33    9.55   12.85   26.90   48.48

     5.21    9.86   14.85   30.73   51.34

     6.26    8.25   15.78   31.18   50.39

     6.47    9.99   15.80   32.20   44.23

  F    5.55    9.41   13.83   30.63   47.78

     6.25    9.79   13.64   28.94   49.07

     5.55    9.21   14.28   29.43   37.27

     4.85    8.68   15.39   29.24   48.98

     5.94    6.24   15.03   23.00   49.47

     5.92    9.15    9.79   30.39   46.84

     6.11    8.80    

     5.74    8.87    

     5.59    9.40    

   92  M    6.20   10.24   15.78   28.51   51.09

     5.55    9.87   14.46   28.88   48.04

     5.74    9.72   15.09   30.12   43.18

     5.89    9.13   15.27   29.11   46.70

     6.23    9.33   14.33   28.05   46.10

  F    5.68    9.12   14.04   28.18   45.03

     5.63    9.46   14.25   26.67   47.71

     5.51    9.66   14.90   29.10   46.47

     5.78    9.27   14.61   27.63   42.69

     5.75    8.87   14.18   27.31   47.82

     5.63    8.96    

     5.77    9.34    

     5.81    9.56    

(continued)
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Postnatal Day

Fem ale ID Sex 0 4 7 14 21

   94  M    5.97    9.78   14.74   31.46   46.57

     6.10    9.21   14.86   29.68   48.02

     6.20    9.16   14.71   30.05   46.08

     6.33    9.81   15.81   31.34   49.33

     6.03    9.48   14.49   31.84   45.58

     6.64    9.95   14.68   29.27   45.41

     6.15    9.76   15.74   30.34   48.70

     6.64    9.19   14.47   29.57   48.42

     6.55    9.17   15.23   30.56   46.97

     6.45     

     6.30 .e    

  F    5.98    9.07   14.28   30.81   46.58

     6.34    9.58    

     6.50    8.44    

     6.15   10.19    

     5.77    9.24    

  .d    8.93    

   96  M    7.43   12.99   20.70   40.12   63.59

     7.38   12.28   19.36   40.53   62.43

     6.58   12.12   19.27   38.89   66.62

     7.07   12.52   19.10   40.20   56.75

     7.01   11.89   20.33   40.10   64.13

     6.86   12.78   19.31   37.90   63.65

  F    6.97   12.91   20.95   38.75   63.32

     6.95   12.42   18.82   38.03   59.95

     7.34   12.37   20.59   39.98   62.33

     7.04   12.79   19.49   38.08   63.25

     7.44   13.04    

   98  M    6.24   11.18   16.26   31.15   54.36

     6.76    9.90   18.01   33.90   55.08

     6.98   11.27   19.00   35.85   49.83

     6.37   11.21   18.17   32.16   57.01

     6.78     

     6.75     

  F    6.41   11.10   18.69   34.39   50.41

     6.60   10.62   16.45   32.58   52.72

     6.82   11.61   17.58   30.61   51.27

     4.78   10.60   17.77   32.72   48.37

     6.14   11.24   17.08   33.28   51.09

     6.54   10.04   17.22   31.59   51.06

     6.15   10.46    

     7.07   11.40    

     5.97   11.14    

  .d    8.78    

  .d    6.36    

(continued)
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Postnatal Day

Fem ale ID Sex 0 4 7 14 21

  100  M    7.11   11.25   19.35   39.82   61.92

     7.67   11.90   18.01   38.32   62.77

     7.04   11.34   17.65   37.85   64.22

  .d   12.52   18.26   38.17   62.74

  F    7.15    9.74    9.88   34.92   57.75

     6.72   11.05   16.90   37.40   54.54

     6.66    7.01   15.77   27.25   60.08

     4.60   11.03   16.66   35.81   43.77

     7.26     

aPup body weights are not comparable across columns because the pups were not uniquely identified

until postn atal day 21.   Litters  were  culled  to 10  pups  (ma xim um  num ber o f ma les) o n pos tnata l day 4
bFemales 2 through 50 were in component 1 and females 52 through 100 were in component 2.
cFemale was removed from the study because her correct postnatal day 0 could not be confirmed.
dPup was missexed.
ePup missing and presumed dead on postnatal day 4.
fPup was culled on postnatal day 4 due to a physical malformation.
gPup was found dead on postnatal day 21.
hBody weight was inadvertently not recorded.



Table B-7.  Individual Clinical Observations during Lactation for the F1 Pups from the F0 Untreated

Females    (page 1 of 1)

Fem ale ID Day Sex Clinical Observation

    8a    0  M  No milk band                                      

   16    0  M  Found dead                                        

   18    4  M  Missing and presumed dead                         

   22    0  F  Found dead                                        

   14  F  Eye(s): not open                                  

   21  F  Eye(s): not open; Head: domed                     

   26    4  F  Missing and presumed dead                         

   28    0  F  Found dead                                        

   30    0  F  Found dead                                        

    4  M  Tail: thread-like; Pup culled                     

   40    0  F  Found dead                                        

   M  Found dead                                        

    Found dead                                        

   14  F  Thin fur: back                                    

    Thin fur: back                                    

    Thin fur: back                                    

   M  Thin fur: back                                    

    Thin fur: back                                    

    Thin fur: back                                    

   46   21  F  Can nibaliz ed, 1  x 2 cm  piece  of fur /skin  only     

   56    4  M  Missing and presumed dead                         

   60    4  M  Missing and presumed dead                         

   64   14  M  Tail: kinked                                      

   84    4  F  Missing and presumed dead                         

   94    4  M  Missing and presumed dead                         

aFemales 2 through 50 were in component 1 and females 52 through 100 were in component 2.



Tab le B-8.  Individual Necropsy Findings during Lactation for the F1 Pups from the F0 Untreated Females  

 (page 1 of 1)

Fem ale ID Day Sex Necropsy Finding

   16    0  M  Ductus open; Milk in stomach                                  

   22    0  F  Necropsy inadvertently not performed                     

   28    0  F  Ductus  open; D igestive trac t too autolyzed  to evaluate

   30    0  F  Ductus open; No air in lungs; No milk in stomach         

   40    0  F  Ductus open; No air in lungs; No milk in stomach       

   M  Ductus open; No air in lungs; No milk in stomach        

    Placenta still attached; Ductus open; No air in lungs;

 No milk in stomach       

   46   21  F  Cannibalized, unable to evaluate                             

aFemales 2 through 50 were in component 1 and females 52 through 100 were in component 2.
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EDSP Work Assignment 2-14:  Atrazine  i 

Chemistry Report for WA 2-14 

Atrazine in Mazola Corn Oil 
 

 

Parameter Chemical 
Compound Name Atrazine 
CAS # 1912-24-9 
Central File No. CF-1826 
Initial Receipt Date 5/30/02 
Expiration Date 01/2005 
Manufacturer ChemService, Inc 
Lot Number 277-93B 
Battelle Study # WA 2-14-02-02 
Method SW 846, 8015B Modified 

 

Executive Summary 

 

The chemical purity of atrazine determined by the manufacturer was 98%.  The purity 
result from Battelle-Sequim by GC-FID was determined to be 99.9%.  Based on the final 
regression model and the lower 95% confidence limit of the slope, the concentration of atrazine 
was expected to stay greater than or equal to 90% of the target concentration for up to an 
estimated 12 weeks.  Thus, stability testing of the atrazine stock solution in Mazola corn oil was 
considered stable at both the 15 mg/mL and 30 mg/mL concentrations for the required testing and 
holding period of 12 weeks. 

Mazola corn oil with expiration dates of 6/03 and 1/04 was purchased from local grocery 
stores and used as a carrier for the stability testing.  The oil had no visual defects and was stored 
frozen.  The peroxide concentrations were measured on 9/05/2002 in triplicate as an indicator of 
decomposition. The average peroxide number in the Mazola corn was 1.77 meq/kg and 1.34 
meq/kg for samples expiring on 6/03 and 1/04, respectively.  This level of peroxide was 
consistent with the request that the oil have a peroxide number less than 3 meq/kg. 

In-life chemistry recoveries for all doses based on target concentrations ranged from 
105% to 114%. 
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1.0 INTRODUCTION 

The goal of the Battelle-Sequim, Marine Sciences Laboratory (MSL) Chemical 
Repository for the Endocrine Disruptor Screening Program (EDSP) is to provide the participating 
laboratory with requested chemicals of documented quality at required concentrations and in a 
matrix appropriate for different toxicological tests.  The EDSP Chemical Repository supplies the 
manufacturer’s information regarding purity and stability, the material safety data sheet (MSDS) 
chemical information, and independent analysis of purity and stability in a matrix specified by the 
Purity and Stability Testing Plan made in collaboration with the requesting Principal Investigator.  
Additional analysis associated with the in-life studies are also provided when requested.  This 
report is the product of such a request. 

Under Work Assignment (WA) 2-14 and Battelle-Sequim Study Number WA 2-14-02-
02, Dr. Julia George from Center for Life Sciences and Toxicology, Research Triangle Institute, 
requested purity and stability testing of atrazine (Figure 1).  Electronic files submitted to the 
EDSP Data Coordination Center in support of this work assignment are CRF_WA-2-
14_Atrazine-cornoil.doc, PSTP_WA-2-14_Atrazine_cornoil.doc, DSUM_WA2-14_Atrazine-
Fenarimol-crnoil.xls, and DAF_WA-2-14_Atrazine-Fenarimol-crnoil.doc. 

2.0 GENERAL METHODS 

Methods of standard operation of the Chemical Repository are addressed in the 
procedure, EDSP.C-001-01, The EDSP Chemical Repository.  This procedure addresses chemical 
procurement including procurement of controlled substances, when applicable, which have 
unique permitting, ordering, handling, inventory, and storage requirements; chemical receipt and 
chain of custody, chemical log-in and labeling, inventory, chemical storage; stock solution 
preparation, documentation and archiving; test solution preparation, documentation and shipping; 
chemical disposal, and repository maintenance over time.  The quality assurance (QA) 
requirements for procurement of chemicals for use in the Chemical Repository are addressed in 
procedure, MSL-A-012, Procurement.  Each purchase requisition receives QA review to 
determine what is being ordered and which specific requirements apply. 

2.1 Chemical Procurement 

As requested by Dr. Julia George, atrazine, (CAS No. 1912-24-9) was purchased for 
purity and stability analysis and a pubertal study on rats (Figure 1).   Atrazine was purchased 
from ChemService, Inc and lot number 277-93B was initially received on 5/30/02 with an 
expiration date of 01/2005 (Table 1).  The chemical was left in the original container, logged in to 
the Chemical Management System (CMS) and given a CMS barcode and unique log in number 
(CF-1826) as per the QA Project Plan (QAPP) for the EDSP Chemical Repository. The chemical 
was stored in a cool, dry location at room temperature, away from direct sunlight. 

Mazola corn oil with expiration dates of 6/03 and 1/04 was purchased from local grocery 
stores to be used as a carrier for the stability testing.  The oil had no visual defects and was stored 
frozen.  The peroxide concentrations were measured on 9/05/2002 in triplicate as an indicator of 
decomposition following the procedures in the Battelle, Columbus SOP #CCB_IV-001-04.  It 
was requested that the oil have a peroxide number less than 3 meq/kg.  Any bottles that did not 
meet this requirement were discarded. 
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EDSP Chemical Request Form 

 
For EPA WA: 2-14-02-02 

 
Study Director 

Name: Dr. Julia George 
Affiliation: Center for Life Sciences and Toxicology 

Research Triangle Institute 
Location: PO Box 12194 

Research Triangle Park, NC 27709 
Telephone number: 919-541-5862 

 
Bioassay Information 

Proposed Bioassay: Pubertal 

Test Chemical: Atrazine (MSL CF 1826) 

Carrier(s): corn oil (Mazola) 

Concentrations/Dilution Series: 15 mg/mL and 30 mg/mL 

*Consider if analysis method detection limit which may be determined in 
Purity analysis is above or below desired test concentrations? 

In vitro or in vivo tests? In vivo 

Organism to be tested: rat 

Method of test solution administration: oral gavage 

Testing/holding duration: 12 weeks 

 
Chemical Information 

Chemical Name: 
 

Atrazine 

CAS: 
 

1912-24-9 

Any known purity information: may refer to attached 
documentation 

Manufacturer's Purity Information: 
98% pure 

Any known stability information: may refer to 
attached documentation 

Manufacturer's Stability Information: 
stable 

Desired purity (%) for test? 95% or greater 

  
Figure 1. EDSP Requisition Form for Atrazine 
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Table 1. Chemical Procurement Information 
 

Parameter Chemical 

Compound Name Atrazine 
CAS # 1912-24-9 
Central File No. CF-1826 
Initial Receipt Date 5/30/02 
Expiration Date 01/2005 
Manufacturer ChemService, Inc 
Lot Number 277-93B 
Manufacturer’s Purity 98% 
Storage Conditions Cool, dry place/room temp. 
Battelle Study # WA2-14-02-02 
Method SW 846, 8015B Modified 

 

2.2 Chemical Purity   

Chemical purity was verified by chromatographic analysis to determine areas under 
peaks other than the principal peak and then compared to the manufacturer’s certificate of 
analysis/purity (Appendix A).  No statistical analyses were performed for the verification of 
chemical purity.  General methods are documented in the procedure, EDSP.D-012-01, Chemical 
Repository Summary Displays and Statistical Analyses for the EDSP Data Coordination Center 
(DCC). 

Purity verification was conducted by taking a solution in hexane of about 100 µg/mL.  
This matrix was then run on a gas chromatograph with a flame ionization detector (GC-FID).  A 
blank hexane was also run on the GC-FID.  The purity was determined by first identifying the 
peaks in the chromatogram of the atrazine that were the same as the peaks in the analysis of the 
hexane blank sample.  The areas associated with these common peaks were then eliminated by 
inhibiting integration and the remaining peaks were reported as a percentage of the total peak 
area.  The percentage associated with the largest peak represented the purity of atrazine.  The GC 
was set up with an autosampler and a 30 mx 0.25 mm, DB-5 capillary column.  The temperature 
program was set to start at 50ºC, and ramped at 20ºC/min to a final temperature of 320ºC.  The 
injection port temperature was set at 270ºC and the detector temperature at 320ºC.  The 
autosampler was set to inject 1 µL of the matrix dilution.  One replicate was analyzed. 

2.3 Preparation of Stock Matrices for Stability Analysis 

A general study plan for stability testing based on the WA 2-14 request from Dr. Julia 
George was developed as the stability test protocol and is presented in Appendix B.  Stock 
solutions were prepared at the chemical concentrations requested for stability analysis (Table 2).  
All samples were analyzed in triplicate so that a mean concentration and relative standard 
deviation (RSD) could be determined.  General methods are documented in EDSP.D-012-01. 

Atrazine stock solutions were prepared on 8-22-02 for testing as described in Table 2.  
Briefly, for the 15 mg/mL atrazine solution, 3 g of atrazine was weighed into a 250 mL amber 
wide-mouth jar containing 180 g corn oil, a stir bar was added, and the solution was agitated on a 
stir plate to suspend the chemical.  For the 30 mg/mL atrazine solution, 6 g was weighed into 
180 g corn oil as described above.  Again a stir bar was added, and the solution was mixed on a 
stir  
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Table 2. Stock Matrix Composition for Stability Testing 
 

Study and 
Duration Test Chemical 

Target 
Concentration Sample ID Stock Matrix 

15 mg/mL 
(15,000 µg/mL) 1826-1-2 3 g in 180 g 

Mazola corn oil WA 2-14-02-02 
12 Weeks Atrazine 

30 mg/mL 
(30,000 µg/mL) 1826-1-3 6 g in 180 g 

Mazola corn oil 

 

plate to suspend the chemical.  All solutions were transferred to ashed, amber glass bottles.  
Bottles were labeled and stored at 4ºC ± 2ºC for the duration of the test. 

Density of the Mazola corn oil was measured as 0.92 g/mL for these samples.  Using an 
Excel spreadsheet, the weight of corn oil was converted to a volume (i.e., g corn oil / density).  
Lower and upper 95% confidence bounds on the density of corn oil from a sample of two lots 
were estimated as 0.89 and 0.93 g/mL respectively. 

2.4 Analytical Chemistry for Stability Testing 

Chemical stability was evaluated under storage conditions and matrix specifications as 
requested by the participating laboratory.  At initiation and at each time period throughout the 
duration of the test, the concentration was determined by chromatographic analysis.  Triplicate 
aliquots of each concentration were tested.  The frequency of determinations and the duration of 
testing were determined by the requesting principal investigator and the chemists based on a 
priori knowledge about chemical stability.  General methods are documented in EDSP.D-012-01. 

Atrazine stock solution was sampled by weighing ~1 g of sample into a 30 mL amber, 
ashed vial and adding 25 mL of methylene chloride using a volumetric pipette.  For 1826-1-2, 
analysis was done by taking 0.1 mL of the hexane solution and 0.02 ml of internal standard 
REP7, 5a androstane and 0.88 mL of hexane.  For 1826-1-3, 0.025 mL taken with 0.02 mL REP7 
and 0.96 mL hexane.  This solution was then analyzed on the GC-FID.  A corn oil blank was 
prepared and analyzed in the same way.    The major peak determined during the purity analysis 
of atrazine was used for this analysis.  Continuing calibration verification (CCV) samples were 
analyzed to demonstrate on-going calibration accuracy. 

2.5 Statistical Analysis of Stability 

Log linear degradation curves were fit to the data to describe the chemical concentration 
vs. time trends and their dependence on storage conditions and solvent matrix.  Lack of fit and 
residual plots were evaluated to determine the form of the regression.  Power calculations based 
on the observed variability were used to determine the sensitivity of the test to detect degraded 
concentrations.  General methods are documented in SOP EDSP.D-012-01. 

2.6 Analytical Chemistry for In-Life Testing 

Analytical methods associated with in-life testing were similar to those described in 
Section 2.4.   
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3.0 RESULTS 

3.1 Chemical Purity 

Battelle-Sequim ran a GC-FID purity scan on the atrazine.  The chromatogram, after 
solvent blank correction, showed one large peak that had the appropriate retention time for 
atrazine. The area of the atrazine peak was 99.9% of the total area of all peaks in the 
chromatogram. Chemical purity of atrazine determined by the manufacturer was 98% 
(Appendix A).   

3.2 Analytical Chemistry for Stability Testing 

Chemical stability testing was initiated on 08/22/02.  Chemical concentrations were 
determined over 12 sampling intervalsfrom 08/22/02 to 11/14/02.  The analytical and quality 
control (QC) results are presented in Appendix C.  A single preparation blank was analyzed with 
every sample batch.  There were no detectable concentrations of atrazine in the blanks.  CCV 
results ranged from 92.2% to 104%.  Internal standards were analyzed with each sample and 
these results ranged from 91.3% to 113%.  The MDL was 115 µg/mL. 

Both lots of Mazola corn oil had peroxide numbers less than 3 meq/kg, as required for 
biological testing (Appendix C).  The average peroxide number in the Mazola corn oil with an 
expiration date of 6/03 was 1.77 meq/kg (RSD = 6.41%).  The average peroxide number in the 
Mazola corn oil with an expiration date of 1/04 was 1.34 meq/kg (RSD = 8.31%). 

3.3 Statistical Results of Stability Trial 

A plot of atrazine with a target concentration of 15,000 µg/mL against time shows very 
little decay in chemical concentration (Figure 2).  All but two data points were greater than 90% 
of the target concentration.  Homogeneity of the chemical concentration within the test container 
was evaluated at time 0 and at 1 week.  At time 0, a significant difference was detected (p = 0.05) 
between the concentrations obtained from the top and bottom sections of the container, but the 
difference was no longer significant by week 1.  Based on the final regression model and the 
lower 95% confidence limit of the slope, the concentration of atrazine was expected to stay 
greater than or equal to 90% of the target concentration for an unlimited amount of time (Table 
3).  Thus, this stock solution was considered stable for the required biological testing and holding 
period of 12 weeks.  The complete statistical analysis is presented in Appendix D. 

All observations of atrazine with a target concentration of 30,000 µg/mL were greater 
than 90% of the average target concentration (Figure 2).  Homogeneity of the chemical 
concentration within the test container was evaluated at time 0 and at 1 week.  At time 0, a 
significant difference was detected (p = 0.05) between the concentrations obtained from the top 
and bottom sections of the container, but the difference was no longer significant by week 1.  
Based on the final regression model and the lower 95% confidence limit of the slope, the 
concentration of atrazine was expected to stay greater than or equal to 90% of the target 
concentration for up to an estimated 31 weeks (Table 3).  Thus, this stock solution was considered 
stable for the required biological testing and holding period of 12 weeks.  The complete statistical 
analysis is presented in Appendix D. 

3.4 Chemistry Results for the Analysis of In-Life Samples 

In-life chemistry recoveries for all doses ranged from 105% to 114%.  The complete 
analysis is presented in Appendix E. 
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Figure 2. Observed Concentration of Atrazine with a Target Concentration of 

15,000 µg/mL (A) and 30,000 µg/mL (B) Against Time  

A 

B 
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Table 3. Summary of Statistical Results for Atrazine 
 

1826-1-2 1826-1-3 
WA 2-14-02-02 
Statistical Analysis conducted by Valerie Cullinan 
Using Minitab Version 13.32, Minitab Inc., 1999. Atrazine-15K Atrazine-30K 

Target Concentration (µg/mL) 15000 30000 
Number of determinations 1 1 
Number of weeks tested 12 12 
Number of replicates per day 3 3 
Number of outliers removed 0 0 
Number of observations removed 0 0 

Overall Mean Concentration 14592 29913 
95% Upper CL 14799 30376 
error degrees of freedom 41 41 

1-sample t-test of Ho: µ >= Target S a NS 
estimated intercept of ln(concentration) against time 9.5586 10.2952 
estimated slope of ln(concentration) against time 0.0058 0.0019 

standard error of slope 0.0022 0.0024 
error degrees of freedom 40 40 

Significance test of lack-of-fit for final model NS b NS 
Significance test of Ho: β = 0 vs. H1: β ? 0 S NS 
Lower 95% CL of β 0.001 -0.003 
Upper 95% CL of β 0.010 0.007 
Maximum Percent Loss (using LCL) -1.1% 2.3% 
Mean Percent Loss (using bhat) -4.7% -1.5% 
LN(90% of Target) 9.5104 10.2036 
Number of weeks until at 90% of Target (using LCL) NA 31 
Conclusion using Target Concentration: Stable for 12 wks Stable for 12 wks 
a Significant at α = 0.05 
b Not Significant at α = 0.05 

 

 

 

4.0 CONCLUSIONS 

Purity as determined by the manufacturer was 98%;  Battelle-Sequim determined purity 
to be 99.9%.  Stability testing of atrazine in Mazola corn oil concluded that the chemical was 
stable at both the 15 mg/mL and 30 mg/mL concentrations for a period of 12 weeks.   

The level of peroxide measured in corn oil used for the stability trial was consistent with 
the request that the oil have a peroxide number less than 3 meq/kg. 

In-life chemistry recoveries for all doses ranged from 105% to 114%. 



 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX A 
 

MANUFACTURER’S CERTIFICATE OF ANALYSIS/PURITY 
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APPENDIX B 
 

PURITY AND STABILITY TESTING PLAN 
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EDSP Purity Analysis and Stability Testing Plan for Atrazine 

 
Chemical Name: Atrazine (MSL CF 1826), CMS 173754  
 
CAS Number: 1912-24-9 
 
Lot Number: 277-93B, stored at RT in MSL5, Rm 219 
 
Expiration date: 01/2005 
 
Manufacturer’s Purity Information:  98%   
 
Manufacturer’s Stability Information: stable 
 
MSL Purity Results: 
Purity (%)  To be determined at MSL by GC-FID scan 
 
MDL has not been determined.  
 
 
Bioassay Information: Pesticide, see MSDS 
 
Study Director 
 Name: Dr. Julia George 
 Affiliation: RTI 
 Location: RTP, NC 
 Telephone number: 919-541-5862  
 
Proposed Bioassay:   
 
 Test Chemical: Atrazine 
 
 CAS: 1912-24-9 
 
 Carrier(s): Mazola corn oil 
 
 Concentrations/Dilution Series: 15 and 30 mg/mL 
 
  Below MDL determined in Purity Analysis? 
 
 In vitro or in vivo tests?: In vivo 
 
 Organism to be tested: Rat 
 
 Method of test solution administration: Oral gavage  
 
 Testing/holding duration: 12 weeks 
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EDSP Purity Analysis and Stability Testing Plan for Atrazine,  Continued 
 
Design of Stability Test: Two concentrations, 15.0 mg/mL and 30.0 mg/mL in Mazola corn oil, will 
be tested. The chemical will be sieved through an 80 mesh screen and material that passes will 
be suspended in Mazola corn oil with a magnetic stirrer. Samples of the suspension will be taken 
with a gavage needle, while the suspension is being vigorously stirred, at mid-depth in a 250 mL 
amber glass bottle, except for the first sampling, which will be sampled at 25% and 75% depth in 
triplicate to demonstrate homogeneity. The suspension will be stored in glass at 4 deg. C in the 
dark for 12 weeks, sampled at least 8 times in triplicate and analyzed monthly by GC detector. 
 
 
Number of replicates: 3 
 
Duration:  12 weeks, sampling at least 8 time points with triplicate samples taken each time 
 
Other factors: 
Temperature regime(s):  4 deg. C 
Test container type:  Glass 
Light or dark: Dark except when container is removed for sampling or handling 
Other: None 
 
Statistical testing: Regression analysis of the slope for concentration versus time 
 
Resulting records package: 
Manufacturer’s certificate of analysis or purity  
MSDS 
Records: 

• date sample received;  
• date(s) sample analyzed;  
• sample matrix;  
• electronic file identification codes (when applicable to identify instrument data 

files); 
• data summary reports; 

§ Chemical repository confirmatory test results of chemical identity and 
purity; 

§ Chemical repository test results of lot-to-lot variation in chemical 
purity; 

§ Chemical repository periodic assessment results of changes in purity 
of stock solutions and dilutions and generation of degradation 
products 

• QC data reports; 
• data qualifying flags; and  
• dilution factor(s). 

 
 
 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX C 
 

ANALYTICAL RESULTS OF STABILITY TESTING
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Table C1. Atrazine concentration in Mazola Corn Oil (µg/mL) 

Target 
Concentration Sample ID Date Atrazine Average RSD 

 
 

Recovery1 

15000 ug/ml 1826-1-2-1 top R-1 8/22/2002 13853    
15000 ug/ml 1826-1-2-1 top R-2 8/22/2002 11607 12999 9.35% 86.8% 
15000 ug/ml 1826-1-2-1 top R-3 8/22/2002 13535    
15000 ug/ml 1826-1-2-1 bottom R-1 8/22/2002 15228    
15000 ug/ml 1826-1-2-1 bottom R-2 8/22/2002 14359 14708 3.12% 98.1% 
15000 ug/ml 1826-1-2-1 bottom R-3 8/22/2002 14537    
30000 ug/ml 1826-1-3-1 top R-1 8/22/2002 32521    
30000 ug/ml 1826-1-3-1 top R-2 8/22/2002 35497 33474 5.24% 112% 
30000 ug/ml 1826-1-3-1 top R-3 8/22/2002 32404    
30000 ug/ml 1826-1-3-1 bottom R-1 8/22/2002 29465    
30000 ug/ml 1826-1-3-1 bottom R-2 8/22/2002 27978 28554 2.80% 95.2% 
30000 ug/ml 1826-1-3-1 bottom R-3 8/22/2002 28218    
Blank Corn Oil (T=0) 8/22/2002 115 U    
15000 ug/ml 1826-1-2-2 top R-1 8/29/2002 14473    
15000 ug/ml 1826-1-2-2 top R-2 8/29/2002 14655 14376 2.35% 95.8% 
15000 ug/ml 1826-1-2-2 top R-3 8/29/2002 14000    
15000 ug/ml 1826-1-2-2 bottom R-1 8/29/2002 13681    
15000 ug/ml 1826-1-2-2 bottom R-2 8/29/2002 14045 14218 4.50% 94.8% 
15000 ug/ml 1826-1-2-2 bottom R-3 8/29/2002 14927    
30000 ug/ml 1826-1-3-2 top R-1 8/29/2002 28879    
30000 ug/ml 1826-1-3-2 top R-2 8/29/2002 29161 28907 0.84% 96.4% 
30000 ug/ml 1826-1-3-2 top R-3 8/29/2002 28680    
30000 ug/ml 1826-1-3-2 bottom R-1 8/29/2002 28757    
30000 ug/ml 1826-1-3-2 bottom R-2 8/29/2002 27993 28516 1.59% 95.1% 
30000 ug/ml 1826-1-3-2 bottom R-3 8/29/2002 28799    
Blank Corn oil (week 1) 8/29/2002 115 U    
Blank Corn oil (week 1) 8/29/2002 115 U    
15000 ug/ml 1826-1-2-3 R-1 9/5/2002 14450    
15000 ug/ml 1826-1-2-3 R-2 9/5/2002 15502 15187 4.21% 101% 
15000 ug/ml 1826-1-2-3 R-3 9/5/2002 15607    
30000 ug/ml 1826-1-3-3 R-1 9/5/2002 29748    
30000 ug/ml 1826-1-3-3 R-2 9/5/2002 27271 28258 4.65% 94.2% 
30000 ug/ml 1826-1-3-3 R-3 9/5/2002 27753    
Blank Corn oil (week 2) 9/5/2002 115 U    
15000 ug/ml 1826-1-2-4 R-1 9/12/2002 13902    
15000 ug/ml 1826-1-2-4 R-2 9/12/2002 14254 13956 1.97% 93.0% 
15000 ug/ml 1826-1-2-4 R-3 9/12/2002 13713    
30000 ug/ml 1826-1-3-4 R-1 9/12/2002 27792    
30000 ug/ml 1826-1-3-4 R-2 9/12/2002 28508 28336 1.70% 94.5% 
30000 ug/ml 1826-1-3-4 R-3 9/12/2002 28709    
Blank Corn oil (week 3) 9/12/2002 115 U    
15000 ug/ml 1826-1-2-5 R-1 9/19/2002 14050    
15000 ug/ml 1826-1-2-5 R-2 9/19/2002 14571 14272 1.88% 95.1% 
15000 ug/ml 1826-1-2-5 R-3 9/19/2002 14194    
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Table C1. Continued 

Target 
Concentration Sample ID Date Atrazine Average RSD 

 
Recovery1 

30000 ug/ml 1826-1-3-5 R-1 9/19/2002 29006    

30000 ug/ml 1826-1-3-5 R-2 9/19/2002 30502 29886 2.62% 99.6% 
30000 ug/ml 1826-1-3-5 R-3 9/19/2002 30149    
Blank Corn oil (week 4) 9/19/2002 115 U    
15000 ug/ml 1826-1-2-6 R-1 9/26/2002 15194    
15000 ug/ml 1826-1-2-6 R-2 9/26/2002 14938 15063 0.85% 100% 
15000 ug/ml 1826-1-2-6 R-3 9/26/2002 15057    
30000 ug/ml 1826-1-3-6 R-1 9/26/2002 31851    
30000 ug/ml 1826-1-3-6 R-2 9/26/2002 31609 31718 0.39% 106% 
30000 ug/ml 1826-1-3-6 R-3 9/26/2002 31693    
Blank Corn oil (week 5) 9/26/2002 115 U    
15000 ug/ml 1826-1-2-7 R-1 10/3/2002 14998    
15000 ug/ml 1826-1-2-7 R-2 10/3/2002 15178 15161 1.02% 101% 
15000 ug/ml 1826-1-2-7 R-3 10/3/2002 15307    
30000 ug/ml 1826-1-3-7 R-1 10/3/2002 30661    
30000 ug/ml 1826-1-3-7 R-2 10/3/2002 30438 30201 2.03% 101% 
30000 ug/ml 1826-1-3-7 R-3 10/3/2002 29504    
Blank Corn oil (week 6) 10/3/2002 115 U    
15000 ug/ml 1826-1-2-8 R-1 10/10/2002 14696    
15000 ug/ml 1826-1-2-8 R-2 10/10/2002 14929 14875 1.07% 99.2% 
15000 ug/ml 1826-1-2-8 R-3 10/10/2002 15000    
30000 ug/ml 1826-1-3-8 R-1 10/10/2002 33760    
30000 ug/ml 1826-1-3-8 R-2 10/10/2002 31014 30788 10.04% 103% 
30000 ug/ml 1826-1-3-8 R-3 10/10/2002 27589    
Blank Corn oil (week 7) 10/102002 115 U    
15000 ug/ml 1826-1-2-9 R-1 10/17/2002 14389    
15000 ug/ml 1826-1-2-9 R-2 10/17/2002 14775 14873 3.63% 99.2% 
15000 ug/ml 1826-1-2-9 R-3 10/17/2002 15456    
30000 ug/ml 1826-1-3-9 R-1 10/17/2002 29528    
30000 ug/ml 1826-1-3-9 R-2 10/17/2002 31405 30480 3.08% 102% 
30000 ug/ml 1826-1-3-9 R-3 10/17/2002 30506    
Blank Corn oil (week 8) 10/17/2002 115 U    
15000 ug/ml 1826-1-2-10 R-1 10/24/2002 15176    
15000 ug/ml 1826-1-2-10 R-2 10/24/2002 15868 15278 3.58% 102% 
15000 ug/ml 1826-1-2-10 R-3 10/24/2002 14790    
30000 ug/ml 1826-1-3-10 R-1 10/24/2002 30611    
30000 ug/ml 1826-1-3-10 R-2 10/24/2002 30947 30778 0.55% 103% 
30000 ug/ml 1826-1-3-10 R-3 10/24/2002 30776    
Blank Corn oil (week 9) 10/24/2002 115 U    
15000 ug/ml 1826-1-2-11 R-1 10/31/2002 13973    
15000 ug/ml 1826-1-2-11 R-2 10/31/2002 14565 13972 4.24% 93.2% 
15000 ug/ml 1826-1-2-11 R-3 10/31/2002 13379    
30000 ug/ml 1826-1-3-11 R-1 10/31/2002 28468    
30000 ug/ml 1826-1-3-11 R-2 10/31/2002 29871 28492 4.80% 95.0% 
30000 ug/ml 1826-1-3-11 R-3 10/31/2002 27137    
Blank Corn oil (week 10) 10/31/2002 115 U    



EDSP Work Assignment 2-14:  Atrazine  C.3 

 
Table C1. Continued 

 
Target 
Concentration Sample ID Date Atrazine Average RSD 

 
Recovery1 

15000 ug/ml 1826-1-2-12 R-1 11/14/2002 14760    
15000 ug/ml 1826-1-2-12 R-2 11/14/2002 14984 15346 5.40% 102% 
15000 ug/ml 1826-1-2-12 R-3 11/14/2002 16294    
30000 ug/ml 1826-1-3-12 R-1 11/14/2002 29858    
30000 ug/ml 1826-1-3-12 R-2 11/14/2002 29952 30392 2.78% 99.7% 
30000 ug/ml 1826-1-3-12 R-3 11/14/2002 31366    
Blank Corn oil (week 12) 11/14/2002 115 U    

1 Recovery is relative to the target concentration 
U = Not detected at a value greater than the MDL 

 



EDSP Work Assignment 2-14:  Atrazine  C.4 

Table C.2. CCV Data for Atrazine Concentration in Mazola Corn Oil 

Time Sample Name Atrazine (µg/mL) Recovery PD 

T=0 EDSP Mix1 5 ug/ml 4.85 97.0% 3.00% 
 EDSP Mix1 5 ug/ml 4.99 99.8% 0.20% 
 EDSP Mix1 5 ug/ml 5.03 101% 0.60% 
 EDSP Mix1 5 ug/ml 5.02 100% 0.40% 

Week 1 EDSP Mix1 5 ug/ml 4.77 95.4% 4.60% 
 EDSP Mix1 5 ug/ml 4.95 99.0% 1.00% 
 EDSP Mix1 5 ug/ml 5.01 100% 0.20% 
 EDSP Mix1 5 ug/ml 4.99 99.8% 0.20% 
 EDSP Mix1 5 ug/ml 5.07 101% 1.40% 
 EDSP Mix1 5 ug/ml 5.11 102% 2.20% 
 EDSP Mix1 5 ug/ml 5.10 102% 2.00% 

Week 2 EDSP Mix1 5 ug/ml 5.05 101% 1.00% 
 EDSP Mix1 5 ug/ml 5.11 102% 2.20% 
 EDSP Mix1 5 ug/ml 5.10 102% 2.00% 

Week 3 EDSP Mix1 5 ug/ml 4.80 96.0% 4.00% 
 EDSP Mix1 5 ug/ml 4.92 98.4% 1.60% 
 EDSP Mix1 5 ug/ml 4.88 97.6% 2.40% 

Week 4 EDSP Mix1 5 ug/ml 4.84 96.8% 3.20% 
 EDSP Mix1 5 ug/ml 4.97 99.4% 0.60% 
 EDSP Mix1 5 ug/ml 4.92 98.4% 1.60% 

Week 5 EDSP Mix1 5 ug/ml 4.96 99.2% 0.80% 
 EDSP Mix1 5 ug/ml 5.16 103% 3.20% 

 EDSP Mix1 5 ug/ml 5.11 102% 2.20% 
Week 6 EDSP Mix1 5 ug/ml 4.61 92.2% 7.80% 

 EDSP Mix1 5 ug/ml 5.18 104% 3.60% 
 EDSP Mix1 5 ug/ml 5.18 104% 3.60% 

Week 7 EDSP Mix1 5 ug/ml 4.92 98.4% 1.60% 
 EDSP Mix1 5 ug/ml 5.05 101% 1.00% 
 EDSP Mix1 5 ug/ml 5.00 100% 0.00% 

Week 8 EDSP Mix1 5 ug/ml 4.79 95.8% 4.20% 
 EDSP Mix1 5 ug/ml 5.01 100% 0.20% 
 EDSP Mix1 5 ug/ml 4.97 99.4% 0.60% 

Week 9 EDSP Mix1 5 ug/ml 4.82 96.4% 3.60% 
 EDSP Mix1 5 ug/ml 5.00 100% 0.00% 
 EDSP Mix1 5 ug/ml 5.00 100% 0.00% 

Week 10 EDSP Mix1 5 ug/ml 4.76 95.2% 4.80% 
 EDSP Mix1 5 ug/ml 5.03 101% 0.60% 
 EDSP Mix1 5 ug/ml 5.01 100% 0.20% 
 EDSP Mix1 5 ug/ml 4.97 99.4% 0.60% 
 EDSP Mix1 5 ug/ml 5.02 100% 0.40% 

Week 12 EDSP Mix1 5 ug/ml  5.00 100% 0.00% 
 EDSP Mix1 5 ug/ml 5.04 101% 0.80% 
 EDSP Mix1 5 ug/ml 5.05 101% 1.00% 

 



EDSP Work Assignment 2-14:  Atrazine  C.5 

Text Box C1.  Calibration Standard Preparation 

Calibration Standard EDSP Mix 1 
 
Calibrations were performed using a five-point calibration curve labeled EDSP Mix 1 A 
thru E.   This mix is used for Atrazine, Fenarimol, p,p'-DDE, Methoxychlor and 
Vinclozolin analyzed by GC-FID.  These standards were made by serial dilutions of 
standards for each compound. 

• Atrazine standard was made by weighing 0.0499 g of the neat material into a 
50 mL volumetric flask.  This was then diluted to the 50 mL mark with 
Methylene chloride and labeled 1826-1-1. 

• Fenarimol standard was made by weighing 0.0506 g of the neat material into a 
50 mL volumetric flask.  This was then diluted to the 50 mL mark with hexane 
and labeled 1829B-1. 

• p,p'-DDE standard was made by weighing  0.0501 g of the neat material into a 
50 mL volumetric flask.  This was then diluted to the 50 mL mark with hexane 
and labeled 1832-1a-1. 

• Methoxychlor standard was made by weighing 0.0513 g of the neat material 
into a 50 mL volumetric flask.  This was then diluted to the 50 mL mark with 
hexane and labeled 1808-1-3. 

• Vinclozolin standard was made by weighing 0.0512 g of the neat material into 
a 50 mL volumetric flask.  This was then diluted to the 50 mL mark with 
hexane and labeled 1779-78. 

 
This analysis used an internal standard, in this case 5a androstane, which is made by 
weighing  0.0511 g of the neat material into a 50 mL volumetric flask.  This was then 
diluted to the 50 mL mark with hexane, this is then labeled REP7.   

 
The EDSP Mix 1 series (A through E) was made as follows. 

• Solution A, 1 ml of 1826-1-1, 1829B-1, 1832-1a-1, 1808-1-3, 1779-78 and 
0.02 ml REP7 added to a 10 ml volumetric flask and diluted to the mark 
with hexane. 

• Solution B, 1 ml of 1826-1-1, 1829B-1, 1832-1a-1, 1808-1-3, 1779-78 and 
1 ml REP7 added to a 50 ml volumetric flask and diluted to the mark with 
hexane. 

• Solution C, 0.25 ml of 1826-1-1, 1829B-1, 1832-1a-1, 1808-1-3, 1779-78 
and 1 ml REP7 added to a 50 ml volumetric flask and diluted to the mark 
with hexane. 

• Solution D, 0.1 ml of 1826-1-1, 1829B-1, 1832-1a-1, 1808-1-3, 1779-78 
and 2 ml REP7 added to a 100 ml volumetric flask and diluted to the mark 
with hexane. 

• Solution E, 0.05 ml of 1826-1-1, 1829B-1, 1832-1a-1, 1808-1-3, 1779-78 
and 2 ml REP7 added to a 100 ml volumetric flask and diluted to the mark 
with hexane. 
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Table C.3. Internal Standards Data for Atrazine in Mazola Corn Oil 

Sample Name Date 
5A androstane 

Recovery 
Corn oil 8/22/2002 101% 
1826-1-2-1 top R-1 8/22/2002 104% 
1826-1-2-1 top R-2 8/22/2002 108% 
1826-1-2-1 top R-3 8/22/2002 109% 
1826-1-2-1 bottom R-1 8/22/2002 107% 
1826-1-2-1 bottom R-2 8/22/2002 108% 
1826-1-2-1 bottom R-3 8/22/2002 110% 
1826-1-3-1 top R-1 8/22/2002 107% 
1826-1-3-1 top R-2 8/22/2002 110% 
1826-1-3-1 top R-3 8/22/2002 108% 
1826-1-3-1 bottom R-1 8/22/2002 107% 
1826-1-3-1 bottom R-2 8/22/2002 106% 
1826-1-3-1 bottom R-3 8/22/2002 107% 
Corn oil 8/29/2002 101% 
1826-1-2-2 top R-1 8/29/2002 109% 
1826-1-2-2 top R-2 8/29/2002 111% 
1826-1-2-2 top R-3 8/29/2002 113% 
1826-1-2-2 bottom R-1 8/29/2002 112% 
1826-1-2-2 bottom R-2 8/29/2002 111% 
1826-1-2-2 bottom R-3 8/29/2002 111% 
1826-1-3-2 top R-1 8/29/2002 109% 
1826-1-3-2 top R-2 8/29/2002 111% 
1826-1-3-2 top R-3 8/29/2002 110% 
1826-1-3-2 bottom R-1 8/29/2002 108% 
1826-1-3-2 bottom R-2 8/29/2002 110% 
1826-1-3-2 bottom R-3 8/29/2002 109% 
Corn oil 9/5/2002 100% 
1826-1-2-3 R-1 9/5/2002 109% 
1826-1-2-3 R-2 9/5/2002 103% 
1826-1-2-3 R-3 9/5/2002 108% 
1826-1-3-3 R-1 9/5/2002 105% 
1826-1-3-3 R-2 9/5/2002 107% 
1826-1-3-3 R-3 9/5/2002 107% 
Corn oil 9/12/2002 112% 
1826-1-2-4 R-1 9/12/2002 102% 
1826-1-2-4 R-2 9/12/2002 105% 
1826-1-2-4 R-3 9/12/2002 106% 
1826-1-3-4 R-1 9/12/2002 103% 
1826-1-3-4 R-2 9/12/2002 104% 
1826-1-3-4 R-3 9/12/2002 103% 
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Table C.3, Continued 

Sample Name Date 
5A androstane 

Recovery 
Corn oil 9/19/2002 97.1% 
1826-1-2-5 R-1 9/19/2002 100% 
1826-1-2-5 R-2 9/19/2002 98.9% 
1826-1-2-5 R-3 9/19/2002 101% 
1826-1-3-5 R-1 9/19/2002 96.5% 
1826-1-3-5 R-2 9/19/2002 97.4% 
1826-1-3-5 R-3 9/19/2002 99.2% 
Corn oil 9/26/2002 101% 
1826-1-2-6 R-1 9/26/2002 106% 
1826-1-2-6 R-2 9/26/2002 106% 
1826-1-2-6 R-3 9/26/2002 106% 
1826-1-3-6 R-1 9/26/2002 104% 
1826-1-3-6 R-2 9/26/2002 104% 
1826-1-3-6 R-3 9/26/2002 102% 
Corn oil 10/3/2002 99.2% 
1826-1-2-7 R-1 10/3/2002 107% 
1826-1-2-7 R-2 10/3/2002 106% 
1826-1-2-7 R-3 10/3/2002 103% 
1826-1-3-7 R-1 10/3/2002 101% 
1826-1-3-7 R-2 10/3/2002 105% 
1826-1-3-7 R-3 10/3/2002 105% 
Corn oil 10/10/2002 96.6% 
1826-1-2-8 R-1 10/10/2002 101% 
1826-1-2-8 R-2 10/10/2002 98.8% 
1826-1-2-8 R-3 10/10/2002 99.0% 
1826-1-3-8 R-1 10/10/2002 98.2% 
1826-1-3-8 R-2 10/10/2002 96.6% 
1826-1-3-8 R-3 10/10/2002 96.8% 
Corn oil 10/17/2002 96.7% 
1826-1-2-9 R-1 10/17/2002 104% 
1826-1-2-9 R-2 10/17/2002 101% 
1826-1-2-9 R-3 10/17/2002 97.1% 
1826-1-3-9 R-1 10/17/2002 100% 
1826-1-3-9 R-2 10/17/2002 97.1% 
1826-1-3-9 R-3 10/17/2002 98.5% 
Corn oil 10/24/2002 98.0% 
1826-1-2-10 R-1 10/24/2002 101% 
1826-1-2-10 R-2 10/24/2002 99.5% 
1826-1-2-10 R-3 10/24/2002 101% 
1826-1-3-10 R-1 10/24/2002 98.3% 
1826-1-3-10 R-2 10/24/2002 100% 
1826-1-3-10 R-3 10/24/2002 98.6% 
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Table C.3, Continued 

Sample Name Date 
5A androstane 

Recovery 
Corn oil 10/31/2002 97.2% 
1826-1-2-11 R-1 10/31/2002 106% 
1826-1-2-11 R-2 10/31/2002 104% 
1826-1-2-11 R-3 10/31/2002 111% 
1826-1-3-11 R-1 10/31/2002 104% 
1826-1-3-11 R-2 10/31/2002 101% 
1826-1-3-11 R-3 10/31/2002 109% 
Corn oil 11/14/2002 101% 
1826-1-2-12 R-1 11/14/2002 99.5% 
1826-1-2-12 R-2 11/14/2002 99.3% 
1826-1-2-12 R-3 11/14/2002 91.3% 
1826-1-3-12 R-1 11/14/2002 97.9% 
1826-1-3-12 R-2 11/14/2002 96.7% 
1826-1-3-12 R-3 11/14/2002 97.3% 

 
 
 
 

Table C.4. Peroxide Concentration in Mazola Corn Oil (meq/kg) 

Sample 

 
 

Analysis 
Date 

Volume of 
Sodium 

Thiosulfate 
(mL) Normality 

Weight 
of Oil 

(g) 
Peroxide 
Number 

Average 
Peroxide 
Number RSD 

Blank 09/05/02 0.5 0.005 5.00 0.50   
Mazola Corn Oil 
Expiration 6-03 R-1 

 
09/05/02 1.9 0.005 5.01 1.90   

Mazola Corn Oil 
Expiration 6-03 R-2 

 
09/05/02 1.8 0.005 5.36 1.68 1.77 6.41 

Mazola Corn Oil 
Expiration 6-03 R-3 

 
09/05/02 1.8 0.005 5.16 1.74   

Mazola Corn Oil 
Expiration 1-04 R-1 

 
09/05/02 1.2 0.005 4.92 1.22   

Mazola Corn Oil 
Expiration 1-04 R-2 

 
09/05/02 1.5 0.005 5.2 1.44 1.34 8.31 

Mazola Corn Oil 
Expiration 1-04 R-3 

 
09/05/02 1.4 0.005 5.13 1.36   

 

 
 



 

 
 
 
 
 
 
 
 
 
 
 

APPENDIX D 
 

STATISTICAL REPORT 



EDSP Work Assignment 2-14:  Atrazine  D.1 

WA-2-14-02-02 
Statistical Analysis conducted by Valerie Cullinan 
Using Minitab Version 13.32, Minitab Inc., 1999. 
—————   1/24/2003 2:48:30 PM   ———————————————————— 
 
Subset worksheet Week 0 created. 
Subset worksheet Week 1 created. 
 
Results for: Week 0 
 
Two-Sample T-Test and CI: Atrazine-15K, section 
 
Two-sample T for Atrazine-15K 
 
section     N      Mean     StDev   SE Mean 
1           3     14708       459       265 
2           3     12999      1215       702 
 
Difference = mu (1) - mu (2) 
Estimate for difference:  1709 
95% CI for difference: (-1518, 4936) 
T-Test of difference = 0 (vs not =): T-Value = 2.28  P-Value = 0.150  DF = 2 
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Kruskal-Wallis Test: Atrazine-15K versus section 
 
Kruskal-Wallis Test on Atrazine 
 
section     N    Median    Ave Rank         Z 
1           3     14537         5.0      1.96 
2           3     13535         2.0     -1.96 
Overall     6                   3.5 
 
H = 3.86  DF = 1  P = 0.050 
 
* NOTE * One or more small samples 

1 = bottom 
2 = top 

NS 

Very poor 
power! 

Sections are 
significantly different. 
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Two-Sample T-Test and CI: Atrazine-30K, section 
 
Two-sample T for Atrazine-30K 
 
section     N      Mean     StDev   SE Mean 
1           3     28554       798       461 
2           3     33474      1753      1012 
 
Difference = mu (1) - mu (2) 
Estimate for difference:  -4920 
95% CI for difference: (-9706, -134) 
T-Test of difference = 0 (vs not =): T-Value = -4.42  P-Value = 0.047  DF = 2 
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Kruskal-Wallis Test: Atrazine-30K versus section 
 
Kruskal-Wallis Test on Atrazine 
 
section     N    Median    Ave Rank         Z 
1           3     28218         2.0     -1.96 
2           3     32521         5.0      1.96 
Overall     6                   3.5 
 
H = 3.86  DF = 1  P = 0.050 
 
* NOTE * One or more small samples 
 
 

Sections are 
significantly different. 



EDSP Work Assignment 2-14:  Atrazine  D.3 

Results for: Week 1 
 
Two-Sample T-Test and CI: Atrazine-15K, section 
 
Two-sample T for Atrazine-15K 
 
section     N      Mean     StDev   SE Mean 
1           3     14218       640       370 
2           3     14376       338       195 
 
Difference = mu (1) - mu (2) 
Estimate for difference:  -159 
95% CI for difference: (-1489, 1172) 
T-Test of difference = 0 (vs not =): T-Value = -0.38  P-Value = 0.730  DF = 3 
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Kruskal-Wallis Test: Atrazine-15K versus section 
 
Kruskal-Wallis Test on Atrazine 
 
section     N    Median    Ave Rank         Z 
1           3     14045         3.3     -0.22 
2           3     14473         3.7      0.22 
Overall     6                   3.5 
 
H = 0.05  DF = 1  P = 0.827 
 
* NOTE * One or more small samples 
 

Can’t reject the null that 
sections are the same. 



EDSP Work Assignment 2-14:  Atrazine  D.4 

Two-Sample T-Test and CI: Atrazine-30K, section 
 
Two-sample T for Atrazine-30K 
 
section     N      Mean     StDev   SE Mean 
1           3     28516       454       262 
2           3     28907       241       139 
 
Difference = mu (1) - mu (2) 
Estimate for difference:  -391 
95% CI for difference: (-1335, 554) 
T-Test of difference = 0 (vs not =): T-Value = -1.32  P-Value = 0.279  DF = 3 
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Kruskal-Wallis Test: Atrazine-30K versus section 
 
Kruskal-Wallis Test on Atrazine 
 
section     N    Median    Ave Rank         Z 

1           3     28757         2.7     -1.09 
2           3     28879         4.3      1.09 
Overall     6                   3.5 
 
H = 1.19  DF = 1  P = 0.275 
 
* NOTE * One or more small samples 
 
Conclusion: All test between sections have very poor power.  For the week 0 data, 
both concentrations show a significant difference between the two sections. 
 
By week 1, neither of the sections can be detected as significantly different.

Can’t reject the null that 
sections are the same. 



EDSP Work Assignment 2-14:  Atrazine  D.5 

Stability Data 
 
—————   3/4/2003 12:29:24 PM   ———————————————————— 
 

• Performs a one-sample t-test for mu less than TARGET & 
What is the target value for X    4 
DATA> 15000 
 
One-Sample T: Atrazine-15K 
 
Test of mu = 15000 vs mu < 15000 
 
Variable          N      Mean     StDev   SE Mean 
Atrazine-15K     42     14592       798       123 
 
Variable      95.0% Upper Bound        T      P 
Atrazine-15K              14799    -3.32  0.001 
 
t Boxplot of Atrazine-15K 

165001550014500135001250011500

Atrazine-15K

Boxplot of Atrazine-15K
(with Ho and 95% t-confidence bound for the mean)
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• Outliers are < Median-3*IQD OR > Median+3*IQD 
 
Boundary for outliers are values <    11561.9  and >    17789.6 
 
No outliers 
 



EDSP Work Assignment 2-14:  Atrazine  D.6 

• Transforms data to natural log 
 
     Week     Rep Ln(Concentration) 
 
        0       1      9.6309 
        0       1      9.5721 
        0       1      9.5844 
        0       2      9.5363 
        0       2      9.3594 
        0       2      9.5131 
        1       1      9.5238 
        1       1      9.5500 
        1       1      9.6109 
        1       2      9.5801 
        1       2      9.5925 
        1       2      9.5468 
        2       0      9.5785 
        2       0      9.6487 
        2       0      9.6555 
        3       0      9.5398 
        3       0      9.5648 
        3       0      9.5261 
        4       0      9.5504 
        4       0      9.5868 
        4       0      9.5606 
        5       0      9.6287 
        5       0      9.6116 
        5       0      9.6196 
        6       0      9.6157 
        6       0      9.6276 
        6       0      9.6361 
        7       0      9.5954 
        7       0      9.6111 
        7       0      9.6158 
        8       0      9.5742 
        8       0      9.6007 
        8       0      9.6457 
        9       0      9.6274 
        9       0      9.6721 
        9       0      9.6017 
       10       0      9.5449 
       10       0      9.5864 
       10       0      9.5015 
       12       0      9.5997 
       12       0      9.6147 
       12       0      9.6986 



EDSP Work Assignment 2-14:  Atrazine  D.7 

 
• Conducts Simple Linear Regression 

 
Regression Analysis: Atrazine-15K versus week 
 
The regression equation is 
Atrazine-15K = 9.56 + 0.00578 week 
 
Predictor        Coef     SE Coef          T        P 
Constant      9.55862     0.01329     719.29    0.000 
week         0.005776    0.002160       2.67    0.011 
 
S = 0.05287     R-Sq = 15.2%     R-Sq(adj) = 13.0% 
 
Analysis of Variance 
 
Source            DF          SS          MS         F        P 
Regression         1    0.019987    0.019987      7.15    0.011 
Residual Error    40    0.111796    0.002795 
  Lack of Fit     10    0.042060    0.004206      1.81    0.102 
  Pure Error      30    0.069736    0.002325 
Total             41    0.131783 
 
Unusual Observations 
Obs       week   Atrazine         Fit      SE Fit    Residual    St Resid 
  5        0.0    9.35940     9.55862     0.01329    -0.19922       -3.89R  
 39       10.0    9.50146     9.61638     0.01378    -0.11492       -2.25R  
 
R denotes an observation with a large standardized residual 
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Do you want to remove any data points? (yes OR no) 
no 
 
Should a quadratic be fit? (yes OR no) 
no 
 

• Power analysis for t-test of slope less than zero 
 
Power and Sample Size 
 
1-Sample t Test 
 
Testing mean = null (versus < null) 
Calculating power for mean = null + difference 
Alpha = 0.05  Sigma = 0.0528668 
 
Sample 
  Size   Power  Difference 
    40  0.9900     -0.0338 
 
 

• That means we would detect a mean of 9.582 as significantly less than ln(15000) = 
9.6158 or a change of 14501 from 15000 = 3.3% loss. 

 
Fitted Line Plot: Atrazine-15K versus week 
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95% CI

Regression

Regression Plot

 
• Conclusion – stable for 12 weeks. 

 
• Performs a one-sample t-test for mu less than TARGET & 

What is the target value for X    5 
DATA> 30000 
 
One-Sample T: Atrazine-30K 
 
Test of mu = 30000 vs mu < 30000 
 
Variable          N      Mean     StDev   SE Mean 
Atrazine-30K     42     29913      1783       275 
 
Variable      95.0% Upper Bound        T      P 
Atrazine-30K              30376    -0.32  0.376 
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• Outliers are < Median-3*IQD OR > Median+3*IQD 
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Boundary for outliers are values <    22822.9  and >    36783.3 
No outliers 
 
 

• Transforms data to natural log 
     Week     Rep Ln(Concentration) 
        0       1     10.2910 
        0       1     10.2392 
        0       1     10.2477 
        0       2     10.3896 
        0       2     10.4772 
        0       2     10.3860 
        1       1     10.2666 
        1       1     10.2397 
        1       1     10.2681 
        1       2     10.2709 
        1       2     10.2806 
        1       2     10.2640 
        2       0     10.3005 
        2       0     10.2136 
        2       0     10.2311 
        3       0     10.2325 
        3       0     10.2579 
        3       0     10.2650 
        4       0     10.2753 
        4       0     10.3255 
        4       0     10.3139 
        5       0     10.3688 
        5       0     10.3612 
        5       0     10.3638 
        6       0     10.3308 
        6       0     10.3234 
        6       0     10.2923 
        7       0     10.4270 
        7       0     10.3422 
        7       0     10.2252 
        8       0     10.2931 
        8       0     10.3547 
        8       0     10.3257 
        9       0     10.3291 
        9       0     10.3400 
        9       0     10.3345 
       10       0     10.2565 
       10       0     10.3046 
       10       0     10.2087 
       12       0     10.3042 
       12       0     10.3074 
       12       0     10.3535 
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• Conducts Simple Linear Regression 
 
The regression equation is 
Atrazine-30K = 10.3 + 0.00188 week 
 
Predictor        Coef     SE Coef          T        P 
Constant      10.2952      0.0148     697.01    0.000 
week         0.001881    0.002401       0.78    0.438 
 
S = 0.05876     R-Sq = 1.5%      R-Sq(adj) = 0.0% 
 
Analysis of Variance 
 
Source            DF          SS          MS         F        P 
Regression         1    0.002119    0.002119      0.61    0.438 
Residual Error    40    0.138112    0.003453 
  Lack of Fit     10    0.057009    0.005701      2.11    0.056 
  Pure Error      30    0.081103    0.002703 
Total             41    0.140231 
 
Unusual Observations 
Obs       week   Atrazine         Fit      SE Fit    Residual    St Resid 
  5        0.0    10.4772     10.2952      0.0148      0.1820        3.20R  
 28        7.0    10.4270     10.3084      0.0104      0.1187        2.05R  
 
R denotes an observation with a large standardized residual 
 
Normplot of Residuals for Atrazine 
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Residuals from Atrazine vs week 
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Do you want to remove any data points? (yes OR no) 
no 
Should a quadratic be fit? (yes OR no) 
no 

 
• Power analysis for t-test of slope less than zero 

Power and Sample Size 
 
1-Sample t Test 
 
Testing mean = null (versus < null) 
Calculating power for mean = null + difference 
Alpha = 0.05  Sigma = 0.05876 
 
Sample 
  Size   Power  Difference 
    40  0.9900     -0.0376 
 
 

• That means we would detect a mean of 10.271 as significantly less than ln(30000) = 
10.309 or a change of 28893 from 30000 = 3.7% loss. 

 
• Fit 95% confidence bands about the fitted simple linear model 

  
 
Fitted Line Plot: Atrazine-30K versus week 
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S = 0.0587606      R-Sq = 1.5 %      R-Sq(adj) = 0.0 %

Atrazine-30K = 10.2952 + 0.0018807 week

95% CI

Regression

Regression Plot

 
 

• Conclusion – stable for 12 weeks. 



 

 
 
 
 
 
 
 
 
 
 

APPENDIX E 
 

CHEMISTRY RESULTS  

FOR THE ANALYSIS OF IN-LIFE SAMPLES 
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Chemistry Results for Analysis of In-Life Samples 
 
PROJECT: EDSP WA 2-14 

 
PARAMETER: Atrazine in-life test suspension samples in corn oil  

 
LABORATORY: Battelle Marine Sciences Laboratory 

1529 West Sequim Bay Rd. 
Sequim, WA  98382 
 

MATRIX: Atrazine suspended in corn oil 
 

TEST SOLUTION 
SAMPLE CUSTODY 
AND PROCESSING: 

Test suspension samples were prepared by the EDSP Chemical Repository, 
Sequim, WA, using atrazine (CAS 1912-24-9, CF 1848, Chem Service lot # 285-
63B, expiration date 6/05, 98% purity; CF 1898,  Chem Service lot # 289-102A, 
expiration date 9/05, 98% purity; and CF 1826,  Chem Service lot # 277-93B, 
expiration date 11/05, 98% purity) suspended in Mazola corn oil (corn oil was 
from containers with the following expiration dates: 6/12/03, 1/1/04, and 
4/24/04).  A large volume of corn oil was used because many formulations for 
WA 2-14 were prepared at one time.  Samples were prepared at two test 
concentrations for all replicates and exposures: 15 mg/mL and 30 mg/mL.  The 
15 mg/mL concentration was prepared by suspending 3.0 g of atrazine in 183 g 
of corn oil in a pre-cleaned, amber-glass container.  The 30 mg/mL 
concentration was prepared by suspending 6.0 g of atrazine in 180 g of corn oil.  
Atrazine was sieved through an 80-mesh screen prior to use. 
 
Samples for female rat exposures were prepared at two different times: 
Replicate 1 – prepared on 09/09/02 and shipped on 09/10/02 
Replicate 2 – prepared on 09/15/02 and shipped on 09/16/02. 
Results of verification of concentrations for Replicate 1 are presented in Table 1. 
 
Samples for male rat exposures were prepared at three different times:  
Replicate 1 – prepared on 09/25/02 and shipped on 09/26/02 
Replicate 2 – prepared on 10/02/02 and shipped on 10/03/02 
Replicate 3 – prepared on 11/03/02 and shipped on 11/04/02. 
Results of verification of concentrations for Replicates 1 and 2 are presented in 
Table 2. 
 
The test suspension was sampled four times during the female test (9/18/02, 
9/24/02, 10/01/02, and 10/08/02).  Data are reported in Table 3. The test 
suspension was sampled four times during the male test (10/7/02, 10/14/02, 
10/21/02, and 10/28/02).  Data are reported in Table 4.  Remaining formulation 
samples after dosing to assess changes in test solution concentration from the 
beginning and end of the test were also returned and are reported in Table 5. 
 
Processing 
 
Test Suspension Samples for Concentration Verification Prior to Shipping: 
 
The container was placed on a magnetic stir plate and stirred.  Triplicate 1 mL 
samples from the top (about 0.25 inches below the surface) and bottom (about 
1 inch from the bottom) of the container were sampled and placed in a tared, 
30 mL, amber-glass bottle.  The weight of the sample was determined 
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gravimetrically.  A 1 g subsample was removed, placed in a 30 mL, amber 
ashed vial, and 25 mL of methylene chloride (MeCl) was added and the bottle 
agitated to mix.  Then, 0.1 mL sample and 0.02 mL internal standard, 5a 
androstane, and 0.88 mL hexane were transferred to an auto sampler vial.  
 
In-life and Returned Container Samples: 
 
For the containers with sufficient material to analyze, the containers with 
remaining dosing solution were removed from the refrigerator, allowed to warm 
to room temperature, and then stirred using a magnetic stir bar and stir plate.  
About 1 mL was sampled and placed in a tared, 30 mL, amber-glass bottle.  
The weight of the sample was determined gravimetrically.  25 mL of MeCl was 
added and the bottle agitated to mix.  For the 15 mg/mL solutions, 0.1 mL was 
transferred to a 1.8-mL vial with 0.02 mL of internal standard solution 
containing 5a androstane and 0.88 mL hexane.  For the 30 mg/mL solutions, 
0.025 mL was transferred to a 1.8-mL vial with 0.02 mL of internal standard 
solution containing 5a androstane and 0.955 mL hexane.  
 
The in-life samples were returned in 20 mL scintillation vials, which contained a 
suspension with the atrazine settled to the bottom.  The entire sample was 
extracted to ensure accurate analysis.  The vial was weighed and the contents 
poured into a 60-mL, amber-glass bottle.  50 mL of MeCl was used for these 
samples.  The scintillation vial was rinsed with part of the 50 mL MeCl; this rinse 
was then poured into the amber vial and the rinsing repeated to ensure 
complete transfer of the sample.  The empty vial was dried and re-weighed.  
The amber bottles were agitated to mix, and 0.01 mL transferred to an auto 
sampler vial with 0.02 mL of internal standard solution containing 5a 
androstane and 0.97 mL hexane.   
 

SAMPLE ANALYSIS: The samples were analyzed  by gas chromatograph (GC) with a flame ionization 
detector (FID). The GC was set up with an autosampler and a 30-m x 0.25-mm, 
DB-5 capillary column.  The temperature program was set to start at 50ºC, and 
ramped at 20ºC/min to a final temperature of 320ºC.  The injection port 
temperature was set at 270ºC and detector at 320ºC.  The autosampler was set 
to inject 1 µL of the matrix dilution. 
 

 
 

Data Quality Objectives  Control Limits 
Procedural Blank   < 5 X MDL 
Blank Spike Recovery   40% – 120% 
Continuing Standard Recovery  75% – 125%  
 

 
QA/QC SUMMARY 
 
METHODS: GC-FID 

 
CALIBRATION: Calibration with a five-point curve was done using standards EDSP Mix 1 (see 

Appendix C) with a continuing calibration verification (CCV) sample analyzed 
every 10 samples.  
 

CONTINUING 
STANDARD 

Percent recovery results for initial and CCV samples analyzed with the in-life 
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RECOVERY: sample data set ranged from 92% to 116% with a mean recovery of 100%.  
There were no occurrences of recoveries exceeding the 75% to 125% 
acceptability range. 
 

BLANK: Atrazine was not detected above the detection limit in the corn oil blank 
analyzed with the test solution and in-life samples. 
 

DETECTION LIMIT: The atrazine detection limit in corn oil was 115 µg/mL as determined by an MDL 
study. No data below this value were reported.   
  
 

BLANK SPIKE 
SAMPLES: 

Blank spike samples were not analyzed.  In this analysis, sampling was 
performed by taking the sample material from flask through to analysis.  
Analyzing a spiked sample would be no different from analyzing a CCV. 
 

INTERNAL 
STANDARD: 

5a androstane was spiked into each sample and analyzed as the internal 
standard.  Average percent recovery results were 96% and ranged from 79% to 
111%.  There were no cases in which the percent recovery of the internal 
standard exceeded the acceptance range of 40% to 120%. 
 

REPLICATE 
ANALYSIS: 

The percent relative standard deviations (% RSDs) for the two test solutions 
prepared for female exposures ranged from 1.27 to 3.25. 
 
The % RSDs for formulations prepared for exposure to males ranged from 
0.673 to 2.33. 
 
Replicate samples were not submitted for the in-life sample set. 
 

 
 

Table 1.  Verification of Atrazine Concentrations in Formulations Prepared 09/09/02 
for Female Exposures 

 

Nominal 
Conc. Sample ID Number 

Measured 
Conc. 

(mg/mL) 

Replicate 
Mean 

(mg/mL) 

 
%RSD 

15 mg/mL 2-14 –D-F Top R-1, R-1 14.2  
 

15 mg/mL 2-14 –D-F Top R-1, R-2 13.9 14.0 1.27 
15 mg/mL 2-14 –D-F Top R-1, R-3 13.8   

     
15 mg/mL 2-14 –D-F Bott R-1, R-1 14.6   
15 mg/mL 2-14 –D-F Bott R-1, R-2 13.9 14.2 2.74 
15 mg/mL 2-14 –D-F Bott R-1, R-3 14.0   

     
     

30 mg/mL 2-14 –E-F Top R-1, R-1 26.9   
30 mg/mL 2-14 –E-F Top R-1, R-2 28.2 27.9 3.06 
30 mg/mL 2-14 –E-F Top R-1, R-3 28.6   

     
30 mg/mL 2-14 –E-F Bott R-1, R-1 29.1   
30 mg/mL 2-14 –E-F Bott R-1, R-2 28.3 28.2 3.25 
30 mg/mL 2-14 –E-F Bott R-1, R-3 27.3   
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Table 2.  Verification of Atrazine Concentrations in Formulation Prepared on 
09/25/02 and 10/02/02 for Male Exposures 

 

Nominal 
Conc. Sample ID Number 

Measured 
Conc. 

(mg/mL) 

Replicate 
Mean 

(mg/mL) 

 
%RSD 

 09/25/02     
15 mg/mL 2-14 –Q-M Top R-1, R-1 13.7   
15 mg/mL 2-14 –Q-M Top R-1, R-2 14.1 13.8 2.33 
15 mg/mL 2-14 –Q-M Top R-1, R-3 13.5   

     
15 mg/mL 2-14 –Q-M Bott R-1, R1 13.9   
15 mg/mL 2-14 –Q-M Bott R-1, R-2 13.8 14.0 1.70 
15 mg/mL 2-14 –Q-M Bott R-1, R-3 14.3   

     
30 mg/mL 2-14 –R-M Top R-1, R-1 27.5   
30 mg/mL 2-14 –R-M Top R-1, R-2 28.6 28.3 2.31 
30 mg/mL 2-14 –R-M Top R-1, R-3 28.7   

     
30 mg/mL 2-14 –R-M Bott R-1, R-1 28.6   
30 mg/mL 2-14 –R-M Bott R-1, R-2 29.3 29.0 1.17 
30 mg/mL 2-14 –R-M Bott R-1, R-3 29.0   

     
 10/02/02     
15 mg/mL 2-14-Q-M R-2, R-1 15.7    
15 mg/mL 2-14-Q-M R-2, R-2 15.9 15.8 0.673 
15 mg/mL 2-14-Q-M R-2, R-3 15.7   

      
30 mg/mL 2-14-R-M R-2, R-1 30.7   
30 mg/mL 2-14-R-M R-2, R-2 30.7 30.6 0.771 
30 mg/mL 2-14-R-M R-2, R-3 30.3   

 
 
 

Table 3.   In-life Sample Atrazine – Females 
 

Date Sample 
Collected 

Date 
Sample 

Received 

Date 
Sample 

Analyzed 

Nominal 
Conc. 

Sample ID 
Number 

Measured 
Conc. 

(mg/mL) 

% of 
Nominal 

09/18/02 10/16/02 6/4/03 15 mg/mL WA2-14D-F 9-18 Vial 16.77 112% 
09/24/02 10/16/02 6/4/03 15 mg/mL WA2-14D-F 9-24 Vial 16.93 113% 
10/01/02 10/16/02 6/4/03 15 mg/mL WA2-14D-F 10-1 Vial 16.90 113% 
10/08/02 10/16/02 6/4/03 15 mg/mL WA2-14D-F 10-8 Vial 16.44 110% 

       
09/18/02 10/16/02 6/4/03 30 mg/mL WA2-14E-F 9-18 Vial 33.63 112% 
09/24/02 10/16/02 6/4/03 30 mg/mL WA2-14E-F 9-24 Vial 32.95 110% 
10/01/02 10/16/02 6/4/03 30 mg/mL WA2-14E-F 10-1 Vial 33.28 111% 
10/08/02 10/16/02 6/4/03 30 mg/mL WA2-14E-F 10-8 Vial 33.11 110% 
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Table 4.  In-life Sample Atrazine - Males 
 

Date Sample 
Collected 

Date 
Sample 

Received 

Date 
Sample 

Analyzed 

Nominal 
Conc. 

Sample ID 
Number 

Measured 
Conc. 

(mg/mL) 

% of 
Nominal 

10/07/02 11/13/02 06/05/03 15 mg/mL WA2-14Q-M 10-7 Vial 17.15 114% 
10/14/02 11/13/02 06/05/03 15 mg/mL WA2-14Q-M 10-14Vial 16.81 112% 
10/21/02 11/13/02 06/05/03 15 mg/mL WA2-14Q-M 10-21Vial 16.85 112% 
10/28/02 11/13/02 06/05/03 15 mg/mL WA2-14Q-M 10-28Vial 17.02 113% 

       
10/07/02 11/13/02 06/05/03 30 mg/mL WA2-14R-M 10-7 Vial 33.80 113% 
10/14/02 11/13/02 06/05/03 30 mg/mL WA2-14R-M 10-14Vial 33.10 110% 
10/21/02 11/13/02 06/05/03 30 mg/mL WA2-14R-M 10-21Vial 31.43 105% 
10/28/02 11/13/02 06/05/03 30 mg/mL WA2-14R-M 10-28Vial 32.11 107% 

 
 
 

Table 5.  Post-Test Atrazine Concentrations in Formulations Returned to Battelle  
 

Date Sample  
Prepared 

Date 
Sample 

Received 

Date 
Sample 

Analyzed 

Nominal 
Conc. 

Sample ID 
Number 

Measured 
Conc. 

(mg/mL) 

% of 
Nominal 

Female 
Exposures 

  
   

 

09/15/02 10/16/02 11/22/02 15 mg/mL WA 2-14-D-F Rep2Jar 14.0 93% 
09/15/02 10/16/02 11/22/02 30 mg/mL WA 2-14-E-F Rep2Jar 27.8 93% 

       
Male 

Exposures 
  

   
 

10/2/02 11/13/02 11/22/02 15 mg/mL WA 2-14-Q-M Rep3Jar 14.1 94% 
10/2/02 11/13/02 11/22/02 30 mg/mL WA 2-14-R-M Rep3Jar 28.8 96% 
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Chemistry Report for WA 2-14 

Bisphenol A in Mazola Corn Oil 
 

 

Parameter Chemical 
Compound Name Bisphenol A 
CAS # 80-05-7 
Central File No. CF-1825 
Receipt Date 10/15/2002 
Expiration Date 10/2004 
Manufacturer Fisher Scientific 
Lot Number A0147444 
Battelle Study # WA2-14-02-02 
Method SW 846, 8316 Modified 

 

Executive Summary 

 

The chemical purity of Bisphenol A determined by the manufacturer was 99.6%.  The 
purity result from Battelle-Sequim by HPLC was determined to be 100.00%.  Based on the final 
regression model and the lower 95% confidence limit of the slope, the concentration of Bisphenol 
A was expected to stay greater than or equal to 90% of the target concentration for up to 12 
weeks.  Thus, stability testing of the Bisphenol A stock solution in Mazola corn oil was 
considered stable at 80 mg/mL for the required testing and holding period of 12 weeks. 

Mazola corn oil with expiration dates of 6/03 and 1/04 was purchased from local grocery 
stores and used as a carrier for the stability testing.  The oil had no visual defects and was stored 
frozen.  The peroxide concentrations were measured on 9/05/2002 in triplicate as an indicator of 
decomposition. The average peroxide number in the Mazola corn was 1.77 meq/kg and 1.34 
meq/kg for samples expiring on 6/03 and 1/04, respectively.  This level of peroxide was 
consistent with the request that the oil have a peroxide number less than 3 meq/kg. 

In-life chemistry recoveries based on target concentrations for all doses ranged from 99% 
to 112%. 
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1.0 INTRODUCTION 

The goal of the Battelle-Sequim, Marine Sciences Laboratory (MSL) Chemical 
Repository for the Endocrine Disruptor Screening Program (EDSP) is to provide the participating 
laboratory with requested chemicals of documented quality at required concentrations and in a 
matrix appropriate for different toxicological tests.  The EDSP Chemical Repository supplies the 
manufacturer’s information regarding purity and stability, the material safety data sheet (MSDS) 
chemical information, and independent analysis of purity and stability in a matrix specified by the 
Purity and Stability Testing Plan made in collaboration with the requesting Principal Investigator.  
Additional analysis associated with the in-life studies are also provided when requested.  This 
report is the product of such a request. 

Under Work Assignment (WA) 2-14 and Battelle-Sequim Study Number WA2-14-02-02, 
Dr. Julia George from Center for Life Sciences and Toxicology, Research Triangle Institute, 
requested purity and stability testing of Bisphenol A (Figure 1).  Electronic files submitted to the 
EDSP Data Coordination Center in support of this work assignment are CRF_WA-2-
14_BisphenolA-cornoil.doc, PSTP_WA-2-14_BisphenolA-cornoil.doc, DSUM_WA2-
14_BisphenolA-crnoil.xls, and DAF_WA-2-14_BisphenolA-cornoil.doc. 

2.0 GENERAL METHODS 

Methods of standard operation of the Chemical Repository are addressed in the 
procedure, EDSP.C-001-01, The EDSP Chemical Repository.  This procedure addresses chemical 
procurement including procurement of controlled substances, when applicable, which have 
unique permitting, ordering, handling, inventory, and storage requirements; chemical receipt and 
chain of custody, chemical log-in and labeling, inventory, chemical storage; stock solution 
preparation, documentation and archiving; test solution preparation, documentation and shipping; 
chemical disposal, and repository maintenance over time.  The quality assurance (QA) 
requirements for procurement of chemicals for use in the Chemical Repository are addressed in 
procedure, MSL-A-012, Procurement.  Each purchase requisition receives QA review to 
determine what is being ordered and which specific requirements apply. 

2.1 Chemical Procurement 

As requested by Dr. Julia George, Bisphenol A, (CAS No. 80-05-7) was purchased for 
purity and stability analysis to support a pubertal study on rats (Figure 1).  Bisphenol A was 
purchased from Fisher Scientific and lot number A0147444 was received on 10/15/2002 with an 
expiration date of 10/2004 (Table 1).  The chemical was left in the original container, logged in to 
the Chemical Management System (CMS) and given a CMS barcode and unique log in number 
(CF-1825) as per the QA Project Plan (QAPP) for the EDSP Chemical Repository. The chemical 
was stored in a cool, dry location at room temperature, away from direct sunlight. 

Mazola corn oil with expiration dates of 6/03 and 1/04 was purchased from local grocery 
stores and used as a carrier for the stability testing.  The oil had no visual defects and was stored 
frozen.  The peroxide concentrations were measured on 9/05/2002 in triplicate as an indicator of 
decomposition following the procedures in the Battelle, Columbus SOP #CCB_IV-001-04.  It 
was requested that the oil have a peroxide number less than 3 meq/kg.  Any bottles that did not 
meet this requirement were discarded.
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EDSP Chemical Request Form 

 
For EPA WA: 2-14-02-02 

 
Study Director 

Name: Dr. Julia George 
Affiliation: Center for Life Sciences and Toxicology 

Research Triangle Institute 
Location: PO Box 12194 

Research Triangle Park, NC 27709 
Telephone number: 919-541-5862 

 
Bioassay Information 

Proposed Bioassay: Pubertal 

Test Chemical: Bisphenol A (MSL CF 1825) 

Carrier(s): corn oil (Mazola) 

Concentrations/Dilution Series: 80 mg/mL and 120 mg/mL 

*Consider if analysis method detection limit which may be determined in 
Purity analysis is above or below desired test concentrations? 

In vitro or in vivo tests? In vivo 

Organism to be tested: rat 

Method of test solution administration: oral gavage 

Planned/proposed testing/holding 
duration: 

 
12 weeks 

 
Chemical Information 

Chemical Name: 
 

Bisphenol A 

CAS: 
 

80-05-7 

Any known purity information: may refer to attached 
documentation 

Manufacturer's Purity Information: 
99.6% pure 

Any known stability information: may refer to 
attached documentation 

Manufacturer's Stability Information: 
stable 

Desired purity (%) for test? 95% or greater 

  
Figure 1. EDSP Requisition Form for Bisphenol A 
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Table 1. Chemical Procurement Information 
Parameter Chemical 

Compound Name Bisphenol A 
CAS # 80-05-7 
Central File No. CF-1825 
Receipt Date 10/15/2002 
Expiration Date 10/2004 
Manufacturer Fisher Scientific 
Lot Number A0147444 
Manufacturer’s Purity 99.6% 
Storage Conditions Cool, dry place/room temp. 
Battelle Study # WA2-14-02-02 
Method SW 846, 8316 Modified 

 

   

2.2 Chemical Purity 

Chemical purity was verified by chromatographic analysis to determine areas under 
peaks other than the principal peak, and then compared to the manufacturer’s certificate of 
analysis/purity (Appendix A).  No statistical analyses were performed for the verification of 
chemical purity.  General methods are documented in the procedure, EDSP.D-012-01, Chemical 
Repository Summary Displays and Statistical Analyses for the EDSP Data Coordination Center 
(DCC). 

Purity verification was conducted using high performance liquid chromatograph (HPLC) 
with ultraviolet (UV) absorbance at 275 nm by making a solution of 1 mL of the stock solution 
and diluting it with 9 mL of a 60% acetonitrile (ACN): 40% de-ionized water solution.  This 
matrix was then run on the HPLC and the purity determined by comparing the peak heights of the 
peaks in the chromatogram.  The HPLC was set up with an auto sampler and a column oven.  The 
column oven temperature was set at 30ºC, and the auto sampler was set to inject 250 µL of the 
matrix dilution.  One replicate was analyzed. 

2.3 Preparation of Stock Matrices for Stability Analysis 

A general study plan for stability testing based on the WA 2-14 request from Dr. Julia 
George was developed as the stability test protocol and is presented in Appendix B.  A single 
stock solution was prepared to arrive at the 80 mg/mL concentration requested for stability 
analysis (Table 2).  All samples were analyzed in triplicate so that a mean concentration and 
relative standard deviation (RSD) could be determined.  General methods are documented in 
EDSP.D-012-01. 

A Bisphenol A stock matrix was prepared on 10/17/02 for testing as described in Table 2.  
The first analysis was done 10/18/02; this was considered the start of the test.  Briefly, to prepare 
the 80 mg/mL Bisphenol A concentration, 16.0 g of Bisphenol A was weighed into a 250 mL 
amber glass wide mouth jar containing 170 g of corn oil, a stir bar was added, and the solution 
was mixed on a stir plate over night to suspend the chemical.  The stock was transferred to an 
ashed, amber glass bottle, labeled, and stored at 4ºC ± 2ºC for the duration of the test. 
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Table 2. Stock Matrix Composition for Stability Testing 
 

Study and 
Duration Test Chemical 

Target 
Concentration Sample ID Stock Matrix 

 
WA2-14-02-02 

12 Weeks 
 

Bisphenol A 80 mg/mL 1825-1a-2 16.0 g in 170 g 
Mazola corn oil 

 

 

Density of the Mazola corn oil was measured as 0.92 g/mL for these samples.  Using an 
Excel spreadsheet, the weight of corn oil was converted to a volume (i.e., g corn oil / density).  
Lower and upper 95% confidence bounds on the density of corn oil from a sample of two lots 
were estimated as 0.89 and 0.93 g/mL respectively.   

2.4 Analytical Chemistry for Stability Testing 

Chemical stability was evaluated under storage conditions and matrix specifications as 
requested by the participating laboratory.  At initiation and at each time period throughout the 
duration of the test, the stock concentration was determined by chromatographic analysis.  
Triplicate aliquots of each concentration were tested.  The frequency of determinations and the 
duration of testing were determined by the requesting principal investigator and the chemists 
based on a priori knowledge about chemical stability.  General methods are documented in 
EDSP.D-012-01. 

The samples were analyzed using an HPLC with an ultraviolet/visible (UV/VIS) detector 
at the 275 nm wavelength.  A 60:40% ACN:water mix was used for the eluent at 1.5 mL/minute.  
Separation was attained using a Supelco PAH (25 cm x 4.8 mm, C-18 column).  Calibrations 
were performed using dilutions prepared from standard PP-1190.  For samples analyzed using the 
HPLC system, data are stored in MSL5, room 219 on the computer with a property number of 
WV04738.   

2.5 Statistical Analysis of Stability 

Log linear degradation curves were fit to the data to describe the chemical concentration 
vs. time trends and their dependence on storage conditions and solvent matrix.  Lack of fit and 
residual plots were evaluated to determine the form of the regression.  Power calculations based 
on the observed variability were used to determine the sensitivity of the test to detect degraded 
concentrations.  General methods are documented in SOP EDSP.D-012-01. 

2.6 Analytical Chemistry for In-Life Testing 

Analytical methods associated with in-life testing were similar to those described in 
Section 2.4.   
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3.0 RESULTS 

3.1 Chemical Purity 

Battelle-Sequim ran a HPLC purity scan on the Bisphenol A.  The chromatogram, after 
solvent blank correction, showed one large peak that had the appropriate retention time for 
Bisphenol A and several very small peaks. The area of the Bisphenol A peak was 100.00% of the 
total area of all peaks in the chromatogram. Chemical purity of Bisphenol A as determined by the 
manufacturer was 99.6% (Appendix A).   

3.2 Analytical Chemistry for Stability Testing 

Chemical stability testing was initiated on 10/18/02.  Chemical concentration was 
determined 10 times from 10/18/02 to 01/08/03.  The analytical and quality control (QC) results 
are presented in Appendix C.  A single preparation blank was analyzed with every batch for 
quality control purposes.  There were no detectable concentrations of Bisphenol A in the blanks.  
CCV results ranged from 89.2% to 107%.  Internal standards were not run.  The MDL was 
500,000 ng/mL or 0.5 mg/mL. 

Both lots of Mazola corn oil had peroxide numbers less than 3 meq/kg as required for 
biological testing (Appendix C).  The peroxide concentrations were measured on 9/05/2002 in 
triplicate as an indicator of decomposition. The average peroxide number in the Mazola corn was 
1.77 meq/kg and 1.34 meq/kg for samples expiring on 6/03 and 1/04, respectively. 

3.3 Statistical Results of Stability Trial 

A plot of Bisphenol A with a target concentration of 80,000,000 ng/mL against time 
suggests virtually no chemical decay (Figure 2).  Homogeneity of the top and bottom 
concentrations of Bisphenol A in the testing container was tested at time 0.  Concentrations in the 
bottom of the container averaged 87406525 ng/mL with a standard deviation of 526768.  
Concentrations in the top of the container averaged 85362947 ng/mL with a standard deviation of 
1436907.  Although the bottom concentration was greater than the top, there was not enough 
power to reject the null hypothesis that the average concentrations were the same.    For the final 
regression model, the three bottom samples were removed from the analysis.  Based on the final 
regression model and the lower 95% confidence limit of the slope, the concentration of Bisphenol 
A was expected to stay greater than or equal to 90% of the target concentration for up to an 
estimated 12 weeks (Table 3).  Thus, this stock solution was considered stable for the required 
12-week testing/holding period.  The complete statistical analysis is presented in Appendix D. 

3.4 Chemistry Results for the Analysis of In-Life Samples 

In-life chemistry recoveries for all doses ranged from 99% to 112%.  The complete 
analysis is presented in Appendix E. 



EDSP Work Assignment 2-14:  Bisphenol A  6 

70000000

72000000

74000000

76000000

78000000

80000000

82000000

84000000

86000000

88000000

90000000

0 2 4 6 8 10 12 14

Week

C
o

n
ce

n
tr

at
io

n
 (

n
g

/m
L

)

Bis Phenol A

90% of the Target
Concentration

 

Figure 2. Observed Concentration of Bisphenol A with a Target Concentration of 
80,000,000 ng/mL Against Time  
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Table 3. Summary of Statistical Results for Bisphenol A 
 WA-2-14-02-02  
Statistical Analysis conducted by Valerie Cullinan 1825-1a-2 
Using Minitab Version 13.32, Minitab Inc., 1999. Bisphenol A 

Target Concentration (ng/mL) 80000000 
Number of determinations 1 
Number of weeks tested 12 
Number of replicates per day 3 
Number of outliers removed 0 

Number of observations removed 3 a 
Overall Mean Concentration 82450509 
95% Upper CL 83172788 
error degrees of freedom 32 

1-sample t-test of Ho: µ >= Target NS b 

Estimated intercept of ln(concentration) against time 18.2329 
Estimated slope of ln(concentration) against time -0.0022 
standard error of slope 0.0011 
error degrees of freedom 28 

Significance test of lack-of-fit for final model S c 
Significance test of Ho: β = 0 vs. H1: β = 0 NS 
Lower 95% CL -0.005 
Upper 95% CL 0.000 
Maximum Percent Loss (using LCL) 3.6% 
Mean Percent Loss (using bhat) 1.8% 
LN(90% of Target) 18.0922 
Number of weeks until at 90% of Target (using LCL) 31 
Conclusion: Stable for 12 wks 

aRemoved for regression only 
bNot Significant at a = 0.05 
cSignificant at a = 0.05 
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4.0 CONCLUSIONS 

Chemical purity of Bisphenol A determined by the manufacturer was 99.6%; purity 
determined by Battelle-Sequim was 100%.  Stability testing of Bisphenol A in Mazola corn oil 
concluded that the chemical was stable at the 80 mg/mL concentration for a period of 12 weeks.   

The level of peroxide measured in corn oil used for the stability trial was consistent with 
the request that the oil have a peroxide number less than 3 meq/kg. 

In-life chemistry recoveries for all doses ranged from 99% to 112%. 



 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX A 
 

MANUFACTURER’S CERTIFICATE OF ANALYSIS/PURITY 
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APPENDIX B 
 

PURITY AND STABILITY TESTING PLAN 
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EDSP Purity Analysis and Stability Testing Plan for Bisphenol A 

 
Chemical Name: Bisphenol A (MSL CF 1825), CMS 173720  
 
CAS Number: 80-05-7 
 
 
Lot Number: A0147444, stored at RT in MSL5, Rm 219 
 
Expiration date: 10/2004 
 
Manufacturer’s Purity Information:  99.6%   
 
Manufacturer’s Stability Information: stable 
 
MSL Purity Results: 
Purity (%)  To be determined at MSL by LC scan 
 
MDL has not been determined.  
 
 
Bioassay Information:    
 
Study Director 
 Name: Dr. Julia George 
 Affiliation: RTI 
 Location: RTP, NC 
 Telephone number: 919-541-5862  
 
Proposed Bioassay: WA 2-14 
 
 Test Chemical: Bisphenol A 
 
 CAS: 80-05-7 
 
 Carrier(s):  suspended in Mazola corn oil 
 
 Concentrations/Dilution Series: 80 mg/mL and 120 mg/mL 
 
  Below MDL determined in Purity Analysis? 
 
 In vitro or in vivo tests? In vivo 
 
 Organism to be tested: Rat 
 
 Method of test solution administration: Oral gavage  
 
 Planned/Proposed testing/holding duration: 12 weeks 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

EDSP Work Assignment 2-14:  Bisphenol A  B.2 

EDSP Purity Analysis and Stability Testing Plan for Bishenol A,  Continued 
 

 
Design of Stability Test: One concentration of Bisphenol A, 80 mg/mL in Mazola corn oil, will be tested. The 
chemical will be sieved through an 80 mesh screen and material that passes will be suspended in Mazola 
corn oil with a magnetic stirrer. Samples of the suspension will be taken with a gavage needle, while the 
suspension is being vigorously stirred, at mid-depth in a 250 mL amber glass bottle, except for the first 
sampling, which will be sampled at 25% and 75% depth in triplicate to demonstrate homogeneity. The 
suspension will be stored in glass at 4 deg. C in the dark for 12 weeks, sampled at least 8 times in triplicate 
and analyzed monthly by LC. 
 
Number of replicates: 3 
 
Duration:  12 weeks, sampling at least 8 time points with triplicate samples taken each time 
 
Other factors: 
 Temperature regime(s):  4 deg. C 
Test container type:  Glass 
Light or dark: Dark except when container is removed for sampling or handling 
Other: None 
 
Statistical testing: Regression analysis of the slope for concentration versus time 
 
Resulting records package: 
 Manufacturer’s certificate of analysis or purity  
 MSDS 
 Records: 

• date sample received;  
• date(s) sample analyzed;  
• sample matrix;  
• electronic file identification codes (when applicable to identify 
instrument data files); 
• data summary reports; 

§ Chemical repository confirmatory test results 
of chemical identity and purity; 
§ Chemical repository test results of lot-to-lot 
variation in chemical purity; 
§ Chemical repository periodic assessment 
results of changes in purity of stock solutions and 
dilutions and generation of degradation products 

• QC data reports; 
• data qualifying flags; and  
• Dilution factor(s). 

 
 
 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX C 
 

ANALYTICAL RESULTS OF STABILITY TESTING
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Table C1. Bisphenol A concentration in Mazola Corn Oil (ng/mL) 

Target 
Concentration. Sample ID Date Bisphenol A Average RSD 

 
Recoveryb 

80000000 1825-1a-2-1 Top R-1a 10/18/02 84187864    
80000000 1825-1a-2-1 Top R-2a 10/18/02 86964928 85362947 1.68% 107% 
80000000 1825-1a-2-1 Top R-3a 10/18/02 84936048    
80000000 1825-1a-2-1 Bottom R-1a 10/18/02 87954672    
80000000 1825-1a-2-1 Bottom R-2a 10/18/02 87360784 87406525 0.60% 109% 
80000000 1825-1a-2-1 Bottom R-3a 10/18/02 86904120    
Blank 1825-1a-2-1 Blank1 10/18/02 500000 U    
80000000 1825-1a-2-2 R-1 10/25/02 82182592    
80000000 1825-1a-2-2 R-2 10/25/02 81433368 81255619 1.26% 102% 
80000000 1825-1a-2-2 R-3 10/25/02 80150896    
Blank 1825-1a-2-2 Blank2 10/25/02 500000 U    
80000000 1825-1a-2-3 R-1 11/1/02 82178864    
80000000 1825-1a-2-3 R-2 11/1/02 82765736 82418317 0.37% 103% 
80000000 1825-1a-2-3 R-3 11/1/02 82310352    
Blank 1825-1a-2-2 Blank3 11/1/02 500000 U    
80000000 1825-1a-2-4 R-1 11/8/02 83436800    
80000000 1825-1a-2-4 R-2 11/8/02 81713344 82949379 1.30% 104% 
80000000 1825-1a-2-4 R-3 11/8/02 83697992    
Blank 1825-1a-2-2 Blank4 11/8/02 500000 U    
80000000 1825-1a-2-5 R-1 11/15/02 80263496    
80000000 1825-1a-2-5 R-2 11/15/02 81660944 79866467 2.53% 99.8% 
80000000 1825-1a-2-5 R-3 11/15/02 77674960    
Blank 1825-1a-2-2 Blank5 11/15/02 500000 U    
80000000 1825-1a-2-6 R-1 11/20/02 80763600    
80000000 1825-1a-2-6 R-2 11/20/02 81146368 81383843 0.94% 102% 
80000000 1825-1a-2-6 R-3 11/20/02 82241560    
Blank 1825-1a-2-2 Blank6 11/20/02 500000 U    
80000000 1825-1a-2-7 R-1 12/6/02 83523000    
80000000 1825-1a-2-7 R-2 12/6/02 84591336 83685379 1.00% 105% 
80000000 1825-1a-2-7 R-3 12/6/02 82941800    
Blank 1825-1a-2-2 Blank7 12/6/02 500000 U    
80000000 1825-1a-2-8 R-1 12/11/02 79119720    
80000000 1825-1a-2-8 R-2 12/11/02 80287136 80500971 1.86% 101% 
80000000 1825-1a-2-8 R-3 12/11/02 82096056    
Blank 1825-1a-2-2 Blank8 12/11/02 500000 U    
80000000 1825-1a-2-9 R-1 12/18/02 81761024    
80000000 1825-1a-2-9 R-2 12/18/02 81071256 80543776 1.92% 101% 
80000000 1825-1a-2-9 R-3 12/18/02 78799048    
Blank 1825-1a-2-2 Blank9 1218/02 500000 U    
80000000 1825-1a-2-10 R-1 01/8/03 79886664    
80000000 1825-1a-2-10 R-2 01/8/03 81546472 81582376 2.10% 102% 
80000000 1825-1a-2-10 R-3 01/8/03 83313992    
Blank 1825-1a-2-2 Blank10 1/8/03 500000 U    

aTime 0 samples collected from top and bottom of container to assess homogeneity 
b Recovery is relative to the target concentration 
U = Not detected at a value greater than the MDL 
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Table C.2. CCV Data for Bisphenol A Concentration in Mazola Corn Oil 
 

Time Sample Name 
Bisphenol A 

(µg/L) Recovery PD 

- Bis 500 PP-1190C 470.83 94.17% 5.83% 
- Bis 500 PP-1190C 508.41 101.68% 1.68% 
- Bis 500 PP-1190C 488.62 97.72% 2.28% 
- Bis 500 PP-1190C 469.30 93.86% 6.14% 
- Bis 500 PP-1190C 494.70 98.94% 1.06% 
- Bis 500 PP-1190C 486.65 97.33% 2.67% 
- Bis 500 PP-1190C 499.71 99.94% 0.06% 
- Bis 500 PP-1190C 487.66 97.53% 2.47% 
- Bis 500 PP-1190C 485.70 97.14% 2.86% 
- Bis 500 PP-1190C 447.91 89.58% 10.42% 
- Bis 500 PP-1190C 445.92 89.18% 10.82% 
- Bis 500 PP-1190C 507.29 101.46% 1.46% 
- Bis 500 PP-1190C 495.77 99.15% 0.85% 
- Bis 500 PP-1190C 497.27 99.45% 0.55% 
- Bis 500 PP-1190C 535.30 107.06% 7.06% 
- Bis 500 PP-1190C 493.11 98.62% 1.38% 
- Bis 500 PP-1190C 489.18 97.84% 2.16% 
- Bis 500 PP-1190C 482.24 96.45% 3.55% 
- Bis 500 PP-1190C 494.87 98.97% 1.03% 
- Bis 500 PP-1190C 507.29 101.46% 1.46% 
- Bis 500 PP-1190C 495.77 99.15% 0.85% 
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Table C.3. Internal Standards Data for Bisphenol A in Mazola Corn Oil 
 

Sample Name Date 
5A Androstane 

Recovery 

   
   

Not applicable 
   

 
 
 
 

Table C.4. Peroxide Concentration in Mazola Corn Oil (meq/kg) 

Sample 

 
 

Analysis 
Date 

Volume of 
Sodium 

Thiosulfate 
(mL) Normality 

Weight 
of Oil 

(g) 
Peroxide 
Number 

Average 
Peroxide 
Number RSD 

Blank 09/05/02 0.5 0.005 5.00 0.50   
Mazola Corn Oil 
Expiration 6-03 R-1 

 
09/05/02 1.9 0.005 5.01 1.90   

Mazola Corn Oil 
Expiration 6-03 R-2 

 
09/05/02 1.8 0.005 5.36 1.68 1.77 6.41 

Mazola Corn Oil 
Expiration 6-03 R-3 

 
09/05/02 1.8 0.005 5.16 1.74   

Mazola Corn Oil 
Expiration 1-04 R-1 

 
09/05/02 1.2 0.005 4.92 1.22   

Mazola Corn Oil 
Expiration 1-04 R-2 

 
09/05/02 1.5 0.005 5.2 1.44 1.34 8.31 

Mazola Corn Oil 
Expiration 1-04 R-3 

 
09/05/02 1.4 0.005 5.13 1.36   

 



 

 
 
 
 
 
 
 
 
 
 
 

APPENDIX D 
 

STATISTICAL REPORT 
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WA-2-14-02-02 
Statistical Analysis conducted by Valerie Cullinan 
Using Minitab Version 13.32, Minitab Inc., 1999. 
 
—————   5/23/2003 12:40:38 PM   ———————————————————— 
 
Results for: Week 0 
 
Two-Sample T-Test and CI: Bisphenol A, section 
 
Two-sample T for Bisphenol A 
 
section     N      Mean     StDev   SE Mean 
1           3  87406525    526768    304129 
2           3  85362947   1436907    829599 
 
Difference = mu (1) - mu (2) 
Estimate for difference:  2043579 
95% CI for difference: (-1758197, 5845354) 
T-Test of difference = 0 (vs not =): T-Value = 2.31  P-Value = 0.147  DF = 2 
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Kruskal-Wallis Test: Bisphenol A versus section 
 
Kruskal-Wallis Test on Bisphenol 
 
section     N    Median    Ave Rank         Z 
1           3  87360784         4.7      1.53 
2           3  84936048         2.3     -1.53 
Overall     6                   3.5 
 
H = 2.33  DF = 1  P = 0.127 NS 
* NOTE * One or more small samples 
 
Conclusion: For the week 0 data, the test between sections has very poor power, note the 
width of the 95% CI of the difference (-1758197, 5845354).   Because one sample from the top 
section was about the same concentration as one sample of the bottom section, no difference 
could be detected. 

NS 

1 = bottom 

2 = top 

Very poor power! 
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Results for: Stability Data 
 

• Performs a one-sample t-test for mu less than TARGET & 
What is the target value for X    3 
DATA> 80000000 
 
One-Sample T: Bisphenol A 
 
Test of mu = 80000000 vs mu < 80000000 
 
Variable          N      Mean     StDev   SE Mean 
Bisphenol A     33  82450509   2449500    426403 
 
Variable      95.0% Upper Bound        T      P 
Bisphenol A           83172788     5.75  1.000 NS 

880000008300000078000000

Bis Phenol A

Boxplot of Bis Phenol A
(with Ho and 95% t-confidence bound for the mean)

]
X
_

Ho

 
 

• Outliers are < Median-3*IQD OR > Median+3*IQD 
 
Boundary for outliers are values <     74099660  and >     90258068 
 
No outliers 
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• Transforms data to natural log 
 
     Week     Rep Ln(Concentration) 
 
        0       1     18.2486 
        0       2     18.2810 
        0       3     18.2574 
        0       1     18.2923 
        0       2     18.2856 
        0       3     18.2803 
        1       1     18.2245 
        1       2     18.2153 
        1       3     18.1994 
        2       1     18.2244 
        2       2     18.2315 
        2       3     18.2260 
        3       1     18.2396 
        3       2     18.2187 
        3       3     18.2427 
        4       1     18.2008 
        4       2     18.2181 
        4       3     18.1680 
        5       1     18.2070 
        5       2     18.2118 
        5       3     18.2252 
        7       1     18.2406 
        7       2     18.2533 
        7       3     18.2336 
        8       1     18.1865 
        8       2     18.2011 
        8       3     18.2234 
        9       1     18.2193 
        9       2     18.2108 
        9       3     18.1824 
       12       1     18.1961 
       12       2     18.2167 
       12       3     18.2381 
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• Conducts Simple Linear Regression 
 
Regression Analysis: Bisphenol A versus Week 
 
The regression equation is 
Bisphenol A = 18.2 - 0.00382 Week 
 
Predictor        Coef     SE Coef          T        P 
Constant      18.2450      0.0072    2541.21    0.000 
Week        -0.003822    0.001201      -3.18    0.003 
S = 0.02603     R-Sq = 24.6%     R-Sq(adj) = 22.2% 
 
Analysis of Variance 
Source            DF          SS          MS         F        P 
Regression         1   0.0068616   0.0068616     10.13    0.003 
Residual Error    31   0.0210054   0.0006776 
  Lack of Fit      8   0.0148455   0.0018557      6.93    0.000 
  Pure Error      23   0.0061598   0.0002678 
Total             32   0.0278670 
 
Unusual Observations 
Obs       Week   Bisphen         Fit      SE Fit    Residual    St Resid 
 18        4.0    18.1680     18.2297      0.0046     -0.0617       -2.41R  
 
R denotes an observation with a large standardized residual 
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Do you want to remove any data points? (yes OR no) 
no 
 
Should a quadratic be fit? (yes OR no) 
No 
 

• Power analysis for t-test of slope less than zero 
 
Power and Sample Size 
 
1-Sample t Test 
 
Testing mean = null (versus < null) 
Calculating power for mean = null + difference 
Alpha = 0.05  Sigma = 0.0260306 
 
Sample 
  Size   Power  Difference 
    31  0.9900     -0.0190 
 
 

• That means we would detect a mean of 18.178 as significantly less than ln(80000000) = 
18.198 or a change of 78494349 from 80000000 = 1.9% loss. 
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• Fit 95% confidence bands about the fitted simple linear model 
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S = 0.0260306      R-Sq = 24.6 %      R-Sq(adj) = 22.2 %

Bis Phenol A = 18.2450 - 0.0038224 Week

95% CI

Regression

Regression Plot

 
 

• Remove the three bottom samples from Week 0 from the analysis 
 
Regression Analysis: Bisphenol A versus Week 
 
The regression equation is 
Bisphenol A = 18.2 - 0.00225 Week 
30 cases used 3 cases contain missing values 
 
Predictor        Coef     SE Coef          T        P 
Constant      18.2329      0.0071    2562.71    0.000 
Week        -0.002247    0.001135      -1.98    0.058 
 
S = 0.02266     R-Sq = 12.3%     R-Sq(adj) = 9.1% 
 
Analysis of Variance 
 
Source            DF          SS          MS         F        P 
Regression         1   0.0020124   0.0020124      3.92    0.058 
Residual Error    28   0.0143788   0.0005135 
  Lack of Fit      8   0.0091369   0.0011421      4.36    0.004 ** 
  Pure Error      20   0.0052419   0.0002621 
Total             29   0.0163912 
 
Unusual Observations 
Obs       Week   Bisphenol         Fit      SE Fit    Residual    St Resid 
  2        0.0    18.2810     18.2329      0.0071      0.0482        2.24R  
 18        4.0    18.1680     18.2239      0.0043     -0.0558       -2.51R  
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R denotes an observation with a large standardized residual 

10 5 0

18.28

18.23

18.18

Week

B
is

 P
he

no
l A

S = 0.0226612      R-Sq = 12.3 %      R-Sq(adj) = 9.1 %

Bis Phenol A = 18.2329 - 0.0022466 Week
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Regression

Regression Plot

 
 

• Conclusion – stable for 12 weeks. 
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Chemistry Results for Analysis of In-Life Samples 
 
PROJECT: EDSP WA 2-14 

 
PARAMETER: Bisphenol A in-life test solution samples in corn oil  

 
LABORATORY: Battelle Marine Sciences Laboratory 

1529 West Sequim Bay Rd. 
Sequim, WA  98382 
 

MATRIX: Bisphenol A suspended in corn oil 
 

TEST SOLUTION 
SAMPLE CUSTODY AND 
PROCESSING: 

Test solution samples were prepared by the EDSP Chemical Repository, 
Sequim, WA, using Bisphenol A (CF 1825, Fisher Acros lot # A0147444, 
expiration date 10/04) suspended in Mazola corn oil (corn oil was from 
containers with the following expiration dates: 06/12/03, 01/01/04, and 
04/24/04).  A large volume of corn oil was used because many formulations 
for WA 2-14 were prepared at one time.  Two test solutions at each of the 
test concentrations were prepared at one time on 11/20/02 and shipped on 
two different dates, 11/21/02 (Rep 1) and 11/25/02 (Rep 2).  Samples 
were prepared at two test concentrations: 80 mg/mL and 120 mg/mL.  The 
80 mg/mL concentration was prepared by adding 16.0 g of Bisphenol A in 
170 g of corn oil in a pre-cleaned, amber glass container.  The 120 mg/mL 
concentration was prepared by adding 24.0 g of Bisphenol A in 162 g of 
corn oil.  Bisphenol A was sieved through an 80-mesh, stainless-steel 
screen prior to weighing.  Stir bars were added to aid in mixing to keep the 
chemical in suspension.  The samples were analyzed on 11/20/02 to verify 
concentrations prior to shipping (Table 1).  
 
The test solution was sampled four times during the test on 11/27/02, 
12/3/02, 12/10/02, and 12/17/02, for each of the two test concentrations 
with no replication.  These samples were returned in scintillation vials at 
the conclusion of the test. Empty containers with trace amounts of 
chemical, containers with remaining chemical volumes (from 140 mL to 
190 mL), and scintillation vials with in-life samples were returned for 
analysis.  These samples were received from RTI on 12/20/02.  Empty 
containers with trace amounts of chemical were not analyzed.  Two 
containers with remaining chemical volumes were analyzed and labeled 
“remain.”   
 
Processing 
 
Test Solution Samples for Concentration Verification Prior to Shipping: 
 
The container was placed on a magnetic stir plate and stirred.  1 mL 
triplicate samples were removed and each placed in a tared, 120 mL amber 
glass bottle.  The weight of the sample was determined gravimetrically.  
100 mL of acetonitrile (ACN) was added and the bottle agitated to mix.  For 
the 80 mg/mL concentration, 0.01 mL was then transferred to an auto 
sampler vial with 0.99 mL of 60% ACN in water.  For the 120 mg/mL 
concentration, 0.005 mL was then transferred to an auto sampler vial with 
0.995 mL of 60% ACN in water.  
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In-life and Returned Container Samples: 
 
For the containers with sufficient material to analyze, the containers were 
removed from the refrigerator, allowed to warm to room temperature, and 
then stirred using a magnetic stir bar and stir plate.  About 1 mL was 
sampled and placed in a tared, 120 mL, amber glass bottle.  The weight of 
the sample was determined gravimetrically.  Some of the containers 
contained a slurry with Bisphenol A settled to the bottom.  The entire 
sample was extracted to ensure accurate analysis.  For the smaller 
scintillation vial samples, the vial was weighed, the contents poured into 20 
mL, amber glass bottle, and the vial rinsed with part of the 100 mL ACN to 
be used, ensuring that the vials were rinsed as completely as possible to 
recover all of the chemical.  The amber bottles were agitated to mix, and 
0.1 mL transferred to an auto sampler vial with 0.9 mL ACN.  Then 0.01 mL 
was transferred to another auto sampler vial with 0.99 mL 60% ACN in 
water.  For the “remainder” sample, 0.01 mL was transferred to an auto 
sampler vial with 0.99 mL 60% ACN:water mixture,  and then 0.005 mL 
transferred to a vial with 0.995 mL ACN:water.    
 

SAMPLE ANALYSIS: The samples were analyzed using a high performance liquid chromatograph 
(HPLC) with an ultraviolet/visible (UV/VIS) detector at the 275-nm 
wavelength.  A 60:40% ACN:water mix was used for the eluent at 
1.5 mL/minute.  Separation was attained using a Supelco PAH (25 cm x 4.8 
mm, C-18) column.  Calibrations were performed using dilutions prepared 
from standard PP-1190.  For samples analyzed using the HPLC system, 
data are stored in MSL5, room 219 on the computer with a property 
number of WV04738.   
 

 
 

Data Quality Objectives  Control Limits  
Procedural Blank    <5 X MDL 
Blank Spike Recovery   40% - 120% 
Continuing Standard Recovery  75% - 125% 

 
 
 
QA/QC SUMMARY 
 
METHODS: HPLC with a UV/VIS detector at the 275 nm wavelength. 

 
CALIBRATION: Calibration with a five-point curve was done using standards prepared from 

dilutions of PP-1190 (curve from 10/17/02) and a continuing calibration 
verification (CCV) samples analyzed every 10 samples. Although a calibration 
series was run with each sample run to assess drift or change in the curve, 
the 10/17/02 calibration curve was used.   
 

CONTINUING 
STANDARD 
RECOVERY: 

Percent recovery results for four CCV samples analyzed with the in-life sample 
data set ranged from 89% to 99%, with a mean recovery of 96%.  There 
were no occurrences of recoveries exceeding the 75% to 125% acceptability 
range. 
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BLANK: Bisphenol A was not detected above the detection limit in the two blanks 
analyzed with the test solution and in-life samples. 
 

DETECTION LIMIT: The Bisphenol A method detection limit (MDL) was 500 µg/mL as determined 
by an MDL study.  No data below this value were reported.   
  

BLANK SPIKE 
SAMPLES: 

Blank spike samples were not analyzed.  In this analysis, sampling was 
performed by taking the sample material from flask through to analysis.  
Analyzing a spiked sample would be no different from analyzing a CCV. 
 

REPLICATE 
ANALYSIS: 

The percent relative standard deviations (% RSDs) for the two test solutions 
ranged from 0.859 to 3.29. 
 
Replicate samples were not submitted for the in-life sample set. 
 

 
 
 

Table 1.   Verification of Test Solution Concentrations 
    Prepared and Analyzed on 11/20/2002 
 

Nominal 
Conc. Sample ID Number 

Measured 
Conc.  

 (mg/mL) 

Replicate 
Mean 

(mg/mL) 

 
%RSD 

80 mg/mL WA2-14-W-F Rep1 R-1 81.2   
80 mg/mL WA2-14-W-F Rep1 R-2 81.0 81.5 0.859 
80 mg/mL WA2-14-W-F Rep1 R-3 82.3   
120 mg/mL WA2-14-X-F Rep1 R-1 125   
120 mg/mL WA2-14-X-F Rep1 R-2 125 123 3.29 
120 mg/mL WA2-14-X-F Rep1 R-3 118   

 
 
 

Table 2.  In-life and Post-Test Sample Concentrations 
 

Date Sample 
Collected 

Date 
Sample 

Received 

Date 
Sample 

Analyzed 

Nominal 
Conc. 

Sample ID 
Number 

Measured 
Conc.  

 (mg/mL) 

% of 
Nominal 

11/27/02 12/20/02 01/24/03 80 mg/mL 11-27 W-F R-1 83.4 104 
11/27/02 12/20/02 01/24/03 120 mg/mL 11-27 X-F R-1 125 104 
12/03/02 12/20/02 01/24/03 80 mg/mL 12-3 W-F R-1 81.4 102 
12/03/02 12/20/02 01/24/03 120 mg/mL 12-3 X-F R-1 130 108 
12/10/02 12/20/02 01/24/03 80 mg/mL 12-10 W-F R-1 87.5 109 
12/10/02 12/20/02 01/24/03 120 mg/mL 12-10 X-F R-1 131 109 
12/17/02 12/20/02 01/24/03 80 mg/mL 12-17 W-F R-1 78.9 99 
12/17/02 12/20/02 01/24/03 120 mg/mL 12-17 X-F R-1 134 112 

End of test 12/20/02 01/24/03 80 mg/mL 2-14 W-F Remain R2 80.1 100 
End of test 12/20/02 01/24/03 120 mg/mL 2-14 X-F Remain R2 119 99 
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Chemistry Report for WA 2-14 

p,p’-DDE in Mazola Corn Oil 
 

 

Parameter Chemical 
Compound Name p,p’-DDE 
CAS # 72-55-9 
Central File No. CF-1832 
Initial Receipt Date 10/25/2001 
Expiration Date 10/2004 
Manufacturer Aldrich, Inc. 
Lot Number 09020KU 
Battelle Study # WA 2-14-02-01 
Method SW 846, 8015B Modified 

 

Executive Summary 

 

The chemical purity of p,p’-DDE determined by the manufacturer was 99.4%.  The purity 
result from Battelle-Sequim by GC-FID was determined to be 99.4%.  Based on the final 
regression model and the lower 95% confidence limit of the slope, the concentration of DDE was 
expected to stay greater than or equal to 90% of the target concentration for up to an estimated 6 
weeks.  Thus, stability testing of the DDE stock solution in corn oil was considered stable at both 
the 10 mg/mL and 20 mg/mL concentrations for the required testing period of 4.5 weeks. 

Mazola corn oil (expiration dates 4-03 and 9-03) were purchased on 9-04-01 and 6-17-02 
from local grocery stores, Mark and Pack and Quality Foods Center respectively, to be used as a 
carrier for the stability testing.  The oil had no visual defects and was stored frozen.  The peroxide 
concentration was measured on 6-17-02 in triplicate as an indicator of decomposition. The 
average peroxide number in the Mazola corn oil with an expiration date of 4-03 was 2.07 meq/kg 
(RSD = 5.9%).  The average peroxide number in the Mazola corn oil with an expiration date of 9-
03 was 1.38 meq/kg (RSD = 7.8%).  This level of peroxide is consistent with the request that the 
oil have a peroxide number less than 3 meq/kg. 

In-life chemistry recoveries for all doses based on target concentrations ranged from 91% 
to 93%. 
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1.0 INTRODUCTION 

The goal of the Battelle-Sequim, Marine Sciences Laboratory (MSL) Chemical 
Repository for the Endocrine Disruptor Screening Program (EDSP) is to provide the participating 
laboratory with requested chemicals of documented quality at required concentrations and in a 
matrix appropriate for different toxicological tests.  The EDSP Chemical Repository supplies the 
manufacturer’s information regarding purity and stability, the material safety data sheet (MSDS) 
chemical information, and independent analysis of purity and stability in a matrix specified by the 
Purity and Stability Testing Plan made in collaboration with the requesting Principal Investigator.  
Additional analysis associated with the in-life studies are also provided when requested.  This 
report is the product of such a request.  

 Under Work Assignment (WA) 2-14 and Battelle-Sequim Study Number WA 2-14-02-01, 
Dr. Julia George from Center for Life Sciences and Toxicology, Research Triangle Institute, 
requested purity and stability testing of DDE (Figure 1).  Electronic files submitted to the EDSP 
Data Coordination Center in support of this work assignment are CRF_WA-2-14_DDE-
cornoil.doc, PSTP_ WA-2-14_DDE-cornoil.doc, DSUM_ WA-2-10_2-14_2-23.xls, and 
DAF_WA-2-10_2-14_2-23.doc. 

 

2.0 GENERAL METHODS 

Methods of standard operation of the Chemical Repository are addressed in the 
procedure, EDSP.C-001-01, The EDSP Chemical Repository.  This procedure addresses chemical 
procurement including procurement of controlled substances, when applicable, which have 
unique permitting, ordering, handling, inventory, and storage requirements; chemical receipt and 
chain of custody, chemical log-in and labeling, inventory, chemical storage; stock solution 
preparation, documentation and archiving; test solution preparation, documentation and shipping; 
chemical disposal, and repository maintenance over time.  The quality assurance (QA) 
requirements for procurement of chemicals for use in the Chemical Repository are addressed in 
procedure, MSL-A-012, Procurement.  Each purchase requisition receives QA review to 
determine what is being ordered and which specific requirements apply. 

2.1 Chemical Procurement 

As requested by Dr. Julia George, p,p’-DDE, (CAS  No. 72-55-9, referred hereafter as 
DDE) was purchased for purity and stability analysis and a pubertal study on rats (Figure 1).   
The chemical was purchased from Aldrich, Inc. and lot number 09020KU was initially received 
on 10/25/2001 with an expiration date of 10/2004 (Table 1).  The chemical was left in the original 
container, logged in to the Chemical Management System (CMS) and given a CMS barcode and 
unique log in number (CF-1832) as per the QA Project Plan (QAPP) for the EDSP Chemical 
Repository. The chemical was stored in a cool, dry location at room temperature, away from 
direct sunlight. 

Corn oil (expiration dates 4-03 and 9-03) was purchased on 9-04-01 and 6-17-02 from 
local grocery stores, Mark and Pack and Quality Foods Center respectively, to be used as a carrier 
for the stability testing.  The oil had no visual defects and was stored frozen.  The peroxide 
concentration was measured on 6-17-02 in triplicate as an indicator of decomposition following 
the procedures in the Battelle, Columbus SOP #CCB_IV-001-04.  It was requested that the oil 
have a peroxide number less than 3 meq/kg.  Any bottles that did not meet this requirement were 
discarded. 
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EDSP Chemical Request Form 

 
For EPA WA: 2-14-02-01 

 
Study Director 

Name: Dr. Julia George 
Affiliation: Center for Life Sciences and Toxicology 

Research Triangle Institute 
Location: PO Box 12194 

Research Triangle Park, NC 27709 
Telephone number: 919-541-5862 

 
Bioassay Information 

Proposed Bioassay: Pubertal 

Test Chemical: DDE (MSL CF 1832) 

Carrier(s): corn oil (Mazola) 

Concentrations/Dilution Series: 10 mg/mL and 20 mg/mL 

*Consider if analysis method detection limit which may be determined in 
Purity analysis is above or below desired test concentrations? 

In vitro or in vivo tests? In vivo 

Organism to be tested: rat 

Method of test solution administration: oral gavage 

Planned/proposed test duration: 4.5 weeks 

 
Chemical Information 

Chemical Name: 
 

DDE 

CAS: 
 

72-55-9 

Any known purity information: may refer to attached 
documentation 

Manufacturer's Purity Information: 
99.4% pure 

Any known stability information: may refer to 
attached documentation 

Manufacturer's Stability Information: 
stable 

Desired purity (%) for test? 95% or greater 

  
Figure 1. EDSP Requisition Form for DDE 
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Table 1. Chemical Procurement Information 
 

Parameter Chemical 

Compound Name p,p’-DDE 
CAS # 72-55-9 
Central File No. CF-1832 
Initial Receipt Date 10/25/2001 
Expiration Date 10/2004 
Manufacturer Aldrich, Inc. 
Lot Number 09020KU 
Manufacturer’s Purity 99.4% 
Storage Conditions Cool, dry place/room temp. 
Battelle Study # WA 2-14-02-01 
Method SW 846, 8015B Modified 

   

2.2 Chemical Purity 

Chemical purity was verified by chromatographic analysis to determine areas under 
peaks other than the principal peak and then compared to the manufacturer’s certificate of 
analysis/purity (Appendix A).  No statistical analyses were performed for the verification of 
chemical purity.  General methods are documented in the procedure, EDSP.D-012-01, Chemical 
Repository Summary Displays and Statistical Analyses for the EDSP Data Coordination Center 
(DCC). 

Purity verification was conducted by making a solution in hexane of about 100 µg/mL.  
This matrix was then run on a gas chromatograph with a flame ionization detector (GC-FID).  A 
hexane blank was also run on the GC-FID.  The purity was determined by first identifying the 
peaks in the chromatogram of the DDE that are the same as the peaks in the analysis of the blank 
hexane sample.  The areas associated with these common peaks were then eliminated by 
inhibiting integration and the remaining peaks were reported as a percentage of the total peak 
area.  The percentage associated with the largest peak represented the purity of DDE.  The GC 
was set up with an auto sampler and a 30 m x 0.25 mm, DB-5 capillary column.  The temperature 
program was set to start at 50ºC, and ramped at 20ºC/min to a final temperature of 320ºC.  The 
injection port temperature was set at 270ºC and the detector temperature at 320ºC.  The auto 
sampler was set to inject 1 µL of the matrix dilution.  One replicate was analyzed. 

2.3 Preparation of Stock Matrices for Stability Analysis 

A general study plan for stability testing based on the WA 2-14 request from Dr. Julia 
George was developed as the stability test protocol and is presented in Appendix B.  Stock 
solutions were prepared to arrive at the chemical concentrations requested for stability analysis 
(Table 2).  All samples were analyzed in triplicate so that a mean concentration and relative 
standard deviation (RSD) could be determined.  General methods are documented in 
EDSP.D-012-01. 

DDE stock matrices were prepared on 6-18-02 for testing as described in Table 2.  
Briefly, for the 10 mg/mL DDE stock, 0.5064 g was weighed into a 50 mL Class A volumetric 
flask and corn oil was added to the 50 mL mark.  The solution was agitated by hand shaking for 
approximately five minutes until all of the DDE was dissolved.  For the 20 mg/mL DDE stock, 
1.0057 g was weighed into a 50 mL Class A volumetric flask and corn oil was added to the mark.   
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Table 2. Stock Matrix Composition for Stability Testing 
 

Study and 
Duration Test Chemical 

Target 
Concentration Sample ID Stock Matrix 

10 mg/mL 1832-1a-2 
0.5064 g in 50 mL 

corn oil WA 2-14-02-01 
12 Weeks DDE 

20 mg/mL 1832-1a-3 
1.0057 g in 50 mL 

corn oil 

 

 

The solution was agitated in a similar manner until all of the chemical was dissolved.  All 
solutions were transferred to ashed, amber bottles.  Bottles were labeled and stored at 4ºC ± 2ºC 
for the duration of the test. 

Density of the Mazola corn oil was measured as 0.92 g/mL for these samples.  Using an 
Excel spreadsheet, the weight of corn oil was converted to a volume (i.e., g corn oil / density).  
Lower and upper 95% confidence bounds on the density of corn oil from a sample of two lots 
were estimated as 0.89 and 0.93 g/mL respectively.    

2.4 Analytical Chemistry for Stability Testing 

Chemical stability was evaluated under storage conditions and matrix specifications as 
requested by the participating laboratory.  At initiation and at each time period throughout the 
duration of the test, the concentration was determined by chromatographic analysis.  Triplicate 
aliquots of each concentration were tested.  The frequency of determinations and the duration of 
testing were determined by the requesting principal investigator and the chemists based on a 
priori knowledge about chemical stability.  General methods are documented in EDSP.D-012-01. 

DDE stock solution was sampled by weighing ~1 g of sample into a 30 mL amber, ashed 
vial and adding 25 mL of hexane using a volumetric pipette.  For samples 1832-1a-2 and 
1832-1a-3, analysis was then conducted by adding 0.1 mL of the hexane solution and 0.02 mL of 
internal standard 5a androstane and 0.88 mL of hexane to the GC auto sampler vial.  A corn oil 
blank was prepared the same way.  This solution was then run on the GC-FID for quantification.  
The major peak determined during the purity analysis of DDE was used for this analysis.  
Continuing calibration verification (CCV) samples were analyzed to demonstrate on-going 
calibration accuracy. 

2.5 Statistical Analysis of Stability 

Log linear degradation curves were fitted to the data to describe the chemical 
concentration vs. time trends and their dependence on storage conditions and solvent matrix.  
Lack of fit and residual plots were evaluated to determine the form of the regression.  Power 
calculations based on the observed variability are used to determine the sensitivity of the test to 
detect degraded concentrations.  General methods are documented in SOP EDSP.D-012-01. 

2.6 Analytical Chemistry for In-Life Testing 

Analytical methods associated with in-life testing were similar to those described in 
Section 2.4.   
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3.0 RESULTS 

3.1 Chemical Purity 

Battelle-Sequim ran a GC-FID purity scan on the DDE.  The chromatogram, after solvent 
blank correction, showed one large peak that had the appropriate retention time for DDE and 
several very small peaks. The area of the DDE peak was 99.4% of the total area of all peaks in the 
chromatogram. Chemical purity of DDE determined by the manufacturer was 99.4% (Appendix 
A).   

3.2 Analytical Chemistry for Stability Testing 

Chemical stability testing was initiated on 6-18-02.  Chemical concentration was 
determined 11 times over a period of 12 weeks.  The analytical and QC results are presented in 
Appendix C.  A single preparation blank was analyzed with every batch for quality control 
purposes.  There were no detectable concentrations of DDE in the blanks.  CCV results ranged 
from 99.4% to 101%.  Internal standards were analyzed with each sample and these results 
ranged from 93.4% to 111%.  The MDL was 115 µg/mL. 

Both lots of Mazola corn oil had peroxide numbers less than 3 meq/kg as required for 
biological testing (Appendix C).  The average peroxide number in the Mazola corn oil with an 
expiration date of 4-03 was 2.07 meq/kg (RSD = 5.9%).  The average peroxide number in the 
Mazola corn oil with an expiration date of 9-03 was 1.38 meq/kg (RSD = 7.8%). 

3.3 Statistical Results of Stability Trial 

A plot of DDE with a target concentration of 10,000 µg/mL against time suggests very 
little chemical decay (Figure 2).  Only one data point was less than 90% of the target 
concentration.  Based on the final regression model and the lower 95% confidence limit of the 
slope, the concentration of DDE was expected to stay greater than or equal to 90% of the target 
concentration for up to an estimated 11 weeks (Table 3).  Thus, this stock solution was considered 
stable for the required 4.5-week testing period.  The complete statistical analysis is presented in 
Appendix D. 

Eight observations of DDE with a target concentration of 20,000 µg/mL were less than 
90% of the target concentration (Figure 2).  Based on the final regression model and the lower 
95% confidence limit of the slope, the concentration of DDE was expected to stay greater than or 
equal to 90% of the target concentration for an estimated 6 weeks (Table 3).  Thus, this stock 
solution was considered stable for the required testing period of 4.5 weeks.  The complete 
statistical analysis is presented in Appendix D. 

3.4 Chemistry Results for the Analysis of In-Life Samples 

In-life chemistry recoveries for all doses based on target concentrations ranged from 91% 
to 93%.  The complete analysis is presented in Appendix E. 
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Figure 2. Observed Concentration of DDE with a Target Concentration of 10,000 µg/mL 
(A) and 20,000 µg/mL (B) Against Time  

A 

B 
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Table 3. Summary of Statistical Results for DDE 
 

1832-1a-2 1832-1a-3 
WA 2-14-02-01 
Statistical Analysis conducted by Valerie Cullinan 
Using Minitab Version 13.32, Minitab Inc., 1999. DDE-10K DDE-20K 

Target Concentration (µg/mL) 10000 20000 
Number of determinations 1 1 
Number of days tested 84 84 
Number of replicates per day 3 3 
Number of outliers removed 0 0 
Number of observations removed 0 0 

Overall Mean Concentration 9401 18349 
95% Upper CL 9482.5 18509 
error degrees of freedom 32 32 

1-sample t-test of Ho: µ >= Target Sa S 
estimated intercept of ln(concentration) against time 9.1584 9.8300 
estimated slope of ln(concentration) against time -0.0003 -0.0003 

standard error of slope 0.0002 0.0002 
error degrees of freedom 31 31 

Significance test of lack-of-fit for final model NSb S 
Significance test of Ho: β = 0 vs. H1: β = 0 NS NS 
Lower 95% CL of β -0.001 -0.001 
Upper 95% CL of β 0.000 0.000 
Maximum Percent Loss (using LCL) 0.5% 0.6% 
Mean Percent Loss (using bhat) 0.2% 0.3% 
LN(90% of Target) 9.1050 9.7981 
Number of days until at 90% of Target (using LCL) 82 44 
Conclusion using Target Concentration: Stable for 4.5 wks Stable for 4.5 wks 
a Significant at α = 0.05 
b Not significant at α = 0.05 

 

4.0 CONCLUSIONS 

Chemical purity of DDE determined by the manufacturer was 99.4%; purity determined 
by Battelle-Sequim was also 99.4%.  Stability testing of DDE in corn oil concluded that the 
chemical was stable at both the 10 mg/mL and 20 mg/mL concentrations for a period of 4.5 
weeks.  

The level of peroxide measured in corn oil used for the stability trial was consistent with 
the request that the oil have a peroxide number less than 3 meq/kg. 

In-life chemistry recoveries for all doses based on target concentrations ranged from 91% 
to 93%. 



 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX A 
 

MANUFACTURER’S CERTIFICATE OF ANALYSIS/PURITY 



EDSP Work Assignment 2-14:  p,p’-DDE  A.1 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX B 
 

PURITY AND STABILITY TESTING PLAN 
 



EDSP Work Assignment 2-14:  p,p’-DDE  B.1 

 
EDSP Purity Analysis and Stability Testing Plan for DDE 

 
Chemical Name: DDE (MSL CF Login 1832), CMS 173725  
 
CAS Number: 72-55-9 
 
 
Lot Number: 09020KU, stored at RT in Bldg5 Rm 219 
 
Expiration date: 10/04 
 
Manufacturer’s Purity Information:  99.4%   
 
Manufacturer’s Stability Information: stable 
 
MSL Purity Results: 
Purity (%)  To be determined at MSL by GC-FID scan 
 
MDL has not been determined.  
 
 
Bioassay Information:  
 
Study Director 
 Name: Dr. Julia George 
 Affiliation: RTI 
 Location: RTP, NC 
 Telephone number: 919-541-5862  
 
Proposed Bioassay: WA 2-14 
 
 Test Chemical: DDE 
 
 CAS: 72-55-9 
 
 Carrier(s):  corn oil 
 
 Concentrations/Dilution Series: 10 and 20 mg/mL 
 
  Below MDL determined in Purity Analysis? 
 
 In vitro or in vivo tests?  In vivo 
 
 Organism to be tested: Rat 
 
 Method of test solution administration: Oral gavage  
 
 Planned/Proposed test duration:  4.5 weeks 
 
 
 
 
 
 



EDSP Work Assignment 2-14:  p,p’-DDE  B.2 

EDSP Purity Analysis and Stability Testing Plan for DDE, Continued 
 
Design of Stability Test: 10 and 20 mg/mL in glass at 4 deg. C in the dark for 12 weeks, analyzed weekly 
in triplicate by GC detector 
 
 
Number of replicates:  3 
 
Duration:  12 weeks, sampling each week 
 
other factors: 
 Temperature regime(s):  4 deg. C 
Test container type: Glass 
Light or dark: Dark except when container is removed for sampling or handling 
Other 
 
Statistical testing: Regression analysis of the slope for concentration versus time 
 
Resulting records package: 
 Manufacturer’s certificate of analysis or purity  
 MSDS 
 Records: 

• date sample received;  
• date(s) sample analyzed;  
• sample matrix;  
• electronic file identification codes (when applicable to identify instrument data 

files); 
• data summary reports; 
§ Chemical repository confirmatory test results of chemical identity and purity; 
§ Chemical repository test results of lot-to-lot variation in chemical purity; 
§ Chemical repository periodic assessment results of changes in purity of 

stock solutions and dilutions and generation of degradation products 
• QC data reports; 
• data qualifying flags; and  
• dilution factor(s). 

 
 

 
 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX C 
 

ANALYTICAL RESULTS OF STABILITY TESTING



EDSP Work Assignment 2-14:  p,p’-DDE  C.1 

Table C1. DDE concentration in Mazola Corn Oil (µg/mL) 

Target Conc. Sample ID Date DDE Average RSD Recovery1 
10000 ug/ml 1832-1a-2-1 R-1 6/18/2002 8940    
10000 ug/ml 1832-1a-2-1 R-2 6/18/2002 9277 9217 2.73% 92.2% 
10000 ug/ml 1832-1a-2-1 R-3 6/18/2002 9434    
20000 ug/ml 1832-1a-3-1 R-1 6/18/2002 17796    
20000 ug/ml 1832-1a-3-1 R-2 6/18/2002 17144 17648 2.54% 88.2% 
20000 ug/ml 1832-1a-3-1 R-3 6/18/2002 18004    
blank Corn Oil (T=0) 6/19/2002 115 U    
10000 ug/ml 1832-1a-2-2 R-1 6/25/2002 9181    
10000 ug/ml 1832-1a-2-2 R-2 6/25/2002 9377 9511 4.36% 95.1% 
10000 ug/ml 1832-1a-2-2 R-3 6/25/2002 9976    
20000 ug/ml 1832-1a-3-2 R-1 6/25/2002 18819    
20000 ug/ml 1832-1a-3-2 R-2 6/25/2002 18782 18776 0.24% 93.9% 
20000 ug/ml 1832-1a-3-2 R-3 6/25/2002 18728    
blank Corn Oil (week 1) 6/25/2002 115 U    
10000 ug/ml 1832-1a-2-3 R-1 7/2/2002 9368    
10000 ug/ml 1832-1a-2-3 R-2 7/2/2002 9773 9738 3.64% 97.4% 
10000 ug/ml 1832-1a-2-3 R-3 7/2/2002 10074    
20000 ug/ml 1832-1a-3-3 R-1 7/2/2002 18140    
20000 ug/ml 1832-1a-3-3 R-2 7/2/2002 19420 18850 3.45% 94.3% 
20000 ug/ml 1832-1a-3-3 R-3 7/2/2002 18991    
blank Corn Oil (week 2) 7/2/2002 115 U    
10000 ug/ml 1832-1a-2-4 R-1 7/9/2002 9771    
10000 ug/ml 1832-1a-2-4 R-2 7/9/2002 9435 9537 2.13% 95.4% 
10000 ug/ml 1832-1a-2-4 R-3 7/9/2002 9403    
20000 ug/ml 1832-1a-3-4 R-1 7/9/2002 18694    
20000 ug/ml 1832-1a-3-4 R-2 7/9/2002 18736 18821 0.98% 94.1% 
20000 ug/ml 1832-1a-3-4 R-3 7/9/2002 19034    
blank Corn Oil (week 3) 7/9/2002 115 U    
10000 ug/ml 1832-1a-2-5 R-1 7/16/2002 9172    
10000 ug/ml 1832-1a-2-5 R-2 7/16/2002 9351 9270 0.98% 92.7% 
10000 ug/ml 1832-1a-2-5 R-3 7/16/2002 9286    
20000 ug/ml 1832-1a-3-5 R-1 7/16/2002 18169    
20000 ug/ml 1832-1a-3-5 R-2 7/16/2002 18553 18210 1.78% 91.1% 
20000 ug/ml 1832-1a-3-5 R-3 7/16/2002 17908    
blank Corn Oil (week 4) 7/16/2002 115 U    
10000 ug/ml 1832-1a-2-6 R-1 7/23/2002 9199    
10000 ug/ml 1832-1a-2-6 R-2 7/23/2002 9472 9410 1.99% 94.1% 
10000 ug/ml 1832-1a-2-6 R-3 7/23/2002 9559    
20000 ug/ml 1832-1a-3-6 R-1 7/23/2002 19017    
20000 ug/ml 1832-1a-3-6 R-2 7/23/2002 17911 18563 3.12% 92.8% 
20000 ug/ml 1832-1a-3-6 R-3 7/23/2002 18759    
blank Corn Oil (week 5) 7/23/2002 115 U    
10000 ug/ml 1832-1a-2-7 R-1 8/6/2002 9192    
10000 ug/ml 1832-1a-2-7 R-2 8/6/2002 9206 9435 4.33% 94.4% 
10000 ug/ml 1832-1a-2-7 R-3 8/6/2002 9907    
20000 ug/ml 1832-1a-3-7 R-1 8/6/2002 18542    
20000 ug/ml 1832-1a-3-7 R-2 8/6/2002 18437 18541 0.55% 92.7% 
20000 ug/ml 1832-1a-3-7 R-3 8/6/2002 18643    
blank Corn Oil (week 7) 8/6/2002 115 U    



EDSP Work Assignment 2-14:  p,p’-DDE  C.2 

TABLE C.1, Continued 

Target Conc. Sample ID Date DDE Average RSD Recovery1 

10000 ug/ml 1832-1a-2-8 R-1 8/13/2002 9097    

10000 ug/ml 1832-1a-2-8 R-2 8/13/2002 9374 9316 2.10% 93.2% 
10000 ug/ml 1832-1a-2-8 R-3 8/13/2002 9476    
20000 ug/ml 1832-1a-3-8 R-1 8/13/2002 18053    
20000 ug/ml 1832-1a-3-8 R-2 8/13/2002 18331 18363 1.78% 91.8% 
20000 ug/ml 1832-1a-3-8 R-3 8/13/2002 18706    
blank Corn Oil (week 8) 8/13/2002 115 U    
10000 ug/ml 1832-1a-2-9 R-1 8/20/2002 9472    
10000 ug/ml 1832-1a-2-9 R-2 8/20/2002 9652 9590 1.06% 95.9% 
10000 ug/ml 1832-1a-2-9 R-3 8/20/2002 9646    
20000 ug/ml 1832-1a-3-9 R-1 8/20/2002 18476    
20000 ug/ml 1832-1a-3-9 R-2 8/20/2002 18875 18638 1.13% 93.2% 
20000 ug/ml 1832-1a-3-9 R-3 8/20/2002 18563    
blank Corn Oil (week 9) 8/20/2002 115 U    
10000 ug/ml 1832-1a-2-10 R-1 8/27/2002 9071    
10000 ug/ml 1832-1a-2-10 R-2 8/27/2002 9379 9264 1.82% 92.6% 
10000 ug/ml 1832-1a-2-10 R-3 8/27/2002 9343    
20000 ug/ml 1832-1a-3-10 R-1 8/27/2002 17659    
20000 ug/ml 1832-1a-3-10 R-2 8/27/2002 17562 17802 1.88% 89.0% 
20000 ug/ml 1832-1a-3-10 R-3 8/27/2002 18184    
blank Corn Oil (week 10) 8/27/2002 115 U    
10000 ug/ml 1832-1a-2-12 R-1 9/10/2002 9025    
10000 ug/ml 1832-1a-2-12 R-2 9/10/2002 9060 9127 1.61% 91.3% 
10000 ug/ml 1832-1a-2-12 R-3 9/10/2002 9295    
20000 ug/ml 1832-1a-3-12 R-1 9/10/2002 17398    
20000 ug/ml 1832-1a-3-12 R-2 9/10/2002 17478 17625 1.85% 88.1% 
20000 ug/ml 1832-1a-3-12 R-3 9/10/2002 17998    
blank Corn Oil (week 12) 9/10/2002 115 U    

 1 Recovery is relative to the target concentration 
U = Not detected at a value greater than the MDL 

 



EDSP Work Assignment 2-14:  p,p’-DDE  C.3 

 Table C.2. CCV Data for DDE Concentration in Mazola Corn Oil 
 

Time Sample Name DDE (µg/mL) Recovery PD 

T=0 EDSP Mix1 5 ug/ml 4.98 99.6% 0.40% 
 EDSP Mix1 5 ug/ml 4.99 99.8% 0.20% 
 EDSP Mix1 5 ug/ml 4.98 99.6% 0.40% 
 EDSP Mix1 5 ug/ml 4.98 99.6% 0.40% 

Week 1 EDSP Mix1 5 ug/ml 4.98 99.6% 0.40% 
 EDSP Mix1 5 ug/ml 4.98 99.6% 0.40% 
 EDSP Mix1 5 ug/ml 4.98 99.6% 0.40% 
 EDSP Mix1 5 ug/ml 4.99 99.8% 0.20% 

Week 2 EDSP Mix1 5 ug/ml 4.98 99.6% 0.40% 
 EDSP Mix1 5 ug/ml 4.99 99.8% 0.20% 
 EDSP Mix1 5 ug/ml 4.97 99.4% 0.60% 
 EDSP Mix1 5 ug/ml 4.99 99.8% 0.20% 

Week 3 EDSP Mix1 5 ug/ml 5.02 100% 0.40% 
 EDSP Mix1 5 ug/ml 5.00 100% 0.00% 
 EDSP Mix1 5 ug/ml 4.99 99.8% 0.20% 
 EDSP Mix1 5 ug/ml 5.00 100% 0.00% 
 EDSP Mix1 5 ug/ml 5.00 100% 0.00% 

Week 4 EDSP Mix1 5 ug/ml 4.99 99.8% 0.20% 
 EDSP Mix1 5 ug/ml 5.00 100% 0.00% 
 EDSP Mix1 5 ug/ml 5.00 100% 0.00% 
 EDSP Mix1 5 ug/ml 5.00 100% 0.00% 

Week 5 EDSP Mix1 5 ug/ml 4.98 99.6% 0.40% 
 EDSP Mix1 5 ug/ml 4.98 99.6% 0.40% 
 EDSP Mix1 5 ug/ml 4.98 99.6% 0.40% 
 EDSP Mix1 5 ug/ml 4.97 99.4% 0.60% 

Week 7 EDSP Mix1 5 ug/ml 5.00 100% 0.00% 
 EDSP Mix1 5 ug/ml 5.01 100% 0.20% 
 EDSP Mix1 5 ug/ml 5.00 100% 0.00% 
 EDSP Mix1 5 ug/ml 5.04 101% 0.80% 

Week 8 EDSP Mix1 5 ug/ml 5.01 100% 0.20% 
 EDSP Mix1 5 ug/ml 5.01 100% 0.20% 
 EDSP Mix1 5 ug/ml 5.00 100% 0.00% 
 EDSP Mix1 5 ug/ml 5.01 100% 0.20% 

Week 9 EDSP Mix1 5 ug/ml 4.99 99.8% 0.20% 
 EDSP Mix1 5 ug/ml 5.00 100% 0.00% 
 EDSP Mix1 5 ug/ml 4.99 99.8% 0.20% 
 EDSP Mix1 5 ug/ml 4.98 99.6% 0.40% 

Week 10 EDSP Mix1 5 ug/ml 4.98 99.6% 0.40% 
 EDSP Mix1 5 ug/ml 4.99 99.8% 0.20% 
 EDSP Mix1 5 ug/ml 4.99 99.8% 0.20% 
 EDSP Mix1 5 ug/ml 4.98 99.6% 0.40% 

Week 12 EDSP Mix1 5 ug/ml 5.01 100% 0.20% 
 EDSP Mix1 5 ug/ml 5.01 100% 0.20% 
 EDSP Mix1 5 ug/ml 5.01 100% 0.20% 
 EDSP Mix1 5 ug/ml 5.00 100% 0.00% 

 



EDSP Work Assignment 2-14:  p,p’-DDE  C.4 

Text Box C1.  Calibration Standard Preparation 

Calibration Standard EDSP Mix 1 
 
Calibrations were performed using a five-point calibration curve labeled EDSP Mix 1 A 
thru E.   This mix is used for Atrazine, Fenarimol, p,p'-DDE, Methoxychlor and 
Vinclozolin analyzed by GC-FID.  These standards were made by serial dilutions of 
standards for each compound. 

• Atrazine standard was made by weighing 0.0499 g of the neat material into a 
50 mL volumetric flask.  This was then diluted to the 50 mL mark with 
Methylene chloride and labeled 1826-1-1. 

• Fenarimol standard was made by weighing 0.0506 g of the neat material into a 
50 mL volumetric flask.  This was then diluted to the 50 mL mark with hexane 
and labeled 1829B-1. 

• p,p'-DDE standard was made by weighing  0.0501 g of the neat material into a 
50 mL volumetric flask.  This was then diluted to the 50 mL mark with hexane 
and labeled 1832-1a-1. 

• Methoxychlor standard was made by weighing 0.0513 g of the neat material 
into a 50 mL volumetric flask.  This was then diluted to the 50 mL mark with 
hexane and labeled 1808-1-3. 

• Vinclozolin standard was made by weighing 0.0512 g of the neat material into 
a 50 mL volumetric flask.  This was then diluted to the 50 mL mark with 
hexane and labeled 1779-78. 

 
This analysis used an internal standard, in this case 5a androstane, which is made by 
weighing  0.0511 g of the neat material into a 50 mL volumetric flask.  This was then 
diluted to the 50 mL mark with hexane, this is then labeled REP7.   

 
The EDSP Mix 1 series (A through E) was made as follows. 

• Solution A, 1 ml of 1826-1-1, 1829B-1, 1832-1a-1, 1808-1-3, 1779-78 and 
0.02 ml REP7 added to a 10 ml volumetric flask and diluted to the mark 
with hexane. 

• Solution B, 1 ml of 1826-1-1, 1829B-1, 1832-1a-1, 1808-1-3, 1779-78 and 
1 ml REP7 added to a 50 ml volumetric flask and diluted to the mark with 
hexane. 

• Solution C, 0.25 ml of 1826-1-1, 1829B-1, 1832-1a-1, 1808-1-3, 1779-78 
and 1 ml REP7 added to a 50 ml volumetric flask and diluted to the mark 
with hexane. 

• Solution D, 0.1 ml of 1826-1-1, 1829B-1, 1832-1a-1, 1808-1-3, 1779-78 
and 2 ml REP7 added to a 100 ml volumetric flask and diluted to the mark 
with hexane. 

• Solution E, 0.05 ml of 1826-1-1, 1829B-1, 1832-1a-1, 1808-1-3, 1779-78 
and 2 ml REP7 added to a 100 ml volumetric flask and diluted to the mark 
with hexane. 

 
  



EDSP Work Assignment 2-14:  p,p’-DDE  C.5 

Table C.3. Internal Standards Data for DDE in Mazola Corn Oil 
 

Sample Name Date 5A Androstane Recovery 

1832-1a-2-1 R-1 6/18/2002 108% 
1832-1a-2-1 R-2 6/18/2002 107% 
1832-1a-2-1 R-3 6/18/2002 107% 
1832-1a-3-1 R-1 6/18/2002 107% 
1832-1a-3-1 R-2 6/18/2002 108% 
1832-1a-3-1 R-3 6/18/2002 105% 
1832-1a-2-2 R-1 6/25/2002 104% 
1832-1a-2-2 R-2 6/25/2002 103% 
1832-1a-2-2 R-3 6/25/2002 102% 
1832-1a-3-2 R-1 6/25/2002 103% 
1832-1a-3-2 R-2 6/25/2002 105% 
1832-1a-3-2 R-3 6/25/2002 105% 
1832-1a-2-3 R-1 7/2/2002 102% 
1832-1a-2-3 R-2 7/2/2002 101% 
1832-1a-2-3 R-3 7/2/2002 97.3% 
1832-1a-3-3 R-1 7/2/2002 104% 
1832-1a-3-3 R-2 7/2/2002 98.1% 
1832-1a-3-3 R-3 7/2/2002 101% 
1832-1a-2-4 R-1 7/9/2002 96.3% 
1832-1a-2-4 R-2 7/9/2002 99.7% 
1832-1a-2-4 R-3 7/9/2002 101% 
1832-1a-3-4 R-1 7/9/2002 101% 
1832-1a-3-4 R-2 7/9/2002 99.6% 
1832-1a-3-4 R-3 7/9/2002 98.0% 
1832-1a-2-5 R-1 7/16/2002 103% 
1832-1a-2-5 R-2 7/16/2002 104% 
1832-1a-2-5 R-3 7/16/2002 105% 
1832-1a-3-5 R-1 7/16/2002 107% 
1832-1a-3-5 R-2 7/16/2002 105% 
1832-1a-3-5 R-3 7/16/2002 108% 
1832-1a-2-6 R-1 7/23/2002 103% 
1832-1a-2-6 R-2 7/23/2002 103% 
1832-1a-2-6 R-3 7/23/2002 102% 
1832-1a-3-6 R-1 7/23/2002 104% 
1832-1a-3-6 R-2 7/23/2002 107% 
1832-1a-3-6 R-3 7/23/2002 103% 
1832-1a-2-7 R-1 8/6/2002 103% 
1832-1a-2-7 R-2 8/6/2002 104% 
1832-1a-2-7 R-3 8/6/2002 104% 
1832-1a-3-7 R-1 8/6/2002 102% 
1832-1a-3-7 R-2 8/6/2002 103% 
1832-1a-3-7 R-3 8/6/2002 93.4% 
1832-1a-2-8 R-1 8/13/2002 102% 
1832-1a-2-8 R-2 8/13/2002 104% 
1832-1a-2-8 R-3 8/13/2002 105% 
1832-1a-3-8 R-1 8/13/2002 108% 
1832-1a-3-8 R-2 8/13/2002 105% 
1832-1a-3-8 R-3 8/13/2002 104% 
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Table C3. continued 
 

Sample Name Date 5A Androstane Recovery 

1832-1a-2-9 R-1 8/20/2002 103% 
1832-1a-2-9 R-2 8/20/2002 103% 
1832-1a-2-9 R-3 8/20/2002 103% 
1832-1a-3-9 R-1 8/20/2002 106% 
1832-1a-3-9 R-2 8/20/2002 106% 
1832-1a-3-9 R-3 8/20/2002 106% 
1832-1a-2-10 R-1 8/27/2002 111% 
1832-1a-2-10 R-2 8/27/2002 109% 
1832-1a-2-10 R-3 8/27/2002 109% 
1832-1a-3-10 R-1 8/27/2002 111% 
1832-1a-3-10 R-2 8/27/2002 111% 
1832-1a-3-10 R-3 8/27/2002 109% 
1832-1a-2-12 R-1 9/10/2002 104% 
1832-1a-2-12 R-2 9/10/2002 104% 
1832-1a-2-12 R-3 9/10/2002 103% 
1832-1a-3-12 R-1 9/10/2002 104% 
1832-1a-3-12 R-2 9/10/2002 105% 
1832-1a-3-12 R-3 9/10/2002 103% 

 
 
 
 
 

Table C.4. Peroxide concentration in Mazola Corn Oil (meq/kg) measured on 6/17/02 
 

Sample 

Volume of 
Sodium 

Thiosulfate (mL) Normality 

Weight 
of Oil 

(g) 
Peroxide 
Number 

Average 
Peroxide 
Number RSD 

Blank 0.75 0.005 5.00 0.75   
Mazola Corn Oil 
Expiration 9-03 R-1 1.6 0.005 5.43 1.47   
Mazola Corn Oil 
Expiration 9-03 R-2 1.5 0.005 5.32 1.41 1.38 7.8% 
Mazola Corn Oil 
Expiration 9-03 R-3 1.2 0.005 4.75 1.26   
Mazola Corn Oil 
Expiration 4-03 R-1 2.0 0.005 5.18 1.93   
Mazola Corn Oil 
Expiration 4-03 R-2 2.2 0.005 5.09 2.16 2.07 5.9% 
Mazola Corn Oil 
Expiration 4-03 R-3 2.5 0.005 5.21 2.11   
 
 



 

 
 
 
 
 
 
 
 
 
 
 

APPENDIX D 
 

STATISTICAL REPORT 



EDSP Work Assignment 2-14:  p,p’-DDE  D.1 

WA-2-14-02-01 
Statistical Analysis conducted by Valerie Cullinan 
Using Minitab Version 13.32, Minitab Inc., 1999. 
 
—————   11/25/2002 11:22:30 AM   ——————————————————— 
Analysis of DDE-10k in corn oil 
 

• Test to determine if the data are from a population with mean of 10000. 
 
One-Sample T: DDE-10K 
 
Test of mu = 10000 vs mu < 10000 
 
Variable          N      Mean     StDev   SE Mean 
DDE-10K          33    9401.3     275.3      47.9 
 
Variable      95.0% Upper Bound        T      P 
DDE-10K                  9482.5   -12.49  0.000 
 
t Boxplot of DDE-10K 

1000095009000

DDE-10K

Boxplot of DDE-10K
(with Ho and 95% t-confidence bound for the mean)

]
X
_
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• Nonparametric Test for outlier. 

 
Outliers are < Median-3*IQD OR > Median+3*IQD 
Boundary for outliers are values <    8409.27  and >    10338.3 
No outliers 
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• Transform data to natural logarithm and conduct regression analysis. 
 
     Week     Rep Ln(Concentration) 
        0       1      9.0983 
        0       2      9.1353 
        0       3      9.1520 
        7       1      9.1249 
        7       2      9.1460 
        7       3      9.2080 
       14       1      9.1450 
       14       2      9.1874 
       14       3      9.2177 
       21       1      9.1872 
       21       2      9.1522 
       21       3      9.1488 
       28       1      9.1239 
       28       2      9.1433 
       28       3      9.1363 
       35       1      9.1269 
       35       2      9.1561 
       35       3      9.1652 
       49       1      9.1261 
       49       2      9.1276 
       49       3      9.2010 
       56       1      9.1157 
       56       2      9.1457 
       56       3      9.1565 
       63       1      9.1561 
       63       2      9.1749 
       63       3      9.1743 
       70       1      9.1128 
       70       2      9.1462 
       70       3      9.1424 
       84       1      9.1077 
       84       2      9.1116 
       84       3      9.1373 
 

• Conducts Simple Linear Regression 
 
Regression Analysis: DDE-10K versus Day 
The regression equation is 
DDE-10K = 9.16 -0.000263 Day 
 
Predictor        Coef     SE Coef          T        P 
Constant      9.15840     0.00889    1030.19    0.000 
Day        -0.0002628   0.0001897      -1.39    0.176 
S = 0.02861     R-Sq = 5.8%      R-Sq(adj) = 2.8% 
 
Analysis of Variance 
Source            DF          SS          MS         F        P 
Regression         1   0.0015703   0.0015703      1.92    0.176 
Residual Error    31   0.0253747   0.0008185 
  Lack of Fit      9   0.0095986   0.0010665      1.49    0.214 
  Pure Error      22   0.0157761   0.0007171 
Total             32   0.0269450 
 
Unusual Observations 
Obs        Day    DDE-10K         Fit      SE Fit    Residual    St Resid 
  1        0.0    9.09834     9.15840     0.00889    -0.06006       -2.21R  
  9       14.0    9.21775     9.15472     0.00685     0.06303        2.27R  
 
R denotes an observation with a large standardized residual 
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Normplot of Residuals for DDE-10K 
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• Power analysis for t-test of slope less than zero 
 
Power and Sample Size 
 
1-Sample t Test 
 
Testing mean = null (versus < null) 
Calculating power for mean = null + difference 
Alpha = 0.05  Sigma = 0.0286101 
 
Sample 
  Size   Power  Difference 
    31  0.9900     -0.0209 
 
 

• That means we would detect a mean of 9.1894 as significantly less than 
ln(10000) = 9.2103 or a change of 9793 from 10000 = 2.1% loss. 

 
 

• Fit 95% confidence bands about the fitted simple linear model 
  
Fitted Line Plot: DDE-10K versus Day 
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Regression Plot

 
Conclusion – stable for 4.5 weeks. 
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WA-2-14-02-01 
Statistical Analysis conducted by Valerie Cullinan 
Using Minitab Version 13.32, Minitab Inc., 1999. 
 
—————   11/25/2002 11:22:30 AM   ———————————————————— 

Analysis of DDE-20k in corn oil 
 

• Test to determine if the data are from a population with mean of 20000. 
 
One-Sample T: DDE-20K 
 
Test of mu = 20000 vs mu < 20000 
 
Variable          N      Mean     StDev   SE Mean 
DDE-20K          33   18348.9     543.0      94.5 
 
Variable      95.0% Upper Bound        T      P 
DDE-20K                 18509.0   -17.47  0.000 
 
 
t Boxplot of DDE-20K 

195001900018500180001750017000

DDE-20K

Boxplot of DDE-20K
(with Ho and 95% t-confidence bound for the mean)

]
X
_

 
• Nonparametric Test for outlier. 

 
Outliers are < Median-3*IQD OR > Median+3*IQD 
Boundary for outliers are values <    16096.0  and >    20856.5 
No outliers 
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• Transform data to natural logarithm and conduct regression analysis. 
 
     Week     Rep Ln(Concentration) 
        0       1      9.7868 
        0       2      9.7494 
        0       3      9.7984 
        7       1      9.8426 
        7       2      9.8406 
        7       3      9.8378 
       14       1      9.8059 
       14       2      9.8741 
       14       3      9.8517 
       21       1      9.8360 
       21       2      9.8382 
       21       3      9.8540 
       28       1      9.8075 
       28       2      9.8284 
       28       3      9.7930 
       35       1      9.8531 
       35       2      9.7932 
       35       3      9.8394 
       49       1      9.8278 
       49       2      9.8221 
       49       3      9.8332 
       56       1      9.8011 
       56       2      9.8164 
       56       3      9.8366 
       63       1      9.8242 
       63       2      9.8456 
       63       3      9.8290 
       70       1      9.7790 
       70       2      9.7735 
       70       3      9.8083 
       84       1      9.7641 
       84       2      9.7687 
       84       3      9.7980 
 

• Conducts Simple Linear Regression 
 
Regression Analysis: DDE-20K versus Day 
The regression equation is 
DDE-20K = 9.83 -0.000338 Day 
 
Predictor        Coef     SE Coef          T        P 
Constant      9.83000     0.00896    1097.18    0.000 
Day        -0.0003377   0.0001912      -1.77    0.087 
S = 0.02883     R-Sq = 9.1%      R-Sq(adj) = 6.2% 
 
Analysis of Variance 
Source            DF          SS          MS         F        P 
Regression         1   0.0025931   0.0025931      3.12    0.087 
Residual Error    31   0.0257720   0.0008314 
  Lack of Fit      9   0.0169143   0.0018794      4.67    0.002 
  Pure Error      22   0.0088577   0.0004026 
Total             32   0.0283651 
 
Unusual Observations 
Obs        Day    DDE-20K         Fit      SE Fit    Residual    St Resid 
  2        0.0    9.74938     9.83000     0.00896    -0.08062       -2.94R  
 
R denotes an observation with a large standardized residual 
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Normplot of Residuals for DDE-20K 
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• Power analysis for t-test of slope less than zero 
 
Power and Sample Size 
 
1-Sample t Test 
 
Testing mean = null (versus < null) 
Calculating power for mean = null + difference 
Alpha = 0.05  Sigma = 0.0288332 
 
Sample 
  Size   Power  Difference 
    31  0.9900     -0.0211 
 
 

• That means we would detect a mean of 9.8824 as significantly less than 
ln(20000) = 9.9035 or a change of 19582 from 20000 = 2.1% loss. 

 
 

• Fit 95% confidence bands about the fitted simple linear model 
  
Fitted Line Plot: DDE-20K versus Day 
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Conclusion – stable for 4.5 weeks. 
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Chemistry Results for Analysis of In-Life Samples 
 
PROJECT: EDSP WA 2-14 

 
PARAMETER: p,p’-DDE in-life test solution samples in corn oil  

 
LABORATORY: Battelle Marine Sciences Laboratory 

1529 West Sequim Bay Rd. 
Sequim, WA  98382 
 

MATRIX: p,p’-DDE in corn oil 
 

TEST SOLUTION 
SAMPLE CUSTODY AND 
PROCESSING: 

Test solution samples were prepared by the EDSP Chemical Repository, 
Sequim, WA, using p,p’-DDE (CAS 72-55-9, CF 1832, Aldrich # 09020KU, 
expiration date 10/04) dissolved in Mazola corn oil (corn oil was from 
containers with the following expiration dates: 6/12/03, 1/1/04, and 
4/24/04).  A large volume of corn oil was used because many formulations 
for WA 2-14 were prepared at one time.  Samples were prepared at two 
test concentrations for all replicates in the male-only exposure; 10 mg/mL 
and 20 mg/mL.  The 10 mg/mL concentration was prepared by dissolving 
2.0 g of p,p’-DDE in 184 g of corn oil in a pre-cleaned amber glass 
container.  The 20 mg/mL concentration was prepared by dissolving 4.0 g 
of p,p’-DDE in 182 g of corn oil.  
 
Samples for male rat exposures were prepared at three different times: 
Replicate 1 – prepared on 09/09/02 and shipped on 09/26/02 
Replicate 2 – prepared on 10/02/02 and shipped on 10/03/02 
Replicate 3 – prepared on 11/03/02 and shipped 11/04/02. 
 
Note:  Only samples prepared on 09/09/02 were analyzed to verify 
concentrations of p,p’-DDE.  These values are reported in Table 1. 
 
The test solution was sampled four times during the male test (10/07/02, 
10/14/02, 10/21/02, and 10/28/02). Data for the in-life samples are 
reported in Table 2 for male exposures.  Table 3 provides results of analysis 
of remaining formulation samples after dosing to assess changes in test 
solution concentration from the beginning and end of the test. 
 
 
Processing 
Test Solution Samples for Concentration Verification Prior to Shipping: 
 
The container was placed on a magnetic stir plate and stirred.  1 mL 
triplicate samples were removed and each placed in a tared 60 mL amber-
glass bottle.  The weight of the sample was determined gravimetrically.  A 
1 g subsample was removed, placed in a 30 mL amber glass ashed vial, 
and 25 mL of hexane (JT Baker lot number X40E12) was added and the 
bottle agitated to mix.  Then, 0.1 mL sample and 0.02 mL internal 
standard, 5a androstane, and 0.88 mL hexane were transferred to an auto 
sampler vial.  
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In-life and Returned Container Samples: 
 
In-life and returned containers were analyzed the same way.  Some of the 
returned containers were returned empty, so only containers with sufficient 
material were analyzed. 
 
The samples were removed from the refrigerator and allowed to warm to 
room temperature.  About 1 mL was sampled and placed in a tared 30 mL 
amber glass bottle.  The weight of the sample was determined 
gravimetrically.  25 mL of hexane was added and the bottle agitated to mix.  
Then 0.1 mL was transferred to a 1.8 mL vial with 0.02 mL of internal 
standard solution containing 5a androstane, and 0.88 mL hexane.  
   
 

SAMPLE ANALYSIS The samples were analyzed  by gas chromatograph (GC) with a flame 
ionization detector (FID). The GC was set up with an auto sampler and a 
30-m x 0.25-mm, DB-5 capillary column.  The temperature program was 
set to start at 50ºC, and ramped at 20ºC/min to a final temperature of 
320ºC.  The injection port temperature was set at 270ºC and the detector 
temperature at 320ºC.  The auto sampler was set to inject 1 µL of the 
matrix dilution. 
 

 
 

Data Quality Objectives:  Control Limits   
Procedural Blank    <5 X MDL 
Blank Spike Recovery   40% - 120% 
Continuing Standard Recovery  75% - 125% 

 
 
QA/QC SUMMARY 
 
METHODS: GC-FID 

 
CALIBRATION: Calibration using a five-point curve was done using standards EDSP Mix 1 

(see Appendix C) with a continuing calibration verification (CCV) sample 
analyzed every 10 samples.  
 

CONTINUING 
STANDARD 
RECOVERY: 

Percent recovery results for initial and CCV samples analyzed with the in-life 
sample data set ranged from 91% to 117% with a mean recovery of 100%.  
There were no occurrences of recoveries exceeding the 75% to 125% 
acceptability range. 
 

BLANK p,p’-DDE was not detected above the detection limit in the corn-oil blank 
analyzed with the test solution and in-life samples. 
 

DETECTION LIMIT: The p,p’-DDE method detection limit (MDL) in corn oil was 115 ug/mL as 
determined by an MDL study. No data below this value were reported.    
 

BLANK SPIKE 
SAMPLES 

Blank spike samples were not analyzed.  In this analysis, sampling was 
performed by taking the sample material from flask through to analysis.  
Analyzing a spiked sample would be no different from analyzing a CCV. 
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INTERNAL STANDARD 5a androstane was spiked into each sample and analyzed as the internal 
standard.  Average percent recovery results ranged from 99% to 103%.  
There were no cases in which the percent recovery of the internal standard 
exceeded the acceptance range of 40% to 120%. 
 

REPLICATE 
ANALYSIS: 

The percent relative standard deviations (% RSD) for the two test solutions 
ranged from 1.34 to 2.34. 
 
Replicate samples were not submitted for the in-life sample set. 

 
Table 1.  Verification of p,p’-DDE Test Solution Concentrations for Male Exposures 

 

Nominal 
Conc. Sample ID Number 

Measured 
Conc.  

(mg/mL) 

Replicate 
Mean 

(mg/mL) 
% RSD 

R-1; 9/9/02     
10 mg/mL 2-14 –N-M R-1, R-1 9.42   
10 mg/mL 2-14 –N-M R-1, R-2 9.14 9.19 2.34 
10 mg/mL 2-14 –N-M R-1, R-3 9.00   

     
20 mg/mL 2-14 –P-M R-1, R-1 18.4   
20 mg/mL 2-14 –P-M R-1, R-2 18.3 18.2 1.34 
20 mg/mL 2-14 –P-M R-1, R-3 18.0   

 
Table 2.  p,p’-DDE In-life Sample - Males 

 

Date Sample 
Collected 

Date 
Sample 

Received 

Date 
Sample 

Analyzed 

Nominal 
Conc. 

Sample ID 
Number 

Measured 
Conc. 

(mg/mL) 

% of 
Nominal 

10/07/02 11/13/02 11/23/02 10 mg/mL WA2-14N-M 10-7 Vial 9.30 93% 
10/14/02 11/13/02 11/23/02 10 mg/mL WA2-14N-M 10-14Vial 9.29 93% 
10/21/02 11/13/02 11/23/02 10 mg/mL WA2-14N-M 10-21Vial 9.34 93% 
10/28/02 11/13/02 11/23/02 10 mg/mL WA2-14N-M 10-28Vial 9.30 93% 

       
10/07/02 11/13/02 11/23/02 20 mg/mL WA2-14P-M 10-7 Vial 18.1 91% 
10/14/02 11/13/02 11/23/02 20 mg/mL WA2-14P-M 10-14Vial 18.2 91% 
10/21/02 11/13/02 11/23/02 20 mg/mL WA2-14P-M 10-21Vial 18.4 92% 
10/28/02 11/13/02 11/23/02 20 mg/mL WA2-14P-M 10-28Vial – (a) – 

(a) –  Missing sample; not on list of returned samples 
 

Table 3. Post-Test p,p’-DDE Sample Concentrations for Formulations Returned to Battelle 
from RTI 

 
Date 

Sample  
Prepared 

Date 
Sample 

Received 

Date 
Sample 

Analyzed 

Nominal 
Conc. Sample ID Number 

Measured 
Conc. 

(mg/mL) 

% of 
Nominal 

Male 
Exposures 

  
   

 

11/03/02 11/13/02 11/22/02 10 mg/mL WA 2-14-N-M Rep3Jar 9.40 94% 
11/03/02 11/13/02 11/22/02 20 mg/mL WA 2-14-P-M Rep3Jar 20.4 102% 
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Chemistry Report for WA 2-14 

Fenarimol in Mazola Corn Oil 
 

 

Parameter Chemical 
Compound Name Fenarimol 
CAS # 60168-88-9 
Central File No. CF-1829 
Initial Receipt Date 9/6/2002 
Expiration Date 06/07 
Manufacturer ChemService, Inc. 
Lot Number 287-5B 
Battelle Study # WA 2-14-02-02 
Method SW 846, 8015B Modified 

 

Executive Summary 

 

The chemical purity of fenarimol determined by the manufacturer was 99.5%.  The purity 
result from Battelle-Sequim by GC-FID was determined to be 99.7%.  Two concentrations of 
fenarimol were tested for stability with target concentrations of 10 mg/mL and 50 mg/mL.  Based 
on the final regression model and the lower 95% confidence limit of the slope, the 10 mg/mL 
concentration of fenarimol was expected to stay greater than or equal to 90% of the target 
concentration for an unlimited time.  However, based on the final regression model and the lower 
95% confidence limit of the slope, the 50 mg/mL concentration of fenarimol was expected to stay 
greater than or equal to 90% of the target concentration for only 6 weeks.  Thus, the stability of 
fenarimol was concluded to be stable for only 6 weeks of the required testing and holding time of 
12 weeks. 

Mazola corn oil with expiration dates of 6/03 and 1/04 was purchased from local grocery 
stores and used as a carrier for the stability testing.  The oil had no visual defects and was stored 
frozen.  The peroxide concentrations were measured on 9/05/2002 in triplicate as an indicator of 
decomposition. The average peroxide number in the Mazola corn was 1.77 meq/kg and 1.34 
meq/kg for samples expiring on 6/03 and 1/04, respectively.  This level of peroxide was 
consistent with the request that the oil have a peroxide number less than 3 meq/kg. 

In-life chemistry recoveries based on target concentrations for all doses ranged from 
99.8% to 116%. 
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1.0 INTRODUCTION 

The goal of the Battelle-Sequim, Marine Sciences Laboratory (MSL) Chemical 
Repository for the Endocrine Disruptor Screening Program (EDSP) is to provide the participating 
laboratory with requested chemicals of documented quality at required concentrations and in a 
matrix appropriate for different toxicological tests.  The EDSP Chemical Repository supplies the 
manufacturer’s information regarding purity and stability, the material safety data sheet (MSDS) 
chemical information, and independent analysis of purity and stability in a matrix specified by the 
Purity and Stability Testing Plan made in collaboration with the requesting Principal Investigator.  
Additional analysis associated with the in-life studies are also provided when requested.  This 
report is the product of such a request. 

Under Work Assignment (WA) 2-14 and Battelle-Sequim Study Number WA 2-14-02-
02, Dr. Julia George from Center for Life Sciences and Toxicology, Research Triangle Institute, 
requested purity and stability testing of fenarimol (Figure 1).  Electronic files submitted to the 
EDSP Data Coordination Center in support of this work assignment are CRF_WA-2-
14_Fenarimol-cornoil.doc, PSTP_WA-2-14_Fenarimol-cornoil.doc, DSUM_WA2-14_Atrazine-
Fenarimol-crnoil.xls, and DAF_WA 2 14_Atrazine-Fenerimol-crnoil.doc. 

2.0 GENERAL METHODS 

Methods of standard operation of the Chemical Repository are addressed in the 
procedure, EDSP.C-001-01, The EDSP Chemical Repository.  This procedure addresses chemical 
procurement including procurement of controlled substances, when applicable, which have 
unique permitting, ordering, handling, inventory, and storage requirements; chemical receipt and 
chain of custody, chemical log-in and labeling, inventory, chemical storage; stock solution 
preparation, documentation and archiving; test solution preparation, documentation and shipping; 
chemical disposal, and repository maintenance over time.  The quality assurance (QA) 
requirements for procurement of chemicals for use in the Chemical Repository are addressed in 
procedure, MSL-A-012, Procurement.  Each purchase requisition receives QA review to 
determine what is being ordered and which specific requirements apply. 

2.1 Chemical Procurement 

As requested by Dr. Julia George, fenarimol, (CAS No. 60168-88-9) was purchased for 
purity and stability analysis and a pubertal study on rats (Figure 1).   Fenarimol was purchased 
from ChemService, Inc. and lot number 287-5B was initially received on 9/6/2002 with an 
expiration date of 06/07 (Table 1).  The chemical was left in the original container, logged in to 
the Chemical Management System (CMS) and given a CMS barcode and unique log in number 
(CF-1829) as per the QA Project Plan (QAPP) for the EDSP Chemical Repository. The chemical 
was stored in a cool, dry location at room temperature, away from direct sunlight. 

Mazola corn oil with expiration dates of 6/03 and 1/04 were purchased from local grocery 
stores and used as a carrier for the stability testing.  The oil had no visual defects and was stored 
frozen.  The peroxide concentrations were measured on 9/05/2002 in triplicate as an indicator of 
decomposition following the procedures in the Battelle, Columbus SOP #CCB_IV-001-04.  It 
was requested that the oil have a peroxide number less than 3 meq/kg.  Any bottles that did not 
meet this requirement were discarded. 
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EDSP Chemical Request Form 

 
For EPA WA: 2-14-02-02 

 
Study Director 

Name: Dr. Julia George 
Affiliation: Center for Life Sciences and Toxicology 

Research Triangle Institute 
Location: PO Box 12194 

Research Triangle Park, NC 27709 
Telephone number: 919-541-5862 

 
Bioassay Information 

Proposed Bioassay: Pubertal 

Test Chemical: Fenarimol (MSL CF 1829) 

Carrier(s): corn oil (Mazola) 

Concentrations/Dilution Series: 10 mg/mL and 50 mg/mL 

*Consider if analysis method detection limit which may be determined in 
Purity analysis is above or below desired test concentrations? 

In vitro or in vivo tests? In vivo 

Organism to be tested: rat 

Method of test solution administration: oral gavage 

Planned/proposed testing/holding 
duration: 

 
12 weeks 

 
Chemical Information 

Chemical Name: 
 

Fenarimol 

CAS: 
 

60168-88-9 

Any known purity information: may refer to attached 
documentation 

Manufacturer's Purity Information: 
99.5% pure 

Any known stability information: may refer to 
attached documentation 

Manufacturer's Stability Information: 
stable 

Desired purity (%) for test? 95% or greater 

  
Figure 1. EDSP Requisition Form for Fenarimol 
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Table 1. Chemical Procurement Information 
Parameter Chemical 

Compound Name Fenarimol 
CAS # 60168-88-9 
Central File No. CF-1829 
Initial Receipt Date 9/6/2002 
Expiration Date 06/07 
Manufacturer ChemService, Inc. 
Lot Number 287-5B 
Manufacturer’s Purity 99.5% 
Storage Conditions Cool, dry place/room temp. 
Battelle Study # WA 2-14-02-02 
Method SW 846, 8015B Modified 

 

   

2.2 Chemical Purity 

Chemical purity was verified by chromatographic analysis to determine areas under 
peaks other than the principal peak and then compared to the manufacturer’s certificate of 
analysis/purity (Appendix A).  No statistical analyses were performed for the verification of 
chemical purity.  General methods are documented in the procedure, EDSP.D-012-01, Chemical 
Repository Summary Displays and Statistical Analyses for the EDSP Data Coordination Center 
(DCC). 

Purity verification was conducted by making a solution in hexane of about 100 µg/mL.  
This matrix was then run on a gas chromatograph with a flame ionization detector (GC-FID).  A 
hexane blank was also run on the GC-FID.  The purity was determined by first identifying the 
peaks in the chromatogram of the fenarimol that were the same as the peaks in the analysis of the 
blank hexane sample.  The areas associated with these common peaks were then eliminated by 
inhibiting integration and the remaining peaks were reported as a percentage of the total peak 
area.  The percentage associated with the largest peak represented the purity of fenarimol.  The 
GC was set up with an auto sampler and a 30 m x 0.25 mm, DB-5 capillary column.  The 
temperature program was set to start at 50ºC, and ramped at 20ºC/min to a final temperature of 
320ºC.  The injection port temperature was set at 270 ºC and the detector temperature at 320ºC.  
The auto sampler was set to inject 1 µL of the matrix dilution.  One replicate was analyzed. 

2.3 Preparation of Stock Matrices for Stability Analysis 

A general study plan for stability testing based on the WA 2-14 request from Dr. Julia 
George was developed as the stability test protocol and is presented in Appendix B.  Stock 
solutions were prepared at the chemical concentrations requested for stability analysis (Table 2).  
All samples were analyzed in triplicate so that a mean concentration and relative standard 
deviation (RSD) could be determined.  General methods are documented in EDSP.D-012-01. 

Fenarimol stock matrices were prepared on 08/22/02 for testing as described in Table 2.  
Briefly, for the 10 mg/mL fenarimol, 2.0 g were weighed into a 250 mL amber wide-mouth jar 
containing 180 g corn oil, a stir bar was added, and the solution was mixed on a stir plate to 
suspend the mixture.  For the 50 mg/mL fenarimol concentration, 9.5 g were weighed into a 250 
mL amber glass wide-mouth jar containing 168 g corn oil and handled as described above.    
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Table 2. Stock Matrix Composition for Stability Testing 
Study and 
Duration Test Chemical 

Target 
Concentration Sample ID Stock Matrix 

10 mg/mL 1829-1-2 2.0 g in 180 g 
Mazola corn oil WA 2-14-02-02 

12 weeks 
Fenarimol 

50 mg/mL 1829-1-3 9.5 g in 168 g 
Mazola corn oil 

 

All solutions were transferred to ashed, amber glass bottles.  Bottles were labeled and stored at 
4ºC ± 2ºC for the duration of the test.     

Density of the Mazola corn oil was measured as 0.92 g/mL for these samples.  Using an 
Excel spreadsheet, the weight of corn oil was converted to a volume (i.e., g corn oil / density).  
Lower and upper 95% confidence bounds on the density of corn oil from a sample of two lots 
were estimated as 0.89 and 0.93 g/mL respectively.   

2.4 Analytical Chemistry for Stability Testing 

Chemical stability was evaluated under storage conditions and matrix specifications as 
requested by the participating laboratory.  At initiation and at each time period throughout the 
duration of the test, the concentrations were determined by chromatographic analysis.  Triplicate 
aliquots of the stock solutions were tested.  The frequency of determinations and the duration of 
testing were determined by the requesting principal investigator and the chemists based on a 
priori knowledge about chemical stability.  General methods are documented in EDSP.D-012-01. 

A Fenarimol stock solution was sampled by weighing ~1 g of sample into a 30 mL amber 
glass, ashed vial and adding 25 mL of methylene chloride using a volumetric pipette.  For 
samples 1829-1-2 analysis was then conducted by adding 0.1 mL of the methylene chloride 
solution and 0.02 mL of internal standard 5a androstane and 0.88 mL of hexane to the GC auto 
sampler vial.  For samples 1829-1-3, 0.025 mL of the methylene chloride solution was added to a 
GC auto sampler vial with 0.02 mL of internal standard 5a androstane and 0.955 mL hexane.  A 
corn oil blank was prepared the same way.  This solution was then run on the GC-FID for 
quantification.  The major peak determined during the purity analysis of fenarimol was used for 
this analysis.  Continuing calibration verification (CCV) samples were analyzed to demonstrate 
on-going calibration accuracy. 

2.5 Statistical Analysis of Stability 

Log linear degradation curves were fit to the data to describe the chemical concentration 
vs. time trends and their dependence on storage conditions and solvent matrix.  Lack of fit and 
residual plots were evaluated to determine the form of the regression.  Power calculations based 
on the observed variability were used to determine the sensitivity of the test to detect degraded 
concentrations.  General methods are documented in SOP EDSP.D-012-01. 

2.6 Analytical Chemistry for In-Life Testing 

Analytical methods associated with in-life testing were similar to those described in 
Section 2.4.   
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3.0 RESULTS 

3.1 Chemical Purity 

Battelle-Sequim ran a GC-FID purity scan on the fenarimol.  The chromatogram, after 
solvent blank correction, showed one large peak that had the appropriate retention time for 
fenarimol and several very small peaks. The area of the fenarimol peak was 99.7% of the total 
area of all peaks in the chromatogram. Chemical purity of fenarimol determined by the 
manufacturer was 99.5% (Appendix A).   

3.2 Analytical Chemistry for Stability Testing 

Chemical stability testing was initiated on 08/22/02.  Chemical concentration was 
determined 12 times from 08/22/02 to 11/14/02.  The analytical and quality control (QC) results 
are presented in Appendix C.  A single preparation blank was analyzed with every batch for 
quality control purposes.  There were no detectable concentrations of fenarimol in the blanks with 
the exception of one blank on 08/29/02 with a reported concentration of 209 µg/mL .  CCV 
results ranged from 71.0% to 121%.  Internal standards were analyzed with each sample and 
these results ranged from 91.5% to 113%.  The MDL was 115 µg/mL. 

Both lots of Mazola corn oil had peroxide numbers less than 3 meq/kg as required for 
biological testing (Appendix C).  The average peroxide number in the Mazola corn oil was 1.77 
meq/kg and 1.34 meq/kg for samples expiring on 6/03 and 1/04, respectively. 

3.3 Statistical Results of Stability Trial 

A plot of fenarimol with a target concentration of 10,000 µg/mL against time suggests 
very little chemical decay (Figure 2).  Only one data point during the 09/12/02 (Week 3) analyses 
was less than 90% of the target concentration.  Homogeneity of the chemical concentration within 
the test container was evaluated at time 0 and at 1 week.  At neither time was a significant 
difference detected (α = 0.05) between the concentrations obtained from the top and bottom 
sections of the container.  Based on the final regression model and the lower 95% confidence 
limit of the slope, the concentration of fenarimol was expected to stay greater than or equal to 
90% of the target concentration for an unlimited time (Table 3).  Thus, this stock solution was 
considered stable for the required 12-week testing/holding period.  The complete statistical 
analysis is presented in Appendix D. 

Observations of fenarimol associated with the target concentration of 50,000 µg/mL 
showed most samples were at or above 90% of the target concentration through the 6th week of 
sampling (Figure 2).  After 6 weeks, concentrations began to fall below 90% of the target 
concentration.  Homogeneity of the chemical concentration within the test container was 
evaluated at time 0 and at 1 week.  At neither time was a significant difference detected 
(α = 0.05) between the concentrations obtained from the top and bottom sections of the container.  
One large concentration of 62530 µg/mL observed at time 0 was removed from the analysis and 
the resulting average day 0 concentration was tested for stability.  Based on the final regression 
model and the lower 95% confidence limit of the slope, the 50,000 µg/mL concentration of 
fenarimol was expected to stay greater than or equal to 90% of the target concentration for an 
estimated 6 weeks (Table 3).  Thus, this stock solution was considered stable for only 6 weeks of 
the required 12 week holding time.  The complete statistical analysis is presented in Appendix D. 
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3.4 Chemistry Results for the Analysis of In-Life Samples 

In-life chemistry recoveries based on target concentrations for all doses ranged from 
99.8% to 116%.  The complete analysis is presented in Appendix E. 
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Figure 2. Observed Concentration of Fenarimol With a Target Concentration of 
10,000 µg/mL (A) and 50,000 µg/mL (B) Against Time  

A 
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Table 3. Summary of Statistical Results for Fenarimol 

 WA-2-14-02-02 
Statistical Analysis conducted by Valerie Cullinan 
Using Minitab Version 13.32, Minitab Inc., 1999. 

1829-1-2 
Fenarimol-10K 

 
1829-1-3 

Fenarimol-50K 

Target Concentration (ug/mL) 10000 50000 
Number of determinations 1 1 
Number of weeks tested 12 12 
Number of replicates per day 3 3 
Number of outliers removed 0 1 
Number of observations removed 0 0 
Overall Mean Concentration 10010 46794 
95% Upper CL 10230 47453 
error degrees of freedom 41 40 
1-sample t-test of Ho: µ >= Target NS a S 
estimated intercept of ln(concentration) against time 9.1448 10.7957 
estimated slope of ln(concentration) against time 0.0129 -0.0088 
standard error of slope 0.0031 0.0021 
error degrees of freedom 40 39 
Significance test of lack-of-fit for final model S b S 
Significance test of Ho: β = 0 vs. H1: β ? 0 S S 
Lower 95% CL 0.0067 -0.013 
Upper 95% CL 0.0192 -0.005 
Maximum Percent Loss (using LCL) -5.5% 9.9% 
Mean Percent Loss (using bhat) -10.9% 6.8% 
LN(90% of Target) 9.1050 10.7144 
Number of weeks until at 90% of Target (using LCL) NA 6 
Conclusion: Stable for 12 wks Stable for 6 wks 

   
Average Day 0 Concentration (without outlier)  49962 
LN(90% of Day 0 Concentration)  10.7137 
Number of weeks until at 90% of Day 0 Concentration (using LCL)  6 
Conclusion:  Stable for 6 wks 
a Not Significant at α = 0.05 
b Significant at α = 0.05 
   

 

 

4.0 CONCLUSIONS 

Chemical purity of fenarimol as determined by the manufacturer was 99.5%; purity 
determined by Battelle-Sequim was 99.7%.  Stability testing of fenarimol in Mazola corn oil 
concluded that the chemical was stable at 10 mg/mL for a period of at least 12 weeks, and stable 
at 50 mg/mL concentrations for a period of 6 weeks.  

The level of peroxide measured in corn oil used for the stability trial was consistent with 
the request that the oil have a peroxide number less than 3 meq/kg. 

In-life chemistry recoveries based on target concentrations for all doses ranged from 
99.8% to 116%. 
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APPENDIX A 
 

MANUFACTURER’S CERTIFICATE OF ANALYSIS/PURITY 
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APPENDIX B 
 

PURITY AND STABILITY TESTING PLAN 
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EDSP Purity Analysis and Stability Testing Plan for Fenarimol 

 
Chemical Name: Fenarimol (MSL CF Login 1829), CMS 174299  
 
CAS Number: 60168-88-9 
 
 
Lot Number: 287-5B, stored at RT in Bldg5 Rm 219 
 
Expiration date: 6/07 
 
Manufacturer’s Purity Information:  99.5%   
 
Manufacturer’s Stability Information: Stable 
 
MSL Purity Results: 
Purity (%)  To be determined at MSL by GC-FID scan 
 
MDL has not been determined.  
 
 
Bioassay Information:  
 
Study Director 
 Name: Dr. Julia George 
 Affiliation: RTI 
 Location: RTP, NC 
 Telephone number: 919-541-5862  
 
Proposed Bioassay:  WA 2-14 
 
 Test Chemical: Fenarimol 
 
 CAS: 60168-88-9 
 
 Carrier(s):  Mazola corn oil 
 
 Concentrations/Dilution Series: 10 and 50 mg/mL 
 
  Below MDL determined in Purity Analysis? 
 
 In vitro or in vivo tests?  In vivo 
 
 Organism to be tested: Rat 
 
 Method of test solution administration: Oral gavage  
 
 Planned/Proposed testing/holding duration: 12 weeks 
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EDSP Purity Analysis and Stability Testing Plan for Fenarimol,  Continued 
 
Design of Stability Test: Two concentrations, 10.0 mg/mL and 50.0 mg/mL in Mazola corn oil, will be 
tested. The chemical will be sieved through an 80 mesh screen and material that passes will be suspended 
in Mazola corn oil with a magnetic stirrer. Samples of the suspension will be taken with a gavage needle, 
while the suspension is being vigorously stirred, at mid-depth in a 250 mL amber glass bottle, except for 
the first sampling, which will be sampled at 25% and 75% depth in triplicate to demonstrate homogeneity. 
The suspension will be stored in glass at 4 deg. C in the dark for 12 weeks, sampled weekly or biweekly in 
triplicate and analyzed monthly by GC detector. 
 
 
Number of replicates:  3 
 
Duration:  12 weeks, sampling every week or two so that 8 time points are produced with triplicate samples 
taken each time 
 
Other factors: 
 Temperature regime(s): 4 deg. C 
Test container type: Glass 
Light or dark: Dark except when container is removed for sampling or handling 
Other 
 
Statistical testing:  Regression analysis of the slope for concentration versus time 
 
Resulting records package: 
 Manufacturer’s certificate of analysis or purity  
 MSDS 
 Records: 

• date sample received;  
• date(s) sample analyzed;  
• sample matrix;  
• electronic file identification codes (when applicable to identify instrument data files); 
• data summary reports; 

§ Chemical repository confirmatory test results of chemical identity and purity; 
§ Chemical repository test results of lot-to-lot variation in chemical purity; 
§ Chemical repository periodic assessment results of changes in purity of stock 

solutions and dilutions and generation of degradation products 
• QC data reports; 
• data qualifying flags; and  
• dilution factor(s). 

 
 
 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX C 
 

ANALYTICAL RESULTS OF STABILITY TESTING
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Table C1. Fenarimol concentration in Mazola Corn Oil (µg/mL) 

Target Conc. Sample Name Date Fenarimol Average RSD 
 

Recovery 

10000 ug/ml 1829-1-2-1 top R-1 8/22/2002 6889    
10000 ug/ml 1829-1-2-1 top R-2 8/22/2002 9322 8534 16.7% 85.3% 
10000 ug/ml 1829-1-2-1 top R-3 8/22/2002 9389    
10000 ug/ml 1829-1-2-1 bottom R-1 8/22/2002 9898    
10000 ug/ml 1829-1-2-1 bottom R-2 8/22/2002 9696 9618 3.39% 96.2% 
10000 ug/ml 1829-1-2-1 bottom R-3 8/22/2002 9260    
50000 ug/ml 1829-1-3-1 top R-1 8/22/2002 62530    
50000 ug/ml 1829-1-3-1 top R-2 8/22/2002 47327 52013 17.6% 104% 
50000 ug/ml 1829-1-3-1 top R-3 8/22/2002 46181    
50000 ug/ml 1829-1-3-1 bottom R-1 8/22/2002 47986    
50000 ug/ml 1829-1-3-1 bottom R-2 8/22/2002 55084 52102 7.07% 104% 
50000 ug/ml 1829-1-3-1 bottom R-3 8/22/2002 53235    
Blank Corn Oil (T=0) 8/22/2002 115 U    
10000 ug/ml 1829-1-2-2 top R-1 8/29/2002 9767    
10000 ug/ml 1829-1-2-2 top R-2 8/29/2002 9356 9526 2.25% 95.3% 
10000 ug/ml 1829-1-2-2 top R-3 8/29/2002 9457    
10000 ug/ml 1829-1-2-2 bottom R-1 8/29/2002 9538    
10000 ug/ml 1829-1-2-2 bottom R-2 8/29/2002 9385 9468 0.81% 94.7% 
10000 ug/ml 1829-1-2-2 bottom R-3 8/29/2002 9479    
50000 ug/ml 1829-1-3-2 top R-1 8/29/2002 47869    
50000 ug/ml 1829-1-3-2 top R-2 8/29/2002 46697 46848 2.04% 93.7% 
50000 ug/ml 1829-1-3-2 top R-3 8/29/2002 45978    
50000 ug/ml 1829-1-3-2 bottom R-1 8/29/2002 47509    
50000 ug/ml 1829-1-3-2 bottom R-2 8/29/2002 48050 46823 3.59% 93.7% 
50000 ug/ml 1829-1-3-2 bottom R-3 8/29/2002 44909    
Blank Corn oil (week 1) 8/29/2002 115 U    
Blank Corn oil (week 1) 8/29/2002 209    
10000 ug/ml 1829-1-2-3 R-1 9/5/2002 10136    
10000 ug/ml 1829-1-2-3 R-2 9/5/2002 9764 9841 2.70% 98.4% 
10000 ug/ml 1829-1-2-3 R-3 9/5/2002 9622    
50000 ug/ml 1829-1-3-3 R-1 9/5/2002 47056    
50000 ug/ml 1829-1-3-3 R-2 9/5/2002 46870 47157 0.74% 94.3% 
50000 ug/ml 1829-1-3-3 R-3 9/5/2002 47546    
Blank Corn oil (week 2) 9/5/2002 115 U    
10000 ug/ml 1829-1-2-4 R-1 9/12/2002 9231    
10000 ug/ml 1829-1-2-4 R-2 9/12/2002 9092 9049 2.28% 90.5% 
10000 ug/ml 1829-1-2-4 R-3 9/12/2002 8824    
50000 ug/ml 1829-1-3-4 R-1 9/12/2002 45496    
50000 ug/ml 1829-1-3-4 R-2 9/12/2002 44781 45086 0.82% 90.2% 
50000 ug/ml 1829-1-3-4 R-3 9/12/2002 44981    
Blank Corn oil (week 3) 9/12/2002 115 U    
10000 ug/ml 1829-1-2-5 R-1 9/19/2002 10104    
10000 ug/ml 1829-1-2-5 R-2 9/19/2002 9856 10009 1.34% 100% 
10000 ug/ml 1829-1-2-5 R-3 9/19/2002 10069    
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Table C1. Continued 

Target Conc. Sample Name Date Fenarimol Average RSD 
 

Recovery1 

50000 ug/ml 1829-1-3-5 R-1 9/19/2002 47781    

50000 ug/ml 1829-1-3-5 R-2 9/19/2002 48316 48643 2.19% 97.3% 

50000 ug/ml 1829-1-3-5 R-3 9/19/2002 49832    

Blank Corn oil (week 4) 9/19/2002 115 U    
10000 ug/ml 1829-1-2-6 R-1 9/26/2002 11157    
10000 ug/ml 1829-1-2-6 R-2 9/26/2002 11035 11126 0.72% 111% 
10000 ug/ml 1829-1-2-6 R-3 9/26/2002 11187    
50000 ug/ml 1829-1-3-6 R-1 9/26/2002 48760    
50000 ug/ml 1829-1-3-6 R-2 9/26/2002 49986 49962 2.38% 99.9% 
50000 ug/ml 1829-1-3-6 R-3 9/26/2002 51140    
Blank Corn oil (week 5) 9/26/2002 115 U    
10000 ug/ml 1829-1-2-7 R-1 10/3/2002 11190    
10000 ug/ml 1829-1-2-7 R-2 10/3/2002 11453 11286 1.28% 113% 
10000 ug/ml 1829-1-2-7 R-3 10/3/2002 11216    
50000 ug/ml 1829-1-3-7 R-1 10/3/2002 50147    
50000 ug/ml 1829-1-3-7 R-2 10/3/2002 50080 50142 0.12% 100% 
50000 ug/ml 1829-1-3-7 R-3 10/3/2002 50199    
Blank Corn oil (week 6) 10/3/2002 115 U    
10000 ug/ml 1829-1-2-8 R-1 10/10/2002 9944    
10000 ug/ml 1829-1-2-8 R-2 10/10/2002 9555 9778 2.05% 97.8% 
10000 ug/ml 1829-1-2-8 R-3 10/10/2002 9835    
50000 ug/ml 1829-1-3-8 R-1 10/10/2002 44798    
50000 ug/ml 1829-1-3-8 R-2 10/10/2002 45399 45163 0.71% 90.3% 
50000 ug/ml 1829-1-3-8 R-3 10/10/2002 45293    
Blank Corn oil (week 7) 10/10/2002 115 U    
10000 ug/ml 1829-1-2-9 R-1 10/17/2002 10549    
10000 ug/ml 1829-1-2-9 R-2 10/17/2002 10506 10367 2.70% 104% 
10000 ug/ml 1829-1-2-9 R-3 10/17/2002 10044    
50000 ug/ml 1829-1-3-9 R-1 10/17/2002 41978    
50000 ug/ml 1829-1-3-9 R-2 10/17/2002 42925 44108 6.59% 88.2% 
50000 ug/ml 1829-1-3-9 R-3 10/17/2002 47419    
Blank Corn oil (week 8) 10/17/2002 115 U    
10000 ug/ml 1829-1-2-10 R-1 10/24/2002 11107    
10000 ug/ml 1829-1-2-10 R-2 10/24/2002 11317 11036 2.92% 110% 
10000 ug/ml 1829-1-2-10 R-3 10/24/2002 10685    
50000 ug/ml 1829-1-3-10 R-1 10/24/2002 44699    
50000 ug/ml 1829-1-3-10 R-2 10/24/2002 44176 44524 0.68% 89.1% 
50000 ug/ml 1829-1-3-10 R-3 10/24/2002 44699    
Blank Corn oil (week 9) 10/24/2002 115 U    
10000 ug/ml 1829-1-2-11 R-1 10/31/2002 10140    
10000 ug/ml 1829-1-2-11 R-2 10/31/2002 10503 10181 2.98% 102% 
10000 ug/ml 1829-1-2-11 R-3 10/31/2002 9901.00    
50000 ug/ml 1829-1-3-11 R-1 10/31/2002 44821    
50000 ug/ml 1829-1-3-11 R-2 10/31/2002 44816 44381 1.71% 88.8% 
50000 ug/ml 1829-1-3-11 R-3 10/31/2002 43505    
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Table C1. Continued 
 

Target Conc. Sample Name Date Fenarimol Average RSD 
 

Recovery1 

Blank 
Corn oil (week 
10) 10/31/2002 115 U    

10000 ug/ml 1829-1-2-12 R-1 11/14/2002 10258    
10000 ug/ml 1829-1-2-12 R-2 11/14/2002 10379 10322 0.59% 103% 
10000 ug/ml 1829-1-2-12 R-3 11/14/2002 10329    
50000 ug/ml 1829-1-3-12 R-1 11/14/2002 43728    
50000 ug/ml 1829-1-3-12 R-2 11/14/2002 44270 43409 2.43% 86.8% 
50000 ug/ml 1829-1-3-12 R-3 11/14/2002 42231    

Blank 
Corn oil (week 
12) 11/14/2002 115 U    

1 Recovery is relative to the target concentration 
U = Not detected at a value greater than the MDL 
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Table C2. CCV Data for Fenarimol Concentration in Mazola Corn Oil 

Time Sample Name Fenarimol (mg/mL) Recovery PD 

T=0 EDSP Mix1 5 ug/ml 4.09 81.8% 18.2% 
 EDSP Mix1 5 ug/ml 4.66 93.2% 6.80% 
 EDSP Mix1 5 ug/ml 4.72 94.4% 5.60% 
 EDSP Mix1 5 ug/ml 4.63 92.6% 7.40% 

Week 1 EDSP Mix1 5 ug/ml 3.55 71.0% 29.0% 
 EDSP Mix1 5 ug/ml 4.40 88.0% 12.0% 
 EDSP Mix1 5 ug/ml 4.52 90.4% 9.60% 
 EDSP Mix1 5 ug/ml 4.36 87.2% 12.8% 
 EDSP Mix1 5 ug/ml 5.19 104% 3.80% 
 EDSP Mix1 5 ug/ml 5.13 103% 2.60% 
 EDSP Mix1 5 ug/ml 5.14 103% 2.80% 

Week 2 EDSP Mix1 5 ug/ml 5.05 101% 1.00% 
 EDSP Mix1 5 ug/ml 5.16 103% 3.20% 
 EDSP Mix1 5 ug/ml 5.03 101% 0.60% 

Week 3 EDSP Mix1 5 ug/ml 4.47 89.4% 10.6% 
 EDSP Mix1 5 ug/ml 4.84 96.8% 3.20% 
 EDSP Mix1 5 ug/ml 4.61 92.2% 7.80% 

Week 4 EDSP Mix1 5 ug/ml 4.76 95.2% 4.80% 
 EDSP Mix1 5 ug/ml 5.06 101% 1.20% 
 EDSP Mix1 5 ug/ml 4.85 97.0% 3.00% 

Week 5 EDSP Mix1 5 ug/ml 5.00 100% 0.00% 
 EDSP Mix1 5 ug/ml 5.99 120% 19.8% 

 EDSP Mix1 5 ug/ml 5.41 108% 8.20% 
Week 6 EDSP Mix1 5 ug/ml 3.77 75.4% 24.6% 

 EDSP Mix1 5 ug/ml 6.04 121% 20.8% 
 EDSP Mix1 5 ug/ml 6.05 121% 21.0% 

Week 7 EDSP Mix1 5 ug/ml 4.79 95.8% 4.20% 
 EDSP Mix1 5 ug/ml 5.29 106% 5.80% 
 EDSP Mix1 5 ug/ml 5.09 102% 1.80% 

Week 8 EDSP Mix1 5 ug/ml 4.80 96.0% 4.00% 
 EDSP Mix1 5 ug/ml 5.15 103% 3.00% 
 EDSP Mix1 5 ug/ml 5.14 103% 2.80% 

Week 9 EDSP Mix1 5 ug/ml 4.53 90.6% 9.40% 
 EDSP Mix1 5 ug/ml 5.12 102% 2.40% 
 EDSP Mix1 5 ug/ml 4.77 95.4% 4.60% 

Week 10 EDSP Mix1 5 ug/ml 4.19 83.8% 16.2% 
 EDSP Mix1 5 ug/ml 5.10 102% 2.00% 
 EDSP Mix1 5 ug/ml 4.73 94.6% 5.40% 
 EDSP Mix1 5 ug/ml 5.31 106% 6.20% 
 EDSP Mix1 5 ug/ml 5.36 107% 7.20% 

Week 12 EDSP Mix1 5 ug/ml  5.23 105% 4.60% 
 EDSP Mix1 5 ug/ml 5.32 106% 6.40% 
 EDSP Mix1 5 ug/ml 5.29 106% 5.80% 
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Text Box C1.  Calibration Standard Preparation 

Calibration Standard EDSP Mix 1 
 
Calibrations were performed using a five-point calibration curve labeled EDSP Mix 1 A 
thru E.   This mix is used for Atrazine, Fenarimol, p,p'-DDE, Methoxychlor and 
Vinclozolin analyzed by GC-FID.  These standards were made by serial dilutions of 
standards for each compound. 

• Atrazine standard was made by weighing 0.0499 g of the neat material into a 
50 mL volumetric flask.  This was then diluted to the 50 mL mark with 
Methylene chloride and labeled 1826-1-1. 

• Fenarimol standard was made by weighing 0.0506 g of the neat material into a 
50 mL volumetric flask.  This was then diluted to the 50 mL mark with hexane 
and labeled 1829B-1. 

• p,p'-DDE standard was made by weighing  0.0501 g of the neat material into a 
50 mL volumetric flask.  This was then diluted to the 50 mL mark with hexane 
and labeled 1832-1a-1. 

• Methoxychlor standard was made by weighing 0.0513 g of the neat material 
into a 50 mL volumetric flask.  This was then diluted to the 50 mL mark with 
hexane and labeled 1808-1-3. 

• Vinclozolin standard was made by weighing 0.0512 g of the neat material into 
a 50 mL volumetric flask.  This was then diluted to the 50 mL mark with 
hexane and labeled 1779-78. 

 
This analysis used an internal standard, in this case 5a androstane, which is made by 
weighing  0.0511 g of the neat material into a 50 mL volumetric flask.  This was then 
diluted to the 50 mL mark with hexane, this is then labeled REP7.   

 
The EDSP Mix 1 series (A through E) was made as follows. 

• Solution A, 1 ml of 1826-1-1, 1829B-1, 1832-1a-1, 1808-1-3, 1779-78 and 
0.02 ml REP7 added to a 10 ml volumetric flask and diluted to the mark 
with hexane. 

• Solution B, 1 ml of 1826-1-1, 1829B-1, 1832-1a-1, 1808-1-3, 1779-78 and 
1 ml REP7 added to a 50 ml volumetric flask and diluted to the mark with 
hexane. 

• Solution C, 0.25 ml of 1826-1-1, 1829B-1, 1832-1a-1, 1808-1-3, 1779-78 
and 1 ml REP7 added to a 50 ml volumetric flask and diluted to the mark 
with hexane. 

• Solution D, 0.1 ml of 1826-1-1, 1829B-1, 1832-1a-1, 1808-1-3, 1779-78 
and 2 ml REP7 added to a 100 ml volumetric flask and diluted to the mark 
with hexane. 

• Solution E, 0.05 ml of 1826-1-1, 1829B-1, 1832-1a-1, 1808-1-3, 1779-78 
and 2 ml REP7 added to a 100 ml volumetric flask and diluted to the mark 
with hexane. 
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Table C3. Internal Standards Data for Fenarimol in Mazola Corn Oil 

Sample Name Date 

5A 
androstane 
Recovery 

Corn oil 8/22/2002 101% 
1829-1-2-1 top R-1 8/22/2002 107% 
1829-1-2-1 top R-2 8/22/2002 108% 
1829-1-2-1 top R-3 8/22/2002 107% 
1829-1-2-1 botm R-1 8/22/2002 109% 
1829-1-2-1 botm R-2 8/22/2002 108% 
1829-1-2-1 botm R-3 8/22/2002 110% 
1829-1-3-1 top R-1 8/22/2002 108% 
1829-1-3-1 top R-2 8/22/2002 108% 
1829-1-3-1 top R-3 8/22/2002 107% 
1829-1-3-1 botm R-1 8/22/2002 107% 
1829-1-3-1 botm R-2 8/22/2002 106% 
1829-1-3-1 botm R-3 8/22/2002 105% 
Corn oil 8/29/2002 101% 
1829-1-2-2 top R-1 8/29/2002 109% 
1829-1-2-2 top R-2 8/29/2002 110% 
1829-1-2-2 top R-3 8/29/2002 109% 
1829-1-2-2 botm R-1 8/29/2002 111% 
1829-1-2-2 botm R-2 8/29/2002 110% 
1829-1-2-2 bottom R-3 8/29/2002 112% 
1829-1-3-2 top R-1 8/29/2002 110% 
1829-1-3-2 top R-2 8/29/2002 109% 
1829-1-3-2 top R-3 8/29/2002 109% 
1829-1-3-2 botm R-1 8/29/2002 107% 
1829-1-3-2 botm R-2 8/29/2002 106% 
1829-1-3-2 botm R-3 8/29/2002 110% 
Corn oil 8/29/2002 109% 
1829-1-2-2 top R-1 8/29/2002 112% 
1829-1-2-2 top R-2 8/29/2002 113% 
1829-1-2-2 top R-3 8/29/2002 113% 
1829-1-2-2 botm R-1 8/29/2002 112% 
1829-1-2-2 botm R-2 8/29/2002 111% 
1829-1-2-2 botm R-3 8/29/2002 113% 
1829-1-3-2 top R-1 8/29/2002 112% 
1829-1-3-2 top R-2 8/29/2002 112% 
1829-1-3-2 top R-3 8/29/2002 110% 
1829-1-3-2 botm R-1 8/29/2002 108% 
1829-1-3-2 botm R-2 8/29/2002 108% 
1829-1-3-2 botm R-3 8/29/2002 113% 
Corn oil 9/5/2002 100% 
1829-1-2-3 R-1 9/5/2002 106% 
1829-1-2-3 R-2 9/5/2002 108% 
1829-1-2-3 R-3 9/5/2002 109% 
1829-1-3-3 R-1 9/5/2002 105% 
1829-1-3-3 R-2 9/5/2002 105% 
1829-1-3-3 R-3 9/5/2002 108% 
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Table C3. continued 
 

Sample Name Date 

5A 
androstane 
Recovery 

Corn oil 9/12/2002 112% 
1829-1-2-4 R-1 9/12/2002 102% 
1829-1-2-4 R-2 9/12/2002 105% 
1829-1-2-4 R-3 9/12/2002 105% 
1829-1-3-4 R-1 9/12/2002 102% 
1829-1-3-4 R-2 9/12/2002 102% 
1829-1-3-4 R-3 9/12/2002 103% 
Corn oil 9/19/2002 97.1% 
1829-1-2-5 R-1 9/19/2002 100% 
1829-1-2-5 R-2 9/19/2002 103% 
1829-1-2-5 R-3 9/19/2002 104% 
1829-1-3-5 R-1 9/19/2002 100% 
1829-1-3-5 R-2 9/19/2002 96.4% 
1829-1-3-5 R-3 9/19/2002 97.8% 
Corn oil 9/26/2002 101% 
1829-1-2-6 R-1 9/26/2002 105% 
1829-1-2-6 R-2 9/26/2002 111% 
1829-1-2-6 R-3 9/26/2002 106% 
1829-1-3-6 R-1 9/26/2002 109% 
1829-1-3-6 R-2 9/26/2002 107% 
1829-1-3-6 R-3 9/26/2002 106% 
Corn oil 10/3/2002 99.2% 
1829-1-2-7 R-1 10/3/2002 103% 
1829-1-2-7 R-2 10/3/2002 104% 
1829-1-2-7 R-3 10/3/2002 103% 
1829-1-3-7 R-1 10/3/2002 107% 
1829-1-3-7 R-2 10/3/2002 105% 
1829-1-3-7 R-3 10/3/2002 105% 
Corn oil 10/10/2002 96.6% 
1829-1-2-8 R-1 10/10/2002 106% 
1829-1-2-8 R-2 10/10/2002 109% 
1829-1-2-8 R-3 10/10/2002 108% 
1829-1-3-8 R-1 10/10/2002 101% 
1829-1-3-8 R-2 10/10/2002 101% 
1829-1-3-8 R-3 10/10/2002 99.6% 
Corn oil 10/17/2002 96.7% 
1829-1-2-9 R-1 10/17/2002 98.3% 
1829-1-2-9 R-2 10/17/2002 99.5% 
1829-1-2-9 R-3 10/17/2002 107% 
1829-1-3-9 R-1 10/17/2002 108% 
1829-1-3-9 R-2 10/17/2002 100% 
1829-1-3-9 R-3 10/17/2002 98.2% 
Corn oil 10/24/2002 98.0% 
1829-1-2-10 R-1 10/24/2002 91.5% 
1829-1-2-10 R-2 10/24/2002 93.4% 
1829-1-2-10 R-3 10/24/2002 100% 
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Table C.3. continued 
 

Sample Name Date 

5A 
androstane 
Recovery 

1829-1-3-10 R-1 10/24/2002 101% 
1829-1-3-10 R-2 10/24/2002 102% 
1829-1-3-10 R-3 10/24/2002 101% 

Corn oil 10/31/2002 97.2% 
1829-1-2-11 R-1 10/31/2002 98.5% 
1829-1-2-11 R-2 10/31/2002 101% 
1829-1-2-11 R-3 10/31/2002 99.9% 
1829-1-3-11 R-1 10/31/2002 102% 
1829-1-3-11 R-2 10/31/2002 102% 
1829-1-3-11 R-3 10/31/2002 103% 

reruns   
1829-1-3-11 R-1 10/31/2002 97.9% 
1829-1-3-11 R-2 10/31/2002 99.1% 
1829-1-3-11 R-3 10/31/2002 101% 

Corn oil 11/14/2002 101% 
1829-1-2-12 R-1 11/14/2002 101% 
1829-1-2-12 R-2 11/14/2002 99.3% 
1829-1-2-12 R-3 11/14/2002 99.5% 
1829-1-3-12 R-1 11/14/2002 98.5% 
1829-1-3-12 R-2 11/14/2002 97.6% 
1829-1-3-12 R-3 11/14/2002 101% 

 
 
 

Table C.4. Peroxide concentration in Mazola Corn Oil (meq/kg) 

Sample 

 
 

Analysis 
Date 

Volume of 
Sodium 

Thiosulfate 
(mL) Normality 

Weight 
of Oil 

(g) 
Peroxide 
Number 

Average 
Peroxide 
Number RSD 

Blank 09/05/02 0.5 0.005 5.00 0.50   
Mazola Corn Oil 
Expiration 6-03 R-1 

 
09/05/02 1.9 0.005 5.01 1.90   

Mazola Corn Oil 
Expiration 6-03 R-2 

 
09/05/02 1.8 0.005 5.36 1.68 1.77 6.41 

Mazola Corn Oil 
Expiration 6-03 R-3 

 
09/05/02 1.8 0.005 5.16 1.74   

Mazola Corn Oil 
Expiration 1-04 R-1 

 
09/05/02 1.2 0.005 4.92 1.22   

Mazola Corn Oil 
Expiration 1-04 R-2 

 
09/05/02 1.5 0.005 5.2 1.44 1.34 8.31 

Mazola Corn Oil 
Expiration 1-04 R-3 

 
09/05/02 1.4 0.005 5.13 1.36   

 

 
 



 

 
 
 
 
 
 
 
 
 
 
 

APPENDIX D 
 

STATISTICAL REPORT 
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WA-2-14-02-02 
Statistical Analysis conducted by Valerie Cullinan 
Using Minitab Version 13.32, Minitab Inc., 1999. 
 
—————   1/24/2003 2:48:30 PM   —————————————————— 
 

Results for: Week 0 

Two-Sample T-Test and CI: Fenarimol-10K, section 
 
Two-sample T for Fenarimol-10K 
 
section     N      Mean     StDev   SE Mean 
1           3      9618       326       188 
2           3      8534      1425       822 
 
Difference = mu (1) - mu (2) 
Estimate for difference:  1084 
95% CI for difference: (-2546, 4715) 
T-Test of difference = 0 (vs not =): T-Value = 1.29  P-Value = 0.327  DF = 2 
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Kruskal-Wallis Test: Fenarimol-10K versus section 
 
Kruskal-Wallis Test on Fenarimo 
 
section     N    Median    Ave Rank         Z 
1           3      9696         4.3      1.09 
2           3      9322         2.7     -1.09 
Overall     6                   3.5 
 
H = 1.19  DF = 1  P = 0.275 
 
* NOTE * One or more small samples 
 

Can’t reject the null that 
sections are the same. 

1 = bottom 
2 = top 



EDSP Work Assignment 2-14:  Fenarimol  D.2 

Two-Sample T-Test and CI: Fenarimol-50K, section 
 
Two-sample T for Fenarimol-50K 
 
section     N      Mean     StDev   SE Mean 
1           3     52102      3683      2126 
2           3     52013      9126      5269 
 
Difference = mu (1) - mu (2) 
Estimate for difference:  89 
95% CI for difference: (-24358, 24537) 
T-Test of difference = 0 (vs not =): T-Value = 0.02  P-Value = 0.989  DF = 2 
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Kruskal-Wallis Test: Fenarimol-50K versus section 
 
Kruskal-Wallis Test on Fenarimo 
 
section     N    Median    Ave Rank         Z 
1           3     53235         4.0      0.65 
2           3     47327         3.0     -0.65 
Overall     6                   3.5 
 
H = 0.43  DF = 1  P = 0.513 
 
* NOTE * One or more small samples 
 

Can’t reject the null that 
sections are the same. 
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Results for: Week 1 
 
Two-Sample T-Test and CI: Fenarimol-10K, section 
 
Two-sample T for Fenarimol-10K 
 
section     N      Mean     StDev   SE Mean 
1           3    9467.6      77.1        44 
2           3      9526       214       124 
 
Difference = mu (1) - mu (2) 
Estimate for difference:  -59 
95% CI for difference: (-624, 507) 
T-Test of difference = 0 (vs not =): T-Value = -0.45  P-Value = 0.698  DF = 2 
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Kruskal-Wallis Test: Fenarimol-10K versus section 
 
Kruskal-Wallis Test on Fenarimo 
 
section     N    Median    Ave Rank         Z 
1           3      9479         3.7      0.22 
2           3      9457         3.3     -0.22 
Overall     6                   3.5 
 
H = 0.05  DF = 1  P = 0.827 
 
* NOTE * One or more small samples 
 

Can’t reject the null that 
sections are the same. 
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Two-Sample T-Test and CI: Fenarimol-50K, section 
 
Two-sample T for Fenarimol-50K 
 
section     N      Mean     StDev   SE Mean 
1           3     46823      1679       969 
2           3     46848       955       551 
 
Difference = mu (1) - mu (2) 
Estimate for difference:  -25 
95% CI for difference: (-3573, 3523) 
T-Test of difference = 0 (vs not =): T-Value = -0.02  P-Value = 0.983  DF = 3 
 
 
Boxplots of Fenarimo by section 
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Kruskal-Wallis Test: Fenarimol-50K versus section 
 
Kruskal-Wallis Test on Fenarimo 
 
section     N    Median    Ave Rank         Z 
1           3     47509         3.7      0.22 
2           3     46697         3.3     -0.22 
Overall     6                   3.5 
 
H = 0.05  DF = 1  P = 0.827 
 
* NOTE * One or more small samples 
 
Conclusion: All tests between sections have very poor power.  For both weeks, no 
significant differences between the two sections could be detected.  Note that 
Fenarimol-10K is close to being different.

Can’t reject the null that 
sections are the same. 
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—————   3/4/2003 12:29:24 PM   ———————————————————— 
Stability Data 
 
One-Sample T: Fenarimol-10K 
 
Test of mu = 10000 vs mu < 10000 
 
Variable          N      Mean     StDev   SE Mean 
Fenarimol-10     42     10010       848       131 
 
Variable      95.0% Upper Bound        T      P 
Fenarimol-10              10230     0.08  0.530 
 
 
t Boxplot of Fenarimol-10K 
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• Outliers are < Median-3*IQD OR > Median+3*IQD 
Boundary for outliers are values <    6792.54  and >    13052.3 
No outliers 
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• Transforms data to natural log 
     Week     Rep Ln(Concentration) 
        0       1      9.2001 
        0       1      9.1794 
        0       1      9.1335 
        0       2      8.8377 
        0       2      9.1402 
        0       2      9.1473 
        1       1      9.1630 
        1       1      9.1469 
        1       1      9.1569 
        1       2      9.1867 
        1       2      9.1437 
        1       2      9.1545 
        2       0      9.2238 
        2       0      9.1865 
        2       0      9.1718 
        3       0      9.1303 
        3       0      9.1152 
        3       0      9.0852 
        4       0      9.2207 
        4       0      9.1958 
        4       0      9.2172 
        5       0      9.3198 
        5       0      9.3088 
        5       0      9.3225 
        6       0      9.3227 
        6       0      9.3460 
        6       0      9.3251 
        7       0      9.2047 
        7       0      9.1648 
        7       0      9.1937 
        8       0      9.2638 
        8       0      9.2597 
        8       0      9.2147 
        9       0      9.3153 
        9       0      9.3341 
        9       0      9.2765 
       10       0      9.2242 
       10       0      9.2594 
       10       0      9.2004 
       12       0      9.2358 
       12       0      9.2475 
       12       0      9.2427 
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• Conducts Simple Linear Regression 
 
The regression equation is 
Fenarimol-10K = 9.14 + 0.0129 week 
 
Predictor        Coef     SE Coef          T        P 
Constant      9.14478     0.01897     482.07    0.000 
week         0.012931    0.003083       4.19    0.000 
 
S = 0.07547     R-Sq = 30.5%     R-Sq(adj) = 28.8% 
 
Analysis of Variance 
Source            DF          SS          MS         F        P 
Regression         1     0.10018     0.10018     17.59    0.000 
Residual Error    40     0.22781     0.00570 
  Lack of Fit     10     0.12759     0.01276      3.82    0.002 
  Pure Error      30     0.10022     0.00334 
Total             41     0.32799 
 
Unusual Observations 
Obs       week   Fenarimo         Fit      SE Fit    Residual    St Resid 
  4        0.0     8.8377      9.1448      0.0190     -0.3071       -4.20R  
 
R denotes an observation with a large standardized residual 
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Do you want to remove any data points? (yes OR no) 
no 
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Should a quadratic be fit? (yes OR no) 
no 
 

• Power analysis for t-test of slope less than zero 
 
Power and Sample Size 
 
1-Sample t Test 
 
Testing mean = null (versus < null) 
Calculating power for mean = null + difference 
Alpha = 0.05  Sigma = 0.07547 
 
Sample 
  Size   Power  Difference 
    40  0.9900     -0.0482 
 
 

• That means we would detect a mean of 9.162 as significantly less than ln(10000) 
= 9.2103 or a change of 9529 from 10000 = 4.7% loss. 

 
 

• Fit 95% confidence bands about the fitted simple linear model 
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• Conclusion – stable for 12 weeks. 
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• Performs a one-sample t-test for mu less than TARGET & 

What is the target value for X    7 
DATA> 50000 
 
One-Sample T: Fenarimol-50K 
Test of mu = 50000 vs mu < 50000 
 
Variable          N      Mean     StDev   SE Mean 
Fenarimol-50     42     47169      3722       574 
 
Variable      95.0% Upper Bound        T      P 
Fenarimol-50              48135    -4.93  0.000 
 
 
t Boxplot of Fenarimol-50K 
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• Outliers are < Median-3*IQD OR > Median+3*IQD 
Boundary for outliers are values <    35883.4  and >    57683.6 
Week  Rep  High Value 
  0    2   62530.0 
 
Do you want to remove any outliers? (yes OR no) 
yes 
How many would you like to remove 
DATA> 1 
Type which rows to remove 
DATA> 4 
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• Transforms data to natural log 
     Week     Rep Ln(Concentration) 
        0       1     10.7787 
        0       1     10.9166 
        0       1     10.8825 
        0       2           * 
        0       2     10.7648 
        0       2     10.7403 
        1       1     10.7687 
        1       1     10.7800 
        1       1     10.7124 
        1       2     10.7762 
        1       2     10.7514 
        1       2     10.7359 
        2       0     10.7591 
        2       0     10.7551 
        2       0     10.7695 
        3       0     10.7254 
        3       0     10.7095 
        3       0     10.7140 
        4       0     10.7744 
        4       0     10.7855 
        4       0     10.8164 
        5       0     10.7947 
        5       0     10.8195 
        5       0     10.8423 
        6       0     10.8227 
        6       0     10.8214 
        6       0     10.8237 
        7       0     10.7099 
        7       0     10.7233 
        7       0     10.7209 
        8       0     10.6449 
        8       0     10.6672 
        8       0     10.7668 
        9       0     10.7077 
        9       0     10.6959 
        9       0     10.7077 
       10       0     10.7104 
       10       0     10.7103 
       10       0     10.6806 
       12       0     10.6857 
       12       0     10.6981 
       12       0     10.6509 
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• Conducts Simple Linear Regression 
 
The regression equation is 
Fenarimol-50K = 10.8 - 0.00883 week 
 
41 cases used 1 cases contain missing values 
 
Predictor        Coef     SE Coef          T        P 
Constant      10.7957      0.0131     825.36    0.000 
week        -0.008833    0.002100      -4.21    0.000 
S = 0.05036     R-Sq = 31.2%     R-Sq(adj) = 29.4% 
 
Analysis of Variance 
Source            DF          SS          MS         F        P 
Regression         1    0.044859    0.044859     17.69    0.000 
Residual Error    39    0.098926    0.002537 
  Lack of Fit     10    0.058462    0.005846      4.19    0.001 
  Pure Error      29    0.040464    0.001395 
Total             40    0.143785 
 
Unusual Observations 
Obs       week   Fenarimo         Fit      SE Fit    Residual    St Resid 
  2        0.0    10.9166     10.7957      0.0131      0.1209        2.49R  
 
R denotes an observation with a large standardized residual 
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Do you want to remove any data points? (yes OR no) 
no 
Should a quadratic be fit? (yes OR no) 
No 
 

• Power analysis for t-test of slope less than zero 
 
Power and Sample Size 
1-Sample t Test 
 
Testing mean = null (versus < null) 
Calculating power for mean = null + difference 
Alpha = 0.05  Sigma = 0.05036 
 
Sample 
  Size   Power  Difference 
    39  0.9900     -0.0326 
 
 

• That means we would detect a mean of 10.787 as significantly less than 
ln(50000) = 10.820 or a change of 48396 from 50000 = 3.2% loss. 

 
• Fit 95% confidence bands about the fitted simple linear model 
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• One-sample t-test for mu less than LN(TARGET) after removal of 
data point 

 
One-Sample T: Fenarimol-50K 
 
Test of mu = 10.82 vs mu < 10.82 
 
Variable          N      Mean     StDev   SE Mean 
Fenarimol-50     41   10.7517    0.0600    0.0094 
 
Variable      95.0% Upper Bound        T      P 
Fenarimol-50            10.7675    -7.29  0.000 
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10.910.810.7

Fenarimol-50K

Boxplot of Fenarimol-50K
(with Ho and 95% t-confidence bound for the mean)

]
X
_

Ho

 
 
 

• Conclusion – stable for 6 weeks. 



 

 
 
 
 
 
 
 
 
 
 
 

APPENDIX E 
 

CHEMISTRY RESULTS  

FOR THE ANALYSIS OF IN-LIFE SAMPLES 
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Chemistry Results for Analysis of In-Life Samples 
 
PROJECT: EDSP WA 2-14 

 
PARAMETER: Fenarimol in-life test solution samples in corn oil  

 
LABORATORY: Battelle Marine Sciences Laboratory 

1529 West Sequim Bay Rd. 
Sequim, WA  98382 
 

MATRIX: Fenarimol suspension in corn oil 
 

 TEST SOLUTION 
SAMPLE CUSTODY 
AND PROCESSING: 

Test solution samples were prepared by the EDSP Chemical Repository, Sequim, 
WA, using fenarimol (CAS 60168-88-9, CF 1829, Chem Service lot # 287-5B, 
expiration date 6/07) suspended in Mazola corn oil (corn oil was from 
containers with the following expiration dates: 6/12/03, 1/1/04, and 4/24/04).  
A large volume of corn oil was used because many formulations for WA 2-14 
were prepared at one time.  Samples were prepared at two test concentrations 
for all replicates and exposures unless noted below; 10 mg/mL and 50 mg/mL.  
The 10 mg/mL concentration was prepared by suspending 2.0 g of fenarimol in 
184 g of corn oil in a pre-cleaned, amber-glass container.  The 50 mg/mL 
concentration was prepared by suspending 10.0 g of fenarimol in 176 g of corn 
oil. Fenarimol was sieved through an 80-mesh screen prior to use. 
 
Samples for female-only rat exposures were prepared at two different times 
(Table 1): 
Replicate 1 – prepared on 9/9/02 and shipped on 9/10/02 
Replicate 2 – prepared on 9/15/02 and shipped on 9/16/02 
Note: Replicate 2 was sent as a back-up, and was not analyzed. 
 
The test solution was sampled four times during the female test (9/18/02, 
9/24/02, 10/01/02, and 10/08/02) Data are reported in Table 2. Remaining 
formulation samples after dosing to assess changes in test solution 
concentration from the beginning and end of the test were analyzed and are 
reported in Table 3. 
 
 
Processing 
Test Solution Samples for Concentration Verification Prior to Shipping: 
 
The container was placed on a magnetic stir plate and stirred.  Triplicate 1 mL 
samples from the top (about 0.25 inches below the surface) and bottom (about 
1 inch from the bottom) of the container were sampled and placed in a tared, 
30 mL, amber bottle.  This aliquot was placed in a 30 mL amber ashed vial (the 
weight of the sample was determined gravimetrically), and 25 mL of methylene 
chloride was added and the bottle agitated to mix.  Then, 0.1 mL sample and 
0.02 mL internal standard, 5a androstane, and 0.88 mL hexane were 
transferred to an auto sampler vial.   
 
In-life and Returned Container Samples: 
 
For the containers with sufficient material to analyze, the remaining containers 
were removed from the refrigerator, allowed to warm to room temperature, and 
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then stirred using a magnetic stir bar and stir plate.  About 1 mL was sampled 
and placed in a tared, 30 mL, amber glass bottle.  The weight of the sample 
was determined gravimetrically.  25 mL of methylene chloride (MeCl) was 
added and the bottle agitated to mix.  For the 10 mg/mL solutions, 0.1 mL was 
transferred to a 1.8 mL vial with 0.02 mL of internal standard solution 
containing 5a androstane, and 0.88 mL hexane.  For the 50 mg/mL solutions, 
0.025 mL was transferred to a 1.8 mL vial with 0.02 mL of internal standard 
solution containing 5a androstane, and 0.955 mL hexane.   
 
The in-life samples were returned in 20 mL scintillation vials, which contained a 
slurry with the fenarimol settled to the bottom.  The entire sample was 
extracted to ensure accurate analysis.  The vial was weighed and the contents 
poured into a 60 mL, amber glass bottle.  50 ml of MeCl was used for these 
samples.  The scintillation vial was rinsed with part of the 50 mL of MeCl; this 
rinse was then poured into the amber vial and this rinsing repeated to ensure 
complete transfer of the sample.  The empty vial was dried and re-weighed.  
The amber bottles were agitated to mix, and 0.01 mL transferred to an auto 
sampler vial with 0.02 mL of internal standard solution containing 5a 
androstane, and 0.97 mL hexane.   
 

SAMPLE ANALYSIS: The samples were analyzed  by gas chromatograph (GC) with a flame ionization 
detector (FID). The GC was set up with an auto sampler and a 30 m x 0.25 
mm, DB-5 capillary column.  The temperature program was set to start at 50ºC, 
and ramped at 20ºC/min to a final temperature of 320ºC.  The injection port 
temperature was set at 270ºC and the detector temperature at 320ºC.  The 
auto sampler was set to inject 1 µL of the matrix dilution. 
 

 
 
 

Data Quality Objectives  Control Limits  
Procedural Blank <5 X MDL 
Blank Spike Recovery 40% - 120% 
Continuing Standard Recovery 75% - 125%  

 
QA/QC SUMMARY 
 
METHODS: GC-FID 

 
CALIBRATION: Calibration with a five-point curve was done using standard dilutions prepared 

from EDSP Mix 1 (see Appendix C) with a continuing calibration verification 
(CCV) sample analyzed every 10 samples.  
 

CONTINUING 
STANDARD 
RECOVERY: 

Percent recovery results for initial and CCV samples analyzed with the in-life 
sample data set ranged from 75% to 121% with a mean recovery of 101%.  
There were no occurrences of recoveries exceeding the 75% to 125% 
acceptability range. 
 

BLANK: Fenarimol was not detected above the detection limit in the corn-oil blank 
analyzed with the test solution and in-life samples. 
 

DETECTION LIMIT: The fenarimol method detection limit (MDL) in corn oil was 115 µg/mL, as 
determined by an MDL study. No data below this value were reported.   
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BLANK SPIKE 
SAMPLES: 

Blank spike samples were not analyzed.  In this analysis, sampling was 
performed by taking the sample material from flask through to analysis.  
Analyzing a spiked sample would be no different from analyzing a CCV. 
 

INTERNAL 
STANDARD: 

5a androstane was spiked into each sample and analyzed as the internal 
standard.  Average percent recovery results were 96% and ranged from 79% 
to 111%.  There were no cases in which the percent recovery of the internal 
standard exceeded the acceptance range of 40% to 120%. 
 

REPLICATE 
ANALYSIS: 

The percent relative standard deviations (% RSDs) for the two test solutions 
ranged from 1.79 to 3.84.   
 
Replicate samples were not submitted for the in-life sample set. 
 

 
 
 
 

Table 1.  Verification of Fenarimol Formulation Concentrations Prepared 09/09/02 
 

Nominal 
Conc. Sample ID Number 

Measured 
Conc.  

(mg/mL) 

Replicate 
Mean 

(mg/mL) 

 
%RSD 

R-1;  
09/09/02   

  

10 mg/mL 2-14-F-F Top R-1Fen 9.19   
10 mg/mL 2-14-F-F Top R-2Fen 9.18 9.29 2.01 
10 mg/mL 2-14-F-F Top R-3Fen 9.51   

     
10 mg/mL 2-14-F-F Bot R-1Fen 9.37   
10 mg/mL 2-14-F-F Bot R-2Fen 9.04 9.23 1.79 
10 mg/mL 2-14-F-F Bot R-3Fen 9.27   

     
50 mg/mL 2-14-G-F Top R-1Fen 44.1   
50 mg/mL 2-14-G-F Top R-2Fen 44.8 45.2 3.14 
50 mg/mL 2-14-G-F Top R-3Fen 46.8   

     
50 mg/mL 2-14-G-F Bot R-1Fen 44.5   
50 mg/mL 2-14-G-F Bot R-2Fen 47.5 46.6 3.84 
50 mg/mL 2-14-G-F Bot R-3Fen 47.7   
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Table 2.    Fenarimol In-life Samples 
 

Date Sample 
Collected 

Date 
Sample 

Received 

Date 
Sample 

Analyzed 

Nominal 
Conc. 

Sample ID 
Number 

Measured 
Conc. 

(mg/mL) 

% of 
Nominal 

09/18/02 10/16/02 06/04/03 10 mg/mL WA2-14F-F 9-18 Vial 10.91 109% 
09/24/02 10/16/02 06/05/03 10 mg/mL WA2-14F-F 9-24 Vial 10.95 109% 
10/01/02 10/16/02 06/05/03 10 mg/mL WA2-14F-F 10-1 Vial 11.17 112% 
10/08/02 10/16/02 06/05/03 10 mg/mL WA2-14F-F 10-8 Vial 11.55 116% 

       
09/18/02 10/16/02 06/04/03 50 mg/mL WA2-14G-F 9-18 Vial 49.88 99.8% 
09/24/02 10/16/02 06/05/03 50 mg/mL WA2-14G-F 9-24 Vial 54.63 109% 
10/01/02 10/16/02 06/05/03 50 mg/mL WA2-14G-F 10-1 Vial 54.70 109% 
10/08/02 10/16/02 06/05/03 50 mg/mL WA2-14G-F 10-8 Vial 55.59 111% 

 
 
 

Table 3. Fenarimol Post-Test Sample Concentrations for Formulations Returned to Battelle 
from RTI 

 
Date 

Sample  
Prepared 

Date 
Sample 

Received 

Date 
Sample 

Analyzed 

Nominal 
Conc. 

Sample ID 
Number 

Measured 
Conc. 

(mg/mL) 

% of 
Nominal 

09/15/02 10/16/02 11/22/02 10 mg/mL WA 2-14-F-F Rep2Jar 9.98 100% 
09/15/02 10/16/02 11/22/02 50 mg/mL WA 2-14-G-F Rep2Jar 51.0 102% 
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Chemistry Report for WA 2-14 

Ketoconazole in Mazola Corn Oil 
 

 

Parameter Chemical 
Compound Name Ketoconazole 
CAS # 65277-42-1 
Central File No. CF-1850 
Initial Receipt Date 6/21/02 
Expiration Date 9/30/2005 

Manufacturer 
Spectrum Laboratory 

Products, Inc. 
Lot Number QL0352 
Battelle Study # WA 2-14-02-02 
Method SW 846, 8316 Modified 

 

 

Executive Summary 

The chemical purity of ketoconazole determined by the manufacturer was 99.7%.  The 
purity result from Battelle-Sequim by HPLC was determined to be 100%.  During stability 
testing, all but two data points were greater than the target concentration of 10 mg/mL.  Thus, the 
average day 0 concentration of 11.3 mg/mL was tested for stability.  Based on the final regression 
model and the lower 95% confidence limit of the slope, the concentration of ketoconazole was 
expected to stay greater than or equal to 90% of the day 0 concentration for up to an estimated 8 
weeks.  Thus, stability testing of the ketoconazole stock solution in corn oil was considered stable 
at the average day 0 concentration of 11.3  mg/mL concentration for only 8 weeks of the required 
testing and holding period of 12 weeks. 

Mazola corn oil (expiration dates 6/03 and 1/04) was purchased from local grocery stores, 
to be used as a carrier for the stability testing.  The oil had no visual defects and was stored 
frozen.  The peroxide concentration was measured on 9/5/02 in triplicate as an indicator of 
decomposition. The average peroxide number in the Mazola corn oil with an expiration date of 
6/03 was 1.77 meq/kg (RSD = 6.41%).  The average peroxide number in the Mazola corn oil with 
an expiration date of 1/04 was 1.34 meq/kg (RSD = 8.31%).  This level of peroxide was 
consistent with the request that the oil have a peroxide number less than 3 meq/kg. 

In-life chemistry recoveries for all doses ranged from 58% to 109%. 
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1.0 INTRODUCTION 

The goal of the Battelle-Sequim, Marine Sciences Laboratory (MSL) Chemical 
Repository for the Endocrine Disruptor Screening Program (EDSP) is to provide the participating 
laboratory with requested chemicals of documented quality at required concentrations and in a 
matrix appropriate for different toxicological tests.  The EDSP Chemical Repository supplies the 
manufacturer’s information regarding purity and stability, the material safety data sheet (MSDS) 
chemical information, and independent analysis of purity and stability in a matrix specified by the 
Purity and Stability Testing Plan made in collaboration with the requesting Principal Investigator.  
Additional analysis associated with the in-life studies are also provided when requested.  This 
report is the product of such a request. 

Under Work Assignment (WA) 2-14 and Battelle-Sequim Study Number WA 2-14-02-
02, Dr. Julia George from Center for Life Sciences and Toxicology, Research Triangle Institute, 
requested purity and stability testing of ketoconazole (Figure 1).  Electronic files submitted to the 
EDSP Data Coordination Center in support of this work assignment are CRF_WA-2-
14_Ketoconazole-cornoil.doc, PSTP_WA-2-14_Ketoconazole_cornoil.doc, DSUM_WA-2-
14_Ketoconazole-crnoil.xls, and DAF_WA-2-14_Ketoconazole-crnoil.doc. 

2.0 GENERAL METHODS 

Methods of standard operation of the Chemical Repository are addressed in the 
procedure, EDSP.C-001-01, The EDSP Chemical Repository.  This procedure addresses chemical 
procurement including procurement of controlled substances, when applicable, which have 
unique permitting, ordering, handling, inventory, and storage requirements; chemical receipt and 
chain of custody, chemical log-in and labeling, inventory, chemical storage; stock solution 
preparation, documentation and archiving; test solution preparation, documentation and shipping; 
chemical disposal, and repository maintenance over time.  The quality assurance (QA) 
requirements for procurement of chemicals for use in the Chemical Repository are addressed in 
procedure, MSL-A-012, Procurement.  Each purchase requisition receives QA review to 
determine what is being ordered and which specific requirements apply. 

2.1 Chemical Procurement 

As requested by Dr. Julia George, ketoconazole, (CAS No. 65277-42-1) was purchased 
for purity and stability analysis and a pubertal study on rats (Figure 1).   Ketoconazole was 
purchased from Spectrum Laboratory Products, Inc. and lot number QL0352 was initially 
received on 6/21/02 with an expiration date of 9/30/2005 (Table 1).  The chemical was left in the 
original container, logged in to the Chemical Management System (CMS) and given a CMS 
barcode and unique log in number (CF-1850) as per the QA Project Plan (QAPP) for the EDSP 
Chemical Repository. The chemical was stored in a cool, dry location at room temperature, away 
from direct sunlight. 

Corn oil (expiration dates 6/03 and 1/04) was purchased from local grocery stores, to be used as a 
carrier for the stability testing.  The oil had no visual defects and was stored frozen.  The peroxide 
concentration was measured on 9/5/02 in triplicate as an indicator of decomposition following the 
procedures in the Battelle, Columbus SOP #CCB_IV-001-04.  It was requested that the oil have a 
peroxide number less than 3 meq/kg.  Any bottles that did not meet this requirement were 
discarded.



EDSP Work Assignment 2-14:  Ketoconazole  2 

 
EDSP Chemical Request Form 

 
For EPA WA: 2-14-02-02 

 
Study Director 

Name: Dr. Julia George 
Affiliation: Center for Life Sciences and Toxicology 

Research Triangle Institute 
Location: PO Box 12194 

Research Triangle Park, NC 27709 
Telephone number: 919-541-5862 

 
Bioassay Information 

Proposed Bioassay: Pubertal 

Test Chemical: Ketoconazole (MSL CF 1850) 

Carrier(s): corn oil (Mazola) 

Concentrations/Dilution Series: 10 mg/mL 

*Consider if analysis method detection limit which may be determined in 
Purity analysis is above or below desired test concentrations? 

In vitro or in vivo tests? In vivo 

Organism to be tested: rat 

Method of test solution administration: oral gavage 

Testing/holding duration: 12 weeks 

 
Chemical Information 

Chemical Name: 
 

Ketoconazole 

CAS: 
 

65277-42-1 

Any known purity information: may refer to attached 
documentation 

Manufacturer's Purity Information: 
99.7% pure 

Any known stability information: may refer to 
attached documentation 

Manufacturer's Stability Information: 
stable 

Desired purity (%) for test? 95% or greater 

  
Figure 1. EDSP Requisition Form for Ketoconazole 
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Table 1. Chemical Procurement Information 
 

Parameter Chemical 

Compound Name Ketoconazole 
CAS # 65277-42-1 
Central File No. CF-1850 
Initial Receipt Date 6/21/2002 
Expiration Date 9/30/2005 

Manufacturer 
Spectrum Laboratory 
Products, Inc. 

Lot Number QL0352 
Manufacturer’s Purity 99.7% 
Storage Conditions Cool, dry place/room temp. 
Battelle Study # WA 2-14-02-02 
Method SW 846, 8316 Modified 

 

2.2 Chemical Purity 

Chemical purity was verified by chromatographic analysis to determine areas under 
peaks other than the principal peak and then compared to the manufacturer’s certificate of 
analysis/purity (Appendix A).  No statistical analyses were performed for the verification of 
chemical purity.  General methods are documented in the procedure, EDSP.D-012-01, Chemical 
Repository Summary Displays and Statistical Analyses for the EDSP Data Coordination Center 
(DCC). 

Purity verification was conducted on a high performance liquid chromatography (HPLC) 
with ultraviolet (UV) absorbance at 245 nm.  For analysis, 0.1009 grams of the ketoconazole was 
weighed into a 100 mL volumetric flask and diluted to the 100 mL mark with acetonitrile (ACN), 
labeled PP-1198.  Next, 0.5 mL of this solution was transferred to another 100 mL volumetric 
flask and diluted to the 100 mL mark with a 70% Acetonitrile:30% 50mM phosphate buffer, 
labeled PP-1199A.  This standard was run and compared to a blank ACN:water (60% ACN:40% 
deionized water) solution.  These matrices were run on the HPLC and the purity determined by 
comparing the peak heights of the peaks in the chromatogram.  The area of the ketoconazole peak 
was compared to all the peaks in the chromatogram after the blank peak areas were subtracted.  
The HPLC was set up with an auto sampler and a column oven.  The column oven temperature 
was set at 30ºC, and the auto sampler was set to inject 200 µL of the matrix dilution.  One 
replicate was analyzed. 

2.3 Preparation of Stock Matrices for Stability Analysis 

A general study plan for stability testing based on the WA 2-14 request from Dr. Julia 
George was developed as the stability test protocol and is presented in Appendix B.  A stock 
solution was prepared to arrive at the chemical concentration requested for stability analysis 
(Table 2).  All samples were analyzed in triplicate so that a mean concentration and relative 
standard deviation (RSD) could be determined.  General methods are documented in 
EDSP.D-012-01. 

A ketoconazole stock matrix was prepared on 10/23/02 for testing as described in 
Table 2.  Briefly, for the 10 mg/mL ketoconazole, 2.0 g was weighed into a wide-mouth amber 
glass bottle and 184 g of corn oil was added.  The sample was stirred and stored in a refrigerator.  
Time 0 (T=0) samples were collected on 10/24/02 from the top and bottom of the container in  
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Table 2. Stock Matrix Composition for Stability Testing 
 

Study and 
Duration Test Chemical 

Target 
Concentration Sample ID Stock Matrix 

WA 2-14-02-02 
12 Weeks Ketoconazole 10 mg/mL 1850-1-2 

2.0 g in 184 g 
Mazola corn oil 

 

triplicate to assess mixing homogeneity.  A corn oil blank sample was also collected.  The bottle 
was labeled and stored at 4ºC ± 2ºC for the duration of the test. 

Density of the Mazola corn oil was measured as 0.92 g/mL for these samples.  Using an 
Excel spreadsheet, the weight of corn oil was converted to a volume (i.e., g corn oil / density).  
Lower and upper 95% confidence bounds on the density of corn oil from a sample of two lots 
were estimated as 0.89 and 0.93 g/mL respectively.    

2.4 Analytical Chemistry for Stability Testing 

Chemical stability was evaluated under storage conditions and matrix specifications as 
requested by the participating laboratory.  At initiation and at each time period throughout the 
duration of the test, the concentration was determined by chromatographic analysis.  Triplicate 
aliquots were tested for the 10 mg/mL concentration.  The frequency of determinations and the 
duration of testing were determined by the requesting principal investigator and the chemists 
based on a priori knowledge about chemical stability.  General methods are documented in 
EDSP.D-012-01. 

Ketoconazole stock solution was sampled for stability testing by removing the solution 
from the refrigerator, allowing it to warm to room temperature, and then stirring it overnight.  
Then, triplicate 1 mL samples were sampled and placed in a tared 60 mL amber bottle.  The 
sample weight was determined gravimetrically.  Then 50 mL ACN (JT Baker lot # 448346) was 
added and the container agitated.  Then, 0.01 mL was transferred to an auto sampler vial with 
0.99 mL 60% ACN in water.  This solution was analyzed on the HPLC using a UV/VIS detector 
at the 245 nm wavelength.  A 70:30% ACN:water buffer was used as an eluent at 1.5 mL/min.  
The eluent was made by adding 75 mL buffer (50 mM phosphate with pH adjusted to 7 with 
sodium hydroxide (NaOH), 75 mL DI water and 350 mL ACN.  Separation was attained using a 
Supelco PAH column (a C-18 column).  Calibration was done using standard PP-1191 with a 5-
point calibration curve for samples analyzed from 10/24/02 to 11/14/02.  Given the high 
recoveries observed with these samples, a new calibration standard (PP-1199) was created on 
11/18/02 and this standard and associated 5-point curve were used to calculate the concentrations 
for samples collected and analyzed from 11/19/02 to 1/16/03.  HPLC run data were stored on 
computer WV04738.  A multiplier of 5000 was used in the STAR software (50 mL ACN/ 0.01 
mL sample).  A corn oil blank was analyzed with the samples.  The major peak determined 
during the purity analysis of ketoconazole was used for this analysis.  Continuing calibration 
verification (CCV) samples were analyzed to demonstrate on-going calibration accuracy. 

2.5 Statistical Analysis of Stability 

Log linear degradation curves were fit to the data to describe the chemical concentration 
vs. time trends and their dependence on storage conditions and solvent matrix.  Lack of fit and 
residual plots were evaluated to determine the form of the regression.  Power calculations based 
on the observed variability were used to determine the sensitivity of the test to detect degraded 
concentrations.  General methods are documented in SOP EDSP.D-012-01. 
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2.6 Analytical Chemistry for In-Life Testing 

Analytical methods associated with in-life testing were similar to those described in 
Section 2.4.   

3.0 RESULTS 

3.1 Chemical Purity 

Battelle-Sequim ran a HPLC purity scan on the ketoconazole.  The chromatogram, after 
solvent blank correction, showed one large peak that had the appropriate retention time for 
ketoconazole and several very small peaks. The area of the ketoconazole peak was 100% of the 
total area of all peaks in the chromatogram. Chemical purity of ketoconazole determined by the 
manufacturer was 99.7% (Appendix A).   

3.2 Analytical Chemistry for Stability Testing 

Chemical stability testing was initiated on 10/24/2002.  Chemical concentration was 
determined 10 times over a period of 12 weeks.  The analytical and QC results are presented in 
Appendix C.  A single preparation blank was analyzed with every batch for quality control 
purposes.  There were no detectable concentrations of ketoconazole in the blanks.  CCV results 
ranged from 92.0% to 111%.  Internal standards were not analyzed.  The MDL was 252,250 
ng/mL. 

Both lots of Mazola corn oil had peroxide numbers less than 3 meq/kg as required for 
biological testing (Appendix C).  The average peroxide number in the Mazola corn oil with an 
expiration date of 6/03 was 1.77 meq/kg (RSD = 6.41%).  The average peroxide number in the 
Mazola corn oil with an expiration date of 1/04 was 1.34 meq/kg (RSD = 8.31%). 

3.3 Statistical Results of Stability Trial 

A plot of ketoconazole with a target concentration of 10,000,000 ng/mL against time 
shows a potential decay in concentration (Figure 2).  Homogeneity of the chemical concentration 
was tested at time 0.  Because one sample from both the top and bottom sections of the container 
was about the same concentration, no difference could be detected.  Over the 12 week testing 
period all but two data points were greater than the target concentration.  Thus, the average day 0 
concentration was used to test stability.  Only two data points were less than 90% of the average 
day 0 concentration, however a significant (p < 0.001) decrease in concentration was observed.  
Based on the final regression model and the lower 95% confidence limit of the slope, the 
concentration of ketoconazole was expected to stay greater than or equal to 90% of the target 
concentration for up to an estimated 8 weeks (Table 3).  Thus, this stock solution was considered 
stable for only 8 weeks of the required 12-week testing/holding period.  It should be noted that 
the observed decay in concentration could be an artifact of the change in the calibration standard.  
The complete statistical analysis is presented in Appendix D. 

3.4 Chemistry Results for the Analysis of In-Life Samples 

In-life chemistry recoveries for all doses ranged from 58% to 109%.  The complete 
analysis is presented in Appendix E. 
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Figure 2. Observed Concentration of Ketoconazole with a Target Concentration of 
10,000,000 ng/mL Against Time  
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Table 3. Summary of Statistical Results for Ketoconazole 
 

1850-1-2 
WA 2-14-02-02 
Statistical Analysis conducted by Valerie Cullinan 
Using Minitab Version 13.32, Minitab Inc., 1999. Ketoconazole 

Target Concentration (ng/mL) 10000000 
Number of determinations 1 
Number of weeks tested 12 
Number of replicates per week 3 
Number of outliers removed 0 
Number of observations removed 0 

Overall Mean Concentration 10816801 
95% Upper CL 10974792 
Error degrees of freedom 32 

1-sample t-test of Ho: µ >= Target NS a 
Estimated intercept of ln(concentration) against time 16.2393 
Estimated slope of ln(concentration) against time -0.0089 

Standard error of slope 0.0015 
Error degrees of freedom 31 

Significance test of lack-of-fit for final model S b 
Significance test of Ho: β = 0 vs. H1: β ? 0 S 
Lower 95% CL of β -0.012 
Upper 95% CL of β -0.006 
Maximum Percent Loss (using LCL) 9.1% 
Mean Percent Loss (using bhat) 6.9% 
LN(90% of Target) 16.0127 
Number of weeks until at 90% of Target (using LCL) 19 
Conclusion using Target Concentration: Stable for 12 wks 

  
Average Day 0 Concentration 11346232 
LN(90% of Day 0 Concentration) 16.1390 
Number of weeks until at 90% of Day 0 Concentration (using LCL) 8 

Conclusion using Day 0 Concentration: Stable for 8 wks 

a Not Significant at α = 0.05 
b Significant at α = 0.05  

 

4.0 CONCLUSIONS 

The chemical purity of ketoconazole determined by the manufacturer was 99.7%.  The 
purity result from Battelle-Sequim by HPLC was determined to be 100%.  Stability testing of 
ketoconazole in corn oil concluded that the chemical was stable at the 10 mg/mL concentration 
for only a period of 8 weeks out of the required 12 week biological testing period. 

The level of peroxide measured in corn oil used for the stability trial was consistent with 
the request that the oil have a peroxide number less than 3 meq/kg. 

In-life chemistry recoveries for all doses ranged from 58% to 109%.  



 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX A 
 

MANUFACTURER’S CERTIFICATE OF ANALYSIS/PURITY 
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APPENDIX B 
 

PURITY AND STABILITY TESTING PLAN 
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EDSP Purity Analysis and Stability Testing Plan for Ketoconazole 

 
Chemical Name: Ketoconazole (MSL CF 1850)  
 
CAS Number: 65277-42-1 
 
 
Lot Number: QL0352, stored at RT in MSL5, Rm 219 
 
Expiration date: 9/30/2005 
 
Manufacturer’s Purity Information:  99.7%   
 
Manufacturer’s Stability Information: stable 
 
MSL Purity Results: 
Purity (%)  To be determined at MSL by LC or UV-VIS scan 
 
MDL has not been determined.  
 
 
Bioassay Information:    
 
Study Director 
 Name: Dr. Julia George 
 Affiliation: RTI 
 Location: RTP, NC 
 Telephone number: 919-541-5862  
 
Proposed Bioassay: WA 2-14 
 
 Test Chemical: Ketoconazole 
 
 CAS: 65277-42-1 
 
 Carrier(s):  suspended in Mazola corn oil 
 
 Concentrations/Dilution Series: 10 mg/mL 
 
 In vitro or in vivo tests?  In vivo 
 
 Organism to be tested: Rat 
 
 Method of test solution administration: Oral gavage  
 
 Testing/holding duration: 12 weeks 
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EDSP Purity Analysis and Stability Testing Plan for Ketoconazole, continued 
 
Design of Stability Test: One concentration of Ketoconazole, 10 mg/mL in Mazola corn oil, will be 
tested. The chemical will be sieved through an 80 mesh screen and material that passes will be 
suspended in Mazola corn oil with a magnetic stirrer. Samples of the suspension will be taken 
with a gavage needle, while the suspension is being vigorously stirred, at mid-depth in a 250 mL 
amber glass bottle, except for the first sampling, which will be sampled at 25% and 75% depth in 
triplicate to demonstrate homogeneity. The suspension will be stored in glass at 4 deg. C in the 
dark for 12 weeks, sampled at least 8 times in triplicate and analyzed monthly by UV-VIS. 
 
Number of replicates: 3 
 
Duration:  12 weeks, sampling at least 8 time points with triplicate samples taken each time 
 
Other factors: 
 Temperature regime(s):  4 deg. C 
Test container type:  Glass 
Light or dark: Dark except when container is removed for sampling or handling 
Other: None 
 
Statistical testing: Regression analysis of the slope for concentration versus time 
 
Resulting records package: 
 Manufacturer’s certificate of analysis or purity  
 MSDS 
 Records: 

• date sample received;  
• date(s) sample analyzed;  
• sample matrix;  
• electronic file identification codes (when applicable to identify instrument 

data files); 
• data summary reports; 

§ Chemical repository confirmatory test results of chemical identity 
and purity; 
§ Chemical repository test results of lot-to-lot variation in chemical 

purity; 
§ Chemical repository periodic assessment results of changes in 

purity of stock solutions and dilutions and generation of 
degradation products 

• QC data reports; 
• data qualifying flags; and  
• Dilution factor(s). 

 
 
 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX C 
 

ANALYTICAL RESULTS OF STABILITY TESTING
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Table C1. Ketoconazole concentration in Mazola Corn Oil (ng/mL) 

Target Conc. Sample ID Date Ketoconazole Average RSD Recovery1 
Blank 1850-1-2 Blank 1 10/24/2002 252250 U    
10000000 ng/ml 1850-1-2-1 Top R-1 10/24/2002 11177361    
10000000 ng/ml 1850-1-2-1 Top R-2 10/24/2002 11335902 11138266 1.97% 111% 
10000000 ng/ml 1850-1-2-1 Top R-3 10/24/2002 10901535    
10000000 ng/ml 1850-1-2-1 Bott R-1 10/24/2002 11641456    
10000000 ng/ml 1850-1-2-1 Bott R-2 10/24/2002 11769411 11554197 2.33% 116% 
10000000 ng/ml 1850-1-2-1 Bott R-3 10/24/2002 11251724    
Blank 1850-1-2 Blank 2 10/31/2002 252250 U    
10000000 ng/ml 1850-1-2-2 R-1 10/31/2002 11261977    
10000000 ng/ml 1850-1-2-2 R-2 10/31/2002 11809165 11495240 2.46% 115% 
10000000 ng/ml 1850-1-2-2 R-3 10/31/2002 11414578    
Blank 1850-1-2 Blank 3 11/6/2002 252250 U    
10000000 ng/ml 1850-1-2-3 R-1 11/6/2002 11518386    
10000000 ng/ml 1850-1-2-3 R-2 11/6/2002 10995772 11202106 2.48% 112% 
10000000 ng/ml 1850-1-2-3 R-3 11/6/2002 11092161    
Blank 1850-1-2 Blank 4 11/14/2002 252250 U    
10000000 ng/ml 1850-1-2-4 R-1 11/14/2002 11069468    
10000000 ng/ml 1850-1-2-4 R-2 11/14/2002 10948138 11168052 2.53% 112% 
10000000 ng/ml 1850-1-2-4 R-3 11/14/2002 11486549    
Blank 1850-1-2 Blank 5 11/19/2002 252250 U    
10000000 ng/ml 1850-1-2-5 R-1 11/19/2002 10405755    
10000000 ng/ml 1850-1-2-5 R-2 11/19/2002 10625529 10501667 1.07% 105% 
10000000 ng/ml 1850-1-2-5 R-3 11/19/2002 10473718    
Blank 1850-1-2 Blank 6 12/6/2002 252250 U    
10000000 ng/ml 1850-1-2-6 R-1 12/6/2002 10334737    
10000000 ng/ml 1850-1-2-6 R-2 12/6/2002 10469911 10545771 2.44% 105% 
10000000 ng/ml 1850-1-2-6 R-3 12/6/2002 10832666    
Blank 1850-1-2 Blank 7 12/11/2002 252250 U    
10000000 ng/ml 1850-1-2-7 R-1 12/11/2002 9963159    
10000000 ng/ml 1850-1-2-7 R-2 12/11/2002 10391345 10219222 2.21% 102% 
10000000 ng/ml 1850-1-2-7 R-3 12/11/2002 10303163    
Blank 1850-1-2 Blank 8 12/18/2002 252250 U    
10000000 ng/ml 1850-1-2-8 R-1 12/18/2002 10252964    
10000000 ng/ml 1850-1-2-8 R-2 12/18/2002 10266852 10292766 0.56% 103% 
10000000 ng/ml 1850-1-2-8 R-3 12/18/2002 10358482    
Blank 1850-1-2 Blank 9 1/8/2003 252250 U    
10000000 ng/ml 1850-1-2-9 R-1 1/8/2003 10521219    
10000000 ng/ml 1850-1-2-9 R-2 1/8/2003 10340508 10189831 4.19% 102% 
10000000 ng/ml 1850-1-2-9 R-3 1/8/2003 9707765    
Blank 1850-1-2 Blank 10 1/16/2003 252250 U    
10000000 ng/ml 1850-1-2-10 R-1 1/16/2003 10520070    
10000000 ng/ml 1850-1-2-10 R-2 1/16/2003 10839213 10677690 1.49% 107% 
10000000 ng/ml 1850-1-2-10 R-3 1/16/2003 10673788    

1 Recovery is relative to the target concentration 
U = Not detected at a value greater than the MDL 
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Table C.2. CCV Data for Ketoconazole Concentration in Mazola Corn Oil 
 

Date Sample Name 
Ketoconazole 

(ng/mL) Recovery PD 

10/24/02 PP-1191C500ng/mlCCV 513 103% 2.67% 
10/24/02 PP-1191C500ng/mlCCV 500 100% 0.08% 
10/31/02 PP-1191C500ng/mlCCV 557 111% 11.4% 
10/31/02 PP-1191C500ng/mlCCV 487 97.4% 2.62% 
11/6/02 PP-1191C500ng/mlCCV 501 100% 0.20% 
11/6/02 PP-1191C500ng/mlCCV 496 99.2% 0.78% 
11/14/02 PP-1191C500ng/mlCCV 516 103% 3.28% 
11/14/02 PP-1191C500ng/mlCCV 460 92.0% 8.02% 
11/19/02 PP-1199C500ng/mlCCV 493 98.6% 1.39% 
11/19/02 PP-1199C500ng/mlCCV 461 92.2% 7.83% 
11/19/02 PP-1199C500ng/mlCCV 496 99.1% 0.87% 
12/06/02 PP-1199C500ng/mlCCV 470 94.1% 5.94% 
12/06/02 PP-1199C500ng/mlCCV 487 97.3% 2.65% 
12/11/02 PP-1199C500ng/mlCCV 547 109% 9.33% 
12/11/02 PP-1199C500ng/mlCCV 462 92.3% 7.68% 
12/18/02 PP-1199C500ng/mlCCV 534 107% 6.78% 
12/18/02 PP-1199C500ng/mlCCV 486 97.2% 2.84% 
1/8/03 PP-1199C500ng/mlCCV 514 103% 2.70% 
1/8/03 PP-1199C500ng/mlCCV 470 94.1% 5.94% 

1/16/03 PP-1199C500ng/mlCCV 472 94.5% 5.53% 
1/16/03 PP-1199C500ng/mlCCV 530 106% 6.02% 
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Table C.3. Internal Standards Data for Ketoconazole in Mazola Corn Oil 
 

Sample Name Date 
5A Androstane 

Recovery 

   
   

Not Applicable 
   
   

 
 
 
 

Table C.4. Peroxide concentration in Mazola Corn Oil (meq/kg) 
 

Sample 

 
 

Analysis 
Date 

Volume of 
Sodium 

Thiosulfate 
(mL) Normality 

Weight 
of Oil 

(g) 
Peroxide 
Number 

Average 
Peroxide 
Number RSD 

Blank 09/05/02 0.5 0.005 5.00 0.50   
Mazola Corn Oil 
Expiration 6-03 R-1 

 
09/05/02 1.9 0.005 5.01 1.90   

Mazola Corn Oil 
Expiration 6-03 R-2 

 
09/05/02 1.8 0.005 5.36 1.68 1.77 6.41 

Mazola Corn Oil 
Expiration 6-03 R-3 

 
09/05/02 1.8 0.005 5.16 1.74   

Mazola Corn Oil 
Expiration 1-04 R-1 

 
09/05/02 1.2 0.005 4.92 1.22   

Mazola Corn Oil 
Expiration 1-04 R-2 

 
09/05/02 1.5 0.005 5.2 1.44 1.34 8.31 

Mazola Corn Oil 
Expiration 1-04 R-3 

 
09/05/02 1.4 0.005 5.13 1.36   

 

 
 



 

 
 
 
 
 
 
 
 
 
 
 

APPENDIX D 
 

STATISTICAL REPORT 
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WA-2-14-02-02 
Statistical Analysis conducted by Valerie Cullinan 
Using Minitab Version 13.32, Minitab Inc., 1999. 
 
—————   5/31/2003 8:08:10 AM   ———————————————————— 
 
Results for: Week 0 
 
Two-Sample T-Test and CI: Ketoconazole, section 
 
Two-sample T for Ketoconazole 
section     N      Mean     StDev   SE Mean 
1           3  11554197    269649    155682 
2           3  11138266    219807    126905 
 
Difference = mu (1) - mu (2) 
Estimate for difference:  415931 
95% CI for difference: (-223273, 1055135) 
T-Test of difference = 0 (vs not =): T-Value = 2.07  P-Value = 0.130  DF = 3 
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Kruskal-Wallis Test: Ketoconazole versus section 
 
Kruskal-Wallis Test on Ketoconazole 
 
section     N    Median    Ave Rank         Z 
1           3  11641456         4.7      1.53 
2           3  11177361         2.3     -1.53 
Overall     6                   3.5 
 
H = 2.33  DF = 1  P = 0.127 
 
* NOTE * One or more small samples 
 
Conclusion: For the week 0 data, the test between sections has very poor power, 
note the width of the 95% CI of the difference (-223273, 1055135).   Because one 
sample from both the top and bottom sections was about the same concentration, 
no difference could be detected. 

Very poor 
power! 

NS 

1 = bottom 
2 = top 
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Results for: Stability Data 
 

• Performs a one-sample t-test for mu less than TARGET & 
What is the target value for X    3 
DATA> 10000000 
 
One-Sample T: Ketoconazole 
 
Test of mu = 10000000 vs mu < 10000000 
 
Variable          N      Mean     StDev   SE Mean 
Ketoconazole     33  10816801    535803     93271 
 
Variable      95.0% Upper Bound        T      P 
Ketoconazole           10974792     8.76  1.000 NS 
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• Outliers are < Median-3*IQD OR > Median+3*IQD 
 
Boundary for outliers are values <     8186855  and >     13478477 
 
No outliers 
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• Transforms data to natural log 
 
     Week     Rep Ln(Concentration) 
 
        0       1     16.2294 
        0       2     16.2435 
        0       3     16.2044 
        0       1     16.2701 
        0       2     16.2810 
        0       3     16.2360 
        1       1     16.2369 
        1       2     16.2844 
        1       3     16.2504 
        2       1     16.2595 
        2       2     16.2130 
        2       3     16.2217 
        3       1     16.2197 
        3       2     16.2087 
        3       3     16.2567 
        4       1     16.1579 
        4       2     16.1788 
        4       3     16.1644 
        6       1     16.1510 
        6       2     16.1640 
        6       3     16.1981 
        7       1     16.1144 
        7       2     16.1565 
        7       3     16.1480 
        8       1     16.1431 
        8       2     16.1444 
        8       3     16.1533 
       11       1     16.1689 
       11       2     16.1516 
       11       3     16.0884 
       12       1     16.1688 
       12       2     16.1987 
       12       3     16.1833 
 

• Conducts Simple Linear Regression 
 
Regression Analysis: Ketoconazole versus Week 
 
The regression equation is 
Ketoconazole = 16.2 - 0.00893 Week 
 
Predictor        Coef     SE Coef          T        P 
Constant      16.2393      0.0093    1748.65    0.000 
Week        -0.008933    0.001462      -6.11    0.000  ** 
 
S = 0.03386     R-Sq = 54.6%     R-Sq(adj) = 53.2% 
 
Analysis of Variance 
Source            DF          SS          MS         F        P 
Regression         1    0.042826    0.042826     37.34    0.000 
Residual Error    31    0.035551    0.001147 
  Lack of Fit      8    0.021483    0.002685      4.39    0.002 ** 
  Pure Error      23    0.014068    0.000612 
Total             32    0.078377 
 
Unusual Observations 
Obs       Week   Ketoconazole         Fit      SE Fit    Residual    St Resid 
 32       12.0    16.1987     16.1321      0.0119      0.0666        2.10R  
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R denotes an observation with a large standardized residual 
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Do you want to remove any data points? (yes OR no) 
n 
 
Should a quadratic be fit? (yes OR no) 
n 
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• Power analysis for t-test of slope less than zero 
 
Power and Sample Size 
 
1-Sample t Test 
 
Testing mean = null (versus < null) 
Calculating power for mean = null + difference 
Alpha = 0.05  Sigma = 0.0338645 
 
Sample 
  Size   Power  Difference 
    31  0.9900     -0.0247 
 
 

• That means we would detect a mean of 16.093 as significantly less than 
ln(10000000) = 16.118 or a change of 9756025 from 10000000 = 2.4% loss. 

 
• Fit 95% confidence bands about the fitted simple linear model 
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S = 0.0338645      R-Sq = 54.6 %      R-Sq(adj) = 53.2 %

Ketoconizole = 16.2393 - 0.0089326 Week

95% CI

Regression

Regression Plot

 
• Evaluate stability using the average Day 0 concentration as the target 

 
One-Sample T: Ketoconazole 
 
Test of mu = 11346232 vs mu < 11346232 
 
Variable          N      Mean     StDev   SE Mean 
Ketoconazole     33  10816801    535803     93271 
 
Variable      95.0% Upper Bound        T      P 
Ketoconazole           10974792    -5.68  0.000 ** 
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• Conclusion – all but two data points were greater than the target 
concentration of 10,000,000 µg/L, thus stability was evaluated using the 
average Day 0 concentration.  The slope through time was significant and the 
concentration was expected to stay above 90% of the Day 0 concentration for 
only 8 weeks.  Thus, the chemical is stable for only 8 weeks. 



 

 
 
 
 
 
 
 
 
 
 
 

APPENDIX E 
 

CHEMISTRY RESULTS  

FOR THE ANALYSIS OF IN-LIFE SAMPLES 

 

 

 

 



EDSP Work Assignment 2-14:  Ketoconazole  E.1 

Chemistry Results for Analysis of In-Life Samples 
 

PROJECT: EDSP WA 2-14 
 

PARAMETER: Ketoconazole in-life test suspension samples in corn oil  
 

LABORATORY: Battelle Marine Sciences Laboratory 
1529 West Sequim Bay Rd. 
Sequim, WA  98382 
 

MATRIX: Ketoconazole suspended in corn oil 
 

TEST SOLUTION, 
SAMPLE CUSTODY, 
AND PROCESSING: 

Test suspensions of ketoconazole  (CAS 65277-42-1) supporting EDSP WA 2-14 
were made on 11/20/02 (females) and 01/22/03 (males) at two test 
concentrations (10 mg/mL and 20 mg/mL) for female and male rat exposures. 
The 10 mg/mL concentration was prepared by weighing 2.0 g of ketoconazole 
(CF 1850, Spectrum Lot # QL0352, expiration date 09/05) into a 250 mL, wide-
mouth, amber glass bottle and adding 184 g Mazola corn oil.  The 20 mg/mL 
concentration was prepared by weighing 4.0 g ketoconazole and adding 182 g 
Mazola corn oil (corn oil was from containers with the following expiration 
dates:  6/12/03, 1/1/04, and 4/24/04).  
 
The test suspension was sampled four times during the female test (11/27/02, 
12/03/02, 12/10/02, and 12/17/02) and five times during the male test 
(01/26/03, 02/02/03, 02/09/03, 02/16/03, and 02/23/03). Data are reported in 
Table 3 for males and Table 4 for females.  Table 5 provides results of analysis 
of remaining formulation samples after dosing to assess changes in test solution 
concentration from the beginning and end of the test. 
 
Processing 
 
Test Solution Samples for Concentration Verification Prior to Shipping: 
 
The samples were stirred and stored in a refrigerator.  Samples for female rat 
exposures were collected to verify test concentrations on 11/20/02 and 
analyzed on 11/21/02.  Replicate 1 samples were shipped on 11/21/02 and 
Replicate 2 on 11/25/02.  Samples for male rat exposures were collected to 
verify test concentrations on 01/23/03 and analyzed on 01/24/03.  Replicate 1 
samples were shipped on 01/23/03 and Replicates 2 and 3 on 01/27/03. 
 
Test-suspension samples analyzed to verify test concentrations were stirred and 
1 mL sampled from the middle of the container and transferred to a 60 mL, 
tared, amber glass bottle.  Sample weight was determined gravimetrically. 
50 mL acetonitrile (ACN, JT Baker lot # 448346) was added and the container 
agitated.  Then, 0.01 mL (10 mg/mL concentration) or 0.995 mL (20 mg/mL 
concentration) was transferred to an auto sampler vial with either 0.99 mL or 
0.005 mL, respectively, of 60% ACN in water.  This solution was analyzed on 
the high-performance liquid chromatograph (HPLC) using an ultraviolet/visible 
(UV/VIS) detector at the 245 nm wavelength.  A 70:30% ACN:water (v:v) 
buffer was used as an eluent at 1.5 mL/min.  The eluent was made by adding 
75 mL buffer (50 mM phosphate with pH adjusted to 7 with sodium hydroxide 
[NaOH]), 75 mL deionized water and 350 mL ACN.  Separation was attained 
using a Supelco petroleum aromatic hydrocarbon (PAH) column (a C-18 
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column).  Calibration with a five-point curve was conducted using dilutions 
prepared from calibration standard PP-1199, A-E. 
 
In-life and Returned Container Samples: 
 
Samples were returned from RTI at two different times, on 12/18/02 for female 
rat assays (received at Battelle, Sequim, WA, on 12/20/02) and on 03/04/03 for 
male rat assays (received at Battelle, Sequim, WA, on 03/05/03).  Containers 
with remaining test solution from Replicate 2 samples were returned in 250 mL, 
amber glass bottles.  In-life females exposure samples returned in 20 mL, 
scintillation vials contained about 5 mL of solution that was a slurry with much 
of the ketoconazole settled to the bottom of the vial, so the whole sample was 
extracted. 
 
In-life samples were removed from the refrigerator and allowed to warm to 
ambient room temperature.  Samples of remaining dosing solution were stirred 
overnight.  On 01/16/03, a 0.5 or 1.0 mL subsample from the remaining 
containers was collected from the middle of the solution and placed in a tared, 
60 mL, amber glass bottle.  At this time, the sample weight was determined 
gravimetrically.  
 
For the 20 mL scintillation vials, the vial was weighed, and the contents poured 
into a 60 mL, amber-glass bottle.  Part of the 50 mL ACN was used to rinse the 
vial 3 times, and the amber bottles were agitated to mix. The vials were 
cleaned and dried using methylene chloride (MeCl) (JT Baker, lot# 36E04), air 
dried, and re-weighed.   The sample volume is the difference between the initial 
sample plus the vial weight, minus the empty vial weight. 
 
For the remaining samples, 50 mL ACN (JT Baker lot # 448346) was added and 
the container agitated.  Then, 0.01 mL was transferred to an auto sampler vial 
with 0.99 mL 70:30% ACN:water (v:v) buffer. This solution was analyzed on 
the HPLC using a UV/VIS detector at the 245 nm wavelength.  A 70:30% 
ACN:water (v: v) buffer was used as an eluent at 1.5 mL/min.  The eluent was 
made by adding 75 mL buffer (50 mM phosphate with pH adjusted to 7 with 
NaOH), 75 mL DI water and 350 mL ACN or the equivalent in proportion.  
Separation was attained using a Supelco PAH column (a C-18 column).  
Calibration with a five-point curve was conducted using dilutions prepared from 
calibration standard PP-1199, A-E.  Calibrations from data collected on 
10/24/02, 11/19/02 and 12/06/02 were used, although calibration sets were 
analyzed with each batch of samples.  Blanks were run with each sample batch 
and an initial calibration verification (ICV) sample and a continuing calibration 
verification (CCV) sample analyzed with each sample set analyzed.  HPLC-run 
data are stored on computer WV04738.  A multiplier of 5000 is used in the 
STAR software (50 mL ACN/ 0.01 mL sample).  A corn oil blank is analyzed with 
the samples. 
 

SAMPLE ANALYSIS The samples were analyzed by a modified SW 846 method, 8316, using an 
HPLC with a UV/VIS detector at the 245 nm wavelength. 
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Data Quality Objectives  Control Limits   
Procedural Blank   <5 X MDL 
Continuing Standard Recovery  75% - 125%  

 
 
 
QA/QC SUMMARY 
 
METHODS: Modified SW 846 method, 8316, using an HPLC with a UV/VIS detector 

at the 245 nm wavelength. 
 

CALIBRATION: Calibration with a five-point curve was conducted using dilutions 
prepared from the calibration standard PP-1199, A-E, and a blank and a 
CCV sample were analyzed at the beginning and end of every run. 
Calibrations from 11/19/02 were used with the 11/21/02 run, and the 
calibration from 12/06/02 was used with the 01/16/03, 01/24/03, and 
05/28/03 runs. 
 

CONTINUING 
STANDARD 
RECOVERY: 

Percent recovery results for the nine initial and CCV samples analyzed 
with the in-life sample data set ranged from 90% to 108%, with a 
mean recovery of 99%.  There were no occurrences of recoveries 
exceeding the 75% to 125% acceptability range. 
 

BLANK Ketoconazole was not detected above the detection limit in the five 
blanks analyzed with the test solution and in-life samples. 
 

DETECTION LIMIT: The ketoconazole detection limit was 252 mg/L, as determined by an 
MDL study using the low calibration standard (50.45 mg/L) reported 
with the data.  No data below this value were reported.   
  

BLANK SPIKE 
SAMPLES: 
 

Blank spike samples were not analyzed.  
 

REPLICATE 
ANALYSIS: 

The percent relative standard deviation (% RSD) for the two test 
solutions prepared for the ketoconazole female test range from 2.18 to 
3.09.   
 
The % RSD for the two ketoconazole male test solutions ranged from 
0.518 to 2.29. 
 
Replicate samples were not submitted for the in-life sample sets. 
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Table 1. Verification of Ketoconazole Female Test Solution Concentrations Prepared on 
11/20/2002 and Analyzed on 11/21/02 

 

Nominal 
Conc. Sample ID Number 

Measured 
Conc. 

(mg/mL) 

Replicate 
Mean 

(mg/mL) 

 
%RSD 

 WA 2-14 Y,Z Blank  0.252  U   
10 mg/mL WA 2-14-Y-F Rep1 R1 9.84   
10 mg/mL WA 2-14-Y-F Rep1 R2 9.80 10.0 3.09 
10 mg/mL WA 2-14-Y-F Rep1 R3 10.4   

     
20 mg/mL WA 2-14-Z-F Rep1 R1 17.9   
20 mg/mL WA 2-14-Z-F Rep1 R2 18.5 18.4 2.18 
20 mg/mL WA 2-14-Z-F Rep1 R3 18.7   

 
 
 
Table 2. Verification of Ketoconazole Male Test Solution Concentrations Prepared on 

1/22/03 and Analyzed on 1/24/03 
 

Nominal 
Conc. Sample ID Number 

Measured 
Conc. 

(mg/mL) 

Replicate 
Mean 

(mg/mL) 
 

 
%RSD 

 Sent to RTI Blank1 0.252 U   
10 mg/mL 2-14 F-M rep1 10.3   
10 mg/mL 2-14 F-M rep2 10.7 10.6 2.29 
10 mg/mL 2-14 F-M rep3 10.7   

     
20 mg/mL 2-14 G-M rep1 21.6   
20 mg/mL 2-14 G-M rep2 21.7 21.6 0.518 
20 mg/mL 2-14 G-M rep3 21.5   

 
 
 

Table 3.  In-life Sample Ketoconazole Concentrations - Males 
 

Date 
Sample 

Collected 

Date 
Sample 

Received 

Date 
Sample 

Analyzed 

Nominal 
Conc. 

Sample ID 
Number 

Measured 
Conc. 

(mg/mL) 

% of 
Nominal 

01/26/03 03/05/03 05/23/03 10 mg/mL 1-26 F-M 8.46 85% 
02/02/03 03/05/03 05/23/03 10.mg/mL 2-2 F-M 8.59 86% 
02/09/03 03/05/03 05/23/03 10 mg/mL 2-9 F-M 9.98 100% 
02/16/03 03/05/03 05/23/03 10 mg/mL 2-16 F-M 10.1 101% 
02/23/03 03/05/03 05/23/03 10 mg/mL 2-23 F-M 10.2 102% 

       
01/26/03 03/05/03 05/23/03 20 mg/mL 1-26 G-M 18.8 94% 
02/02/03 03/05/03 05/23/03 20 mg/mL 2-2 G-M 19.8 99% 
02/09/03 03/05/03 05/23/03 20 mg/mL 2-9 G-M 19.8 99% 
02/16/03 03/05/03 05/23/03 20 mg/mL 2-16 G-M 19.1 96% 
02/23/03 03/05/03 05/23/03 20 mg/mL 2-23 G-M 18.2 91% 
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Table 4.  In-life Sample Ketoconazole Concentrations – Females 

 

Date Sample 
Collected 

Date 
Sample 

Received 

Date 
Sample 

Analyzed 

Nominal 
Conc. Sample ID Number 

Measured 
Conc. 

(mg/mL) 

% of 
Nominal 

11/27/02 12/20/02 01/16/03 10 mg/mL 2-14-Y-F 11-27-02 8.09 81% 
12/03/02 12/20/02 01/16/03 10.mg/mL 2-14-Y-F 12-03-02 10.8 108% 
12/10/02 12/20/02 01/16/03 10 mg/mL 2-14-Y-F 12-10-02 10.9 109% 
12/17/02 12/20/02 01/16/03 10 mg/mL 2-14-Y-F 12-17-02 8.37 84% 

       
11/27/02 12/20/02 01/16/03 20 mg/mL 2-14-Z-F 11-27-02 19.2 96% 
12/03/02 12/20/02 01/16/03 20 mg/mL 2-14-Z-F 12-03-02 19.4 97% 
12/10/02 12/20/02 01/16/03 20 mg/mL 2-14-Z-F 12-10-02 20.5 103% 
12/17/02 12/20/02 01/16/03 20 mg/mL 2-14-Z-F 12-17-02 11.6 58% 

 
 

Table 5. Ketoconazole Post-Test Concentrations in Formulation Samples Returned to 
Battelle from RTI 

 
Date 

Sample  
Prepared 

Date 
Sample 

Received 

Date 
Sample 

Analyzed 

Nominal 
Conc. Sample ID Number 

Measured 
Conc. 

(mg/mL) 

% of 
Nominal 

11/20/02 12/20/02 01/16/03 10 mg/mL 2-14-y-f R-2, remainder 11.2 112% 
01/22/03 03/05/03 05/28/03 10 mg/mL Remain2-14 F-M rep3 10.1 101% 

       
11/20/02 12/20/02 01/16/03 20 mg/mL 2-14-z-f R-2, remainder 21.9 110% 
01/22/03 03/05/03 05/28/03 20 mg/mL Remain2-14 G-M rep3 20.0 100% 
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Chemistry Report for WA 2-14 

Linuron in Mazola Corn Oil 
 

 

Parameter Chemical 
Compound Name Linuron 
CAS # 330-55-2 
Central File No. CF-1824 
Initial Receipt Date 9/3/2002 
Expiration Date 11/05 
Manufacturer ChemService, Inc. 
Lot Number 273-81B 
Battelle Study # WA 2-14-02-02 

Method SW 846, 8316 Modified 

 

Executive Summary 

 

The chemical purity of linuron determined by the manufacturer was 99%. The purity 
analysis by Battelle Sequim using HPLC showed it to be 99.5% pure.  Based on the final 
regression model and the lower 95% confidence limit of the slope, the concentration of linuron 
was expected to stay greater than or equal to 90% of the target concentration for up to an 
estimated 15 weeks.  Thus, stability testing of the linuron stock solution in corn oil was 
considered stable at the 10 mg/mL concentration for the required testing and holding period of 12 
weeks. 

Mazola corn oil with expiration dates of 6/03 and 1/04 was purchased from local grocery 
stores and used as a carrier for the stability testing.  The oil had no visual defects and was stored 
frozen.  The peroxide concentrations were measured on 9/05/2002 in triplicate as an indicator of 
decomposition. The average peroxide number in the Mazola corn was 1.77 meq/kg and 1.34 
meq/kg for samples expiring on 6/03 and 1/04, respectively.  This level of peroxide was 
consistent with the request that the oil have a peroxide number less than 3 meq/kg. 

In-life chemistry recoveries for all doses based on the target concentration ranged from 
95% to 123%. 
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1.0 INTRODUCTION 

The goal of the Battelle-Sequim, Marine Sciences Laboratory (MSL) Chemical 
Repository for the Endocrine Disruptor Screening Program (EDSP) is to provide the participating 
laboratory with requested chemicals of documented quality at required concentrations and in a 
matrix appropriate for different toxicological tests.  The EDSP Chemical Repository supplies the 
manufacturer’s information regarding purity and stability, the material safety data sheet (MSDS) 
chemical information, and independent analysis of purity and stability in a matrix specified by the 
Purity and Stability Testing Plan made in collaboration with the requesting Principal Investigator.  
Additional analysis associated with the in-life studies are also provided when requested.  This 
report is the product of such a request. 

Under Work Assignment (WA) 2-14 and Battelle-Sequim Study Number WA 2-14-02-
02, Dr. Julia George from Center for Life Sciences and Toxicology, Research Triangle Institute, 
requested purity and stability testing of linuron (Figure 1).  Electronic files submitted to the EDSP 
Data Coordination Center in support of this work assignment are CRF_WA-2-14_Linuron-
cornoil.doc, PSTP_WA-2-14_Linuron-cornoil.doc, DSUM_WA2-14_Linuron-crnoil.xls, and 
DAF_WA-2-14_Linuron-cornoil.doc. 

2.0 GENERAL METHODS 

Methods of standard operation of the Chemical Repository are addressed in the 
procedure, EDSP.C-001-01, The EDSP Chemical Repository.  This procedure addresses chemical 
procurement including procurement of controlled substances, when applicable, which have 
unique permitting, ordering, handling, inventory, and storage requirements; chemical receipt and 
chain of custody, chemical log-in and labeling, inventory, chemical storage; stock solution 
preparation, documentation and archiving; test solution preparation, documentation and shipping; 
chemical disposal, and repository maintenance over time.  The quality assurance (QA) 
requirements for procurement of chemicals for use in the Chemical Repository are addressed in 
procedure, MSL-A-012, Procurement.  Each purchase requisition receives QA review to 
determine what is being ordered and which specific requirements apply. 

2.1 Chemical Procurement 

As requested by Dr. Julia George, linuron, (CAS No. 330-55-2) was purchased for purity 
and stability analysis and a pubertal study on rats (Figure 1).   Linuron was purchased from 
ChemService, Inc., and lot number 273-81B was initially received on 9/3/2002 with an expiration 
date of 11/05 (Table 1).  The chemical was left in the original container, logged in to the 
Chemical Management System (CMS) and given a CMS barcode and unique log in number (CF-
1824) as per the QA Project Plan (QAPP) for the EDSP Chemical Repository. The chemical was 
stored in a cool, dry location at room temperature, away from direct sunlight. 

Mazola corn oil with expiration dates of 6/03 and 1/04 was purchased from local grocery 
stores and used as a carrier for the stability testing.  The oil had no visual defects and was stored 
frozen.  The peroxide concentrations were measured on 9/05/2002 in triplicate as an indicator of 
decomposition following the procedures in the Battelle, Columbus SOP #CCB_IV-001-04.  It 
was requested that the oil have a peroxide number less than 3 meq/kg.  Any bottles that did not 
meet this requirement were discarded. 
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EDSP Chemical Request Form 

 
For EPA WA: 2-14-02-02 

 
Study Director 

Name: Dr. Julia George 
Affiliation: Center for Life Sciences and Toxicology 

Research Triangle Institute 
Location: PO Box 12194 

Research Triangle Park, NC 27709 
Telephone number: 919-541-5862 

 
Bioassay Information 

Proposed Bioassay: Pubertal 

Test Chemical: Linuron (MSL CF 1824) 

Carrier(s): corn oil (Mazola) 

Concentrations/Dilution Series: 10 mg/mL 

*Consider if analysis method detection limit which may be determined in 
Purity analysis is above or below desired test concentrations? 

In vitro or in vivo tests? In vivo 

Organism to be tested: rat 

Method of test solution administration: oral gavage 

Testing/holding duration: 12 weeks 

 
Chemical Information 

Chemical Name: 
 

Linuron 

CAS: 
 

330-55-2 

Any known purity information: may refer to attached 
documentation 

Manufacturer's Purity Information: 
99% pure 

Any known stability information: may refer to 
attached documentation 

None available 
      

Desired purity (%) for test? 95% or greater 

  
Figure 1. EDSP Requisition Form for Linuron 
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Table 1. Chemical Procurement Information 
 

Parameter Chemical 

Compound Name Linuron 
CAS # 330-55-2 
Central File No. CF-1824 
Initial Receipt Date 9/3/2002 
Expiration Date 11/05 
Manufacturer ChemService, Inc. 
Lot Number 273-81B 
Manufacturer’s Purity 99% 
Storage Conditions Cool, dry place/room temp. 
Battelle Study # WA 2-14-02-02 
Method SW 846, 8316 Modified 

 

2.2 Chemical Purity 

Chemical purity was verified by chromatographic analysis to determine areas under 
peaks other than the principal peak and then compared to the manufacturer’s certificate of 
analysis/purity (Appendix A).  No statistical analyses were performed for the verification of 
chemical purity.  General methods are documented in the procedure, EDSP.D-012-01, Chemical 
Repository Summary Displays and Statistical Analyses for the EDSP Data Coordination Center 
(DCC). 

Purity verification was conducted on a high performance liquid chromatograph (HPLC) 
with ultraviolet (UV) absorbance at 250 nm by taking a solution of about 5000 ng/mL in 60% 
acetonitrile (ACN): 40% de-ionized water solution.  This matrix was then run on the HPLC and 
the purity determined by comparing the peak heights of the peaks in the chromatogram.  The 
purity was determined by first identifying the peaks in the chromatogram of the linuron that were 
the same as the peaks in the analysis of the blank sample.  The areas associated with these 
common peaks were then eliminated by inhibiting integration and the remaining peaks were 
reported as a percentage of the total peak area.  The percentage associated with the largest peak 
represented the purity of linuron.  The HPLC was set up with an auto sampler and a column oven.  
The column oven temperature was set at 30ºC, and the auto sampler was set to inject 250 µL of 
the matrix.  One replicate was analyzed. 

2.3 Preparation of Stock Matrices for Stability Analysis 

A general study plan for stability testing based on the WA 2-14 request from Dr. Julia 
George was developed as the stability test protocol and is presented in Appendix B.  A stock 
solution was prepared to arrive at the chemical concentration requested for stability analysis 
(Table 2).  All samples were analyzed in triplicate so that a mean concentration and relative 
standard deviation (RSD) could be determined.  General methods are documented in 
EDSP.D-012-01. 

A linuron stock matrix was prepared on 10/24/02 for testing as described in Table 2.  Briefly, for 
the 10 mg/mL linuron, 2.0 g of linuron were weighed into a 250 mL wide-mouth amber glass 
bottle and 184 g of Mazola corn oil were added to obtain the desired concentration.  A stir bar 
was added, and the mixture was agitated on a stir plate.  All solutions were transferred to ashed, 
amber bottles.  Bottles were labeled and stored at 4ºC ± 2ºC for the duration of the test. 
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Table 2. Stock Matrix Composition for Stability Testing  
 

Study and 
Duration Test Chemical 

Target 
Concentration Sample ID Stock Matrix 

WA 2-14-02-02 
12 Weeks 

Linuron 10 mg/mL 1824-2a-2 
2.0 g Linuron in  
184 g Mazola 

corn oil 

 

Density of the Mazola corn oil was measured as 0.92 g/mL for these samples.  Using an 
Excel spreadsheet, the weight of corn oil was converted to a volume (i.e., g corn oil / density).  
Lower and upper 95% confidence bounds on the density of corn oil from a sample of two lots 
were estimated as 0.89 and 0.93 g/mL respectively. 

2.4 Analytical Chemistry for Stability Testing 

Chemical stability was evaluated under storage conditions and matrix specifications as 
requested by the participating laboratory.  At initiation and at each time period throughout the 
duration of the test, the concentration was determined by chromatographic analysis.  Triplicate 
aliquots were tested for the 10 mg/mL concentration.  The frequency of determinations and the 
duration of testing were determined by the requesting principal investigator and the chemists 
based on a priori knowledge about chemical stability.  General methods are documented in 
EDSP.D-012-01. 

Stability testing of linuron was performed by removing the stock from the refrigerator, 
allowing it to warm to room temperature, and then removing triplicate 1 mL samples from the 
middle of the container.  Each sample was placed in a tared 60 mL amber bottle, and the sample 
weight was determined gravimetrically.  Next, 50 mL of ACN (JT Baker lot # 44836) were added 
and the container was agitated.  Then, 0.01 mL was transferred to an auto sampler vial with 0.99 
mL 60% ACN in water.  This solution was analyzed on the HPLC using a UV/VIS detector at the 
250 nm wavelength.  A 60:40% ACN:water buffer was used as an effluent at 1.5 mL/min.  
Separation was attained using a Supelco PAH column (a C-18 column).  Calibration was done 
using dilutions prepared from standard PP-1192 with a 5-point standard curve.  HPLC run data 
were stored on computer WV04738.  A multiplier of 5000 was used in the STAR software (50 
mL ACN/ 0.01 mL sample).  A corn oil blank was analyzed with the samples. 

2.5 Statistical Analysis of Stability 

Log linear degradation curves were fit to the data to describe the chemical concentration 
vs. time trends and their dependence on storage conditions and solvent matrix.  Lack of fit and 
residual plots were evaluated to determine the form of the regression.  Power calculations based 
on the observed variability were used to determine the sensitivity of the test to detect degraded 
concentrations.  General methods are documented in SOP EDSP.D-012-01. 

2.6 Analytical Chemistry for In-Life Testing 

Analytical methods associated with in-life testing were similar to those described in 
Section 2.4.   
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3.0 RESULTS 

3.1 Chemical Purity 

Battelle-Sequim ran a HPLC purity scan on the linuron.  Standard PP-1192A at 
5000 ng/ml was run and compared to the blank.  The area of the linuron peak was then compared 
to all the peaks in the chromatogram which have had the blank peak areas subtracted and a 
percent purity was determined by the percent the linuron peak contributed to the total peak area.  
The area of the linuron peak was 99.5% of the total area of all peaks in the chromatogram. 
Chemical purity of linuron determined by the manufacturer was 99% (Appendix A).   

3.2 Analytical Chemistry for Stability Testing 

Chemical stability testing was initiated on 10/25/02.  Chemical concentration was 
determined 10 times between 10/25/02 and 01/17/03.  The analytical and quality control (QC) 
results are presented in Appendix C.  A single preparation blank was analyzed with every batch 
for quality control purposes.  There were no detectable concentrations of linuron in the blanks.  
Continuing calibration verification (CCV) results ranged from 92.5% to 103%.  Internal standards 
were not analyzed.  The MDL was 247,900 ng/mL.  The dilution factor of the formulation can be 
taken into account, and thus, the MDL of the diluted sample was 49.6 ng/mL. 

Both lots of Mazola corn oil had peroxide numbers less than 3 meq/kg as required for 
biological testing (Appendix C).  The average peroxide number in the Mazola corn oil was 1.77 
meq/kg and 1.34 meq/kg for samples expiring on 6/03 and 1/04, respectively.  This level of 
peroxide is consistent with the request that the oil have a peroxide number less than 3 meq/kg. 

3.3 Statistical Results of Stability Trial 

A plot of linuron with a target concentration of 10,000,000 ng/mL against time shows 
that all but one observation was greater than the target concentration (Figure 2).  Therefore, the 
average day 0 concentration was tested for stability.  Only one data point was less than 90% of 
the average day 0 concentration.  Based on the final regression model and the lower 95% 
confidence limit of the slope, the concentration of linuron was expected to stay greater than or 
equal to 90% of the average day 0 concentration for up to an estimated 15 weeks (Table 3).  Thus, 
this stock solution was considered stable for the required 12-week testing/holding period.  The 
complete statistical analysis is presented in Appendix D. 

3.4 Chemistry Results for the Analysis of In-Life Samples 

In-life chemistry recoveries for all doses based on target concentrations ranged from 95% 
to 123%.  The complete analysis is presented in Appendix E. 
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Figure 2. Observed Concentration of Linuron with a Target Concentration of 10,000,000 
ng/mL Against Time  



EDSP Work Assignment 2-14:  Linuron 7 

Table 3. Summary of Statistical Results for Linuron 
 

Statistical Analysis conducted by Valerie Cullinan 
Using Minitab Version 13.32, Minitab Inc., 1999. 

WA-2-14-02-02 
1824-2a-2 
Linuron 

Average Day 0 Concentration (ng/mL) 10925553 
Number of determinations 1 
Number of weeks tested 12 
Number of replicates per day 3 
Number of outliers removed 0 
Number of observations removed 0 
Overall Mean Concentration 10472557 
95% Upper CL 10559845 
error degrees of freedom 29 

1-sample t-test of Ho: µ >= Target S a 
estimated intercept of ln(concentration) against time 16.1783 
estimated slope of ln(concentration) against time -0.0027 
standard error of slope 0.0012 
error degrees of freedom 28 
Significance test of lack-of-fit for final model S 
Significance test of Ho: b = 0 vs. H1: b ? 0 S 
Lower 95% CL -0.005 
Upper 95% CL 0.000 
Maximum Percent Loss (using LCL) 4.0% 
Mean Percent Loss (using bhat) 2.1% 
LN(90% of Target) 16.1013 
Number of weeks until at 90% of Target (using LCL) 15 
Conclusion: Stable for 12 wks 

aSignificant at a = 0.05 

 

4.0 CONCLUSIONS 

According to the manufacturer, the purity of linuron was 99%; Battelle-Sequim 
determined linuron purity to be 99.5%.  Stability testing of linuron in Mazola corn oil concluded 
that the chemical was stable at the 10 mg/mL concentration for a period of 12 weeks.   

The level of peroxide measured in corn oil used for the stability trial was consistent with 
the request that the oil have a peroxide number less than 3 meq/kg. 

In-life chemistry recoveries for all doses based on target concentrations ranged from 95% 
to 123%. 

 

 



 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX A 
 

MANUFACTURER’S CERTIFICATE OF ANALYSIS/PURITY 
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APPENDIX B 
 

PURITY AND STABILITY TESTING PLAN 
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EDSP Purity Analysis and Stability Testing Plan for Linuron 

 
Chemical Name: Linuron (MSL CF 1824) 
 
CAS Number: 330-55-2 
 
Lot Number: 273-81B  stored at RT in MSL5,  Rm 219 
 
Expiration date: 11/05 
 
Manufacturer’s Purity Information:  99%  
 
Manufacturer’s Stability Information: none 
 
MSL Purity Results: 
Purity (%)  To be determined at MSL by LC 
 
MDL has not been determined.  
 
 
Bioassay Information:   
 
Study Director 
 Name: Dr. Julia George 
 Affiliation: RTI 
 Location: RTP, NC 
 Telephone number: 919-541-5862 
 
Proposed Bioassay: WA 2-14 
 
 Test Chemical: Linuron 
 
 CAS: 330-55-2 
 
 Carrier(s): Mazola corn oil 
 
 Concentrations/Dilution Series: 10mg/mL  
 
 In vitro or in vivo tests? In vivo 
 
 Organism to be tested: Rat 
 
 Method of test solution administration: Oral gavage  
 
 Testing/holding duration: 12 weeks 
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EDSP Purity Analysis and Stability Testing Plan for Linuron, continued 
 
Design of Stability Test: 10 mg/mL in glass at 4 deg. C in the dark for 12 weeks, analyzed at least 8 
 times in triplicate  
 
Number of replicates: 3 
 
Duration:  12 weeks 
 
Other factors: 
 Temperature regime(s):  4 deg. C 
Test container type: glass 
Light or dark: dark except when container is removed for sampling or handling 
Other 
 
Statistical testing: regression analysis of the slope for concentration versus time 
 
Resulting records package: 
 Manufacturer’s certificate of analysis or purity  
 MSDS 
 Records: 

• date sample received;  
• date(s) sample analyzed;  
• sample matrix;  
• electronic file identification codes (when applicable to identify 
instrument data files); 
• data summary reports; 

§ Chemical repository confirmatory test results of 
chemical identity and purity; 
§ Chemical repository test results of lot-to-lot 
variation in chemical purity; 
§ Chemical repository periodic assessment results 
of changes in purity of stock solutions and dilutions and 
generation of degradation products 

• QC data reports; 
• data qualifying flags; and  
• Dilution factor(s). 

 
 

 
 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX C 
 

ANALYTICAL RESULTS OF STABILITY TESTING
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Table C1. Linuron Concentration in Mazola Corn Oil (ng/mL) 

Target Concentration Sample Name Date Linuron Average RSD Recovery1 

Blank 1824-2a-2 Blank 1 10/25/2002 247900 U    
10000000 ng/ml 1824-2a-2-1 R-1 10/25/2002 10919504    
10000000 ng/ml 1824-2a-2-1 R-2 10/25/2002 11081135 10925553 1.40% 109% 
10000000 ng/ml 1824-2a-2-1 R-3 10/25/2002 10776021    
Blank 1824-2a-2 Blank 2 11/1/2002 247900 U    
10000000 ng/ml 1824-2a-2-2 R-1 11/1/2002 10700503    
10000000 ng/ml 1824-2a-2-2 R-2 11/1/2002 10752458 10670332 0.94% 107% 
10000000 ng/ml 1824-2a-2-2 R-3 11/1/2002 10558034    
Blank 1824-2a-2 Blank 3 11/8/2002 247900 U    
10000000 ng/ml 1824-2a-2-3 R-1 11/8/2002 10674884    
10000000 ng/ml 1824-2a-2-3 R-2 11/8/2002 10868587 10715381 1.28% 107% 
10000000 ng/ml 1824-2a-2-3 R-3 11/8/2002 10602671    
Blank 1824-2a-2 Blank 4 11/15/2002 247900 U    
10000000 ng/ml 1824-2a-2-4 R-1 11/15/2002 10291960    
10000000 ng/ml 1824-2a-2-4 R-2 11/15/2002 9812076 10115202 2.61% 101% 
10000000 ng/ml 1824-2a-2-4 R-3 11/15/2002 10241571    
Blank 1824-2a-2 Blank 5 11/22/2002 247900 U    
10000000 ng/ml 1824-2a-2-5 R-1 11/22/2002 10365415    
10000000 ng/ml 1824-2a-2-5 R-2 11/22/2002 10601550 10498879 1.15% 105% 
10000000 ng/ml 1824-2a-2-5 R-3 11/22/2002 10529671    
Blank 1824-2a-2 Blank 6 12/6/2002 247900 U    
10000000 ng/ml 1824-2a-2-6 R-1 12/6/2002 10036127    
10000000 ng/ml 1824-2a-2-6 R-2 12/6/2002 10216465 10187538 1.37% 102% 
10000000 ng/ml 1824-2a-2-6 R-3 12/6/2002 10310022    
Blank 1824-2a-2 Blank 7 12/10/2002 247900 U    
10000000 ng/ml 1824-2a-2-7 R-1 12/10/2002 10227916    
10000000 ng/ml 1824-2a-2-7 R-2 12/10/2002 10572080 10455898 1.89% 105% 
10000000 ng/ml 1824-2a-2-7 R-3 12/10/2002 10567697    
Blank 1824-2a-2 Blank 8 12/17/2002 247900 U    
10000000 ng/ml 1824-2a-2-8 R-1 12/17/2002 10399085    
10000000 ng/ml 1824-2a-2-8 R-2 12/17/2002 10112981 10262147 1.40% 103% 
10000000 ng/ml 1824-2a-2-8 R-3 12/17/2002 10274375    
Blank 1824-2a-2 Blank 9 1/7/2003 247900 U    
10000000 ng/ml 1824-2a-2-9 R-1 1/7/2003 10329196    
10000000 ng/ml 1824-2a-2-9 R-2 1/7/2003 10319294 10396262 1.20% 104% 
10000000 ng/ml 1824-2a-2-9 R-3 1/7/2003 10540296    
Blank 1824-2a-2 Blank 10 1/17/2003 247900 U    
10000000 ng/ml 1824-2a-2-10 R-1 1/17/2003 10252507    
10000000 ng/ml 1824-2a-2-10 R-2 1/17/2003 10781512 10498379 2.54% 105% 
10000000 ng/ml 1824-2a-2-10 R-3 1/17/2003 10461118    

1 Recovery is relative to the target concentration 
U = Not detected at a value greater than the MDL 
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Table C.2. CCV Data for Linuron Concentration in Mazola Corn Oil 

Sample Name Linuron (ng/ml) Recovery PD 

PP-1192C500ng/mlCCV 483 96.6% 3.38% 
PP-1192C500ng/mlCCV 489 97.8% 2.19% 
PP-1192C500ng/mlCCV 486 97.2% 2.85% 
PP-1192C500ng/mlCCV 489 97.8% 2.24% 
PP-1192C500ng/mlCCV 509 102% 1.82% 
PP-1192C500ng/mlCCV 517 103% 3.47% 
PP-1192C500ng/mlCCV 466 93.2% 6.83% 
PP-1192C500ng/mlCCV 462 92.5% 7.52% 
PP-1192C500ng/mlCCV 482 96.3% 3.70% 
PP-1192C500ng/mlCCV 479 95.7% 4.28% 
PP-1192C500ng/mlCCV 474 94.8% 5.23% 
PP-1192C500ng/mlCCV 472 94.5% 5.54% 
PP-1192C500ng/mlCCV 479 95.8% 4.15% 
PP-1192C500ng/mlCCV 476 95.2% 4.78% 
PP-1192C500ng/mlCCV 477 95.3% 4.68% 
PP-1192C500ng/mlCCV 480 95.9% 4.07% 
PP-1192C500ng/mlCCV 495 98.9% 1.05% 
PP-1192C500ng/mlCCV 492 98.4% 1.65% 
PP-1192C500ng/mlCCV 495 99.0% 0.98% 
PP-1192C500ng/mlCCV 490 98.0% 1.98% 
PP-1192C500ng/mlCCV 494 98.8% 1.16% 

 
 
 

Table C.3. Internal Standards Data for Linuron in Mazola Corn Oil 
 

Sample Name Date Recovery 

   
   

Not applicable 
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Table C.4. Peroxide Concentration in Mazola Corn Oil (meq/kg) 

Sample 

 
 

Analysis 
Date 

Volume of 
Sodium 

Thiosulfate 
(mL) Normality 

Weight 
of Oil 

(g) 
Peroxide 
Number 

Average 
Peroxide 
Number RSD 

Blank 09/05/02 0.5 0.005 5.00 0.50   
Mazola Corn Oil 
Expiration 6-03 R-1 

 
09/05/02 1.9 0.005 5.01 1.90   

Mazola Corn Oil 
Expiration 6-03 R-2 

 
09/05/02 1.8 0.005 5.36 1.68 1.77 6.41 

Mazola Corn Oil 
Expiration 6-03 R-3 

 
09/05/02 1.8 0.005 5.16 1.74   

Mazola Corn Oil 
Expiration 1-04 R-1 

 
09/05/02 1.2 0.005 4.92 1.22   

Mazola Corn Oil 
Expiration 1-04 R-2 

 
09/05/02 1.5 0.005 5.2 1.44 1.34 8.31 

Mazola Corn Oil 
Expiration 1-04 R-3 

 
09/05/02 1.4 0.005 5.13 1.36   

 

 



 

 
 
 
 
 
 
 
 
 
 
 

APPENDIX D 
 

STATISTICAL REPORT 



EDSP Work Assignment 2-14:  Linuron D.1 

WA-2-14-02-02 
Statistical Analysis conducted by Valerie Cullinan 
Using Minitab Version 13.32, Minitab Inc., 1999. 
—————   6/3/2003 1:05:25 PM   ———————————————————— 
 
 

• Performs a one-sample t-test for mu less than 10,000,000 
 
 
One-Sample T: Linuron 
 
Test of mu = 10000000 vs mu < 10000000 
 
Variable          N      Mean     StDev   SE Mean 
Linuron          30  10472557    281376     51372 
 
Variable      95.0% Upper Bound        T      P 
Linuron                10559845     9.20  1.000 
 
t Boxplot of Linuron 

110000001050000010000000

Linuron

Boxplot of Linuron
(with Ho and 95% t-confidence bound for the mean)

]
X
_

Ho

 
 
 

• All but one observation is less than the target concentration of 10,000,000 
ng/mL.  Therefore, test the average day 0 concentration for stability. 
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• Performs a one-sample t-test for mu less than the average day 0 
concentration 

What is the target value for X    3 
DATA> 10925553 
 
One-Sample T: Linuron 
 
Test of mu = 10925553 vs mu < 10925553 
 
Variable          N      Mean     StDev   SE Mean 
Linuron          30  10472557    281376     51372 
 
Variable      95.0% Upper Bound        T      P 
Linuron                10559845    -8.82  0.000 ** 
 
t Boxplot of Linuron 

110000001050000010000000

Linuron

Boxplot of Linuron
(with Ho and 95% t-confidence bound for the mean)

]
X
_

Ho

 
 
Outliers are < Median-3*IQD OR > Median+3*IQD 
 
Boundary for outliers are values <     9258252  and >     11732537 
 
No outliers 
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• Transforms data to natural log 
 
     Week     Rep Ln(Concentration) 
 
        0       1     16.2061 
        0       2     16.2208 
        0       3     16.1928 
        1       1     16.1858 
        1       2     16.1906 
        1       3     16.1724 
        2       1     16.1834 
        2       2     16.2014 
        2       3     16.1766 
        3       1     16.1469 
        3       2     16.0991 
        3       3     16.1420 
        4       1     16.1540 
        4       2     16.1765 
        4       3     16.1697 
        6       1     16.1217 
        6       2     16.1395 
        6       3     16.1486 
        7       1     16.1406 
        7       2     16.1737 
        7       3     16.1733 
        8       1     16.1572 
        8       2     16.1293 
        8       3     16.1452 
       11       1     16.1505 
       11       2     16.1495 
       11       3     16.1707 
       12       1     16.1430 
       12       2     16.1933 
       12       3     16.1632 
 

• Conducts Simple Linear Regression 
 
Regression Analysis: Linuron versus Week 
 
The regression equation is 
Linuron = 16.2 - 0.00267 Week 
 
Predictor        Coef     SE Coef          T        P 
Constant      16.1783      0.0078    2063.15    0.000 
Week        -0.002667    0.001177      -2.27    0.031  * 
S = 0.02516     R-Sq = 15.5%     R-Sq(adj) = 12.5% 
 
Analysis of Variance 
Source            DF          SS          MS         F        P 
Regression         1   0.0032525   0.0032525      5.14    0.031 
Residual Error    28   0.0177292   0.0006332 
  Lack of Fit      8   0.0121294   0.0015162      5.42    0.001 ** 
  Pure Error      20   0.0055998   0.0002800 
Total             29   0.0209816 
 
Unusual Observations 
Obs       Week    Linuron         Fit      SE Fit    Residual    St Resid 
 11        3.0    16.0991     16.1703      0.0054     -0.0712       -2.90R  
 29       12.0    16.1933     16.1463      0.0090      0.0470        2.00R  
 
R denotes an observation with a large standardized residual 
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Normplot of Residuals for Linuron 
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Residuals from Linuron vs Week 
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Residuals Versus Week
(response is Linuron)

 
 
 
Do you want to remove any data points? (yes OR no) 
n 
 
Should a quadratic be fit? (yes OR no) 
n 
 

Curvature is apparent, 
however, a quadratic 
will not be fit. 
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• Power analysis for t-test of slope less than zero 
 
Power and Sample Size 
 
1-Sample t Test 
 
Testing mean = null (versus < null) 
Calculating power for mean = null + difference 
Alpha = 0.05  Sigma = 0.0251631 
 
Sample 
  Size   Power  Difference 
    28  0.9900     -0.0194 
 
 
 

• That means we would detect a mean of 16.099 as significantly less than 
ln(10000000) = 16.118 or a change of 9807870 from 10000000 = 1.9% loss. 

 
• Fit 95% confidence bands about the fitted simple linear model 

 
 

10 5 0

16.20

16.15

16.10

Week

Li
nu

ro
n

S = 0.0251631      R-Sq = 15.5 %      R-Sq(adj) = 12.5 %

Linuron = 16.1783 - 0.0026672 Week

95% CI

Regression

Regression Plot

 
 
 

• Conclusion – stable for 12 weeks. 
 
 



 

 

 
 
 
 
 
 
 
 
 
 
 

APPENDIX E 
 

CHEMISTRY RESULTS  

FOR THE ANALYSIS OF IN-LIFE SAMPLES 
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Chemistry Results for Analysis of In-Life Samples 
 
PROJECT: EDSP WA 2-14 

 
PARAMETER: Linuron in-life test solution samples in corn oil  

 
LABORATORY: Battelle Marine Sciences Laboratory 

1529 West Sequim Bay Rd. 
Sequim, WA  98382 
 

MATRIX: Linuron dissolved in corn oil 
 

TEST SOLUTION, 
SAMPLE CUSTODY. 
AND PROCESSING: 

Test solution samples were prepared by the EDSP Chemical Repository, Sequim, 
WA, using linuron (CF 1824, Chem Service lot # 273-81B, expiration date 
11/05) dissolved in Mazola corn oil (corn oil was from containers with the 
following expiration dates: 06/12/03, 01/01/04, and 04/24/04).  A large volume 
of corn oil was used because many formulations for WA 2-14 were prepared at 
one time.   
 
Test solutions of linuron (CAS 330-55-2) supporting EDSP WA 2-14 were made 
on 1/22/03 at two test concentrations (10 mg/mL and 20 mg/mL) for male-only 
rat exposures.  The 10 mg/mL concentration was prepared by weighing 2.0 g of 
linuron into a 250 mL, wide-mouth, amber glass bottle and adding 184 g corn 
oil to obtain the desired concentration.  The 20 mg/mL concentration was 
prepared by weighing 4.0 g of linuron into a 250 mL, wide-mouth, amber glass 
bottle and adding 182 g corn oil to obtain the desired concentration.  The 
samples were stirred and stored in a refrigerator prior to shipping.  Samples 
were collected on 01/23/03 (Table 1) to verify the test concentrations. 
Replicate 1 samples were shipped on 01/23/03 and Replicate 2 and 3 samples 
were shipped on 01/27/03. 
 
The test solution was sampled five times during the male test (01/26/03, 
02/02/03, 02/09/03, 02/16/03, 02/23/03). Data are reported in Table 2.  Table 
3 provides results of analysis of remaining formulation samples after dosing to 
assess changes in test solution concentration from the beginning and end of the 
test. 
 
Processing 
 
Test Solution Samples for Concentration Verification Prior to Shipping: 
Test solution samples analyzed to verify test concentrations were stirred and 1 
mL sampled from the middle of the container and transferred to a 60 mL, tared, 
amber glass bottle.  Sample weight was determined gravimetrically. 50 mL 
acetonitrile (ACN, JT Baker lot # 448346) was added and the container 
agitated.  Then, 0.01 mL (10 mg/mL concentration) or 0.005 mL (20 mg/mL 
concentration) was transferred to an auto sampler vial with either 0.99 mL or 
0.995 mL, respectively of 60% ACN in water.  This solution was analyzed on the 
high-performance liquid chromatograph (HPLC) using an ultraviolet/visible 
(UV/VIS) detector at the 250 nm wavelength.  A 60:40% ACN:water (v:v) 
buffer was used as an eluent at 1.5 mL/min.  Separation was attained using a 
Supelco petroleum aromatic hydrocarbon (PAH) column (a C-18 column).  
Calibration with a five-point curve was conducted using dilutions prepared from 
calibration standard PP-1192, A-E. 
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In-life and Returned Container Samples: 
Samples were returned from RTI on 03/04/03 for male rat assays (received at 
Battelle, Sequim, WA, on 03/05/03).  In-life samples and remaining formulation 
samples were removed from the refrigerator and allowed to warm to ambient 
room temperature.  On 05/29/03, a 1.0 mL subsample from the containers was 
collected, placed in a tared, 60 mL, amber glass bottle, and the sample weight 
determined gravimetrically.   50 mL ACN (JT Baker lot # Y02820) was added, 
and the container vigorously agitated for two minutes.  Then, 0.01 mL was 
transferred to an auto sampler vial with 0.99 mL 60% ACN in water.  This 
solution was analyzed on the HPLC using a UV/VIS detector at the 250 nm 
wavelength.  A 60:40% ACN:water (v:v) buffer was used as an eluent at 1.5 
mL/min.  Separation was attained using a Supelco PAH column (a C-18 
column).  Calibration with a five-point curve was conducted using dilutions 
prepared from calibration standard PP-1192, A-E.  Calibrations from data 
collected on 04/24/03 were used, although a calibration set was analyzed with 
the batch of samples analyzed on 05/29/03.  Blanks were run with each sample 
batch and an initial calibration verification (ICV) sample and a continuing 
calibration verification (CCV) sample were analyzed with each sample set.  
HPLC-run data are stored on computer WV04738.   A corn-oil blank was 
analyzed with the samples. 
 
 

SAMPLE ANALYSIS: The samples were analyzed by a modified SW 846 method, 8316, using an 
HPLC with a UV/VIS detector at the 250 nm wavelength.   
 

 
 

Data Quality Objectives  Control Limits   
Procedural Blank   <5 X MDL 
Continuing Standard Recovery 75% - 125%  

 
 
QA/QC SUMMARY 
 
METHODS: Modified SW 846 method, 8316, using an HPLC with a UV/VIS detector at the 

250 nm wavelength.   
 

CALIBRATION: Calibration with a five-point curve was conducted using dilutions prepared from 
calibration standard PP-1192, A-E.  Calibrations from data collected on 04/24/03 
were used, although a calibration set was analyzed with the batch of samples 
analyzed on 05/29/03.   
 

CONTINUING 
STANDARD 
RECOVERY: 

Percent recovery results for two initial and three CCV samples analyzed with the 
in-life sample data set ranged from 96% to 101% with a mean recovery of 
98%.  There were no occurrences of recoveries exceeding the 75% to 125% 
acceptability range. 
 

BLANK: Linuron was not detected above the detection limit in the two blanks analyzed 
with the test solution and in-life samples. 
 

DETECTION LIMIT:  
The linuron detection limit was 248 µg/mL as determined by an MDL study 
using the low calibration standard (49.6 µg/mL) reported with the data.  No 
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data below this value were reported.   
BLANK SPIKE 
SAMPLES: 

Blank spike samples were not analyzed.  
 

REPLICATE 
ANALYSIS: 

The percent relative standard deviations (% RSDs) for the two test solutions 
ranged from 1.81 to 1.83.  
 
Replicate samples were not submitted for the in-life sample set. 

 
 
Table 1. Verification of Linuron Test Solution Concentrations Prepared on 01/22/2003 and 

Analyzed on 01/23/03 
 

Nominal 
Conc. Sample ID Number 

Measured 
Conc. 

(mg/mL) 

Replicate 
Mean 

(mg/mL) 

 
% RSD 

% of 
Nominal 

 Blank 0.248 U    
10 mg/mL 2-14-D-M R-1 10.3    
10 mg/mL 2-14-D-M R-2 10.7 10.5 1.81 105% 
10 mg/mL 2-14-D-M R-3 10.5    

      
20 mg/mL 2-14-E-M R-1 19.7    
20 mg/mL 2-14-E-M R-2 20.3 20.1 1.83 101% 
20 mg/mL 2-14-E-M R-3 20.4    

 
 

Table 2.  Linuron In-life Sample Concentrations 
 

Date 
Sample 

Collected 

Date 
Sample 

Received 

Date 
Sample 

Analyzed 

Nominal 
Conc. 

Sample ID 
Number 

Measured 
Conc. 

(mg/mL) 

% of 
Nominal 

1-26-03 3/5/03 5/29/03 10 mg/mL 1-26-03 D-M 12.3 123% 
2-2-03 3/5/03 5/29/03 10 mg/mL 2-2-03 D-M 10.2 102% 
2-9-03 3/5/03 5/29/03 10 mg/mL 2-9-03 D-M 10.8 108% 
2-16-03 3/5/03 5/29/03 10 mg/mL 2-16-03 D-M 9.90 99% 
2-23-03 3/5/03 5/29/03 10 mg/mL 2-23-03 D-M 10.4 104% 

       
1-26-03 3/5/03 5/29/03 20 mg/mL 1-26-03 E-M 19.4 97% 
2-2-03 3/5/03 5/29/03 20 mg/mL 2-2-03 E-M 19.0 95% 
2-9-03 3/5/03 5/29/03 20 mg/mL 2-9-03 E-M 19.7 99% 
2-16-03 3/5/03 5/29/03 20 mg/mL 2-16-03 E-M 19.8 99% 
2-23-03 3/5/03 5/29/03 20 mg/mL 2-23-03 E-M 21.2 106% 

 
 

Table 3. Linuron Post-Test Sample Concentrations for Formulations Returned to Battelle 
from RTI 

 

Date Sample  
Prepared 

Date 
Sample 

Received 

Date 
Sample 

Analyzed 

Nominal 
Conc. Sample ID Number 

Measured 
Conc. 

(mg/mL) 

% of 
Nominal 

1/22/03 3/5/03 5/29/03 10 mg/mL Rec. 2-14-D-M Rep-3 11.9 119% 
       

1/22/03 3/5/03 5/29/03 20 mg/mL Rec. 2-14-E-M Rep-3 19.4 97% 
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Chemistry Report for WA 2-14 

Methoxychlor in Mazola Corn Oil 
 

 

Parameter Chemical 
Compound Name Methoxychlor 
CAS # 72-43-5 
Central File No. CF-1839 
Initial Receipt Date 6/13/02 
Expiration Date 4/2006 
Manufacturer Sigma 
Lot Number 049H1328 
Battelle Study # WA 2-14-02-01 
Method SW 846, 8015B Modified 

 

Executive Summary 

 

The chemical purity of methoxychlor determined by the manufacturer was 95.2%.  The 
purity result from Battelle-Sequim by GC-FID was determined to be 89.7%.  Two concentrations 
of methoxychlor, 5 and 10 mg/mL, were tested for stability in corn oil.  Observed concentrations 
for both tests dropped below 90% of the target concentration within 0 to 7 days after initiation of 
the stability trial.  Thus, the average day 0 concentration was used as the target concentration for 
testing stability.  Based on the final regression model and the lower 95% confidence limit of the 
slope, the concentration of methoxychlor was expected to stay greater than or equal to 90% of the 
average day 0 concentration for up to an estimated 35 to 40 days.  Thus, stability testing of the 
methoxychlor stock solution in corn oil was considered stable at the 5 and 10 mg/mL 
concentrations for the biological test duration of 4.5 weeks. 

Mazola corn oil (expiration dates 4-03 and 9-03) was purchased on 9-04-01 and 6-17-02 
from local grocery stores, Mark and Pack and Quality Foods Center respectively, to be used as a 
carrier for the stability testing.  The oil had no visual defects and was stored frozen.  The peroxide 
concentration was measured on 6-17-02 in triplicate as an indicator of decomposition. The 
average peroxide number in the Mazola corn oil with an expiration date of 4-03 was 2.07 meq/kg 
(RSD = 5.9%).  The average peroxide number in the Mazola corn oil with an expiration date of 9-
03 was 1.38 meq/kg (RSD = 7.8%).  This level of peroxide was consistent with the request that 
the oil have a peroxide number less than 3 meq/kg. 

In-life chemistry recoveries for all doses based on the target concentration ranged from 
90% to 109%. 
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1.0 INTRODUCTION 

The goal of the Battelle-Sequim, Marine Sciences Laboratory (MSL) Chemical 
Repository for the Endocrine Disruptor Screening Program (EDSP) is to provide the participating 
laboratory with requested chemicals of documented quality at required concentrations and in a 
matrix appropriate for different toxicological tests.  The EDSP Chemical Repository supplies the 
manufacturer’s information regarding purity and stability, the material safety data sheet (MSDS) 
chemical information, and independent analysis of purity and stability in a matrix specified by the 
Purity and Stability Testing Plan made in collaboration with the requesting Principal Investigator.  
Additional analysis associated with the in-life studies are also provided when requested.  This 
report is the product of such a request. 

Under Work Assignment (WA) 2-14 and Battelle-Sequim Study Number WA 2-14-02-
01, Dr. Julia George from Center for Life Sciences and Toxicology, Research Triangle Institute, 
requested purity and stability testing of methoxychlor (Figure 1).  Electronic files submitted to the 
EDSP Data Coordination Center in support of this work assignment are CRF_WA-2-
14_Methoxychlor-cornoil.doc, PSTP_ WA-2-14_Methoxychlor-cornoil.doc, DSUM_ WA-2-
10_2-14_2-23.xls, and DAF_WA-2-10_2-14_2-23.doc. 

2.0 GENERAL METHODS 

Methods of standard operation of the Chemical Repository are addressed in the 
procedure, EDSP.C-001-01, The EDSP Chemical Repository.  This procedure addresses chemical 
procurement including procurement of controlled substances, when applicable, which have 
unique permitting, ordering, handling, inventory, and storage requirements; chemical receipt and 
chain of custody, chemical log-in and labeling, inventory, chemical storage; stock solution 
preparation, documentation and archiving; test solution preparation, documentation and shipping; 
chemical disposal, and repository maintenance over time.  The quality assurance (QA) 
requirements for procurement of chemicals for use in the Chemical Repository are addressed in 
procedure, MSL-A-012, Procurement.  Each purchase requisition receives QA review to 
determine what is being ordered and which specific requirements apply. 

2.1 Chemical Procurement 

As requested by Dr. Julia George, methoxychlor, (CAS No. 72-43-5) was purchased for 
purity and stability analysis and a pubertal study on rats (Figure 1).   Methoxychlor was 
purchased from Sigma and lot number 049H1328 was initially received on 6/13/02 with an 
expiration date of 4/2006 (Table 1).  The chemical was left in the original container, logged in to 
the Chemical Management System (CMS) and given a CMS barcode and unique log in number 
(CF-1839) as per the QA Project Plan (QAPP) for the EDSP Chemical Repository. The chemical 
was stored in a cool, dry location at room temperature, away from direct sunlight. 

Corn oil (expiration dates 4-03 and 9-03) was purchased on 9-04-01 and 6-17-02 from local 
grocery stores, Mark and Pack and Quality Foods Center respectively, to be used as a carrier for 
the stability testing.  The oil had no visual defects and was stored frozen.  The peroxide 
concentration was measured on 6-17-02 in triplicate as an indicator of decomposition following 
the procedures in the Battelle, Columbus SOP #CCB_IV-001-04.  It was requested that the oil 
have a peroxide number less than 3 meq/kg.  Any bottles that did not meet this requirement were 
discarded.
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EDSP Chemical Request Form 

 
 

For EPA WA: 2-14-02-01 

 
Study Director 

Name: Dr. Julia George 
Affiliation: Center for Life Sciences and Toxicology 

Research Triangle Institute 
Location: PO Box 12194 

Research Triangle Park, NC 27709 
Telephone number: 919-541-5862 

 
Bioassay Information 

Proposed Bioassay: Pubertal 

Test Chemical: Methoxychlor (MSL CF 1839) 

Carrier(s): corn oil (Mazola) 

Concentrations/Dilution Series: 5 mg/mL and 10 mg/mL 

*Consider if analysis method detection limit which may be determined in 
Purity analysis is above or below desired test concentrations? 

In vitro or in vivo tests? In vivo 

Organism to be tested: rat 

Method of test solution administration: oral gavage 

Planned/proposed test duration: 4.5 weeks 

 
Chemical Information 

Chemical Name: 
 

Methoxychlor 

CAS: 
 

72-43-5 

Any known purity information: may refer to attached 
documentation 

Manufacturer's Purity Information: 
95.2% pure 

Any known stability information: may refer to 
attached documentation 

Manufacturer's Stability Information: 
stable 

Desired purity (%) for test? 95% or greater 

  
Figure 1. EDSP Requisition Form for Methoxychlor 
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Table 1. Chemical Procurement Information 
 

Parameter Chemical 

Compound Name Methoxychlor 
CAS # 72-43-5 
Central File No. CF-1839 
Initial Receipt Date 6/13/02 
Expiration Date 4/2006 
Manufacturer Sigma 
Lot Number 049H1328 
Manufacturer’s Purity 95.2% 
Storage Conditions Cool, dry place/room temp. 
Battelle Study # WA 2-14-02-01 
Method SW 846, 8015B Modified 

   

2.2 Chemical Purity 

Chemical purity was verified by chromatographic analysis to determine areas under 
peaks other than the principal peak, and then compared to the manufacturer’s certificate of 
analysis/purity (Appendix A).  No statistical analyses were performed for the verification of 
chemical purity.  General methods are documented in the procedure, EDSP.D-012-01, Chemical 
Repository Summary Displays and Statistical Analyses for the EDSP Data Coordination Center 
(DCC). 

Purity verification was conducted by making a solution in hexane of about 100 µg/mL.  
This matrix was then run on a gas chromatograph with a flame ionization detector (GC-FID).  A 
hexane blank was also run on the GC-FID.  The purity was determined by first identifying the 
peaks in the chromatogram of the methoxychlor that were the same as the peaks in the analysis of 
the blank hexane sample.  The areas associated with these common peaks were then eliminated 
by inhibiting integration and the remaining peaks were reported as a percentage of the total peak 
area.  The percentage associated with the largest peak represented the purity of methoxychlor.  
The GC was set up with an auto sampler and a 30 m x 0.25 mm, DB-5 capillary column.  The 
temperature program was set to start at 50 ºC, and ramped at 20ºC/min to a final temperature of 
320ºC.  The injection port temperature was set at 270ºC and detector at 320ºC.  The auto sampler 
was set to inject 1 µL of the matrix dilution.  One replicate was analyzed. 

2.3 Preparation of Stock Matrices for Stability Analysis 

A general study plan for stability testing based on the WA 2-14 request from Dr. Julia 
George was developed as the stability test protocol and is presented in Appendix B.  Stock 
solutions were prepared to arrive at the chemical concentrations requested for stability analyses 
(Table 2).  All samples were analyzed in triplicate so that a mean concentration and relative 
standard deviation (RSD) could be determined.  General methods are documented in 
EDSP.D-012-01. 

Methoxychlor stock matrices were prepared on 6-18-02 for testing as described in 
Table 2.  Briefly, for the 5 mg/mL methoxychlor, 0.2518 g was weighed into a 50 mL Class A 
volumetric flask and corn oil was added to the 50 mL mark.  The solution was agitated by hand 
shaking for approximately five minutes until all of the methoxychlor was dissolved.  For the  
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Table 2. Stock Matrix Composition for Stability Testing 
 

Study and 
Duration Test Chemical 

Target 
Concentration Sample ID Stock Matrix 

5 mg/mL 1839-1a-1 
0.2518 g in 50 mL 

corn oil WA 2-14-02-01 
12 Weeks Methoxychlor 

10 mg/mL 1839-1a-2 0.5006 g in 50 mL 
corn oil 

 

10 mg/mL methoxychlor, 0.5006 g was weighed into a 50 mL Class A volumetric flask and corn 
oil was added to the mark.  The solution was agitated in a similar manner until all of the chemical 
was dissolved.  All solutions were transferred to ashed, amber bottles.  Bottles were labeled and 
stored at 4ºC ± 2ºC for the duration of the test. 

Density of the Mazola corn oil was measured as 0.92 g/mL for these samples.  Using an 
Excel spreadsheet, the weight of corn oil was converted to a volume (i.e., g corn oil / density).  
Lower and upper 95% confidence bounds on the density of corn oil from a sample of two lots 
were estimated as 0.89 and 0.93 g/mL respectively. 

2.4 Analytical Chemistry for Stability Testing 

Chemical stability was evaluated under storage conditions and matrix specifications as 
requested by the participating laboratory.  At initiation and at each time period throughout the 
duration of the test, the concentration was determined by chromatographic analysis.  Triplicate 
aliquots of each concentration were tested.  The frequency of determinations and the duration of 
testing were determined by the requesting principal investigator and the chemists based on a 
priori knowledge about chemical stability.  General methods are documented in EDSP.D-012-01. 

Methoxychlor stock solution was sampled by weighing ~1 g of sample into a 30 mL 
amber, ashed vial and adding 25 mL of hexane using a volumetric pipette.  For samples 
1839-1a-1 and 1839-1a-2 analysis was then conducted by adding 0.1 mL of the hexane solution 
and 0.02 mL of internal standard, 5a androstane, and 0.88 mL of hexane to the GC auto sampler 
vial.  A corn oil blank was prepared the same way.  This solution was then run on the GC-FID for 
quantification.  The major peak determined during the purity analysis of methoxychlor was used 
for this analysis.  Continuing calibration verification (CCV) samples were analyzed to 
demonstrate on-going calibration accuracy. 

2.5 Statistical Analysis of Stability 

Log linear degradation curves were fit to the data to describe the chemical concentration 
vs. time trends and their dependence on storage conditions and solvent matrix.  Lack of fit and 
residual plots were evaluated to determine the form of the regression.  Power calculations based 
on the observed variability were used to determine the sensitivity of the test to detect degraded 
concentrations.  General methods are documented in SOP EDSP.D-012-01. 

2.6 Analytical Chemistry for In-Life Testing 

Analytical methods associated with in-life testing were similar to those described in 
Section 2.4.   
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3.0 RESULTS 

3.1 Chemical Purity 

Battelle-Sequim ran a GC-FID purity scan on the methoxychlor.  The chromatogram, 
after solvent blank correction, showed one large peak that had the appropriate retention time for 
methoxychlor and several very small peaks. The area of the methoxychlor peak was 89.7% of the 
total area of all peaks in the chromatogram. Chemical purity of methoxychlor determined by the 
manufacturer was 95.2% (Appendix A).  The observed difference in purity results may be due to 
the difference in methods.  

3.2 Analytical Chemistry for Stability Testing 

Chemical stability testing was initiated on 6-18-02.  Chemical concentration was 
determined 11 times over a period of 12 weeks.  The analytical and QC results are presented in 
Appendix C.  A single preparation blank was analyzed with every batch for quality control 
purposes.  There were no detectable concentrations of methoxychlor in the blanks.  CCV results 
ranged from 87.4% to 112%.  Internal standards were analyzed with each sample and these 
results ranged from 97.7% to 111%.  The MDL was 115 µg/mL. 

Both lots of Mazola corn oil had peroxide numbers less than 3 meq/kg as required for 
biological testing (Appendix C).  The average peroxide number in the Mazola corn oil with an 
expiration date of 4-03 was 2.07 meq/kg (RSD = 5.9%).  The average peroxide number in the 
Mazola corn oil with an expiration date of 9-03 was 1.38 meq/kg (RSD = 7.8%).   

3.3 Statistical Results of Stability Trial 

A plot of methoxychlor with a target concentration of 5,000 µg/mL against time shows a 
significant decline in concentration (Figure 2).  All data points were less than 90% of the target 
concentration after three weeks.  Thus, the average day 0 concentration of 4673 µg/mL was tested 
for stability.  Based on the final regression model and the lower 95% confidence limit of the 
slope, the concentration of methoxychlor was expected to stay greater than or equal to 90% of the 
average day 0 concentration for up to an estimated 40 days (Table 3).  Thus, this stock solution 
was considered stable for the biological test duration of 4.5 weeks.  The complete statistical 
analysis is presented in Appendix D. 

All observations of methoxychlor with a target concentration of 10,000 µg/mL were less 
than 90% of the target concentration after four weeks.  Again, the average day 0 concentration of 
9027 µg/mL was tested for stability (Figure 2).  Based on the final regression model and the 
lower 95% confidence limit of the slope, the concentration of methoxychlor was expected to stay 
greater than or equal to 90% of the average day 0 concentration for an estimated 35 days (Table 
3).  Thus, this stock solution was considered stable for the biological test duration of 4.5 weeks.  
The complete statistical analysis is presented in Appendix D. 

3.4 Chemistry Results for the Analysis of In-Life Samples 

In-life chemistry recoveries for all doses based on target concentrations ranged from 90% 
to 109%.  The complete analysis is presented in Appendix E. 
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Figure 2. Observed Concentration of Methoxychlor with a Target Concentration of 
5,000 µg/mL (A) and 10,000 µg/mL (B) Against Time  

A 

B 
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Table 3. Summary of Statistical Results for Methoxychlor 
 

1839-1a-1 1839-1a-2 
WA 2-14-02-01 
Statistical Analysis conducted by Valerie Cullinan 
Using Minitab Version 13.32, Minitab Inc., 1999. Methoxychlor-5K Methoxychlor-10K 

Target Concentration (µg/mL) 5000 10000 
Number of determinations 1 1 
Number of days tested 84 84 
Number of replicates per day 3 3 
Number of outliers removed 0 0 
Number of observations removed 0 0 

Overall Mean Concentration 4319 8259 
95% Upper CL 4402 8445 
error degrees of freedom 32 32 

1-sample t-test of Ho: µ >= Target Sa S 
estimated intercept of ln(concentration) against time 8.4447 9.1075 
estimated slope of ln(concentration) against time -0.0020 -0.0024 

standard error of slope 0.0003 0.0003 
error degrees of freedom 31 31 

Significance test of lack-of-fit for final model S S 
Significance test of Ho: β = 0 vs. H1: β = 0 S S 
Lower 95% CL of β -0.003 -0.003 
Upper 95% CL of β -0.001 -0.002 
Maximum Percent Loss (using LCL) 2.0% 2.4% 
Mean Percent Loss (using bhat) 1.6% 1.9% 
LN(90% of Target) 8.4118 9.1050 
Number of days until at 90% of Target (using LCL) 13 1 
Conclusion using Target Concentration: Stable for 1 wks Stable for 0 wks 

   
Average Day 0 Concentration 4673 9027 
LN(90% of Day 0 Concentration) 8.3441 9.0026 
Number of days until at 90% of Day 0 Concentration (using 
LCL) 40 35 

Conclusion using Day 0 Concentration: Stable for 4.5 wks Stable for 4.5 wks 

a Significant at α = 0.05 

 

 

4.0 CONCLUSIONS 

The stated purity of methoxychlor by the manufacturer was 95.2%; Battelle-Sequim 
determined the compound to be 89.7% pure.  Stability testing of methoxychlor in corn oil 
concluded that the chemical was stable at the 5 mg/mL and 10 mg/mL concentrations for the 
required biological testing duration of 4.5 weeks when compared to the average day 0 
concentration, but not the nominal concentration.   

The level of peroxide measured in corn oil used for the stability trial was consistent with 
the request that the oil have a peroxide number less than 3 meq/kg. 

In-life chemistry recoveries for all doses based on target concentrations ranged from 90% 
to 109%. 



 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX A 
 

MANUFACTURER’S CERTIFICATE OF ANALYSIS/PURITY 
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APPENDIX B 
 

PURITY AND STABILITY TESTING PLAN 
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EDSP Purity Analysis and Stability Testing Plan for Methoxychlor 

Chemical Name: Methoxychlor  (MSL CF Login 1839) 
 
CAS Number: 72-43-5 
 
Lot Number: 049H1328, 2 100g bottles, stored at RT in Bldg5 Rm 219 
 
Expiration date: 4/06 
 
Manufacturer’s Purity Information:  95.2%   
 
Manufacturer’s Stability Information: stable 
 
MSL Purity Results: 
Purity (%)  To be determined at MSL by GC-FID scan 
 
MDL has not been determined.  
 
 
Bioassay Information: Pesticide LD50 (oral rat) 6000 mg/kg 
 
Study Director 
 Name: Dr. Julia George 
 Affiliation: RTI 
 Location: RTP, NC 
 Telephone number: 919-541-5862  
 
Proposed Bioassay: WA 2-14 
 
 Test Chemical: Methoxychlor 
 
 CAS: 72-43-5 
 
 Carrier(s): Mazola corn oil 
 
 Concentrations/Dilution Series: 5 and 10 mg/mL 
 
  Below MDL determined in Purity Analysis? 
 
 In vitro or in vivo tests?  In vivo 
 
 Organism to be tested: Rat 
 
 Method of test solution administration: Oral gavage  
 
 Planned/Proposed test duration: 4.5 weeks 
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EDSP Purity Analysis and Stability Testing Plan for Methoxychlor continued 
 
Design of Stability Test: 5 and 10 mg/mL in glass at 4 deg. C in the dark for 12 weeks, analyzed 
weekly in triplicate by GC detector 
 
 
Number of replicates:  3 
 
Duration:  12 weeks, sampling each week 
 
Other factors: 
 Temperature regime(s): 4 deg. C 
Test container type: Glass 
Light or dark: Dark except when container is removed for sampling or handling 
Other 
 
Statistical testing: Regression analysis of the slope for concentration versus time 
 
Resulting records package: 
 Manufacturer’s certificate of analysis or purity  
 MSDS 
 Records: 

• date sample received;  
• date(s) sample analyzed;  
• sample matrix;  
• electronic file identification codes (when applicable to 
identify instrument data files); 
• data summary reports; 

§ Chemical repository confirmatory test 
results of chemical identity and purity; 
§ Chemical repository test results of lot-to-
lot variation in chemical purity; 
§ Chemical repository periodic 
assessment results of changes in purity of stock 
solutions and dilutions and generation of 
degradation products 

• QC data reports; 
• data qualifying flags; and  
• dilution factor(s). 

 
 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX C 
 

ANALYTICAL RESULTS OF STABILITY TESTING
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Table C1. Methoxychlor concentration in Mazola Corn Oil (µg/mL) 

Target Conc. Sample ID Date Methoxychlor Average RSD Recovery1 

5000 ug/ml 1839-1a-1-1 R-1 6/18/2002 4641    

5000 ug/ml 1839-1a-1-1 R-2 6/18/2002 4754 4673 1.51% 93.5% 

5000 ug/ml 1839-1a-1-1 R-3 6/18/2002 4623    

10000 ug/ml 1839-1a-2-1 R-1 6/18/2002 8966    

10000 ug/ml 1839-1a-2-1 R-2 6/18/2002 8967 9027 1.16% 90.3% 

10000 ug/ml 1839-1a-2-1 R-3 6/18/2002 9147    

blank Corn Oil (T=0) 6/19/2002 115 U    

5000 ug/ml 1839-1a-1-2 R-1 6/25/2002 4558    

5000 ug/ml 1839-1a-1-2 R-2 6/25/2002 4716 4579 2.80% 91.6% 

5000 ug/ml 1839-1a-1-2 R-3 6/25/2002 4462    

10000 ug/ml 1839-1a-2-2 R-1 6/25/2002 8550    

10000 ug/ml 1839-1a-2-2 R-2 6/25/2002 9101 8830 3.12% 88.3% 

10000 ug/ml 1839-1a-2-2 R-3 6/25/2002 8840    

blank Corn Oil (week 1) 6/25/2002 115 U    

5000 ug/ml 1839-1a-1-3 R-1 7/2/2002 4414    

5000 ug/ml 1839-1a-1-3 R-2 7/2/2002 4688 4617 3.86% 92.3% 

5000 ug/ml 1839-1a-1-3 R-3 7/2/2002 4748    

10000 ug/ml 1839-1a-2-3 R-1 7/2/2002 8554    

10000 ug/ml 1839-1a-2-3 R-2 7/2/2002 8788 8701 1.47% 87.0% 

10000 ug/ml 1839-1a-2-3 R-3 7/2/2002 8760    

blank Corn Oil (week 2) 7/2/2002 115 U    

5000 ug/ml 1839-1a-1-4 R-1 7/9/2002 4432    

5000 ug/ml 1839-1a-1-4 R-2 7/9/2002 4310 4394 1.66% 87.9% 

5000 ug/ml 1839-1a-1-4 R-3 7/9/2002 4441    

10000 ug/ml 1839-1a-2-4 R-1 7/9/2002 9058    

10000 ug/ml 1839-1a-2-4 R-2 7/9/2002 9171 9063 1.16% 90.6% 

10000 ug/ml 1839-1a-2-4 R-3 7/9/2002 8961    

blank Corn Oil (week 3) 7/9/2002 115 U    

5000 ug/ml 1839-1a-1-5 R-1 7/16/2002 4333    

5000 ug/ml 1839-1a-1-5 R-2 7/16/2002 4428 4381 1.08% 87.6% 

5000 ug/ml 1839-1a-1-5 R-3 7/16/2002 4383    

10000 ug/ml 1839-1a-2-5 R-1 7/16/2002 8506    

10000 ug/ml 1839-1a-2-5 R-2 7/16/2002 8284 8444 1.65% 84.4% 

10000 ug/ml 1839-1a-2-5 R-3 7/16/2002 8541    

blank Corn Oil (week 4) 7/16/2002 115 U    

5000 ug/ml 1839-1a-1-6 R-1 7/23/2002 4132    

5000 ug/ml 1839-1a-1-6 R-2 7/23/2002 4205 4190 1.23% 83.8% 

5000 ug/ml 1839-1a-1-6 R-3 7/23/2002 4232    

10000 ug/ml 1839-1a-2-6 R-1 7/23/2002 8302    

10000 ug/ml 1839-1a-2-6 R-2 7/23/2002 8156 8267 1.19% 82.7% 

10000 ug/ml 1839-1a-2-6 R-3 7/23/2002 8344    

blank Corn Oil (week 5) 7/23/2002 115 U    

5000 ug/ml 1839-1a-1-7 R-1 8/6/2002 4475    

5000 ug/ml 1839-1a-1-7 R-2 8/6/2002 4461 4453 0.61% 89.1% 

5000 ug/ml 1839-1a-1-7 R-3 8/6/2002 4423    

10000 ug/ml 1839-1a-2-7 R-1 8/6/2002 7841    

10000 ug/ml 1839-1a-2-7 R-2 8/6/2002 7913 7975 2.18% 79.8% 

10000 ug/ml 1839-1a-2-7 R-3 8/6/2002 8171    
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Table C1. continued 
 

 
Target Conc. 

 
Sample ID Date Methoxychlor Average RSD Recovery1 

blank Corn Oil (week 7) 8/6/2002 115 U    

5000 ug/ml 1839-1a-1-8 R-1 8/13/2002 4295    

5000 ug/ml 1839-1a-1-8 R-2 8/13/2002 4302 4340 1.65% 86.8% 

5000 ug/ml 1839-1a-1-8 R-3 8/13/2002 4423    

10000 ug/ml 1839-1a-2-8 R-1 8/13/2002 7775    

10000 ug/ml 1839-1a-2-8 R-2 8/13/2002 7916 7867 1.02% 78.7% 

10000 ug/ml 1839-1a-2-8 R-3 8/13/2002 7910    

blank Corn Oil (week 8) 8/13/2002 115 U    

5000 ug/ml 1839-1a-1-9 R-1 8/20/2002 4116    

5000 ug/ml 1839-1a-1-9 R-2 8/20/2002 3922 4018 2.41% 80.4% 

5000 ug/ml 1839-1a-1-9 R-3 8/20/2002 4017    

10000 ug/ml 1839-1a-2-9 R-1 8/20/2002 7507    

10000 ug/ml 1839-1a-2-9 R-2 8/20/2002 7363 7434 0.97% 74.3% 

10000 ug/ml 1839-1a-2-9 R-3 8/20/2002 7430    

blank Corn Oil (week 9) 8/20/2002 115 U    

5000 ug/ml 1839-1a-1-10 R-1 8/27/2002 3731    

5000 ug/ml 1839-1a-1-10 R-2 8/27/2002 3719 3750 1.18% 75.0% 

5000 ug/ml 1839-1a-1-10 R-3 8/27/2002 3801    

10000 ug/ml 1839-1a-2-10 R-1 8/27/2002 7057    

10000 ug/ml 1839-1a-2-10 R-2 8/27/2002 7087 7085 0.39% 70.9% 

10000 ug/ml 1839-1a-2-10 R-3 8/27/2002 7111    

blank 
Corn Oil (week 
10) 8/27/2002 115 U    

5000 ug/ml 1839-1a-1-12 R-1 9/10/2002 4022    

5000 ug/ml 1839-1a-1-12 R-2 9/10/2002 4067 4115 3.01% 82.3% 

5000 ug/ml 1839-1a-1-12 R-3 9/10/2002 4255    

10000 ug/ml 1839-1a-2-12 R-1 9/10/2002 8263    

10000 ug/ml 1839-1a-2-12 R-2 9/10/2002 8047 8157 1.33% 81.6% 

10000 ug/ml 1839-1a-2-12 R-3 9/10/2002 8160    

blank 
Corn Oil (week 
12) 9/10/2002 115 U    

1 Recovery is relative to the target concentration 
U = Not detected at a value greater than the MDL 
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Table C.2. CCV Data for Methoxychlor Concentration in Mazola Corn Oil 
 

Time Sample Name Methoxychlor (µg/mL) Recovery PD 

T=0 EDSP Mix1 5 ug/ml 4.81 96.2% 3.8% 
 EDSP Mix1 5 ug/ml 5.16 103% 3.2% 
 EDSP Mix1 5 ug/ml 5.12 102% 2.4% 
 EDSP Mix1 5 ug/ml 5.10 102% 2.0% 

Week 1 EDSP Mix1 5 ug/ml 4.94 98.8% 1.2% 
 EDSP Mix1 5 ug/ml 5.06 101% 1.2% 
 EDSP Mix1 5 ug/ml 5.08 102% 1.6% 
 EDSP Mix1 5 ug/ml 5.07 101% 1.4% 

Week 2 EDSP Mix1 5 ug/ml 4.99 100% 0.2% 
 EDSP Mix1 5 ug/ml 5.02 100% 0.4% 
 EDSP Mix1 5 ug/ml 4.94 98.8% 1.2% 
 EDSP Mix1 5 ug/ml 4.97 99.4% 0.6% 

Week 3 EDSP Mix1 5 ug/ml 5.00 100% 0.0% 
 EDSP Mix1 5 ug/ml 5.13 103% 2.6% 
 EDSP Mix1 5 ug/ml 5.05 101% 1.0% 
 EDSP Mix1 5 ug/ml 5.07 101% 1.4% 
 EDSP Mix1 5 ug/ml 4.88 97.6% 2.4% 

Week 4 EDSP Mix1 5 ug/ml 4.85 97.0% 3.0% 
 EDSP Mix1 5 ug/ml 5.03 101% 0.6% 
 EDSP Mix1 5 ug/ml 4.95 99.0% 1.0% 
 EDSP Mix1 5 ug/ml 4.97 99.4% 0.6% 

Week 5 EDSP Mix1 5 ug/ml 5.00 100% 0.0% 
 EDSP Mix1 5 ug/ml 4.80 96.0% 4.0% 
 EDSP Mix1 5 ug/ml 4.67 93.4% 6.6% 
 EDSP Mix1 5 ug/ml 4.48 89.6% 10.4% 

Week 7 EDSP Mix1 5 ug/ml 4.93 98.6% 1.4% 
 EDSP Mix1 5 ug/ml 5.25 105% 5.0% 
 EDSP Mix1 5 ug/ml 5.62 112% 12.4% 
 EDSP Mix1 5 ug/ml 5.52 110% 10.4% 

Week 8 EDSP Mix1 5 ug/ml 4.86 97.2% 2.8% 
 EDSP Mix1 5 ug/ml 5.31 106% 6.2% 
 EDSP Mix1 5 ug/ml 5.30 106% 6.0% 
 EDSP Mix1 5 ug/ml 5.47 109% 9.4% 

Week 9 EDSP Mix1 5 ug/ml 4.61 92.2% 7.8% 
 EDSP Mix1 5 ug/ml 4.84 96.8% 3.2% 
 EDSP Mix1 5 ug/ml 4.93 98.6% 1.4% 
 EDSP Mix1 5 ug/ml 5.01 100% 0.2% 

Week 10 EDSP Mix1 5 ug/ml 4.37 87.4% 12.6% 
 EDSP Mix1 5 ug/ml 4.50 90.0% 10.0% 
 EDSP Mix1 5 ug/ml 4.53 90.6% 9.4% 
 EDSP Mix1 5 ug/ml 4.54 90.8% 9.2% 

Week 12 EDSP Mix1 5 ug/ml 4.75 95.0% 5.0% 
 EDSP Mix1 5 ug/ml 4.95 99.0% 1.0% 
 EDSP Mix1 5 ug/ml 4.97 99.4% 0.6% 
 EDSP Mix1 5 ug/ml 4.96 99.2% 0.8% 
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Text Box C1.  Calibration Standard Preparation 

Calibration Standard EDSP Mix 1 
 
Calibrations were performed using a five-point calibration curve labeled EDSP Mix 1 A 
thru E.   This mix is used for Atrazine, Fenarimol, p,p'-DDE, Methoxychlor and 
Vinclozolin analyzed by GC-FID.  These standards were made by serial dilutions of 
standards for each compound. 

• Atrazine standard was made by weighing 0.0499 g of the neat material into a 
50 mL volumetric flask.  This was then diluted to the 50 mL mark with 
Methylene chloride and labeled 1826-1-1. 

• Fenarimol standard was made by weighing 0.0506 g of the neat material into a 
50 mL volumetric flask.  This was then diluted to the 50 mL mark with hexane 
and labeled 1829B-1. 

• p,p'-DDE standard was made by weighing  0.0501 g of the neat material into a 
50 mL volumetric flask.  This was then diluted to the 50 mL mark with hexane 
and labeled 1832-1a-1. 

• Methoxychlor standard was made by weighing 0.0513 g of the neat material 
into a 50 mL volumetric flask.  This was then diluted to the 50 mL mark with 
hexane and labeled 1808-1-3. 

• Vinclozolin standard was made by weighing 0.0512 g of the neat material into 
a 50 mL volumetric flask.  This was then diluted to the 50 mL mark with 
hexane and labeled 1779-78. 

 
This analysis used an internal standard, in this case 5a androstane, which is made by 
weighing  0.0511 g of the neat material into a 50 mL volumetric flask.  This was then 
diluted to the 50 mL mark with hexane, this is then labeled REP7.   

 
The EDSP Mix 1 series (A through E) was made as follows. 

• Solution A, 1 ml of 1826-1-1, 1829B-1, 1832-1a-1, 1808-1-3, 1779-78 and 
0.02 ml REP7 added to a 10 ml volumetric flask and diluted to the mark 
with hexane. 

• Solution B, 1 ml of 1826-1-1, 1829B-1, 1832-1a-1, 1808-1-3, 1779-78 and 
1 ml REP7 added to a 50 ml volumetric flask and diluted to the mark with 
hexane. 

• Solution C, 0.25 ml of 1826-1-1, 1829B-1, 1832-1a-1, 1808-1-3, 1779-78 
and 1 ml REP7 added to a 50 ml volumetric flask and diluted to the mark 
with hexane. 

• Solution D, 0.1 ml of 1826-1-1, 1829B-1, 1832-1a-1, 1808-1-3, 1779-78 
and 2 ml REP7 added to a 100 ml volumetric flask and diluted to the mark 
with hexane. 

• Solution E, 0.05 ml of 1826-1-1, 1829B-1, 1832-1a-1, 1808-1-3, 1779-78 
and 2 ml REP7 added to a 100 ml volumetric flask and diluted to the mark 
with hexane. 
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Table C.3. Internal Standards Data for Methoxychlor in Mazola Corn Oil 
 

Sample Name Date 5A Androstane Recovery 

1839-1a-1-1 R-1 6/18/2002 105% 
1839-1a-1-1 R-2 6/18/2002 103% 
1839-1a-1-1 R-3 6/18/2002 105% 
1839-1a-2-1 R-1 6/18/2002 105% 
1839-1a-2-1 R-2 6/18/2002 107% 
1839-1a-2-1 R-3 6/18/2002 108% 
1839-1a-1-2 R-1 6/25/2002 101% 
1839-1a-1-2 R-2 6/25/2002 105% 
1839-1a-1-2 R-3 6/25/2002 104% 
1839-1a-2-2 R-1 6/25/2002 104% 
1839-1a-2-2 R-2 6/25/2002 102% 
1839-1a-2-2 R-3 6/25/2002 103% 
1839-1a-1-3 R-1 7/2/2002 104% 
1839-1a-1-3 R-2 7/2/2002 97.7% 
1839-1a-1-3 R-3 7/2/2002 100% 
1839-1a-2-3 R-1 7/2/2002 104% 
1839-1a-2-3 R-2 7/2/2002 102% 
1839-1a-2-3 R-3 7/2/2002 102% 
1839-1a-1-4 R-1 7/9/2002 103% 
1839-1a-1-4 R-2 7/9/2002 103% 
1839-1a-1-4 R-3 7/9/2002 101% 
1839-1a-2-4 R-1 7/9/2002 99.4% 
1839-1a-2-4 R-2 7/9/2002 98.5% 
1839-1a-2-4 R-3 7/9/2002 98.7% 
1839-1a-1-5 R-1 7/16/2002 107% 
1839-1a-1-5 R-2 7/16/2002 105% 
1839-1a-1-5 R-3 7/16/2002 104% 
1839-1a-2-5 R-1 7/16/2002 103% 
1839-1a-2-5 R-2 7/16/2002 110% 
1839-1a-2-5 R-3 7/16/2002 103% 
1839-1a-1-6 R-1 7/23/2002 107% 
1839-1a-1-6 R-2 7/23/2002 105% 
1839-1a-1-6 R-3 7/23/2002 105% 
1839-1a-2-6 R-1 7/23/2002 106% 
1839-1a-2-6 R-2 7/23/2002 103% 
1839-1a-2-6 R-3 7/23/2002 106% 
1839-1a-1-7 R-1 8/6/2002 102% 
1839-1a-1-7 R-2 8/6/2002 102% 
1839-1a-1-7 R-3 8/6/2002 102% 
1839-1a-2-7 R-1 8/6/2002 103% 
1839-1a-2-7 R-2 8/6/2002 102% 
1839-1a-2-7 R-3 8/6/2002 102% 
1839-1a-1-8 R-1 8/13/2002 103% 
1839-1a-1-8 R-2 8/13/2002 105% 
1839-1a-1-8 R-3 8/13/2002 105% 
1839-1a-2-8 R-1 8/13/2002 106% 
1839-1a-2-8 R-2 8/13/2002 102% 
1839-1a-2-8 R-3 8/13/2002 103% 
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Table C3. continued 
 

Sample Name 
 

Sample Name 
 

Sample Name 

1839-1a-1-9 R-1 8/20/2002 102% 
1839-1a-1-9 R-2 8/20/2002 105% 
1839-1a-1-9 R-3 8/20/2002 104% 
1839-1a-2-9 R-1 8/20/2002 106% 
1839-1a-2-9 R-2 8/20/2002 104% 
1839-1a-2-9 R-3 8/20/2002 103% 
1839-1a-1-10 R-1 8/27/2002 106% 
1839-1a-1-10 R-2 8/27/2002 110% 
1839-1a-1-10 R-3 8/27/2002 111% 
1839-1a-2-10 R-1 8/27/2002 108% 
1839-1a-2-10 R-2 8/27/2002 108% 
1839-1a-2-10 R-3 8/27/2002 108% 
1839-1a-1-12 R-1 9/10/2002 105% 
1839-1a-1-12 R-2 9/10/2002 105% 
1839-1a-1-12 R-3 9/10/2002 105% 
1839-1a-2-12 R-1 9/10/2002 102% 
1839-1a-2-12 R-2 9/10/2002 105% 
1839-1a-2-12 R-3 9/10/2002 107% 

 
 
 
 
 

Table C.4. Peroxide Concentration in Mazola Corn Oil (meq/kg) measured on 6/17/02 

Sample 

Volume of 
Sodium 

Thiosulfate (mL) Normality 

Weight 
of Oil 

(g) 
Peroxide 
Number 

Average 
Peroxide 
Number RSD 

Blank 0.75 0.005 5.00 0.75   
Mazola Corn Oil 
Expiration 9-03 R-1 1.6 0.005 5.43 1.47   
Mazola Corn Oil 
Expiration 9-03 R-2 1.5 0.005 5.32 1.41 1.38 7.8% 
Mazola Corn Oil 
Expiration 9-03 R-3 1.2 0.005 4.75 1.26   
Mazola Corn Oil 
Expiration 4-03 R-1 2.0 0.005 5.18 1.93   
Mazola Corn Oil 
Expiration 4-03 R-2 2.2 0.005 5.09 2.16 2.07 5.9% 
Mazola Corn Oil 
Expiration 4-03 R-3 2.5 0.005 5.21 2.11   

 

 



 

 
 
 
 
 
 
 
 
 
 
 

APPENDIX D 
 

STATISTICAL REPORT 



EDSP Work Assignment 2-14:  Methoxychlor  D.1 

WA-2-14-02-01 
Statistical Analysis conducted by Valerie Cullinan 
Using Minitab Version 13.32, Minitab Inc., 1999. 
 
—————   11/25/2002 11:22:30 AM   ———————————————————— 

Analysis of Methoxychlor-5k in corn oil 
 

• Test to determine if the data are from a population with mean of 5000. 
 
One-Sample T: Methoxychlor-5K 
 
Test of mu = 5000 vs mu < 5000 
 
Variable           N      Mean     StDev   SE Mean 
Methoxychlor-     33    4319.0     281.5      49.0 
 
Variable       95.0% Upper Bound        T      P 
Methoxychlor-             4402.0   -13.90  0.000 
 
 
t Boxplot of Methoxychlor-5K 

480043003800

Methoxyclor-5K

Boxplot of Methoxyclor-5K
(with Ho and 95% t-confidence bound for the mean)

]
X
_

 
• Nonparametric Test for outlier. 

 
Outliers are < Median-3*IQD OR > Median+3*IQD 
Boundary for outliers are values <    3348.62  and >    5416.88 
No outliers 
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• Transform data to natural logarithm and conduct regression analysis. 
 
     Week     Rep Ln(Concentration) 
        0       1      8.4428 
        0       2      8.4667 
        0       3      8.4388 
        7       1      8.4246 
        7       2      8.4587 
        7       3      8.4034 
       14       1      8.3925 
       14       2      8.4529 
       14       3      8.4654 
       21       1      8.3965 
       21       2      8.3687 
       21       3      8.3985 
       28       1      8.3740 
       28       2      8.3957 
       28       3      8.3854 
       35       1      8.3266 
       35       2      8.3441 
       35       3      8.3504 
       49       1      8.4063 
       49       2      8.4030 
       49       3      8.3945 
       56       1      8.3651 
       56       2      8.3669 
       56       3      8.3945 
       63       1      8.3225 
       63       2      8.2743 
       63       3      8.2983 
       70       1      8.2245 
       70       2      8.2212 
       70       3      8.2430 
       84       1      8.2996 
       84       2      8.3106 
       84       3      8.3559 
 

• Conducts Simple Linear Regression 
 
Regression Analysis: Methoxychlor-5K versus Day 
The regression equation is 
Methoxychlor-5K = 8.44 - 0.00196 Day 
 
Predictor        Coef     SE Coef          T        P 
Constant      8.44471     0.01299     650.13    0.000 
Day        -0.0019588   0.0002772      -7.07    0.000 
S = 0.04180     R-Sq = 61.7%     R-Sq(adj) = 60.5% 
 
Analysis of Variance 
Source            DF          SS          MS         F        P 
Regression         1    0.087268    0.087268     49.94    0.000 
Residual Error    31    0.054171    0.001747 
  Lack of Fit      9    0.044193    0.004910     10.83    0.000 
  Pure Error      22    0.009978    0.000454 
Total             32    0.141440 
 
Unusual Observations 
Obs        Day   Methoxychlor         Fit      SE Fit    Residual    St Resid 
 28       70.0    8.22455     8.30760     0.01130    -0.08305       -2.06R  
 29       70.0    8.22122     8.30760     0.01130    -0.08638       -2.15R  
 
R denotes an observation with a large standardized residual 
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Normplot of Residuals for Methoxychlor 
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Residuals from Methoxychlor vs Day 
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• Power analysis for t-test of slope less than zero 
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Power and Sample Size 
 
1-Sample t Test 
 
Testing mean = null (versus < null) 
Calculating power for mean = null + difference 
Alpha = 0.05  Sigma = 0.0418026 
 
Sample 
  Size   Power  Difference 
    31  0.9900     -0.0305 
 
 

• That means we would detect a mean of 8.4867 as significantly less than ln(5000) 
= 8.5172 or a change of 4850 from 5000 = 3.0% loss. 

 
 

• Fit 95% confidence bands about the fitted simple linear model 
  
Fitted Line Plot: Methoxychlor- versus Day 
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Regression Plot

 
• Conclusion – stable for 1 weeks from target concentration. 
• Conclusion – stable for 4.5 weeks if from average of day 0 concentration 
(see Excel spreadsheet WA 2-10_WA2-14stability rev 1.xls). 
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WA-2-14-02-01 
Statistical Analysis conducted by Valerie Cullinan 
Using Minitab Version 13.32, Minitab Inc., 1999. 
 
—————   11/25/2002 11:22:30 AM   ———————————————————— 

Analysis of Methoxychlor-10k in corn oil 
 

• Test to determine if the data are from a population with mean of 10000. 
 
One-Sample T: Methoxychlor-10K 
 
Test of mu = 10000 vs mu < 10000 
 
Variable           N      Mean     StDev   SE Mean 
Methoxychlor-     33      8259       630       110 
 
Variable       95.0% Upper Bound        T      P 
Methoxychlor-               8445   -15.89  0.000 
 
t Boxplot of Methoxychlor-10K 

900080007000

Methoxyclor-10K

Boxplot of Methoxyclor-10K
(with Ho and 95% t-confidence bound for the mean)

]
X
_

 
• Nonparametric Test for outlier. 

 
Outliers are < Median-3*IQD OR > Median+3*IQD 
Boundary for outliers are values <    5469.47  and >    11098.7 
No outliers 
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• Transform data to natural logarithm and conduct regression analysis. 
 
     Week     Rep Ln(Concentration) 
        0       1      9.1012 
        0       2      9.1013 
        0       3      9.1212 
        7       1      9.0537 
        7       2      9.1162 
        7       3      9.0870 
       14       1      9.0541 
       14       2      9.0812 
       14       3      9.0779 
       21       1      9.1114 
       21       2      9.1238 
       21       3      9.1006 
       28       1      9.0486 
       28       2      9.0221 
       28       3      9.0527 
       35       1      9.0242 
       35       2      9.0065 
       35       3      9.0293 
       49       1      8.9671 
       49       2      8.9762 
       49       3      9.0084 
       56       1      8.9586 
       56       2      8.9766 
       56       3      8.9759 
       63       1      8.9237 
       63       2      8.9043 
       63       3      8.9133 
       70       1      8.8617 
       70       2      8.8660 
       70       3      8.8694 
       84       1      9.0195 
       84       2      8.9930 
       84       3      9.0070 
 

• Conducts Simple Linear Regression 
 
Regression Analysis: Methoxychlor-10K versus Day 
The regression equation is 
Methoxychlor-10K = 9.11 - 0.00235 Day 
 
Predictor        Coef     SE Coef          T        P 
Constant      9.10753     0.01442     631.66    0.000 
Day        -0.0023535   0.0003077      -7.65    0.000 
S = 0.04640     R-Sq = 65.4%     R-Sq(adj) = 64.2% 
 
Analysis of Variance 
Source            DF          SS          MS         F        P 
Regression         1     0.12598     0.12598     58.51    0.000 
Residual Error    31     0.06675     0.00215 
  Lack of Fit      9     0.06127     0.00681     27.33    0.000 
  Pure Error      22     0.00548     0.00025 
Total             32     0.19273 
 
Unusual Observations 
Obs        Day   Methoxychlor         Fit      SE Fit    Residual    St Resid 
 31       84.0    9.01955     8.90984     0.01608     0.10971        2.52R  
 33       84.0    9.00696     8.90984     0.01608     0.09712        2.23R  
 
R denotes an observation with a large standardized residual 



EDSP Work Assignment 2-14:  Methoxychlor  D.7 

 
Normplot of Residuals for Methoxychlor 
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Residuals from Methoxychlor vs Day 
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• Power analysis for t-test of slope less than zero 
 
Power and Sample Size 
 
1-Sample t Test 
 
Testing mean = null (versus < null) 
Calculating power for mean = null + difference 
Alpha = 0.05  Sigma = 0.0464018 
 
Sample 
  Size   Power  Difference 
    31  0.9900     -0.0339 
 
 

• That means we would detect a mean of 9.1764 as significantly less than 
ln(10000) = 9.2103 or a change of 9667 from 10000 = 3.3% loss. 

 
 

• Fit 95% confidence bands about the fitted simple linear model 
  
Fitted Line Plot: Methoxychlor- versus Day 
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• Conclusion – stable for 0 weeks from target concentration. 
• Conclusion – stable for 4.5 weeks if from average of day 0 concentration 
(see Excel spreadsheet WA 2-10_WA2-14stability rev 1.xls).  



 

 
 
 
 
 
 
 
 
 
 
 

APPENDIX E 
 

CHEMISTRY RESULTS  

FOR THE ANALYSIS OF IN-LIFE SAMPLES 
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Chemistry Results for Analysis of In-Life Samples 
 
PROJECT: EDSP WA 2-14 

 
PARAMETER: Methoxychlor in-life test solution samples in corn oil  

 
LABORATORY: Battelle Marine Sciences Laboratory 

1529 West Sequim Bay Rd. 
Sequim, WA  98382 
 

MATRIX: Methoxychlor in corn oil 
 

TEST SOLUTION 
SAMPLE CUSTODY 
AND PROCESSING: 

Test solution samples were prepared by the EDSP Chemical Repository, Sequim, 
WA, using methoxychlor (CF 1839, Sigma lot #49H1328, expiration date 4/06) 
dissolved in Mazola corn oil (corn oil was from containers with the following 
expiration dates: 06/12/03, 01/01/04, and 04/24/04).  A large volume of corn 
oil was used because many formulations for WA 2-14 were prepared at one 
time.  Samples were prepared at two test concentrations, 5 mg/mL and 
10 mg/mL, for all replicates and exposures unless noted below.  The 5 mg/mL 
concentration was prepared by dissolving 1.05 g of methoxychlor in 185 g of 
corn oil in a pre-cleaned, amber glass container.  The 10 mg/mL concentration 
was prepared by dissolving 2.10 g of methoxychlor in 184 g of corn oil. Note: 
the weights used reflect adjustments made for the 95% purity of the 
methoxychlor. 
 
Samples for female rat exposures were prepared at three different times 
(Table 1): 
Replicate 1 – prepared on 09/09/02 and shipped on 09/10/02 
Replicate 2 – prepared on 09/15/02 and shipped on 09/16/02 
Replicate 3 – 5 mg/mL concentration only, prepared on 09/15/02 and shipped 
on 9/16/02 to replace Replicate 1 at the 5 mg/mL concentration, which was not 
verified upon analysis.  
 
Samples for male rat exposures were prepared at four different times: 
Replicate 1 – prepared on 09/09/02 and shipped on 09/26/02 
Replicate 2 – prepared on 10/02/02 and shipped on 10/03/02 
Replicate 3 – prepared on 10/16/02 and shipped on 10/17/02 
Replicate 4 – prepared on 11/03/02 and shipped on 11/04/02. 
Results of verification of concentrations for Replicates 1, 2, and 3 are reported 
in Table 2. 
 
The test solution was sampled four times during the female test (9/18/02, 
9/24/02, 10/01/02, and 10/08/02) and four times during the male test 
(10/07/02, 10/14/02, 10/21/02, and 10/28/02). Data are reported in Table 3 for 
females and Table 4 for males.  Table 5 provides results of analysis of 
remaining formulation samples after dosing to assess changes in test solution 
concentration from the beginning and end of the test. 
 
Processing 
Test Solution Samples for Concentration Verification Prior to Shipping: 
 
The container was sampled prior to shipment.  1 mL triplicate samples were 
removed and each placed in a tared, 60 mL, amber glass bottle.  The weight of 
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the sample was determined gravimetrically.  A 1 g subsample was removed, 
placed in a 30 mL amber ashed vial, and 25 mL of hexane (JT Baker lot number 
X40E12) was added and the bottle agitated to mix.  Then, 0.1 mL sample and 
0.02 mL internal standard, 5a androstane, and 0.88 mL hexane were 
transferred to an auto sampler vial.  
 
In-life and Returned Container Samples: 
 
In-life and returned containers were analyzed the same way.  Some of the 
returned containers were returned empty, so only containers with sufficient 
material were analyzed. 
 
The samples were removed from the refrigerator, allowed to warm to room 
temperature, and then stirred using a magnetic stir bar and stir plate.  About 1 
mL was sampled and placed in a tared, 30 mL, amber-glass bottle.  The weight 
of the sample was determined gravimetrically.  25 mL of hexane was added and 
the bottle agitated to mix.  Then 0.1 mL was transferred to a 1.8 mL vial with 
0.02 mL of internal standard solution containing 5a androstane and 0.88 mL 
hexane.     
 

SAMPLE ANALYSIS: The samples were analyzed by gas chromatograph (GC) with a flame ionization 
detector (FID). The GC was set up with an auto sampler and a 30-m x 0.25-
mm, DB-5 capillary column.  The temperature program was set to start at 50ºC, 
and ramped at 20ºC/min to a final temperature of 320ºC.  The injection port 
temperature was set at 270ºC and the detector temperature at 320ºC.  The 
auto sampler was set to inject 1 µL of the matrix dilution. 
 

 
 

Data Quality Objectives  Control Limits   
Procedural Blank   <5 * MDL 
Blank Spike Recovery   40% - 120% 
Continuing Standard Recovery  75% - 125%  

 
 
QA/QC SUMMARY 
 
METHODS: GC-FID 

 
CALIBRATION: Calibration with a five-point curve was done using dilutions prepared from 

standard EDSP Mix 1 (see Appendix C) with a continuing calibration 
verification (CCV) sample analyzed every 10 samples.   
 

CONTINUING 
STANDARD 
RECOVERY: 

Percent recovery results for initial and CCV samples analyzed with the in-life 
sample data set ranged from 91% to 117% with a mean recovery of 100%.  
There were no occurrences of recoveries exceeding the 75% to 125% 
acceptability range. 
 

BLANK: Methoxychlor was not detected above the detection limit in the corn oil blank 
analyzed with the test solution and in-life samples. 
 

DETECTION LIMIT: The methoxychlor method detection limit (MDL) in corn oil was 115 µg/mL as 
determined by an MDL study. No data below this value were reported.   
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BLANK SPIKE 
SAMPLES: 

Blank spike samples were not analyzed.  In this analysis, sampling was 
performed by taking the sample material from flask through to analysis.  
Analyzing a spiked sample would be no different from analyzing a CCV. 
 

INTERNAL 
STANDARD: 

5a androstane was spiked into each sample and analyzed as the internal 
standard.  Average percent recovery results ranged from 99% to 103%.  
There were no cases in which the percent recovery of the internal standard 
exceeded the acceptance range of 40% to 120%. 
 

REPLICATE 
ANALYSIS: 

The percent relative standard deviations (% RSD) for the two test solution 
concentrations for female exposures ranged from 2.06 to 5.65. 
 
The % RSD for the two methoxychlor concentrations for male exposures 
ranged from 0.600 to 2.46. 
 
Replicate samples were not submitted for the in-life sample set. 
 

 
 
 

Table 1.  Verification of Methoxychlor Test Solution Concentrations for Female Exposures 
 

Nominal 
Conc. Sample ID Number 

Measured 
Conc.  

(mg/mL) 

Replicate 
Mean 

(mg/mL) 

 
% RSD 

R-1; 09/09/02     

5 mg/mL 2-14 –B-F R-1, R-1 N/A 
  

5 mg/mL 2-14 –B-F R-1, R-2 4.31(a) N/A N/A 
5 mg/mL 2-14 –B-F R-1, R-3 8.59(a) N/A  

     
10 mg/mL 2-14 –C-F R-1, R-1 9.57   
10 mg/mL 2-14 –C-F R-1, R-2 9.19 9.36 2.06 
10 mg/mL 2-14 –C-F R-1, R-3 9.31   

     
R-2; 09/15/02     

5 mg/mL 2-14 –B-F R-2, R-1 5.12   
5 mg/mL 2-14 –B-F R-2, R-2 4.63 4.94 5.65 
5 mg/mL 2-14 –B-F R-2, R-3 5.01   

     
R-3 09/15/02     

5 mg/mL 2-14 –B-F R-3, R-1 4.66   
5 mg/mL 2-14 –B-F R-3, R-2 4.94 4.87 3.98 
5 mg/mL 2-14 –B-F R-3, R-3 5.03   

 
(a) Concentrations were not as expected, and replacement test solutions (R-3, 9/15/02) were 

provided. 
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Table 2.  Verification of Methoxychlor Test Solution Concentrations for Male Exposures 
 

Nominal 
Conc. Sample ID Number 

Measured 
Conc.  

(mg/mL) 

Replicate 
Mean 

(mg/mL) 

 
% RSD 

R-1; 09/09/02     
5 mg/mL 2-14 –L-M R-1, R-1 4.76   
5 mg/mL 2-14 –L-M R-1, R-2 4.61 4.69 1.54 
5 mg/mL 2-14 –L-M R-1, R-3 4.69   

     
10 mg/mL 2-14 –M-M R-1, R-1 9.79   
10 mg/mL 2-14 –M-M R-1, R-2 9.58 9.62 1.59 
10 mg/mL 2-14 –M-M R-1, R-3 9.50   

     
R-2; 10/02/02     

5 mg/mL 2-14 –L-M R-2, R-1 4.89   
5 mg/mL 2-14 –L-M R-2, R-2 4.87 4.90 0.600 
5 mg/mL 2-14 –L-M R-2, R-3 4.93   

     
10 mg/mL 2-14 –M-M R-2, R-1 9.71   
10 mg/mL 2-14 –M-M R-2, R-2 9.71 9.85 2.46 
10 mg/mL 2-14 –M-M R-2, R-3 10.13   

     
R-3 10/16/02     

5 mg/mL 2-14 –L-M R-3, R-1 5.38   
5 mg/mL 2-14 –L-M R-3, R-2 5.44 5.48 2.21 
5 mg/mL 2-14 –L-M R-3, R-3 5.62   

     
10 mg/mL 2-14 –M-M R-3, R-1 10.93   
10 mg/mL 2-14 –M-M R-3, R-2 10.86 10.8 0.797 
10 mg/mL 2-14 –M-M R-3, R-3 10.75   

     
 
 
 

Table 3.  Methoxychlor In-life Sample – Females 
 

Date Sample 
Collected 

Date 
Sample 

Received 

Date 
Sample 

Analyzed 

Nominal 
Conc. 

Sample ID 
Number 

Measured 
Conc.  

 (mg/mL) 

% of 
Nominal 

09/18/02 10/16/02 11/23/02 5 mg/mL WA2-14B-F 9-18 Vial 4.61 92% 
09/24/02 10/16/02 11/23/02 5 mg/mL WA2-14B-F 9-24 Vial 4.63 93% 
10/01/02 10/16/02 11/23/02 5 mg/mL WA2-14B-F 10-1 Vial 4.79 96% 
10/08/02 10/16/02 11/23/02 5 mg/mL WA2-14B-F 10-8 Vial 4.93 99% 

       
09/18/02 10/16/02 11/23/02 10 mg/mL WA2-14C-F 9-18 Vial 9.01 90% 
09/24/02 10/16/02 11/23/02 10 mg/mL WA2-14C-F 9-24 Vial 9.21 92% 
10/01/02 10/16/02 11/23/02 10 mg/mL WA2-14C-F 10-1 Vial 9.26 93% 
10/08/02 10/16/02 11/23/02 10 mg/mL WA2-14C-F 10-8 Vial 9.43 94% 

 
 



EDSP Work Assignment 2-14:  Methoxychlor E.5 

Table 4.  Methoxychlor In-life Sample– Males 
 

Date Sample 
Collected 

Date 
Sample 

Received 

Date 
Sample 

Analyzed 
Nominal 

Conc. 

Sample ID 
Number 

Measured 
Conc.  

 mg/mL) 

% of 
Nominal 

10/07/02 11/13/02 11/23/02 5 mg/mL WA2-14L-M 10-7 Vial 4.72 94% 
10/14/02 11/13/02 11/23/02 5 mg/mL WA2-14L-M 10-14Vial 4.63 93% 
10/21/02 11/13/02 12/05/02(a) 5 mg/mL WA2-14L-M 10-21Vial 5.43(a) 109% 
10/28/02 11/13/02 11/23/02 5 mg/mL WA2-14L-M 10-28Vial 4.52 90% 

       
10/07/02 11/13/02 11/23/02 10 mg/mL WA2-14M-M 10-7 Vial 9.23 92% 
10/14/02 11/13/02 12/05/02(a) 10 mg/mL WA2-14M-M 10-14Vial 9.85(a) 99% 
10/21/02 11/13/02 12/05/02(a) 10 mg/mL WA2-14M-M 10-21Vial 9.26(a) 93% 
10/28/02 11/13/02 11/23/02 10 mg/mL WA2-14M-M 10-28Vial 9.12 91% 
(a) Re-analyzed on 12/05/02 
 
  
 

Table 5. Methoxychlor Post-Test Sample Concentrations for Formulations Returned to 
Battelle from RTI 

 
Date 

Sample  
Prepared 

Date 
Sample 

Received 

Date 
Sample 

Analyzed 

Nominal 
Conc. 

Sample ID 
Number 

Measured 
Conc.  

 (mg/mL) 

% of 
Nominal 

Female 
Exposures 

  
   

 

09/09/02 10/16/02 11/22/02 5 mg/mL WA 2-14-B-F Rep1Jar 4.62 92% 
09/15/02 10/16/02 11/22/02 5 mg/mL WA 2-14-B-F Rep2Jar 4.93 99% 
09/15/02 10/16/02 11/22/02 10 mg/mL WA 2-14-C-F Rep2Jar 9.34 93% 

Male 
Exposures       

09/09/02 11/13/02 11/22/02 5 mg/mL WA 2-14-L-M Rep1Jar 4.57 91% 
10/02/02 11/13/02 11/22/02 5 mg/mL WA 2-14-L-M Rep2Jar 4.70 94% 
11/03/02 11/13/02 11/22/02 5 mg/mL WA 2-14-L-M Rep4Jar 4.62 92% 

       
09/09/02 11/13/02 11/22/02 10 mg/mL WA 2-14-M-M Rep1Jar 9.12 91% 
10/02/02 11/13/02 11/22/02 10 mg/mL WA 2-14-M-M Rep2Jar 9.42 94% 
11/03/02 11/13/02 11/22/02 10 mg/mL WA 2-14-M-M Rep4Jar 9.28 93% 
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Chemistry Report for WA 2-14 

Phenobarbital in Mazola Corn Oil 
 

 

Parameter Chemical 
Compound Name Phenobarbital 
CAS # 50-06-6 
Central File No. CF-1837 
Initial Receipt Date 6/6/2002 
Expiration Date 06/06 
Manufacturer Sigma, Inc. 
Lot Number 81K2620 
Battelle Study # WA2-14-02-02 
Method SW 846, 8316 Modified 

 

 

Executive Summary 

The chemical purity of phenobarbital was not specified by the manufacturer.  The purity 
result from Battelle-Sequim by HPLC was determined to be 99.1%.  Based on the final regression 
model and the lower 95% confidence limit of the slope, the concentration of phenobarbital was 
expected to stay greater than or equal to 90% of the target concentration for up to an estimated 13 
weeks.  Thus, stability testing of the phenobarbital stock solution in Mazola corn oil was 
considered stable at 10 mg/mL  for the required testing and holding period of 12 weeks. 

Mazola corn oil with expiration dates of 6/03 and 1/04 was purchased from local grocery 
stores and used as a carrier for the stability testing.  The oil had no visual defects and was stored 
frozen.  The peroxide concentrations were measured on 09/05/2002 in triplicate as an indicator of 
decomposition. The average peroxide number in the Mazola corn oil was 1.77 meq/kg and 1.34 
meq/kg for samples expiring on 6/03 and 1/04, respectively.  This level of peroxide was 
consistent with the request that the oil have a peroxide number less than 3 meq/kg. 

In-life chemistry recoveries for all doses based on the target concentration ranged from 
94% to 103%. 
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1.0 INTRODUCTION 

The goal of the Battelle-Sequim, Marine Sciences Laboratory (MSL) Chemical 
Repository for the Endocrine Disruptor Screening Program (EDSP) is to provide the participating 
laboratory with requested chemicals of documented quality at required concentrations and in a 
matrix appropriate for different toxicological tests.  The EDSP Chemical Repository supplies the 
manufacturer’s information regarding purity and stability, the material safety data sheet (MSDS) 
chemical information, and independent analysis of purity and stability in a matrix specified by the 
Purity and Stability Testing Plan made in collaboration with the requesting Principal Investigator.  
Additional analysis associated with the in-life studies are also provided when requested.  This 
report is the product of such a request. 

Under Work Assignment (WA) 2-14 and Battelle-Sequim Study Number WA2-14-02-02, 
Dr. Julia George from Center for Life Sciences and Toxicology, Research Triangle Institute, 
requested purity and stability testing of phenobarbital (Figure 1).  Electronic files submitted to the 
EDSP Data Coordination Center in support of this work assignment are CRF_WA-2-
14_phenobarbital-cornoil.doc, PSTP_WA-2-14_phenobarbital-cornoil.doc, DSUM_WA2-
14_Phenobarbital-crnoil.xls, and DAF_WA-2-14_Phenobarbital-cornoil.doc. 

2.0 GENERAL METHODS 

Methods of standard operation of the Chemical Repository are addressed in the 
procedure, EDSP.C-001-01, The EDSP Chemical Repository.  This procedure addresses chemical 
procurement including procurement of controlled substances, when applicable, which have 
unique permitting, ordering, handling, inventory, and storage requirements; chemical receipt and 
chain of custody, chemical log-in and labeling, inventory, chemical storage; stock solution 
preparation, documentation and archiving; test solution preparation, documentation and shipping; 
chemical disposal, and repository maintenance over time.  The quality assurance (QA) 
requirements for procurement of chemicals for use in the Chemical Repository are addressed in 
procedure, MSL-A-012, Procurement.  Each purchase requisition receives QA review to 
determine what is being ordered and which specific requirements apply. 

2.1 Chemical Procurement 

As requested by Dr. Julia George, phenobarbital, (CAS No. 50-06-6) was purchased for 
purity and stability analysis and a pubertal study on rats (Figure 1).   Phenobarbital was purchased 
from Sigma, Inc., and lot number 81K2620 was initially received on 6/6/2002 with an expiration 
date of 06/06 (Table 1).  The chemical was left in the original container, logged in to the 
Chemical Management System (CMS) and given a CMS barcode and unique log in number (CF-
1837) as per the QA Project Plan (QAPP) for the EDSP Chemical Repository. The chemical was 
stored as a controlled substance in a lockbox at 4°C. 

Mazola corn oil with expiration dates of 6/03 and 1/04 was purchased from local grocery stores 
and used as a carrier for the stability testing.  The oil had no visual defects and was stored frozen.  
The peroxide concentrations were measured on 9/05/2002 in triplicate as an indicator of 
decomposition following the procedures in the Battelle, Columbus SOP #CCB_IV-001-04.  It 
was requested that the oil have a peroxide number less than 3 meq/kg.  Any bottles that did not 
meet this requirement were discarded.
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EDSP Chemical Request Form 

 
For EPA WA: 2-14-02-02 

 
Study Director 

Name: Dr. Julia George 
Affiliation: Center for Life Sciences and Toxicology 

Research Triangle Institute 
Location: PO Box 12194 

Research Triangle Park, NC 27709 
Telephone number: 919-541-5862 

 
Bioassay Information 

Proposed Bioassay: Pubertal 

Test Chemical: Phenobarbital (MSL CF 1837) 

Carrier(s): corn oil (Mazola) 

Concentrations/Dilution Series: 10 mg/mL 

*Consider if analysis method detection limit which may be determined in 
Purity analysis is above or below desired test concentrations? 

In vitro or in vivo tests? In vivo 

Organism to be tested: rat 

Method of test solution administration: oral gavage 

Testing/holding duration: 12 weeks 

 
Chemical Information 

Chemical Name: 
 

Phenobarbital 

CAS: 
 

50-06-6 

Any known purity information: may refer to attached 
documentation 

None available 
      

Any known stability information: may refer to 
attached documentation 

Manufacturer's Stability Information: 
stable 

Desired purity (%) for test? 95% or greater 

  
Figure 1. EDSP Requisition Form for Phenobarbital 
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Table 1. Chemical Procurement Information 
 

Parameter Chemical 

Compound Name Phenobarbital 
CAS # 50-06-6 
Central File No. CF-1837 
Receipt Date 6/6/2002 
Expiration Date 06/06 
Manufacturer Sigma, Inc. 
Lot Number 81K2620 
Manufacturer’s Purity Purity not specified 
Storage Conditions Cool, dry place at 4 °C 
Battelle Study # WA2-14-02-02 
Method SW 846, 8316 Modified 

   

2.2 Chemical Purity 

Chemical purity was verified by chromatographic analysis to determine areas under 
peaks other than the principal peak.  A manufacturer’s certificate of analysis/purity was not 
available (Appendix A).  No statistical analyses were performed for the verification of chemical 
purity.  General methods are documented in the procedure, EDSP.D-012-01, Chemical 
Repository Summary Displays and Statistical Analyses for the EDSP Data Coordination Center 
(DCC). 

Purity verification was conducted using an high performance liquid chromatography 
(HPLC) with ultraviolet (UV) absorbance at 225 nm by running standard PP-1189E (5000 ng/ml) 
in 60% acetonitrile (ACN): 40% de-ionized water solution (v:v).  This matrix was run on the 
HPLC and the purity determined by comparing the peak heights of the peaks in the 
chromatogram.  The HPLC was set up with an auto sampler and a column oven.  The column 
oven temperature was set at 30ºC, and the auto sampler was set to inject 250 µL of the matrix 
dilution.  One replicate was analyzed. 

2.3 Preparation of Stock Matrices for Stability Analysis 

A general study plan for stability testing based on the WA 2-14 request from Dr. Julia 
George was developed as the stability test protocol and is presented in Appendix B.  A stock 
solution was prepared to arrive at the chemical concentrations requested for stability analysis 
(Table 2).  All samples were analyzed in triplicate so that a mean concentration and relative 
standard deviation (RSD) could be determined.  General methods are documented in 
EDSP.D-012-01. 

A phenobarbital stock matrix was prepared on 10/15/02 for testing as described in 
Table 2.  The first analysis was done 10/16/02; this was considered the start of the test.  Briefly, 
for the 10 mg/mL phenobarbital, 2 g was weighed into 250 mL wide-mouth amber glass bottle, 
184 g of Mazola corn oil was added, the sample was stirred over night, and stored in a refrigerator 
at 4°C ± 2°C. 
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Table 2. Stock Matrix Composition for Stability Testing 
 

Study and 
Duration Test Chemical 

Target 
Concentration Sample ID Stock Matrix 

WA2-14-02-02 
12 Weeks Phenobarbital 10 mg/mL 1837-1-2 2 g in 184 g 

Mazola corn oil 

 

The density of the Mazola corn oil was measured as 0.92 g/mL for these samples.  Using 
an Excel spreadsheet, the weight of corn oil was converted to a volume (i.e., g corn oil / density).  
Lower and upper 95% confidence bounds on the density of corn oil from a sample of two lots 
were estimated as 0.89 and 0.93 g/mL, respectively. 

2.4 Analytical Chemistry for Stability Testing 

Chemical stability was evaluated under storage conditions and matrix specifications as 
requested by the participating laboratory.  At initiation and at each time period throughout the 
duration of the test, the concentration was determined by chromatographic analysis.  Triplicate 
aliquots were tested for the 10 mg/mL concentration.  The frequency of determinations and the 
duration of testing were determined by the requesting principal investigator and the chemists 
based on a priori knowledge about chemical stability.  General methods are documented in 
EDSP.D-012-01. 

Sample analyses were conducted by first placing the container on a magnetic stir plate, 
adding a stir bar and stirring overnight.  After stirring, 1 mL triplicate samples were removed and 
each was placed in a tared 60 mL amber glass bottle.  The weight of the sample was determined 
gravimetrically.  Then, 50 mL of ACN was added and the bottle agitated to mix.  After mixing, 
0.01 mL was transferred to an auto sampler vial with 0.99 mL of 60% ACN in water.  The 
samples were analyzed using an HPLC with a UV/VIS detector at the 225 nm wavelength.  A 
60:40% ACN:water mix (v:v) was used as the eluent at 1.5 mL/minute.  Separation was attained 
using a Supelco (25 cm x 4.8 mm) C-18 column.  For samples analyzed using the HPLC system, 
data were stored in MSL5, room 219 on the computer with a property number of WV04738. 

Calibrations using a five-point calibration curve were performed using dilutions prepared 
from standard PP-1189, which is itself a serial dilution of PP-1183 which was made by weighing 
0.1000 g of phenobarbital into a 100 mL volumetric flask.  This was then diluted to the 100 mL 
mark with ACN.  The PP-1189 series (A through E) was made using the following amounts of 
PP-1183 which was then diluted to the 100 mL mark with a 60:40% ACN:water mix (v:v): PP-
1189A was 0.2 mL of PP-1183, PP-1189B was 0.05 mL of PP-1183; PP-1189C was 0.02 mL of 
PP-1183; PP-1189D was 0.005 mL of PP-1183; and PP-1189E was 0.5 mL of PP-1183.     

2.5 Statistical Analysis of Stability 

Log linear degradation curves were fit to the data to describe the chemical concentration 
vs. time trends and their dependence on storage conditions and solvent matrix.  Lack of fit and 
residual plots were evaluated to determine the form of the regression.  Power calculations based 
on the observed variability were used to determine the sensitivity of the test to detect degraded 
concentrations.  General methods are documented in SOP EDSP.D-012-01. 

2.6 Analytical Chemistry for In-Life Testing 

Analytical methods associated with in-life testing were similar to those described in 
Section 2.4.   
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3.0 RESULTS 

3.1 Chemical Purity 

Battelle-Sequim ran a HPLC purity scan on the phenobarbital.  The chromatogram, after 
solvent blank correction, showed one large peak that had the appropriate retention time for 
phenobarbital and several very small peaks. The area of the phenobarbital peak indicated the 
material was 99.1% pure.  Chemical purity of phenobarbital was not documented by the 
manufacturer (Appendix A).   

3.2 Analytical Chemistry for Stability Testing 

Chemical stability testing was initiated on 10/16/02.  Chemical concentrations were 
determined 10 times from 10/16/02 to 01/07/03.  The analytical and quality control (QC) results 
are presented in Appendix C.  A single preparation blank was analyzed with every batch for QC 
purposes.  There were no concentrations of phenobarbital in the blanks above the detection limit.  
Continuing calibration verification (CCV) results ranged from 87.4% to 110%.  Internal standards 
were not analyzed.  The MDL was 250,000 ng/mL.  The dilution factor of the formulation can be 
taken into account, and thus, the MDL of the diluted sample was 50 ng/mL. 

Mazola corn oil with expiration dates of 6/03 and 1/04 was purchased from local grocery 
stores and used as a carrier for the stability testing.  The oil had no visual defects and was stored 
frozen.  The peroxide concentrations were measured on 9/05/2002 in triplicate as an indicator of 
decomposition. The average peroxide number in the Mazola corn was 1.77 meq/kg and 1.34 
meq/kg for samples expiring on 6/03 and 1/04, respectively.  This level of peroxide was 
consistent with the request that the oil have a peroxide number less than 3 meq/kg. 

3.3 Statistical Results of Stability Trial 

A plot of phenobarbital with a target concentration of 10,000,000 ng/mL against time 
showed that all samples were above 90% of the target concentration (Figure 2).  Homogeneity of 
the chemical concentration within the testing container was evaluated at time 0.    Because one 
sample from the bottom section was in the same range as concentrations from the top section, a 
statistical difference was not detected.  Based on the final regression model and the lower 95% 
confidence limit of the slope, the concentration of phenobarbital was expected to stay greater than 
or equal to 90% of the target concentration for up to an estimated 13 weeks (Table 3).  Thus, this 
stock solution was considered stable for the required 12-week testing/holding period.  The 
complete statistical analysis is presented in Appendix D. 

3.4 Chemistry Results for the Analysis of In-Life Samples 

In-life chemistry recoveries for all doses based on target concentrations ranged from 94% 
to 103%.  The complete analysis is presented in Appendix E. 
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Figure 2. Observed Concentration of Phenobarbital with a Target Concentration of 
10,000,000 ng/mL Against Time  



EDSP Work Assignment 2-14:  Phenobarbital  7 

Table 3. Summary of Statistical Results for Phenobarbital 
 

WA-2-14-02-02 
Statistical Analysis conducted by Valerie Cullinan 
Using Minitab Version 13.32, Minitab Inc., 1999. 

1837-1-2 
Phenobarbital 

Target Concentration (ng/mL) 10000000 
Number of determinations 1 
Number of weeks tested 12 
Number of replicates per day 3 
Number of outliers removed 0 
Number of observations removed 0 
Overall Mean Concentration 10094590 
95% Upper CL 10256605 
error degrees of freedom 32 

1-sample t-test of Ho: m >= Target NS a 
estimated intercept of ln(concentration) against time 16.1530 
estimated slope of ln(concentration) against time -0.0058 
standard error of slope 0.0023 
error degrees of freedom 31 

Significance test of lack-of-fit for final model S b 
Significance test of Ho: b = 0 vs. H1: b ? 0 S 
Lower 95% CL -0.011 
Upper 95% CL -0.001 
Maximum Percent Loss (using LCL) 8.1% 
Mean Percent Loss (using bhat) 4.5% 
LN(90% of Target) 16.0127 
Number of weeks until at 90% of Target (using LCL) 13 
Conclusion: Stable for 12 wks 

   aNot Significant at a = 0.05 

   bSignificant at a = 0.05 

 

4.0 CONCLUSIONS 

The phenobarbital stock used was determined to be 99.1% pure based on HPLC analyses 
at Battelle-Sequim; a certificate of purity was not available from the manufacturer.  Stability 
testing of phenobarbital in Mazola corn oil concluded that the chemical was stable at the 
10 mg/mL concentration for the required testing/holding period of 12 weeks. 

The level of peroxide measured in corn oil used for the stability trial was consistent with 
the request that the oil have a peroxide number less than 3 meq/kg. 

In-life chemistry recoveries for all doses based on target concentrations ranged from 94% 
to 103%. 

 



 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX A 
 

MANUFACTURER’S CERTIFICATE OF ANALYSIS/PURITY 
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Certificate of Purity not Available from Manufacturer



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX B 
 

PURITY AND STABILITY TESTING PLAN 
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EDSP Purity Analysis and Stability Testing Plan for Phenobarbital 

 
Chemical Name: Phenobarbital (MSL CF Login 1837), CMS 172554  
 
CAS Number: 50-6-6 
 
 
Lot Number:  Lot 81K2620 - stored refrigerated in Bldg5 Rm 219 
 
Expiration date: 6/2006 
 
Manufacturer’s Purity Information:  not available   
 
Manufacturer’s Stability Information: stable 
 
MSL Purity Results: 
Purity (%)  To be determined at MSL by LC or UV-VIS scan 
 
MDL has not been determined.  
 
 
Bioassay Information:    
 
Study Director 
 Name: Dr. Julia George 
 Affiliation: RTI 
 Location: RTP, NC 
 Telephone number: 919-541-5862  
 
Proposed Bioassay: WA 2-14 
 
 Test Chemical: Phenobarbital 
 
 CAS: 50-06-6 
 
 Carrier(s):  suspended in Mazola corn oil 
 
 Concentrations/Dilution Series: 10 mg/mL 
 
 In vitro or in vivo tests?:  In vivo 
 
 Organism to be tested: Rat 
 
 Method of test solution administration: Oral gavage  
 
 Testing/holding duration: 12 weeks 
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EDSP Purity Analysis and Stability Testing Plan for Phenobarbital, Continued 
 

Design of Stability Test: One concentration of Phenobarbital, 10 mg/mL in Mazola corn oil, will be tested. 
The chemical will be sieved through an 80 mesh screen and material that passes will be suspended in 
Mazola corn oil with a magnetic stirrer. Samples of the suspension will be taken with a gavage needle, 
while the suspension is being vigorously stirred, at mid-depth in a 250 mL amber glass bottle, except for 
the first sampling, which will be sampled at 25% and 75% depth in triplicate to demonstrate homogeneity. 
The suspension will be stored in glass at 4 deg. C in the dark for 12 weeks, sampled at 8 times in triplicate 
and analyzed monthly by UV-VIS. 
 
Number of replicates:  3 
 
Duration:  12 weeks, sampling at 8 time points with triplicate samples taken each time 
 
Other factors: 
 Temperature regime(s):  4 deg. C 
Test container type:  Glass 
Light or dark: Dark except when container is removed for sampling or handling 
Other: None 
 
Statistical testing: Regression analysis of the slope for concentration versus time 
 
Resulting records package: 
 Manufacturer’s certificate of analysis or purity  
 MSDS 
 Records: 

• date sample received;  
• date(s) sample analyzed;  
• sample matrix;  
• electronic file identification codes (when applicable to identify instrument data files); 
• data summary reports; 

§ Chemical repository confirmatory test results of chemical identity and purity; 
§ Chemical repository test results of lot-to-lot variation in chemical purity; 
§ Chemical repository periodic assessment results of changes in purity of stock 

solutions and dilutions and generation of degradation products 
• QC data reports; 
• data qualifying flags; and  
• Dilution factor(s). 

 
Prepare by Eric Crecelius 
 
Distribution; 
Tim Fortman 
Deborah Coffee 
Val Cullinan 
Whitney Hansen 

 
 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX C 
 

ANALYTICAL RESULTS OF STABILITY TESTING
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Table C.1. Phenobarbital concentration in Mazola Corn Oil (ng/mL) 

Target Conc. Sample Name Date 
Phenobarbital 

(ng/mL) Average RSD Recovery1 

10000000 ng/ml 1837-1-2-1 Top R-1 10/16/02 9871823    

10000000 ng/ml 1837-1-2-1 Top R-2 10/16/02 10405445 10159422 2.65% 102% 

10000000 ng/ml 1837-1-2-1 Top R-3 10/16/02 10200998    

10000000 ng/ml 1837-1-2-1 Bott R-1 10/16/02 10317041    

10000000 ng/ml 1837-1-2-1 Bott R-2 10/16/02 11244260 10984072 5.30% 110% 

10000000 ng/ml 1837-1-2-1 Bott R-3 10/16/02 11390916    

blank 1837 Pheno Blnk 1 10/16/02 250000 U    

10000000 ng/ml 1837-1-2-2 R-1 10/22/02 10473674    

10000000 ng/ml 1837-1-2-2 R-2 10/22/02 10107970 10276501 1.80% 103% 

10000000 ng/ml 1837-1-2-2 R-3 10/22/02 10247858    

blank 1837 Pheno Blnk 2 10/22/02 250000 U    

10000000 ng/ml 1837-1-2-3 R-1 10/29/02 9698422    

10000000 ng/ml 1837-1-2-3 R-2 10/29/02 10215889 10084350 3.37% 101% 

10000000 ng/ml 1837-1-2-3 R-3 10/29/02 10338738    

blank 1837 Pheno Blnk 3 10/29/02 250000 U    

10000000 ng/ml 1837-1-2-4 R-1 11/05/02 10309549    

10000000 ng/ml 1837-1-2-4 R-2 11/05/02 10706868 10587165 2.28% 106% 

10000000 ng/ml 1837-1-2-4 R-3 11/05/02 10745078    

blank 1837 Pheno Blnk 4 11/05/02 250000 U    

10000000 ng/ml 1837-1-2-5 R-1 11/12/02 9679601    

10000000 ng/ml 1837-1-2-5 R-2 11/12/02 9198365 9323160 3.36% 93.2% 

10000000 ng/ml 1837-1-2-5 R-3 11/12/02 9091514    

blank 1837 Pheno Blnk 5 11/12/02 250000 U    

10000000 ng/ml 1837-1-2-6 R-1 11/18/02 9218319    

10000000 ng/ml 1837-1-2-6 R-2 11/18/02 9779975 9585813 3.32% 95.9% 

10000000 ng/ml 1837-1-2-6 R-3 11/18/02 9759146    

blank 1837 Pheno Blnk 6 11/18/02 250000 U    

10000000 ng/ml 1837-1-2-7 R-1 12/05/02 10209633    

10000000 ng/ml 1837-1-2-7 R-2 12/05/02 10479046 10414561 1.74% 104% 

10000000 ng/ml 1837-1-2-7 R-3 12/05/02 10555004    

blank 1837 Pheno Blnk 7 12/05/02 250000 U    

10000000 ng/ml 1837-1-2-8 R-1 12/10/02 10277012    

10000000 ng/ml 1837-1-2-8 R-2 12/10/02 10386122 10369912 0.83% 104% 

10000000 ng/ml 1837-1-2-8 R-3 12/10/02 10446602    

blank 1837 Pheno Blnk 8 12/10/02 250000 U    

10000000 ng/ml 1837-1-2-9 R-1 12/17/02 9496789    

10000000 ng/ml 1837-1-2-9 R-2 12/17/02 9663303 9601503 0.95% 96.0% 

10000000 ng/ml 1837-1-2-9 R-3 12/17/02 9644418    

blank 1837 Pheno Blnk 9 12/17/02 250000 U    

10000000 ng/ml 1837-1-2-10 R-1 01/07/03 9214545    

10000000 ng/ml 1837-1-2-10 R-2 01/07/03 9789508 9654036 4.04% 96.5% 

10000000 ng/ml 1837-1-2-10 R-3 01/07/03 9958054    

blank 1837 Pheno Blnk 10 01/07/02 250000 U    
1 Recovery is relative to the target concentration 
U = Not detected at a value greater than the MDL 
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Table C.2. CCV Data for Phenobarbital Concentration in Mazola Corn Oil 

Sample Name 
Phenobarbital 

(ng/mL) Recoveries 

Phen200PP-1189C CCV 213.2 107% 
Phen 200 PP-1189C 216.1 108% 
Phen500PP-1189B CCV 529.7 106% 
Phen 500 PP-1189B 521.1 104% 
Phen200PP-1189C CCV 220.2 110% 
Phen 200 PP-1189C 211.2 106% 
Phen500PP-1189B CCV 523.1 105% 
Phen 500 PP-1189B 511.1 102% 
Phen500PP-1189B CCV 489.3 97.9% 
Phen 500 PP-1189C 513.1 103% 
Phen500PP-1189B CCV 526.0 105% 
Phen 500 PP-1189B 436.9 87.4% 
Phen500PP-1189B CCV 499.4 99.9% 
Phen500PP-1189B CCV 493.9 98.8% 
Phen500PP-1189B CCV 476.0 95.2% 
Phen500PP-1189B CCV 491.1 98.2% 
Phen500PP-1189B CCV 485.2 97.0% 
Phen500PP-1189B CCV 492.3 98.5% 
Phen500PP-1189B CCV 500.7 100% 
Phen500PP-1189B CCV 497.0 99.4% 
Phen500PP-1189B CCV 532.3 106% 
Phen500PP-1189B CCV 457.7 91.5% 

 
 
 

Table C.3. Internal Standards Data for Phenobarbital in Mazola Corn Oil 
 

Sample Name Date 
5A Androstane 

Recovery 

   
Not applicable 
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Table C.4. Peroxide Concentration in Mazola Corn Oil (meq/kg) 

Sample 

 
 

Analysis 
Date 

Volume of 
Sodium 

Thiosulfate 
(mL) Normality 

Weight 
of Oil 

(g) 
Peroxide 
Number 

Average 
Peroxide 
Number RSD 

Blank 09/05/02 0.5 0.005 5.00 0.50   
Mazola Corn Oil 
Expiration 6-03 R-1 

 
09/05/02 1.9 0.005 5.01 1.90   

Mazola Corn Oil 
Expiration 6-03 R-2 

 
09/05/02 1.8 0.005 5.36 1.68 1.77 6.41 

Mazola Corn Oil 
Expiration 6-03 R-3 

 
09/05/02 1.8 0.005 5.16 1.74   

Mazola Corn Oil 
Expiration 1-04 R-1 

 
09/05/02 1.2 0.005 4.92 1.22   

Mazola Corn Oil 
Expiration 1-04 R-2 

 
09/05/02 1.5 0.005 5.2 1.44 1.34 8.31 

Mazola Corn Oil 
Expiration 1-04 R-3 

 
09/05/02 1.4 0.005 5.13 1.36   

 



 

 
 
 
 
 
 
 
 
 
 
 

APPENDIX D 
 

STATISTICAL REPORT 
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WA-2-14-02-02 
Statistical Analysis conducted by Valerie Cullinan 
Using Minitab Version 13.32, Minitab Inc., 1999. 
—————   6/4/2003 11:16:50 AM   ————————————————— 
 
Results for: Week 0 
 
Two-Sample T-Test and CI: Phenobarbital, section 
 
Two-sample T for Phenobarbital 
 
section     N      Mean     StDev   SE Mean 
1           3  10984072    582302    336192 
2           3  10159422    269230    155440 
 
Difference = mu (1) - mu (2) 
Estimate for difference:  824650 
95% CI for difference: (-768996, 2418297) 
T-Test of difference = 0 (vs not =): T-Value = 2.23  P-Value = 0.156  DF = 2 
 
 
Boxplots of Phenobarbital by section 
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Boxplots of Phenobar by section
(means are indicated by solid circles)

 
Kruskal-Wallis Test: Phenobarbital versus section 
 
Kruskal-Wallis Test on Phenobarbital 
 
section     N    Median    Ave Rank         Z 
1           3  11244260         4.7      1.53 
2           3  10200998         2.3     -1.53 
Overall     6                   3.5 
 
H = 2.33  DF = 1  P = 0.127 
 
* NOTE * One or more small samples 
 
Conclusion: For the week 0 data, the test between sections has very poor power, 
note the width of the 95% CI of the difference (-768996, 2418297).   Because one 

Very poor 
power! 

NS 

1 = bottom 
2 = top 
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sample from the bottom section was in the same range as concentrations from the 
top section, no difference could be detected. 
 
Results for: Stability Data 
 

• Performs a one-sample t-test for mu less than TARGET & 
What is the target value for X    3 
DATA> 10000000 
 
One-Sample T: Phenobarbital 
 
Test of mu = 10000000 vs mu < 10000000 
 
Variable          N      Mean     StDev   SE Mean 
Phenobarbital     33  10094590    549446     95646 
 
Variable      95.0% Upper Bound        T      P 
Phenobarbita           10256605     0.99  0.835 NS 
 
t Boxplot of Phenobarbital 

1150000011000000105000001000000095000009000000

Phenobarbital

Boxplot of Phenobarbital
(with Ho and 95% t-confidence bound for the mean)

]
X
_

Ho

 
 
Outliers are < Median-3*IQD OR > Median+3*IQD 
 
Boundary for outliers are values <     7998597  and >     12420669 
 
No outliers 
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• Transforms data to natural log 
 
     Week     Rep Ln(Concentration) 
 
        0       1     16.1052 
        0       2     16.1578 
        0       3     16.1380 
        0       1     16.1493 
        0       2     16.2354 
        0       3     16.2483 
        1       1     16.1644 
        1       2     16.1288 
        1       3     16.1426 
        2       1     16.0875 
        2       2     16.1395 
        2       3     16.1514 
        3       1     16.1486 
        3       2     16.1864 
        3       3     16.1900 
        4       1     16.0855 
        4       2     16.0345 
        4       3     16.0229 
        5       1     16.0367 
        5       2     16.0958 
        5       3     16.0937 
        7       1     16.1388 
        7       2     16.1649 
        7       3     16.1721 
        8       1     16.1454 
        8       2     16.1560 
        8       3     16.1618 
        9       1     16.0665 
        9       2     16.0838 
        9       3     16.0819 
       12       1     16.0363 
       12       2     16.0968 
       12       3     16.1139 
 

• Conducts Simple Linear Regression 
 
Regression Analysis: Phenobarbital versus Week 
 
The regression equation is 
Phenobarbital = 16.2 - 0.00581 Week 
 
Predictor        Coef     SE Coef          T        P 
Constant      16.1530      0.0139    1161.92    0.000 
Week        -0.005811    0.002326      -2.50    0.018  * 
 
S = 0.05040     R-Sq = 16.8%     R-Sq(adj) = 14.1% 
 
Analysis of Variance 
 
Source            DF          SS          MS         F        P 
Regression         1    0.015859    0.015859      6.24    0.018 
Residual Error    31    0.078755    0.002540 
  Lack of Fit      8    0.049845    0.006231      4.96    0.001 **  
  Pure Error      23    0.028910    0.001257 
Total             32    0.094614 
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Unusual Observations 
Obs       Week   Phenobar         Fit      SE Fit    Residual    St Resid 
 18        4.0    16.0229     16.1298      0.0089     -0.1069       -2.16R  
 
R denotes an observation with a large standardized residual 
 
Normplot of Residuals for Phenobar 
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Residuals from Phenobarbital vs Week 
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Do you want to remove any data points? (yes OR no) 
n 
 
Should a quadratic be fit? (yes OR no) 
n 
 

High and low residuals 
balance out each other, no 
data will be removed. 
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• Power analysis for t-test of slope less than zero 
 
Power and Sample Size 
 
1-Sample t Test 
 
Testing mean = null (versus < null) 
Calculating power for mean = null + difference 
Alpha = 0.05  Sigma = 0.0504032 
 
Sample 
  Size   Power  Difference 
    31  0.9900     -0.0368 
 
 
 

• That means we would detect a mean of 16.081 as significantly less than 
ln(10000000) = 16.118 or a change of 9638689 from 10000000 = 3.6% loss. 

 
• Fit 95% confidence bands about the fitted simple linear model 
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S = 0.0504032      R-Sq = 16.8 %      R-Sq(adj) = 14.1 %

Phenobarbita = 16.1530 - 0.0058111 Week

95% CI

Regression

Regression Plot

 
 

• Conclusion – all data points were greater than 90% of the target 
concentration of 10,000,000 ng/mL.  The slope through time was significant 
and the concentration was expected to stay above 90% of the target 
concentration for an estimated 13 weeks.  Thus, the chemical is stable for the 
required 12 week testing period. 



 

 
 
 
 
 
 
 
 
 
 
 

APPENDIX E 
 

CHEMISTRY RESULTS  

FOR THE ANALYSIS OF IN-LIFE SAMPLES 
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Chemistry Results for Analysis of In-Life Samples 
 
PROJECT: EDSP WA 2-14 

 
PARAMETER: Phenobarbital in-life test suspension samples in corn oil  

 
LABORATORY: Battelle Marine Sciences Laboratory 

1529 West Sequim Bay Rd. 
Sequim, WA  98382 
 

MATRIX: Phenobarbital in corn oil 
 

TEST SOLUTION, 
SAMPLE CUSTODY, 
AND PROCESSING: 

Test suspension samples were prepared by the EDSP Chemical Repository, 
Sequim, WA, using phenobarbital (CF 1837, Sigma lot # 81K2620, expiration 
date 06/06) dissolved in Mazola corn oil (corn oil was from containers with the 
following expiration dates: 6/12/03, 1/1/04, and 4/24/04).  A large volume of 
corn oil was used because many formulations for WA 2-14 were prepared at 
one time.  Three test suspensions at each of the test concentrations were 
prepared at one time on 01/22/03 and shipped on two different dates, 
01/23/03 (Rep 1) and 01/27/03 (Reps 2 and 3).  Samples were prepared at two 
test concentrations: 10 mg/mL and 20 mg/mL.  The 10 mg/mL concentration 
was prepared by adding 2.0 g of phenobarbital in 184 g of corn oil in a pre-
cleaned, amber glass container.  The 20 mg/mL concentration was prepared by 
adding 4.0 g of phenobarbital in 182 g of corn oil.  Phenobarbital was sieved 
through an 80-mesh, stainless-steel screen prior to weighing.  Stir bars were 
added to keep the chemical in suspension.  The samples were analyzed on 
01/23/03 to verify concentrations prior to shipping (Table 1).  
 
The test suspension was sampled five times during the male test (1/26/03, 
2/2/03, 2/9/03, 2/16/03, 2/23/03). Data are reported in Table 2.  Table 3 
provides results of analysis of remaining formulation samples after dosing to 
assess changes in test solution concentration from the beginning and end of the 
test. 
 
Processing 
 
Test Solution Samples for Concentration Verification Prior to Shipping: 
 
The container was placed on a magnetic stir plate and stirred.  1-mL triplicate 
samples were removed and each placed in a tared, 60 mL, amber glass bottle.  
The weight of the sample was determined gravimetrically.  50 mL of acetonitrile 
(ACN) was added and the bottle agitated to mix.  For the 10 mg/mL 
concentration, 0.01 mL was transferred to an auto sampler vial with 0.99 mL of 
60% ACN in water.  For the 20 mg/mL concentration, 0.005 mL was transferred 
to an auto sampler vial with 0.995 mL of 60% ACN in water.  
 
In-life and Returned Container Samples: 
 
For the containers with sufficient material to analyze, the samples of remaining 
dosing solution were removed from the refrigerator, allowed to warm to room 
temperature, and then stirred using a magnetic stir bar and stir plate.  About 
1 mL was sampled and placed in a tared, 60 mL, amber glass bottle.  The 
weight of the sample was determined gravimetrically.  50 mL of acetonitrile 
(ACN, JT Baker lot # Y02820) was added and the bottle agitated to mix.  Then, 
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0.01 was transferred to a 1.8-mL vial with 0.99 mL of 60% ACN:Water.  This 
solution was then transferred to a high performance liquid chromatograph 
(HPLC) auto sampler vial for analysis.  
 
The in-life samples were returned in 20 mL scintillation vials, which contained a 
slurry with the phenobarbital settled to the bottom.  The entire sample was 
extracted to ensure accurate analysis.  The vial was weighed and the contents 
poured into 120 mL, amber-glass bottle.  100 mL of ACN was used for these 
samples.  The scintillation vial was rinsed with part of the 100 mL ACN.  This 
rinse was then poured into the amber vial and the rinsing repeated to ensure 
complete transfer of the sample.  The empty vial was dried and re-weighed.  
The amber bottles were agitated to mix, and 0.005 mL transferred to an auto 
sampler vial with 0.995 mL ACN:water.  This was transferred to an HPLC vial for 
analysis.   
 

SAMPLE ANALYSIS: The samples were analyzed using an HPLC with an ultraviolet/visible (UV/VIS) 
detector at the 225-nm wavelength.  A 60:40% ACN:water (v:v) mix was used 
as the eluent at 1.5 mL/minute.  Separation was attained using a Supelco (25 
cm x 4.8 mm) C-18 column for the samples analyzed on 1/23/03 and a 
Phenominex Synergi (25 cm X 4.8 mm, C-18 column) for all remaining samples.  
Calibration with a five-point curve was conducted using calibration standard PP-
1189, A-E.  For samples analyzed using the HPLC system, data are stored in 
MSL5, Room 219, on the computer with a property number of WV04738.   
 

 
Data Quality Objectives  Control Limits   
Procedural Blank   <5 X MDL 
Blank Spike Recovery   40% – 120% 
Continuing Standard Recovery  75% - 125%  

 
QA/QC SUMMARY 
 
METHODS: HPLC with a UV/VIS detector at the 225-nm wavelength. 

 
CALIBRATION: Calibration with a five-point curve was conducted using dilutions prepared from 

calibration standard PP-1189, A-E (curve from 10/17/02) for the initial test 
solutions and calibration standard PP-1189d (curve from 5/30/03) for the in-life 
and remainder samples, with a continuing calibration verification (CCV) sample 
analyzed every 10 samples.  
 

CONTINUING 
STANDARD 
RECOVERY: 

Percent recovery results for two initial and CCV samples analyzed with the in-
life sample data set ranged from 92% to 106%, with a mean recovery of 100%.  
There were no occurrences of recoveries exceeding the 75% to 125% 
acceptability range. 
 

BLANK: Phenobarbital was not detected above the detection limit in the three blanks 
analyzed with the test solution and in-life samples. 
 

DETECTION LIMIT: The phenobarbital detection limit was 250 mg/L, determined by analysis of the 
low concentration standard (50 µg/L) and the dilution factor of 5,000 that used 
for the unknowns (MDL = 5,000 * 50 µg/L).  No data below this value were 
reported.  
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BLANK SPIKE 
SAMPLES: 

Blank spike samples were not analyzed.  In this analysis, sampling was 
performed by taking the sample material from flask through to analysis.  
Analyzing a spiked sample would be no different from analyzing a CCV. 
 

REPLICATE 
ANALYSIS: 

The percent relative standard deviations (% RSD) for the two test solutions 
prepared and shipped were 1.0% for the 10-mg/mL replicates and 5.6% for the 
20-mg/mL replicates. 
 
Replicate samples were not submitted for the in-life sample set. 
 

 
 

Table 1. Verification of Formulation Concentrations Prepared on 1/22/03 
and Analyzed on 1/23/03 

 

Nominal 
Conc. Sample ID Number 

Measured 
Conc. 

(mg/mL) 

Replicate 
Mean 

(mg/mL) 

 
% RSD 

Corn oil 
blank RTI-Blank-1 0.250U   

10 mg/mL 2-14 H-M R-1 9.55   
10 mg/mL 2-14 H-M R-2 9.64 9.64 1.0 
10 mg/mL 2-14 H-M R-3 9.74   

     
20 mg/mL 2-14 I-M R-1 18.2   
20 mg/mL 2-14 I-M R-2 18.6 19.0 5.6 
20 mg/mL 2-14 I-M R-3 20.2   

 
 

Table 2.  Phenobarbital In-life Sample Concentrations - Males 
 

Date Sample 
Collected 

Date 
Sample 

Received 

Date 
Sample 

Analyzed 

Nominal 
Conc. 

Sample ID 
Number 

Measured 
Conc. 

 (mg/mL) 

% of 
Nominal 

01/26/03 03/05/03 05/30/03 10 mg/mL 1-26-03 H-M 9.40 94% 
02/02/03 03/05/03 05/30/03 10 mg/mL 2-2-03 H-M 9.77 98% 
02/09/03 03/05/03 05/30/03 10 mg/mL 2-9-03 H-M 9.92 99% 
02/16/03 03/05/03 05/30/03 10 mg/mL 2-16-03 H-M 10.2 102% 
02/23/03 03/05/03 05/30/03 10 mg/mL 2-23-03 H-M 10.3 103% 

       
01/26/03 03/05/03 05/30/03 20 mg/mL 1-26-03 I-M 19.9 100% 
02/02/03 03/05/03 05/30/03 20 mg/mL 2-2-03 I-M 20.5 103% 
02/09/03 03/05/03 05/30/03 20 mg/mL 2-9-03 I-M 19.6 98% 
02/16/03 03/05/03 05/30/03 20 mg/mL 2-16-03 I-M 19.7 99% 
02/23/03 03/05/03 05/30/03 20 mg/mL 2-23-03 I-M 19.8 99% 
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Chemistry Report for WA 2-14 

Propylthiouracil in Mazola Corn Oil 
 

 

Parameter Chemical 
Compound Name Propylthiouracil 
CAS # 51-52-5 
Central File No. CF-1823 
Initial Receipt Date 10/18/01 
Expiration Date Oct-04 
Manufacturer TCI America 
Lot Number GB01 
Battelle Study # WA2-14-02-02 
Method SW 846, 9065 Modified 

 

 

Executive Summary 

The chemical purity of propylthiouracil determined by the manufacturer was 99.6%.  The 
purity result from Battelle-Sequim using gravimetric analysis was determined to be 99.9%.  
Based on the final regression model and the lower 95% confidence limit of the slope, the 
concentration of propylthiouracil was expected to stay greater than or equal to 90% of the target 
concentration for up to an estimated 8 weeks.  Thus, stability testing of the propylthiouracil stock 
solution in Mazola corn oil was not considered stable at 0.4 mg/mL for the entire required testing 
and holding period of 12 weeks. 

Mazola corn oil with expiration dates of 6/03 and 1/04 was purchased from local grocery 
stores and used as a carrier for the stability testing.  The oil had no visual defects and was stored 
frozen.  The peroxide concentrations were measured on 9/05/02 in triplicate as an indicator of 
decomposition. The average peroxide number in the Mazola corn was 1.77 meq/kg and 1.34 
meq/kg for samples expiring on 6/03 and 1/04, respectively.  This level of peroxide was 
consistent with the request that the oil have a peroxide number less than 3 meq/kg. 

In-life chemistry recoveries for all doses based on target concentrations ranged from 74% 
to 108%.  Recoveries of post-test formulation samples returned to Battelle from RTI based on 
target concentrations ranged from 94% to 124%.. 
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1.0 INTRODUCTION 

The goal of the Battelle-Sequim, Marine Sciences Laboratory (MSL) Chemical 
Repository for the Endocrine Disruptor Screening Program (EDSP) is to provide the participating 
laboratory with requested chemicals of documented quality at required concentrations and in a 
matrix appropriate for different toxicological tests.  The EDSP Chemical Repository supplies the 
manufacturer’s information regarding purity and stability, the material safety data sheet (MSDS) 
chemical information, and independent analysis of purity and stability in a matrix specified by the 
Purity and Stability Testing Plan made in collaboration with the requesting Principal Investigator.  
Additional analysis associated with the in-life studies are also provided when requested.  This 
report is the product of such a request. 

Under Work Assignment (WA) 2-14 and Battelle-Sequim Study Number WA2-14-02-02, 
Dr. Julia George from Center for Life Sciences and Toxicology, Research Triangle Institute, 
requested purity and stability testing of propylthiouracil (Figure 1).  Electronic files submitted to 
the EDSP Data Coordination Center in support of this work assignment are CRF_WA-2-
14_propylthiouracil-cornoil.doc, PSTP_WA-2-14_ propylthiouracil-cornoil.doc, DSUM_WA2-
14_Propylthiouracil-crnoil.xls, and DAF_WA-2-14_Propylthiouracil-cornoil.doc. 

2.0 GENERAL METHODS 

Methods of standard operation of the Chemical Repository are addressed in the 
procedure, EDSP.C-001-01, The EDSP Chemical Repository.  This procedure addresses chemical 
procurement including procurement of controlled substances, when applicable, which have 
unique permitting, ordering, handling, inventory, and storage requirements; chemical receipt and 
chain of custody, chemical log-in and labeling, inventory, chemical storage; stock solution 
preparation, documentation and archiving; test solution preparation, documentation and shipping; 
chemical disposal, and repository maintenance over time.  The quality assurance (QA) 
requirements for procurement of chemicals for use in the Chemical Repository are addressed in 
procedure, MSL-A-012, Procurement.  Each purchase requisition receives QA review to 
determine what is being ordered and which specific requirements apply. 

2.1 Chemical Procurement 

As requested by Dr. Julia George, propylthiouracil, (CAS No. 51-52-5) was purchased 
for purity and stability analysis and a pubertal study on rats (Figure 1).   Propylthiouracil was 
purchased from TCI America and lot number GB01 was initially received on 10/18/01 with an 
expiration date of Oct-04 (Table 1).  The chemical was left in the original container, logged in to 
the Chemical Management System (CMS) and given a CMS barcode and unique log in number 
(CF-1823) as per the QA Project Plan (QAPP) for the EDSP Chemical Repository. The chemical 
was stored in a cool, dry location at room temperature, away from direct sunlight. 

Mazola corn oil with expiration dates of 6/03 and 1/04 was purchased from local grocery 
stores and used as a carrier for the stability testing.  The oil had no visual defects and was stored 
frozen.  The peroxide concentrations were measured on 9/05/2002 in triplicate as an indicator of 
decomposition following the procedures in the Battelle, Columbus SOP #CCB_IV-001-04.  It 
was requested that the oil have a peroxide number less than 3 meq/kg.  Any bottles that did not 
meet this requirement were discarded. 
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EDSP Chemical Request Form 

 
For EPA WA: 2-14-02-02 

 
Study Director 

Name: Dr. Julia George 
Affiliation: Center for Life Sciences and Toxicology 

Research Triangle Institute 
Location: PO Box 12194 

Research Triangle Park, NC 27709 
Telephone number: 919-541-5862 

 
Bioassay Information 

Proposed Bioassay: Pubertal 

Test Chemical: Propylthiouracil (MSL CF 1823) 

Carrier(s): corn oil (Mazola) 

Concentrations/Dilution Series: 0.4 mg/mL 

*Consider if analysis method detection limit which may be determined in 
Purity analysis is above or below desired test concentrations? 

In vitro or in vivo tests? In vivo 

Organism to be tested: rat 

Method of test solution administration: oral gavage 

Testing/holding duration: 12 weeks 

 
Chemical Information 

Chemical Name: 
 

Propylthiouracil 

CAS: 
 

51-52-5 

Any known purity information: may refer to attached 
documentation 

Manufacturer's Purity Information: 
99.6% pure 

Any known stability information: may refer to 
attached documentation 

Manufacturer's Stability Information: 
stable 

Desired purity (%) for test? 95% or greater 

  
Figure 1. EDSP Requisition Form for Propylthiouracil 
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Table 1. Chemical Procurement Information 
 

Parameter Chemical 

Compound Name Propylthiouracil 
CAS # 51-52-5 
Central File No. CF-1823 
Initial Receipt Date 10/18/01 
Expiration Date Oct-04 
Manufacturer TCI America 
Lot Number GB01 
Manufacturer’s Purity 99.6% 
Storage Conditions Cool, dry place/room temp. 
Battelle Study # WA2-14-02-02 
Method SW 846, 9065 Modified 

 

   

2.2 Chemical Purity 

Chemical purity was verified by a gravimetric method and then compared to the 
manufacturer’s certificate of analysis/purity (Appendix A).  No statistical analyses were 
performed for the verification of chemical purity.  General methods are documented in the 
procedure, EDSP.D-012-01, Chemical Repository Summary Displays and Statistical Analyses for 
the EDSP Data Coordination Center (DCC). 

Purity verification was conducted by creating a solution of propylthiouracil by adding 
0.4998 g propylthiouracil to a 25 mL volumetric flask.  A 0.5 mL aliquot of 50% sodium 
hydroxide (NaOH) was then added to the flask which was then diluted to the 25 mL mark with 
deionized water.  To perform the analysis, 5 mL of the solution was pushed through a 0.2 um 
syringe filter followed by 10 mL of deionized water.  Then the filter was dried by blowing helium 
through the filter for about 10 minutes.  Syringe filters were then stored in a dessicator for 12 
hours and weighed.  The percent purity was determined by comparing a blank with the filtered 
material and the remainder was considered impurities.  Three replicates were analyzed. 

2.3 Preparation of Stock Matrices for Stability Analysis   

A general study plan for stability testing based on the WA 2-14 request from Dr. Julia 
George was developed as the stability test protocol and is presented in Appendix B.  A stock 
solution was prepared to arrive at the chemical concentration requested for stability analysis 
(Table 2).  All samples were analyzed in triplicate so that a mean concentration and relative 
standard deviation (RSD) could be determined.  General methods are documented in 
EDSP.D-012-01. 

A propylthiouracil stock matrix was prepared on 10/14/02 for testing as described in 
Table 2.  Briefly, for the 0.4 mg/mL propylthiouracil concentration, 0.080 g was weighed into a 
250 mL wide-mouth amber glass bottle, 186 g of Mazola corn oil was added, the sample was 
stirred, and stored in a refrigerator at 4ºC ± 2ºC during the duration of the study..  
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Table 2. Stock Matrix Composition for Stability Testing 
 

Study and 
Duration Test Chemical 

Target 
Concentration Sample ID Stock Matrix 

WA2-14-02-02 
12 Weeks Propylthiouracil 0.4 mg/mL 1823-1b-2 

0.080 g 
Propylthiouracil in 

186 g Mazola 
corn oil 

 

Density of the Mazola corn oil was measured as 0.92 g/mL for these samples.  Using an 
Excel spreadsheet, the weight of corn oil was converted to a volume (i.e., g corn oil / density).  
Lower and upper 95% confidence bounds on the density of corn oil from a sample of two lots 
were estimated as 0.89 and 0.93 g/mL respectively. 

2.4 Analytical Chemistry for Stability Testing 

Chemical stability was evaluated under storage conditions and matrix specifications as 
requested by the participating laboratory.  At initiation and at each time period throughout the 
duration of the test, the concentration was determined by ultra violet (UV) absorption analysis.  
Triplicate aliquots were tested for the 0.4 mg/mL concentration.  The frequency of determinations 
and the duration of testing were determined by the requesting principal investigator and the 
chemists based on a priori knowledge about chemical stability.  General methods are documented 
in EDSP.D-012-01. 

The propylthiouracil stock solution was sampled by removing it from the refrigerator, 
allowing it to warm to room temperature, stirring it overnight, removing triplicate 1 mL samples, 
and placing them in a tared 30 mL amber bottle.  At the beginning of the stability trial (10/16/02), 
vertical homogeneity was assessed by removing samples from the top (about 0.25 inches below 
the surface) and bottom (about 1 inch from the bottom).  Subsequent samples were removed from 
the center of the sample container.  After samples were collected, the actual weight was 
determined gravimetrically, then 25 mL NaOH in deionized water was added.  The alkaline water 
was prepared from 0.6 mL of a 50% by weight NaOH in water diluted to 1 L.  The container was 
agitated for about two minutes to mix.  After addition of NaOH, 3 mL of solution was transferred 
to a syringe with a Gelman acrodisk CR, PFTE 0.2 um filter attached. The filtered solution was 
placed into a 2 mL auto sampler vial, and about 0.5 mL removed and placed into a 5 mL cuvette 
that works with the Beckman DU8 spectrophotometer.  A total of 1.5 mL of the alkaline water 
solution was added to the sample, the cuvette was swirled to mix, and the sample was analyzed 
using the Beckman DU8 spectrophotometer at the 260 nm wavelength with a slit width of 0.5 and 
the average read time set to 3.  The unknown absorption was compared to that of the calibration 
standards. 

Calibration was done using dilutions prepared from standard PP-1188 until 11/12/02 
when a new standard, PP-1197 was used.  Initial and continuing calibration verification (ICV and 
CCV, respectively) were analyzed at the beginning and end of every run. At least a 4 –point 
calibration series was analyzed with each sample run.  PP-1188 was a serial dilution of PP-1187 
which was made by weighing 0.1011 grams of propylthiouracil into a 100 mL volumetric flask.  
This was then diluted to the 100 mL mark with alkaline water.  The PP-1188 series (A through E) 
was made using the following amounts of PP-1187 which was then diluted to the 100 mL mark 
with the alkaline water: PP-1188A was 2 mL PP-1187; B was 1 mL PP-1187; PP-1188C was 0.5 
mL PP-1187; PP-1188D was 0.1 mL PP-1187; and PP-1188E was 0.05 mL PP-1187.  PP-1197 
series was made in the same way except that 0.1000 grams of propylthiouracil was used. 
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2.5 Statistical Analysis of Stability 

Log linear degradation curves were fit to the data to describe the chemical concentration 
vs. time trends and their dependence on storage conditions and solvent matrix.  Lack of fit and 
residual plots were evaluated to determine the form of the regression.  Power calculations based 
on the observed variability were used to determine the sensitivity of the test to detect degraded 
concentrations.  General methods are documented in SOP EDSP.D-012-01. 

2.6 Analytical Chemistry for In-Life Testing 

Analytical methods associated with in-life testing were similar to those described in 
Section 2.4.   

3.0 RESULTS 

3.1 Chemical Purity 

Battelle-Sequim determined purity of the propylthiouracil using a gravimetric method.  
The purity was determined by dissolving an aliquot of the propylthiouracil and determining the 
insoluble fraction.  This fraction (considered the impurity), was then used to determine the purity.  
This method yielded a purity of 99.9%.  Chemical purity of propylthiouracil determined by the 
manufacturer was 99.6% (Appendix A).   

3.2 Analytical Chemistry for Stability Testing 

Chemical stability testing was initiated on 10/16/02.  Chemical concentrations were 
determined 10 times between 10/16/02 and 01/07/03.  The analytical and quality control (QC) 
results are presented in Appendix C.  A single preparation blank was analyzed with every sample 
for QC purposes.  Because Mazola corn oil in the solution contributed to the absorbance at the 
wavelength used, the blanks produced an apparent propylthiouracil value at concentrations 
ranging from 39.8 U to 159 µg/mL . Stability sample concentrations were blank corrected.  CCV 
results ranged from 94.4% to 111%.  Internal standards were not analyzed.  The MDL was 
50.6 µg/mL.  The dilution factor of the formulation can be taken into account, and thus, the MDL 
of the diluted sample was 0.5 µg/mL.  

Mazola corn oil with expiration dates of 6/03 and 1/04 were purchased from local grocery 
stores and used as a carrier for the stability testing.  The oil had no visual defects and was stored 
frozen.  The peroxide concentrations were measured on 9/05/2002 in triplicate as an indicator of 
decomposition. The average peroxide number in the Mazola corn oil was 1.77 meq/kg and 1.34 
meq/kg for samples expiring on 6/03 and 1/04, respectively.  This level of peroxide was 
consistent with the request that the oil have a peroxide number less than 3 meq/kg. 

3.3 Statistical Results of Stability Trial 

A plot of propylthiouracil with a target concentration of 400 µg/mL against time showed 
a potential decay in concentration (Figure 2).  Homogeneity of the chemical concentration within 
the testing container was evaluated at time 0.  Because one sample from both the top and bottom 
sections was approximately the same concentration, no difference was detected.  All but three 
stability samples were above 90% of the target value.  Based on the final regression model and 
the lower 95% confidence limit of the slope, the concentration of propylthiouracil was expected 
to stay greater than or equal to 90% of the target concentration for up to an estimated 8 weeks 
(Table 3).  Because of the significant slope (p = 0.002), this stock solution was considered stable 
for only 8 of the required 12-week testing/holding period.  The complete statistical analysis is 
presented in Appendix D. 
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3.4 Chemistry Results for the Analysis of In-Life Samples 

In-life chemistry recoveries for all doses based on target concentrations ranged from 74% 
to 108%.  Recoveries of post-test formulation samples returned to Battelle from RTI based on 
target concentrations ranged from 94% to 124%.  The complete analysis is presented in Appendix 
E. 
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Figure 2. Observed Concentration of Propylthiouracil with a Target Concentration of 
400 µg/mL Against Time  
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Table 3. Summary of Statistical Results for Propylthiouracil 
 

 WA-2-14-02-02 
Statistical Analysis conducted by Valerie Cullinan 
Using Minitab Version 13.32, Minitab Inc., 1999. 

1823-1b-2 
Propylthiouracil 

Target Concentration (ug/mL) 400 
Number of determinations 1 
Number of weeks tested 12 
Number of replicates per day 3 
Number of outliers removed 0 
Number of observations removed 0 
Overall Mean Concentration 388 
95% Upper CL 396 
error degrees of freedom 32 
1-sample t-test of Ho: µ >= Target S a 

estimated intercept of ln(concentration) against time 6.0016 
estimated slope of ln(concentration) against time -0.0093 
standard error of slope 0.0027 
error degrees of freedom 31 
Significance test of lack-of-fit for final model S 
Significance test of Ho: β = 0 vs. H1: β ? 0 S 
Lower 95% CL -0.015 
Upper 95% CL -0.004 
Maximum Percent Loss (using LCL) 11.2% 
Mean Percent Loss (using bhat) 7.2% 
LN(90% of Target) 5.8861 
Number of weeks until at 90% of Target (using LCL) 8 
Conclusion: Stable for 8 wks 

aSignificant at a = 0.05 

 

4.0 CONCLUSIONS 

The stated chemical purity by the manufacturer was 99.6%.  Battelle-Sequim laboratory 
analyses determined the purity to be 99.9%.  Stability testing of propylthiouracil in Mazola corn 
oil concluded that the chemical was stable at the 0.4 mg/mL concentration for a period of 8 
weeks.  Thus, the propylthiouracil stock solution in Mazola corn oil was not considered stable at 
0.4 mg/mL for the required testing/holding period of 12 weeks.   

The level of peroxide measured in corn oil used for the stability trial was consistent with 
the request that the oil have a peroxide number less than 3 meq/kg. 

In-life chemistry recoveries for all doses based on target concentrations ranged from 74% 
to 108%.  Recoveries of post-test formulation samples returned to Battelle from RTI based on 
target concentrations ranged from 94% to 124%. 

 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX A 
 

MANUFACTURER’S CERTIFICATE OF ANALYSIS/PURITY 
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APPENDIX B 
 

PURITY AND STABILITY TESTING PLAN 
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EDSP Purity Analysis and Stability Testing Plan for Propylthiouracil 

 
Chemical Name: Propylthiouracil (MSL CF 1823), CMS 173694  
 
CAS Number: 51-52-5 
 
 
Lot Number: GB01 , stored at RT in MSL5, Rm 219 
 
Expiration date: 10/2004 
 
Manufacturer’s Purity Information:  99.6%   
 
Manufacturer’s Stability Information: stable 
 
MSL Purity Results: 
Purity (%)  To be determined at MSL by gravimetric analysis 
 
MDL has not been determined.  
 
 
Bioassay Information:    
 
Study Director 
 Name: Dr. Julia George 
 Affiliation: RTI 
 Location: RTP, NC 
 Telephone number: 919-541-5862  
 
Proposed Bioassay: WA 2-14 
 
 Test Chemical: Propylthiouracil 
 
 CAS: 51-52-5 
 
 Carrier(s):  suspended in Mazola corn oil 
 
 Concentrations/Dilution Series: 0.4 mg/mL 
 
 In vitro or in vivo tests? In vivo 
 
 Organism to be tested: Rat 
 
 Method of test solution administration: Oral gavage  
  
             Testing/holding duration: 12 weeks 
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EDSP Purity Analysis and Stability Testing Plan for Propylthiouracil, Continued 
 
Design of Stability Test: One concentration of Propylthiouracil, 0.4 mg/mL in Mazola corn oil, will 
be tested. The chemical will be sieved through an 80 mesh screen and material that passes will 
be suspended in Mazola corn oil with a magnetic stirrer. Samples of the suspension will be taken 
with a gavage needle, while the suspension is being vigorously stirred, at mid-depth in a 250 mL 
amber glass bottle, except for the first sampling, which will be sampled at 25% and 75% depth in 
triplicate to demonstrate homogeneity. The suspension will be stored in glass at 4 deg. C in the 
dark for 12 weeks, sampled at least 8 times in triplicate and analyzed monthly by UV-VIS. 
 
Number of replicates: 3 
 
Duration:  12 weeks, sampling at least 8 time points with triplicate samples taken each time 
 
Other factors: 
 Temperature regime(s):  4 deg. C 
Test container type:  Glass 
Light or dark: Dark except when container is removed for sampling or handling 
Other: None 
 
Statistical testing: Regression analysis of the slope for concentration versus time 
 
Resulting records package: 
 Manufacturer’s certificate of analysis or purity  
 MSDS 
 Records: 

• date sample received;  
• date(s) sample analyzed;  
• sample matrix;  
• electronic file identification codes (when applicable to identify instrument data files); 
• data summary reports; 

§ Chemical repository confirmatory test results of chemical identity and purity; 
§ Chemical repository test results of lot-to-lot variation in chemical purity; 
§ Chemical repository periodic assessment results of changes in purity of stock 

solutions and dilutions and generation of degradation products 
• QC data reports; 
• data qualifying flags; and  
• Dilution factor(s). 

 

 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX C 
 

ANALYTICAL RESULTS OF STABILITY TESTING



EDSP Work Assignment WA 2-14:  Propylthiouracil  C.1 

Table C1. Propylthiouracil concentration in Mazola Corn Oil (µg/mL) 

Target 
Concentration Name Date Analyzed Propylthiouracila Average RSD 

 
Recoveryb 

400 µg/mL 1823-1b-2-1 Top R-1 10/16/2002 389   97.3% 

400 µg/mL 1823-1b-2-1 Top R-2 10/16/2002 405 390 3.71% 101% 

400 µg/mL 1823-1b-2-1 Top R-3 10/16/2002 376   94.0% 

400 µg/mL 1823-1b-2-1 Bottom R-1 10/16/2002 403   101% 

400 µg/mL 1823-1b-2-1 Bottom R-2 10/16/2002 420 418 3.41% 105% 

400 µg/mL 1823-1b-2-1 Bottom R-3 10/16/2002 431   108% 

400 µg/mL 1823-1b-2-2 R-1 10/23/2002 399   99.8% 

400 µg/mL 1823-1b-2-2 R-2 10/23/2002 439 408 6.95% 110% 

400 µg/mL 1823-1b-2-2 R-3 10/23/2002 385   96.2% 

400 µg/mL 1823-1b-2-3 R-1 10/29/2002 440   110% 

400 µg/mL 1823-1b-2-3 R-2 10/29/2002 394 426 6.51% 98.5% 

400 µg/mL 1823-1b-2-3 R-3 10/29/2002 444   111% 

400 µg/mL 1823-1b-2-4 R-1 11/5/2002 423   106% 

400 µg/mL 1823-1b-2-4 R-2 11/5/2002 402 400 5.94% 100% 

400 µg/mL 1823-1b-2-4 R-3 11/5/2002 376   94.0% 

400 µg/mL 1823-1b-2-5 R-1 11/12/2002 350   87.5% 

400 µg/mL 1823-1b-2-5 R-2 11/12/2002 343 351 2.60% 85.8% 

400 µg/mL 1823-1b-2-5 R-3 11/12/2002 361   90.3% 

400 µg/mL 1823-1b-2-6 R-1 11/18/2002 368   92.0% 

400 µg/mL 1823-1b-2-6 R-2 11/18/2002 361 367 1.67% 90.3% 

400 µg/mL 1823-1b-2-6 R-3 11/18/2002 373   93.3% 

400 µg/mL 1823-1b-2-7 R-1 12/5/2002 396   99.1% 

400 µg/mL 1823-1b-2-7 R-2 12/5/2002 396 388 3.67% 99.0% 

400 µg/mL 1823-1b-2-7 R-3 12/5/2002 371   92.9% 

400 µg/mL 1823-1b-2-8 R-1 12/10/2002 387   96.7% 

400 µg/mL 1823-1b-2-8 R-2 12/10/2002 374 377 2.22% 93.5% 

400 µg/mL 1823-1b-2-8 R-3 12/10/2002 371   92.8% 

400 µg/mL 1823-1b-2-9 R-1 12/17/2002 376   94.0% 

400 µg/mL 1823-1b-2-9 R-2 12/17/2002 376 371 2.28% 94.0% 

400 µg/mL 1823-1b-2-9 R-3 12/17/2002 361   90.3% 

400 µg/mL 1823-1b-2-10 R-1 1/7/2003 384   95.9% 

400 µg/mL 1823-1b-2-10 R-2 1/7/2003 370 369 4.27% 92.5% 

400 µg/mL 1823-1b-2-10 R-3 1/7/2003 352   88.1% 
aPropylthiouracil values were blank corrected 
b Recovery is relative to the target concentration 
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Table C1. Continued 

Sample Name Date Analyzed Propylthiouracil (µg/mL) 

1823-1b-2-1 Blank 10/16/02 65.1 

1823-1b-2-2 Blank 10/23/02 110 

1823-1b-2-2 Blank 10/23/02 106 

1823-1b-2-2 Blank 10/23/02 96.4 

1823-1b-2-3 Blank 10/29/02 117 

1823-1b-2-3 Blank 10/29/02 108 

1823-1b-2-3 Blank 10/29/02 130 

1823-1b-2-4 Blank R-1 11/5/02 108 

1823-1b-2-4 Blank R-2 11/5/02 83.7 

1823-1b-2-4 Blank R-3 11/5/02 87.1 

1823-1b-2-5 Blank R-1 11/12/02 64.0 

1823-1b-2-5 Blank R-2 11/12/02 59.2 

1823-1b-2-5 Blank R-3 11/12/02 76.1 

1823-1b-2-6 Blank R-2 11/18/02 47.3 

1823-1b-2-6 Blank R-3 11/18/02 55.1 

1823-1b-2-6 Blank R-1 11/21/02 89.9 

1823-1b-2-6 Blank R-2 11/21/02 59.1 

1823-1b-2-6 Blank R-3 11/21/02 50.6 U 

1823-1b-2-7 Blank R-1 12/5/02 159 

1823-1b-2-7 Blank R-2 12/5/02 154 

1823-1b-2-8 Blank R-1 12/10/02 50.9 

1823-1b-2-8 Blank R-2 12/10/02 54.3 

1823-1b-2-9 Blank R-1 12/17/02 50.6 U 

1823-1b-2-9 Blank R-2 12/17/02 50.6 U 

1823-1b-2-10 Blank R-1 1/7/03 51.2 

1823-1b-2-10 Blank R-2 1/7/03 50.6 U 

   

Corn oil blank 1g 0.5 ml/1.5ml 1/22/03 54.1 

Corn oil blank 5g 0.1 ml/1.9ml 1/22/03 50.6 U 

Corn oil blank 5g 0.05ml/2.95ml 1/22/03 50.6 U 
U = Not detected at a value greater than the MDL 
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Table C.2. ICV and CCV Data for Propylthiouracil Concentration in Mazola Corn Oil 

Sample Name Date Analyzed 
Propylthiouracil 

(µg/mL) Recovery 

ICV- 5.055 µg/mL 10/16/02 4.82 95.3% 
CCV- 5.055 µg/mL 10/16/02 4.77 94.4% 
ICV- 5.055 µg/mL 10/23/02 5.31 105% 
CCV- 5.055 µg/mL 10/23/02 5.34 106% 
ICV- 5.055 µg/mL 10/29/02 5.48 108% 
CCV- 5.055 µg/mL 10/29/02 5.47 108% 
CCV- 5.055 µg/mL 11/5/02 5.63 111% 
CCV- 5.055 µg/mL 11/5/02 5.60 111% 
ICV- 5.055 µg/mL 11/12/02 4.88 96.5% 
CCV- 5.055 µg/mL 11/12/02 4.92 97.3% 
ICV- 5.055 µg/mL 11/18/02 4.90 97.0% 
CCV- 5.055 µg/mL 11/18/02 4.95 97.9% 
ICV- 5.055 µg/mL 12/5/02 4.93 97.5% 
CCV- 5.055 µg/mL 12/5/02 4.96 98.1% 
ICV- 5.055 µg/mL 12/10/02 4.92 97.3% 
CCV- 5.055 µg/mL 12/10/02 4.91 97.1% 
ICV- 5.055 µg/mL 12/17/02 4.96 98.1% 
CCV- 5.055 µg/mL 12/17/02 4.92 97.4% 
ICV- 5.055 µg/mL 1/7/03 5.01 99.1% 
CCV- 5.055 µg/mL 1/7/03 5.00 98.9% 

     
Test solution verification 

ICV- 5.055 µg/mL 11/21/02 4.93 97.5% 
CCV- 5.055 µg/mL 11/21/02 4.91 97.1% 
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Table C.3. Internal Standards Data for Propylthiouracil in Mazola Corn Oil 
 

Sample Name Date 
5A Androstane 

Recovery 

   
   

Not applicable 
   

 
 
 
  
 

Table C.4. Peroxide Concentration in Mazola Corn Oil (meq/kg) 

Sample 

 
 

Analysis 
Date 

Volume of 
Sodium 

Thiosulfate 
(mL) Normality 

Weight 
of Oil 

(g) 
Peroxide 
Number 

Average 
Peroxide 
Number RSD 

Blank 09/05/02 0.5 0.005 5.00 0.50   
Mazola Corn Oil 
Expiration 6-03 R-1 

 
09/05/02 1.9 0.005 5.01 1.90   

Mazola Corn Oil 
Expiration 6-03 R-2 

 
09/05/02 1.8 0.005 5.36 1.68 1.77 6.41 

Mazola Corn Oil 
Expiration 6-03 R-3 

 
09/05/02 1.8 0.005 5.16 1.74   

Mazola Corn Oil 
Expiration 1-04 R-1 

 
09/05/02 1.2 0.005 4.92 1.22   

Mazola Corn Oil 
Expiration 1-04 R-2 

 
09/05/02 1.5 0.005 5.2 1.44 1.34 8.31 

Mazola Corn Oil 
Expiration 1-04 R-3 

 
09/05/02 1.4 0.005 5.13 1.36   
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STATISTICAL REPORT 
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WA-2-14-02-02 
Statistical Analysis conducted by Valerie Cullinan 
Using Minitab Version 13.32, Minitab Inc., 1999. 
 
—————   5/31/2003 9:29:56 AM   ———————————————————— 
 
Results for: Week 0 
 
Two-Sample T-Test and CI: Propyl Thiouracil, section 
Two-sample T for Propylthiouracil 
 
section     N      Mean     StDev   SE Mean 
1           3     418.1      14.3       8.2 
2           3     390.0      14.5       8.4 
 
Difference = mu (1) - mu (2) 
Estimate for difference:  28.1 
95% CI for difference: (-9.2, 65.4) 
T-Test of difference = 0 (vs not =): T-Value = 2.40  P-Value = 0.096  DF = 3 
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Kruskal-Wallis Test: Propylthiouracil versus section 
Kruskal-Wallis Test on Propyl T 
 
section     N    Median    Ave Rank         Z 
1           3     419.9         4.7      1.53 
2           3     389.2         2.3     -1.53 
Overall     6                   3.5 
 
H = 2.33  DF = 1  P = 0.127 NS 
 
* NOTE * One or more small samples 
 
 

Poor power! 

NS 

1 = bottom 
2 = top 
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Conclusion: For the week 0 data, the test between sections has poor power, note the 
width of the 95% CI of the difference (-9.2, 65.4).   Because one sample from both 
the top and bottom sections was about the same concentration, no difference could 
be detected. 
 
Results for: Stability Data 
 

• Performs a one-sample t-test for mu less than TARGET & 
What is the target value for X    3 
DATA> 400 
 
One-Sample T: Propylthiouracil 
 
Test of mu = 400 vs mu < 400 
 
Variable          N      Mean     StDev   SE Mean 
Propylthiouracil     33    387.83     26.69      4.65 
 
Variable      95.0% Upper Bound        T      P 
Propythiouracil             395.70    -2.62  0.007 ** 
 

450400350

Propyl Thiouracil

Boxplot of Propyl Thiouracil
(with Ho and 95% t-confidence bound for the mean)

]
X
_

Ho

 
 
Outliers are < Median-3*IQD OR > Median+3*IQD 
 
Boundary for outliers are values <    288.461  and >    478.870 
 
No outliers 
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• Transforms data to natural log 
 
     Week     Rep Ln(Concentration) 
 
        0       1      5.9642 
        0       2      6.0036 
        0       3      5.9295 
        0       1      5.9991 
        0       2      6.0399 
        0       3      6.0671 
        1       1      5.9893 
        1       2      6.0855 
        1       3      5.9526 
        2       1      6.0865 
        2       2      5.9765 
        2       3      6.0958 
        3       1      6.0481 
        3       2      5.9956 
        3       3      5.9291 
        4       1      5.8576 
        4       2      5.8384 
        4       3      5.8898 
        5       1      5.9078 
        5       2      5.8890 
        5       3      5.9223 
        7       1      5.9820 
        7       2      5.9811 
        7       3      5.9173 
        8       1      5.9583 
        8       2      5.9246 
        8       3      5.9167 
        9       1      5.9300 
        9       2      5.9294 
        9       3      5.8900 
       12       1      5.9498 
       12       2      5.9137 
       12       3      5.8644 
 

• Conducts Simple Linear Regression 
 
Regression Analysis: Propythiouracil versus Week 
 
The regression equation is 
Propythiouracil = 6.00 - 0.00933 Week 
 
Predictor        Coef     SE Coef          T        P 
Constant      6.00159     0.01613     372.12    0.000 
Week        -0.009333    0.002698      -3.46    0.002  ** 
 
S = 0.05847     R-Sq = 27.8%     R-Sq(adj) = 25.5% 
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Analysis of Variance 
Source            DF          SS          MS         F        P 
Regression         1    0.040912    0.040912     11.97    0.002 
Residual Error    31    0.105997    0.003419 
  Lack of Fit      8    0.057943    0.007243      3.47    0.009 ** 
  Pure Error      23    0.048054    0.002089 
Total             32    0.146909 
 
Unusual Observations 
Obs       Week   Propyl T         Fit      SE Fit    Residual    St Resid 
 17        4.0     5.8384      5.9643      0.0103     -0.1259       -2.19R  
 
R denotes an observation with a large standardized residual 
 
Normplot of Residuals for Propylthiouracil 
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Residuals from Propyl T vs Week 
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Do you want to remove any data points? (yes OR no) 
n 
 
Should a quadratic be fit? (yes OR no) 
n 
 

• Power analysis for t-test of slope less than zero 
 
Power and Sample Size 
 
1-Sample t Test 
 
Testing mean = null (versus < null) 
Calculating power for mean = null + difference 
Alpha = 0.05  Sigma = 0.0584745 
 
Sample 
  Size   Power  Difference 
    31  0.9900     -0.0427 
 
 
 

• That means we would detect a mean of 5.949 as significantly less than ln(400) = 5.991 or a 
change of 383.3 from 400 = 4.2% loss. 

 
• Fit 95% confidence bands about the fitted simple linear model 
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S = 0.0584745      R-Sq = 27.8 %      R-Sq(adj) = 25.5 %

Propyl Thiou = 6.00159 - 0.0093335 Week

95% CI

Regression

Regression Plot

 
 

• Conclusion – only 9 data points were greater than the target concentration of 400 
µg/mL, however, the average day 0 concentration was 404, thus stability was evaluated 
using the target concentration.  The slope through time was significant and the 
concentration was expected to stay above 90% of the target concentration for only 8 
weeks.  Thus, the chemical is stable for only 8 weeks. 

 



 

 

 
 
 
 
 
 
 
 
 

APPENDIX E 
 

CHEMISTRY RESULTS  
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Chemistry Results for Analysis of In-Life Samples 
 
PROJECT: EDSP WA 2-14 

 
PARAMETER: Propylthiouracil in-life test suspension samples in corn oil  

 
LABORATORY: Battelle Marine Sciences Laboratory 

1529 West Sequim Bay Rd. 
Sequim, WA  98382 
 

MATRIX: Propylthiouracil in corn oil 
 

TEST SOLUTION, 
SAMPLE CUSTODY, 
AND PROCESSING: 

Test suspension samples were prepared by the EDSP Chemical Repository, 
Sequim, WA, using Propylthiouracil (PTU) (CF 1823, TCI America lot # GB01, 
expiration date 10/04) suspended in Mazola corn oil (corn oil was from 
containers with the following expiration dates: 6/12/03, 1/1/04, and 4/24/04).  
A large volume of corn oil was used because many formulations for WA 2-14 
were prepared at one time.   
 
Test suspensions of PTU (CAS 51-52-5) supporting EDSP WA 2-14 were made 
on 11/20/02 (females) and 01/22/03 (males) at two test concentrations (0.4 
and 5.0 mg/mL) for female and male rat exposures.  The 0.4 mg/mL 
concentration was prepared by weighing 0.080 g of PTU (CF 1823, TCI 
America, Lot # GB01, expiration date 10/04) into a 250 mL, wide-mouth, 
amber glass bottle after sieving through an 80-mesh screen and adding 186 g 
corn oil to obtain the desired concentration.  The same approach was used 
for the second concentration: 1.0 g PTU was weighed after sieving and 185 g 
corn oil added to obtain the 5.0-mg/mL concentration.  The samples were 
stirred and stored in a refrigerator prior to shipping.  Samples were collected 
to verify test concentrations on 11/20/02, analyzed on 11/21/02 (Table 1), 
and also collected and analyzed on 01/23/03 (Table 2).  For female 
exposures, Replicate 1 samples were shipped on 11/21/02 and Replicate 2 
samples on 11/25/02.  For male exposures, Replicate 1 samples were shipped 
on 01/23/03 and Replicate 2 samples on 01/27/03.  
 
The test solution was sampled four times during the female test (11/27/02, 
12/03/02, 12/10/02, and 12/17/02) and five times during the male test 
(1/26/03, 2/2/03, 2/9/03, 2/16/03, 2/23/03). Data are reported in Table 3 for 
males and Table 4 for females.  Table 5 provides results of analysis of 
remaining formulation samples after dosing to assess changes in test solution 
concentrations from the beginning and end of the test. 
 
Processing 
 
Test Solution Samples for Concentration Verification Prior to Shipping: 
 
Triplicate 1 mL samples from the top (about 0.25 inches below the surface) 
and bottom (about 1 inch from the bottom) of the container were sampled 
and placed in a tared, 30 mL, amber-glass bottle.  At this time, the sample 
weight was determined gravimetrically.  Then 25 mL sodium hydroxide 
(NaOH) in deionized (DI) water was added.  The alkaline water was prepared 
from 6.0 mL of a 50% by weight NaOH in water diluted to 1 L.  The container 
was agitated for about 3 min to mix.  Then, 3 mL of solution was transferred 
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to a syringe with a Gelman acrodisk CR, PFTE 0.2-µm filter attached. The 
filtered solution was placed into a 2 mL auto sampler vial, and 0.5 mL 
removed and placed into a 5 mL cuvette that works with the Beckman DU8 
spectrophotometer.  1.5 mL of the alkaline water solution was added to the 
sample, the cuvette was swirled to mix, and the sample was analyzed using 
the Beckman DU8 spectrophotometer with an ultraviolet/visible (UV/VIS) 
detector at the 260 nm wavelength with a slit-width of 0.5 and the average 
read time set to 3.  The unknown absorption is compared with that of the 
calibration standards.  Calibration with a five-point curve was conducted using 
dilutions prepared from calibration standard PP-1197, A-E, and a continuing 
calibration blank and a continuing calibration verification (CCV) sample 
analyzed at the beginning and end of every run.   
 
In-life and Returned Container Samples: 
 
Samples were returned from RTI at two different times:  12/18/02 for female 
rat assays (received at Battelle, Sequim, WA, on 12/20/02) and 03/04/03 for 
male rat assays (received at Battelle, Sequim, WA, on 03/05/03).  The 
samples were removed from the refrigerator, allowed to warm to room 
temperature, stirred using a stir plate and stir bar, and 1 mL sampled and 
placed in a tared, 25 mL, amber-glass vial.  The weight of the samples was 
determined gravimetrically.  25 mL of a 3-g/L NaOH:water solution (6.0 mL of 
a 50% by weight NaOH in water diluted to 1 L) was added and the solution 
agitated by hand for 3 min.  Samples returned from RTI in 20 mL scintillation 
vials were not subsampled; the entire sample was used.  The scintillation vial 
was weighed, the solution poured into a 25 mL, amber glass vial, and 10 mL 
of alkaline solution added.  The vial was capped, agitated, and then poured 
into an amber glass vial.  The process was repeated using 15 mL of alkaline 
solution, and the scintillation vial was cleaned with one rinse of methanol 
(MeOH, JT Baker, lot # 47E43) and one rinse of methylene chloride (MeCl, JT 
Baker, lot #X36E04), and then allowed to dry.  The empty vial was re-
weighed to obtain the sample weight.  Two corn-oil blanks were prepared 
using Mazola corn oil (Battelle CMS bar code 172653).   
 
Two (2.0) mL of the solution was filtered using a syringe with a Gelman 
acrodisk CR, PFTE 0.2 µm filter attached. The filtered solution was placed into 
a 2 mL auto sampler vial, and about 0.5 mL removed and placed into a 5 mL 
cuvette that works with the Beckman DU8 spectrophotometer.  1.5 mL of the 
alkaline water solution was added to the sample, the cuvette swirled to mix, 
and the sample analyzed using the Beckman DU8 spectrophotometer with a 
UV/VIS detector at the 260 nm wavelength, with a slit-width of 0.5, and the 
average read time set to 3.  The unknown absorption was compared with that 
of the calibration standards.  Calibration with a five-point curve was 
conducted using dilutions prepared from calibration standard PP-1197, A-E, 
and a blank and a CCV sample analyzed at the beginning and end of every 
run. 
  

SAMPLE ANALYSIS: The samples were analyzed by a modified SW 846 method, 9065, using a 
Beckman DU8 spectrophotometer with a UV/VIS detector at the 260nm 
wavelength, with a slit width of 0.5 and the average read time set to 3. 
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Data Quality Objectives  Control Limits  
Procedural Blank   <5 X MDL 
Continuing Standard Recovery 75% - 125%  

QA/QC SUMMARY 
 
METHODS: Modified SW 846 method, 9065, using a Beckman DU8 spectrophotometer 

with a UV/VIS detector at the 260 nm wavelength, with a slit-width of 0.5 and 
the average read time set to 3. 
 

CALIBRATION: Calibration with a five-point curve was conducted using dilutions prepared 
from calibration standard PP-1197, A-E, and a blank and a CCV sample 
analyzed at the beginning and end of every run.  
 

CONTINUING 
STANDARD 
RECOVERY: 

Percent recovery results for three initial and five CCV samples analyzed with 
the in-life sample data set ranged from 97% to 108% with a mean recovery 
of 97%.  There were no occurrences of recoveries exceeding the 75% to 
125% acceptability range. 
 

BLANK: PTU was not detected above five times the detection limit in the seven blanks 
analyzed with the test solution and in-life samples. 
 

DETECTION LIMIT: The PTU detection limit was 50.6 µg/mL as determined by an MDL study 
using the low calibration standard (0.5055 µg/mL) reported with the data.  
No data below this value were reported.   
  

BLANK SPIKE 
SAMPLES: 
 

Blank spike samples were not analyzed.  
 

REPLICATE 
ANALYSIS: 

The percent relative standard deviations (% RSD) for the two test solutions 
prepared on 11/20/02 were 4.7% for the 0.40-mg/mL replicates and 2.64% 
for the 5.0-mg/mL replicates. 
 
The % RSD for the two test solutions prepared on 01/22/03 were 6.4% for 
the 0.40-mg/mL replicates and 4.9% for the 5.0-mg/mL replicates. 
 
Replicate samples were not submitted for the in-life sample set. 
 

 
 

Table 1. Verification of PTU Test Solution Concentrations Prepared on 11/20/2002 and 
Analyzed on 11/21/02 

 

Nominal 
Conc. Sample ID Number Dilution 

Measured 
Conc. 

(mg/mL) 

Blank- 
Corrected 
Measured 

Conc. 
(mg/mL) 

Replicate 
Mean 

(mg/mL) 

 
% RSD 

 1823-1b-2-6 Blank R-1 4 0.0899 NA   
 1823-1b-2-6 Blank R-2 4 0.0591 NA   
 1823-1b-2-6 Blank R-3 4 0.0441 NA   

0.4 mg/mL WA 2-14-T-F Rep1 R-1 4 0.533 0.468   
0.4 mg/mL WA 2-14-T-F Rep1 R-2 4 0.491 0.426 0.447 4.7% 
0.4 mg/mL WA 2-14-T-F Rep1 R-3 4 0.511 0.447   
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 1823-1b-2-6 Blank R-2 100 µL 20 0.0579    
5.0 mg/mL WA 2-14-V-F Rep1 R-1 20 4.56 4.51   
5.0 mg/mL WA 2-14-V-F Rep1 R-2 20 4.80 4.74 4.65 2.64% 
5.0 mg/mL WA 2-14-V-F Rep1 R-3 20 4.76 4.70   

 
 
Table 2.  Verification of PTU Test Solution Concentrations Sampled and Analyzed on 

01/23/03  
 

Nominal 
Conc. Sample ID Number Dilution 

Measured 
Conc. 

(mg/mL) 

Blank- 
Corrected 
Measured 

Conc. 
 (mg/mL) 

Replicate 
Mean 

(mg/mL) 
 

 
%RSD 

 Corn oil blank 1g 0.5 mL/1.5mL 4 0.054 NA   
0.4 mg/mL Sent to RTI 2-14 B-M Rep 1 4 0.518 0.464   
0.4 mg/mL Sent to RTI 2-14 B-M Rep 2 4 0.473 0.419 0.432 6.4% 
0.4 mg/mL Sent to RTI 2-14 B-M Rep 3 4 0.467 0.413   

 Corn oil blank 1g 0.1 mL/1.9mL 4 0.029 NA   
5.0 mg/mL Sent to RTI 2-14 C-M Rep 1 20 4.72 4.69 4.95 4.9% 
5.0 mg/mL Sent to RTI 2-14 C-M Rep 2 20 5.20 5.17   
5.0 mg/mL Sent to RTI 2-14 C-M Rep 3 20 5.03 5.00   

 
 
 

Table 3.  PTU In-life Sample Concentrations - Males 
 

Date 
Sample 

Collected 

Date 
Sample 

Received 

Date 
Sample 

Analyzed 

Nominal 
Conc. Sample ID Number 

Blank 
Corrected(a) 

Measured 
Conc. 

 (mg/mL) 

% of 
Nominal 

01/26/03 03/05/03 05/23/03 0.4 mg/mL 1-26-03 PND 23 2-14-B-M 0.350 88% 
02/02/03 03/05/03 05/23/03 0.4 mg/mL 2-2-03 PND 30 2-14-B-M 0.347 87% 
02/09/03 03/05/03 05/23/03 0.4 mg/mL 2-9-03 PND 37 2-14-B-M 0.299 75% 
02/16/03 03/05/03 05/23/03 0.4 mg/mL 2-16-03 PND 44 2-14-B-M 0.347 87% 
02/23/03 03/05/03 05/23/03 0.4 mg/mL 2-23-03 PND 51 2-14-B-M 0.333 83% 

       
01/26/03 03/05/03 05/23/03 5.0 mg/mL 1-26-03 PND 23 2-14-C-M 4.44 89% 
02/02/03 03/05/03 05/23/03 5.0 mg/mL 2-2-03 PND 30 2-14-C-M 5.41 108% 
02/09/03 03/05/03 05/23/03 5.0 mg/mL 2-9-03 PND 37 2-14-C-M 4.82 96% 
02/16/03 03/05/03 05/23/03 5.0 mg/mL 2-16-03 PND 44 2-14-C-M 4.60 92% 
02/23/03 03/05/03 05/23/03 5.0 mg/mL 2-23-03 PND 51 2-14-C-M 4.16 83% 
(a)  Associated blank data are reported in raw data files 
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Table 4.  PTU In-life Sample Concentrations – Females 
 

Date 
Sample 

Collected 

Date 
Sample 

Received 

Date 
Sample 

Analyzed 

Nominal 
Conc. 

Sample ID 
Number 

Blank 
Corrected(a) 

Measured 
Conc. 

 (mg/mL) 

% of 
Nominal 

11/27/02 12/20/02 01/22/03 0.4 mg/mL In-Life 11-27 2-14 T-F 0.344 86% 
12/03/02 12/20/02 01/22/03 0.4 mg/mL In-Life 12-03 2-14 T-F 0.359 90% 
12/10/02 12/20/02 01/22/03 0.4 mg/mL In-Life 12-10 2-14 T-F 0.388 97% 
12/17/02 12/20/02 01/22/03 0.4 mg/mL In-Life 12-17 2-14 T-F 0.351 88% 
11/27/02 12/20/02 01/22/03 5.0 mg/mL In-Life 11-27 2-14 V-F 4.95 99% 
12/03/02 12/20/02 01/22/03 5.0 mg/mL In-Life 12-03 2-14 V-F 4.19 84% 
12/10/02 12/20/02 01/22/03 5.0 mg/mL In-Life 12-10 2-14 V-F 4.90 98% 
12/17/02 12/20/02 01/22/03 5.0 mg/mL In-Life 12-17 2-14 V-F 3.69 74% 

(a)  Associated blank data are reported in raw data files 
 

 
 

Table 5.  PTU Post-Test Sample Concentrations for Formulations Returned to Battelle 
from RTI 

 

Date 
Sample  

Prepared 

Date 
Sample 

Received 

Date 
Sample 

Analyzed 

Nominal 
Conc. Sample ID Number 

Blank-
Corrected(a) 

Measured 
Conc. 

 (mg/mL) 

% of 
Nominal 

11/20/02 12/20/02 01/22/03 0.4 mg/mL From RTI, 2-14 T-F Remainder 0.393 98% 
01/22/03 03/05/03 05/23/03 0.4 mg/mL WA 2-14-B-M Rep 3 Remainder  0.494 124% 
11/20/02 12/20/02 01/22/03 5.0 mg/mL From RTI, 2-14 V-F Remainder 4.71 94% 
01/22/03 03/05/03 05/23/03 5.0 mg/mL WA 2-14-C-M Rep 3 Remainder 5.22 104% 

(a)  Associated blank data are reported in raw data files 
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Chemistry Report for WA 2-14 

Vinclozolin in Mazola Corn Oil 
 

 

Parameter Chemical 
Compound Name Vinclozolin 
CAS # 50471-44-8 
Central File No. CF-1828 
Initial Receipt Date 5/30/2002 
Expiration Date 4/2005 
Manufacturer ChemService, Inc 
Lot Number 281-94A 
Battelle Study # WA 2-14-02-01 
Method SW 846, 8015B Modified 

 

Executive Summary 

 

The chemical purity of vinclozolin determined by the manufacturer was 99%.  The purity 
result from Battelle-Sequim by GC-FID was determined to be 99.7%.  Based on the final 
regression model and the lower 95% confidence limit of the slope, the concentration of 
vinclozolin was expected to stay greater than or equal to 90% of the target concentration for up to 
an estimated 22 weeks.  Thus, stability testing of the vinclozolin stock solution in corn oil was 
considered stable at the 6 mg/mL concentration for the required testing period of 4.5 weeks.  
Stability information for vinclozolin at 20 mg/mL can be found in Report on One-Generational 
Extension Study of Vinclozolin and Di-n-Butyl Phthalate Administered by Gavage on Gestational 
Day 6 to Postnatal Day 20 CD© (Sprague-Dawley) Rats (EPA Contract Number 68-W-01-023, 
Work Assignment 2-10, May 7, 2002).  Vincozolin in corn oil at 20 mg/mL was also considered 
stable for the required 4.5 week test duration. 

Mazola corn oil (expiration dates 4-03 and 9-03) were purchased on 9-04-01 and 6-17-02 
from local grocery stores, Mark and Pack and Quality Foods Center respectively, to be used as a 
carrier for the stability testing.  The oil had no visual defects and was stored frozen.  The peroxide 
concentration was measured on 6-17-02 in triplicate as an indicator of decomposition. The 
average peroxide number in the Mazola corn oil with an expiration date of 4-03 was 2.07 meq/kg 
(RSD = 5.9%).  The average peroxide number in the Mazola corn oil with an expiration date of 9-
03 was 1.38 meq/kg (RSD = 7.8%).  This level of peroxide is consistent with the request that the 
oil have a peroxide number less than 3 meq/kg. 

The in-life sample vials were returned empty.  The concentrations of vinclozolin in 
post-test formulation samples ranged from 90% to 95% of the nominal concentration. 
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1.0 INTRODUCTION 

The goal of the Battelle-Sequim, Marine Sciences Laboratory (MSL) Chemical 
Repository for the Endocrine Disruptor Screening Program (EDSP) is to provide the participating 
laboratory with requested chemicals of documented quality at required concentrations and in a 
matrix appropriate for different toxicological tests.  The EDSP Chemical Repository supplies the 
manufacturer’s information regarding purity and stability, the material safety data sheet (MSDS) 
chemical information, and independent analysis of purity and stability in a matrix specified by the 
Purity and Stability Testing Plan made in collaboration with the requesting Principal Investigator.  
Additional analysis associated with the in-life studies are also provided when requested.  This 
report is the product of such a request. 

Under Work Assignment (WA) 2-14 and Battelle-Sequim Study Number WA 2-14-02-
01, Dr. Julia George from Center for Life Sciences and Toxicology, Research Triangle Institute, 
requested purity and stability testing of vinclozolin (Figure 1).  Electronic files submitted to the 
EDSP Data Coordination Center in support of this work assignment are CRF_WA-2-
14_vinclozolin-cornoil.doc, PSTP_WA-2-14_vinclozolin-cornoil.doc, DSUM_WA2-10_2-14_2-
23.xls, and DAF_WA2-10_2-14_2-23.doc. 

2.0 GENERAL METHODS 

Methods of standard operation of the Chemical Repository are addressed in the 
procedure, EDSP.C-001-01, The EDSP Chemical Repository.  This procedure addresses chemical 
procurement including procurement of controlled substances, when applicable, which have 
unique permitting, ordering, handling, inventory, and storage requirements; chemical receipt and 
chain of custody, chemical log-in and labeling, inventory, chemical storage; stock solution 
preparation, documentation and archiving; test solution preparation, documentation and shipping; 
chemical disposal, and repository maintenance over time.  The quality assurance (QA) 
requirements for procurement of chemicals for use in the Chemical Repository are addressed in 
procedure, MSL-A-012, Procurement.  Each purchase requisition receives QA review to 
determine what is being ordered and which specific requirements apply. 

2.1 Chemical Procurement 

As requested by Dr. Julia George, vinclozolin, (CAS No. 50471-44-8) was purchased for 
purity and stability analysis and a pubertal study on rats (Figure 1).   Vinclozolin was purchased 
from ChemService, Inc and lot number 281-94A was initially received on 5/30/2002 with an 
expiration date of 4/2005 (Table 1).  The chemical was left in the original container, logged in to 
the Chemical Management System (CMS) and given a CMS barcode and unique log in number 
(CF-1828) as per the QA Project Plan (QAPP) for the EDSP Chemical Repository. The chemical 
was stored in a cool, dry location at room temperature, away from direct sunlight. 

Corn oil (expiration dates 4-03 and 9-03) was purchased on 9-04-01 and 6-17-02 from 
local grocery stores, Mark and Pack and Quality Foods Center respectively, to be used as a carrier 
for the stability testing.  The oil had no visual defects and was stored frozen.  The peroxide 
concentration was measured on 6-17-02 in triplicate as an indicator of decomposition following 
the procedures in the Battelle, Columbus SOP #CCB_IV-001-04.  It was requested that the oil 
have a peroxide number less than 3 meq/kg.  Any bottles that did not meet this requirement were 
discarded.
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EDSP Chemical Request Form 

 
For EPA WA: 2-14-02-01 

 
Study Director 

Name: Dr. Julia George 
Affiliation: Center for Life Sciences and Toxicology 

Research Triangle Institute 
Location: PO Box 12194 

Research Triangle Park, NC 27709 
Telephone number: 919-541-5862 

 
Bioassay Information 

Proposed Bioassay: Pubertal 

Test Chemical: Vinclozolin (MSL CF 1828) 

Carrier(s): corn oil (Mazola) 

Concentrations/Dilution Series: 6 mg/mL and 20 mg/mL 

*Consider if analysis method detection limit which may be determined in 
Purity analysis is above or below desired test concentrations? 

In vitro or in vivo tests? In vivo 

Organism to be tested: rat 

Method of test solution administration: oral gavage 

Planned/proposed test duration: 4.5 weeks 

 
Chemical Information 

Chemical Name: 
 

Vinclozolin 

CAS: 
 

50471-44-8 

Any known purity information: may refer to attached 
documentation 

Manufacturer's Purity Information: 
99% pure 

Any known stability information: may refer to 
attached documentation 

None available 
      

Desired purity (%) for test? 95% or greater 

  
Figure 1. EDSP Requisition Form for Vinclozolin 
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Table 1. Chemical Procurement Information 
Parameter Chemical 

Compound Name Vinclozolin 
CAS # 50471-44-8 
Central File No. CF-1828 
Initial Receipt Date 5/30/2002 
Expiration Date 4/2005 
Manufacturer ChemService, Inc 
Lot Number 281-94A 
Manufacturer’s Purity 99% 
Storage Conditions Cool, dry place/room temp. 
Battelle Study # WA 2-14-02-01 
Method SW 846, 8015B Modified 

 

2.2 Chemical Purity 

Chemical purity was verified by chromatographic analysis to determine areas under 
peaks other than the principal peak and then compared to the manufacturer’s certificate of 
analysis/purity (Appendix A).  No statistical analyses were performed for the verification of 
chemical purity.  General methods are documented in the procedure, EDSP.D-012-01, Chemical 
Repository Summary Displays and Statistical Analyses for the EDSP Data Coordination Center 
(DCC). 

Purity verification was conducted by making a solution in hexane of about 100 µg/mL.  
This matrix was then run on a gas chromatograph with a flame ionization detector (GC-FID).  A 
hexane blank was also run on the GC-FID.  The purity was determined by first identifying the 
peaks in the chromatogram of the Vinclozolin that are the same as the peaks in the analysis of the 
blank hexane sample.  The areas associated with these common peaks were then eliminated by 
inhibiting integration and the remaining peaks were reported as a percentage of the total peak 
area.  The percentage associated with the largest peak represented the purity of vinclozolin.  The 
GC was set up with an auto sampler and a 30 m x 0.25 mm, DB-5 capillary column.  The 
temperature program was set to start at 50ºC, and ramped at 20ºC/min to a final temperature of 
320ºC.  The injection port temperature was set at 270ºC and the detector temperature at 320ºC.  
The auto sampler was set to inject 1 µL of the matrix dilution.  One replicate was analyzed. 

2.3 Preparation of Stock Matrices for Stability Analysis 

A general study plan for stability testing based on the WA 2-14 request from Dr. Julia 
George was developed as the stability test protocol and is presented in Appendix B.  A single 
stock solution was prepared to arrive at the chemical concentration requested for stability analysis 
(Table 2).  Stability information for vincozolin at 20 mg/mL can be found in Report on One-
Generational Extension Study of Vinclozolin and Di-n-Butyl Phthalate Administered by Gavage 
on Gestational Day 6 to Postnatal Day 20 CD© (Sprague-Dawley) Rats (EPA Contract Number 
68-W-01-023, Work Assignment 2-10, May 7, 2002).  All samples were analyzed in triplicate so 
that a mean concentration and relative standard deviation (RSD) could be determined.  General 
methods are documented in EDSP.D-012-01. 

 The Vinclozolin stock matrix was prepared on 6-18-02 for testing as described in 
Table 2.  Briefly, for the 6 mg/mL vinclozolin, 0.3018 g was weighed into a 50 mL Class A 
volumetric flask and corn oil was added to the 50 mL mark.  The solution was agitated by hand 
shaking for approximately five minutes until all of the vinclozolin was dissolved.  All solutions  
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Table 2. Stock Matrix Composition for Stability Testing 
 

Study and 
Duration Test Chemical 

Target 
Concentration Sample ID Stock Matrix 

WA 2-14-02-01 
12 Weeks Vinclozolin 6 mg/mL 1828-1b 

0.3018 g in 50 mL 
Mazola corn oil 

 

were transferred to ashed, amber glass bottles.  Bottles were labeled and stored at 4ºC ± 2ºC for 
the duration of the test. 

 Density of the Mazola corn oil was measured as 0.92 g/mL for these samples.  Using an 
Excel spreadsheet, the weight of corn oil was converted to a volume (i.e., g corn oil / density).  
Lower and upper 95% confidence bounds on the density of corn oil from a sample of two lots 
were estimated as 0.89 and 0.93 g/mL respectively.  

2.4 Analytical Chemistry for Stability Testing 

Chemical stability was evaluated under storage conditions and matrix specifications as 
requested by the participating laboratory.  At initiation and at each time period throughout the 
duration of the test, the concentration was determined by chromatographic analysis.  Triplicate 
aliquots of the stock solution were tested.  The frequency of determinations and the duration of 
testing were determined by the requesting principal investigator and the chemists based on a 
priori knowledge about chemical stability.  General methods are documented in EDSP.D-012-01. 

Vinclozolin stock solution was sampled by weighing ~1 g of sample into a 30 mL amber, 
ashed vial and adding 25 mL of hexane using a volumetric pipette.  For sample 1828-1b, analysis 
was then conducted by taking 0.1 mL of the hexane solution and 0.02 mL of internal standard 
REP7, 5a androstane and 0.88 mL of hexane to the GC auto sampler vial.  A corn oil blank was 
prepared in the same way.  This solution was then run on the GC-FID for quantification.  The 
major peak determined during the purity analysis of vinclozolin was used for this analysis.  
Continuing calibration verification (CCV) samples were analyzed to demonstrate on-going 
calibration accuracy. 

2.5 Statistical Analysis of Stability 

Log linear degradation curves were fitted to the data to describe the chemical 
concentration vs. time trends and their dependence on storage conditions and solvent matrix.  
Lack of fit and residual plots were evaluated to determine the form of the regression.  Power 
calculations based on the observed variability were used to determine the sensitivity of the test to 
detect degraded concentrations.  General methods are documented in SOP EDSP.D-012-01. 

2.6 Analytical Chemistry for In-Life Testing 

Analytical methods associated with in-life testing were similar to those described in 
Section 2.4.   
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3.0 RESULTS 

3.1 Chemical Purity 

Battelle-Sequim ran a GC-FID purity scan on the vinclozolin.  The chromatogram, after 
solvent blank correction, showed one large peak that had the appropriate retention time for 
vinclozolin and several very small peaks. The area of the vinclozolin peak was 99.7% of the total 
area of all peaks in the chromatogram. Chemical purity of vinclozolin determined by the 
manufacturer was 99% (Appendix A).   

3.2 Analytical Chemistry for Stability Testing 

Chemical stability testing was initiated on 6-18-02.  Chemical concentration was 
determined 11 times over a period of 12 weeks.  The analytical and quality control (QC) results 
are presented in Appendix C.  A single preparation blank was analyzed with every batch for QC 
purposes.  There were no detectable concentrations of vinclozolin in the blanks.  CCV results 
ranged from 99.4% to 101%.  Internal standards were analyzed with each sample and these 
results ranged from 101% to 111%.  The MDL was 115 µg/mL. 

Both lots of Mazola corn oil had peroxide numbers less than 3 meq/kg as required for 
biological testing (Appendix C).  The average peroxide number in the Mazola corn oil with an 
expiration date of 4-03 was 2.07 meq/kg (RSD = 5.9%).  The average peroxide number in the 
Mazola corn oil with an expiration date of 9-03 was 1.38 meq/kg (RSD = 7.8%).   

3.3 Statistical Results of Stability Trial 

A plot of vinclozolin with a target concentration of 6,000 µg/mL against time suggests 
very little chemical decay (Figure 2).  There were no data points below 90% of the target 
concentration.  Based on the final regression model and the lower 95% confidence limit of the 
slope, the concentration of vinclozolin was expected to stay greater than or equal to 90% of the 
target concentration for up to an estimated 22 weeks (Table 3).  Thus, this stock solution was 
considered stable for the required 4.5-week testing period.  The complete statistical analysis is 
presented in Appendix D. 

3.4 Chemistry Results for the Analysis of In-Life Samples 

The in-life sample vials were returned empty.  The concentrations of vinclozolin in post-
test formulation samples ranged from 90% to 95% of the nominal concentration.  The complete 
analysis is presented in Appendix E. 



EDSP Work Assignment 2-14:  Vinclozolin  6 

5300

5400

5500

5600

5700

5800

5900

6000

6100

6200

6300

0 10 20 30 40 50 60 70 80 90

Day

C
on

ce
nt

ra
ti

on
 (

µ
g

/m
L

)

Vinclozolin-6K 90% of the Target Concentration
 

Figure 2. Observed Concentration of Vinclozolin with a Target Concentration of 
6,000 µg/mL Against Time  
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Table 3. Summary of Statistical Results for Vinclozolin 
 

1828-1b 
WA 2-14-02-01 
Statistical Analysis conducted by Valerie Cullinan 
Using Minitab Version 13.32, Minitab Inc., 1999. Vinclozolin-6K 

Target Concentration (µg/mL) 6000 
Number of determinations 1 
Number of days tested 84 
Number of replicates per day 3 
Number of outliers removed 0 
Number of observations removed 0 

Overall Mean Concentration 5796 
95% Upper CL 5839 
error degrees of freedom 32 

1-sample t-test of Ho: µ >= Target Sa 
estimated intercept of ln(concentration) against time 8.6702 
estimated slope of ln(concentration) against time -0.0001 

standard error of slope 0.0002 
error degrees of freedom 31 

Significance test of lack-of-fit for final model S 
Significance test of Ho: β = 0 vs. H1: β = 0 NSb 
Lower 95% CL of β -0.0005 
Upper 95% CL of β 0.0002 
Maximum Percent Loss (using LCL) 0.4% 
Mean Percent Loss (using bhat) 0.1% 
LN(90% of Target) 8.5942 
Number of days until at 90% of Target (using LCL) 156 
Conclusion using Target Concentration: Stable for 4.5 wks 
a Significant at α = 0.05 
b Not significant at α = 0.05  

 

4.0 CONCLUSIONS 

Stability testing of vinclozolin in corn oil concluded that the chemical was stable at 
6 mg/mL for a period of 4.5 weeks.  Chemical purity of vinclozolin determined by the 
manufacturer was 99%; purity determined by Battelle-Sequim was 99.7%.   Stability information 
for vinclozolin at 20 mg/mL can be found in Report on One-Generational Extension Study of 
Vinclozolin and Di-n-Butyl Phthalate Administered by Gavage on Gestational Day 6 to Postnatal 
Day 20 CD© (Sprague-Dawley) Rats (EPA Contract Number 68-W-01-023, Work Assignment 2-
10, May 7, 2002).  Vinclozolin in corn oil at 20 mg/mL was also considered stable for the 
required 4.5 week test duration. 

The level of peroxide measured in corn oil used for the stability trial was consistent with 
the request that the oil have a peroxide number less than 3 meq/kg. 

The in-life sample vials were returned empty.  The concentrations of vinclozolin in post-
test formulation samples ranged from 90% to 95% of the nominal concentration. 

 



 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX A 
 

MANUFACTURER’S CERTIFICATE OF ANALYSIS/PURITY 
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APPENDIX B 
 

PURITY AND STABILITY TESTING PLAN 
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EDSP Purity Analysis and Stability Testing Plan for Vinclozolin 

 
Chemical Name: Vinclozolin (MSL CF Login 1828) 
 
CAS Number: 50471-44-8 
 
Lot Number: Lot 281-94A - two bottles, 10g and 3g, stored at RT in Bldg5 Rm 219 
 
Expiration date: 4/05 
 
Manufacturer’s Purity Information:  99%  
 
Manufacturer’s Stability Information: none 
 
MSL Purity Results: 
Purity (%)  To be determined at MSL by GC-FID 
 
MDL has not been determined.  
 
 
Bioassay Information:  
 
Study Director 
 Name: Dr. Julia George 
 Affiliation: RTI 
 Location: RTP, NC 
 Telephone number: 919-541-5862 
 
Proposed Bioassay: WA 2-14 
 
 Test Chemical: Vinclozolin 
 
 CAS: 50471-44-8 
 
 Carrier(s): Corn oil 
 
 Concentrations/Dilution Series: 6 mg/mL and 20 mg/mL 
 
  Below MDL determined in Purity Analysis? 
 
 In vitro or in vivo tests? In vivo 
 
 Organism to be tested: Rat 
 
 Method of test solution administration: Oral gavage  
 
 Planned/Proposed test duration: 4.5 weeks 
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EDSP Purity Analysis and Stability Testing Plan for Vinclozolin,   Continued 
 
Design of Stability Test: 6 mg/mL in glass at 4 deg. C in the dark for 12 weeks, analyzed weekly 
in triplicate  
 
Number of replicates:  3 
 
Duration:  12 weeks, sampling each week 
 
Other factors: 
 Temperature regime(s): 4 deg. C 
Test container type: Glass 
Light or dark: Dark except when container is removed for sampling or handling 
Other 
 
Statistical testing: Regression analysis of the slope for concentration versus time 
 
Resulting records package: 
 Manufacturer’s certificate of analysis or purity  
 MSDS 
 Records: 

• date sample received;  
• date(s) sample analyzed;  
• sample matrix;  
• electronic file identification codes (when applicable to identify 

instrument data files); 
• data summary reports; 
§ Chemical repository confirmatory test results of chemical 

identity and purity; 
§ Chemical repository test results of lot-to-lot variation in 

chemical purity; 
§ Chemical repository periodic assessment results of changes 

in purity of stock solutions and dilutions and generation of 
degradation products 

• QC data reports; 
• data qualifying flags; and  
• dilution factor(s). 
 

 
 
 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX C 
 

ANALYTICAL RESULTS OF STABILITY TESTING
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Table C.1. Vinclozolin concentration in Mazola Corn Oil (µg/mL) 

Target Conc. Sample ID Date Vinclozolin Average RSD 
 

Recovery1 

6000 ug/ml 1828-1b-1-1 R-1 6/18/2002 5796    
6000 ug/ml 1828-1b-1-1 R-2 6/18/2002 5745 5827 1.73% 97.1% 
6000 ug/ml 1828-1b-1-1 R-3 6/18/2002 5939    
blank Corn Oil (T=0) 6/19/2002 115 U    
6000 ug/ml 1828-1b-1-2 R-1 6/25/2002 5806    
6000 ug/ml 1828-1b-1-2 R-2 6/25/2002 5687 5791 1.68% 96.5% 
6000 ug/ml 1828-1b-1-2 R-3 6/25/2002 5879    
blank Corn Oil (week 1) 6/25/2002 115 U    
6000 ug/ml 1828-1b-1-3 R-1 7/2/2002 5689    
6000 ug/ml 1828-1b-1-3 R-2 7/2/2002 5789 5679 2.05% 94.6% 
6000 ug/ml 1828-1b-1-3 R-3 7/2/2002 5558    
blank Corn Oil (week 2) 7/2/2002 115 U    
6000 ug/ml 1828-1b-1-4 R-1 7/9/2002 5892    
6000 ug/ml 1828-1b-1-4 R-2 7/9/2002 5913 6004 2.95% 100% 
6000 ug/ml 1828-1b-1-4 R-3 7/9/2002 6208    
blank Corn Oil (week 3) 7/9/2002 115 U    
6000 ug/ml 1828-1b-1-5 R-1 7/16/2002 5722    
6000 ug/ml 1828-1b-1-5 R-2 7/16/2002 5791 5782 0.96% 96.4% 
6000 ug/ml 1828-1b-1-5 R-3 7/16/2002 5833    
blank Corn Oil (week 4) 7/16/2002 115 U    
6000 ug/ml 1828-1b-1-6 R-1 7/23/2002 5685    
6000 ug/ml 1828-1b-1-6 R-2 7/23/2002 5449 5656 3.44% 94.3% 
6000 ug/ml 1828-1b-1-6 R-3 7/23/2002 5835    
blank Corn Oil (week 5) 7/23/2002 115 U    
6000 ug/ml 1828-1b-1-7 R-1 8/6/2002 5825    
6000 ug/ml 1828-1b-1-7 R-2 8/6/2002 5986 5923 1.45% 98.7% 
6000 ug/ml 1828-1b-1-7 R-3 8/6/2002 5958    
blank Corn Oil (week 7) 8/6/2002 115 U    
6000 ug/ml 1828-1b-1-8 R-1 8/13/2002 5824    
6000 ug/ml 1828-1b-1-8 R-2 8/13/2002 5848 5833 0.24% 97.2% 
6000 ug/ml 1828-1b-1-8 R-3 8/13/2002 5826    
blank Corn Oil (week 8) 8/13/2002 115 U    
6000 ug/ml 1828-1b-1-9 R-1 8/20/2002 5807    
6000 ug/ml 1828-1b-1-9 R-2 8/20/2002 5861 5839 0.49% 97.3% 
6000 ug/ml 1828-1b-1-9 R-3 8/20/2002 5850    
blank Corn Oil (week 9) 8/20/2002 115 U    
6000 ug/ml 1828-1b-1-10 R-1 8/27/2002 5721    
6000 ug/ml 1828-1b-1-10 R-2 8/27/2002 5837 5825 1.67% 97.1% 
6000 ug/ml 1828-1b-1-10 R-3 8/27/2002 5915    
blank Corn Oil (week 10) 8/27/2002 115 U    
6000 ug/ml 1828-1b-1-12 R-1 9/10/2002 5708    
6000 ug/ml 1828-1b-1-12 R-2 9/10/2002 5488 5596 1.96% 93.3% 
6000 ug/ml 1828-1b-1-12 R-3 9/10/2002 5592    
blank Corn Oil (week 12) 9/10/2002 115 U    

1 Recovery is relative to the target concentration 
U = Not detected at a value greater than the MDL 
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Table C.2. CCV Data for Vinclozolin Concentration in Mazola Corn Oil 
 

Time Sample Name Vinclozolin (µg/mL) Recovery PD 

T=0 EDSP Mix1 5 ug/ml 4.97 99.4% 0.60% 
 EDSP Mix1 5 ug/ml 4.99 99.8% 0.20% 
 EDSP Mix1 5 ug/ml 5.01 100% 0.20% 
 EDSP Mix1 5 ug/ml 5.00 100% 0.00% 

Week 1 EDSP Mix1 5 ug/ml 5.03 101% 0.60% 
 EDSP Mix1 5 ug/ml 5.04 101% 0.80% 
 EDSP Mix1 5 ug/ml 5.04 101% 0.80% 
 EDSP Mix1 5 ug/ml 5.00 100% 0.00% 

Week 2 EDSP Mix1 5 ug/ml 5.03 101% 0.60% 
 EDSP Mix1 5 ug/ml 5.04 101% 0.80% 
 EDSP Mix1 5 ug/ml 5.05 101% 1.00% 
 EDSP Mix1 5 ug/ml 5.02 100% 0.40% 

Week 3 EDSP Mix1 5 ug/ml 5.05 101% 1.00% 
 EDSP Mix1 5 ug/ml 5.04 101% 0.80% 
 EDSP Mix1 5 ug/ml 5.05 101% 1.00% 
 EDSP Mix1 5 ug/ml 5.04 101% 0.80% 
 EDSP Mix1 5 ug/ml 5.03 101% 0.60% 

Week 4 EDSP Mix1 5 ug/ml 5.03 101% 0.60% 
 EDSP Mix1 5 ug/ml 5.04 101% 0.80% 
 EDSP Mix1 5 ug/ml 5.05 101% 1.00% 
 EDSP Mix1 5 ug/ml 5.02 100% 0.40% 

Week 5 EDSP Mix1 5 ug/ml 5.03 101% 0.60% 
 EDSP Mix1 5 ug/ml 5.04 101% 0.80% 
 EDSP Mix1 5 ug/ml 5.05 101% 1.00% 
 EDSP Mix1 5 ug/ml 5.03 101% 0.60% 

Week 7 EDSP Mix1 5 ug/ml 5.03 101% 0.60% 
 EDSP Mix1 5 ug/ml 5.02 100% 0.40% 
 EDSP Mix1 5 ug/ml 5.04 101% 0.80% 
 EDSP Mix1 5 ug/ml 5.02 100% 0.40% 

Week 8 EDSP Mix1 5 ug/ml 5.06 101% 1.20% 
 EDSP Mix1 5 ug/ml 5.02 100% 0.40% 
 EDSP Mix1 5 ug/ml 5.02 100% 0.40% 
 EDSP Mix1 5 ug/ml 5.04 101% 0.80% 

Week 9 EDSP Mix1 5 ug/ml 5.02 100% 0.40% 
 EDSP Mix1 5 ug/ml 5.00 100% 0.00% 
 EDSP Mix1 5 ug/ml 5.03 101% 0.60% 
 EDSP Mix1 5 ug/ml 5.02 100% 0.40% 

Week 10 EDSP Mix1 5 ug/ml 5.04 101% 0.80% 
 EDSP Mix1 5 ug/ml 5.06 101% 1.20% 
 EDSP Mix1 5 ug/ml 5.02 100% 0.40% 
 EDSP Mix1 5 ug/ml 5.01 100% 0.20% 

Week 12 EDSP Mix1 5 ug/ml 5.04 101% 0.80% 
 EDSP Mix1 5 ug/ml 5.02 100% 0.40% 
 EDSP Mix1 5 ug/ml 4.98 99.6% 0.40% 
 EDSP Mix1 5 ug/ml 4.99 99.8% 0.20% 
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Text Box C1.  Calibration Standard Preparation 

Calibration Standard EDSP Mix 1 
 
Calibrations were performed using a five-point calibration curve labeled EDSP Mix 1 A 
thru E.   This mix is used for Atrazine, Fenarimol, p,p'-DDE, Methoxychlor and 
Vinclozolin analyzed by GC-FID.  These standards were made by serial dilutions of 
standards for each compound. 

• Atrazine standard was made by weighing 0.0499 g of the neat material into a 
50 mL volumetric flask.  This was then diluted to the 50 mL mark with 
Methylene chloride and labeled 1826-1-1. 

• Fenarimol standard was made by weighing 0.0506 g of the neat material into a 
50 mL volumetric flask.  This was then diluted to the 50 mL mark with hexane 
and labeled 1829B-1. 

• p,p'-DDE standard was made by weighing  0.0501 g of the neat material into a 
50 mL volumetric flask.  This was then diluted to the 50 mL mark with hexane 
and labeled 1832-1a-1. 

• Methoxychlor standard was made by weighing 0.0513 g of the neat material 
into a 50 mL volumetric flask.  This was then diluted to the 50 mL mark with 
hexane and labeled 1808-1-3. 

• Vinclozolin standard was made by weighing 0.0512 g of the neat material into 
a 50 mL volumetric flask.  This was then diluted to the 50 mL mark with 
hexane and labeled 1779-78. 

 
This analysis used an internal standard, in this case 5a androstane, which is made by 
weighing  0.0511 g of the neat material into a 50 mL volumetric flask.  This was then 
diluted to the 50 mL mark with hexane, this is then labeled REP7.   

 
The EDSP Mix 1 series (A through E) was made as follows. 

• Solution A, 1 ml of 1826-1-1, 1829B-1, 1832-1a-1, 1808-1-3, 1779-78 and 
0.02 ml REP7 added to a 10 ml volumetric flask and diluted to the mark 
with hexane. 

• Solution B, 1 ml of 1826-1-1, 1829B-1, 1832-1a-1, 1808-1-3, 1779-78 and 
1 ml REP7 added to a 50 ml volumetric flask and diluted to the mark with 
hexane. 

• Solution C, 0.25 ml of 1826-1-1, 1829B-1, 1832-1a-1, 1808-1-3, 1779-78 
and 1 ml REP7 added to a 50 ml volumetric flask and diluted to the mark 
with hexane. 

• Solution D, 0.1 ml of 1826-1-1, 1829B-1, 1832-1a-1, 1808-1-3, 1779-78 
and 2 ml REP7 added to a 100 ml volumetric flask and diluted to the mark 
with hexane. 

• Solution E, 0.05 ml of 1826-1-1, 1829B-1, 1832-1a-1, 1808-1-3, 1779-78 
and 2 ml REP7 added to a 100 ml volumetric flask and diluted to the mark 
with hexane. 
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Table C.3. Internal Standards Data for Vinclozolin in Mazola Corn Oil 
 

Sample Name Date 5A Androstane Recovery 

1828-1b-1-1 R-1 6/18/2002 107% 
1828-1b-1-1 R-2 6/18/2002 105% 
1828-1b-1-1 R-3 6/18/2002 104% 
1828-1b-1-2 R-1 6/25/2002 102% 
1828-1b-1-2 R-2 6/25/2002 103% 
1828-1b-1-2 R-3 6/25/2002 103% 
1828-1b-1-3 R-1 7/2/2002 104% 
1828-1b-1-3 R-2 7/2/2002 105% 
1828-1b-1-3 R-3 7/2/2002 108% 
1828-1b-1-4 R-1 7/9/2002 102% 
1828-1b-1-4 R-2 7/9/2002 102% 
1828-1b-1-4 R-3 7/9/2002 104% 
1828-1b-1-5 R-1 7/16/2002 106% 
1828-1b-1-5 R-2 7/16/2002 107% 
1828-1b-1-5 R-3 7/16/2002 104% 
1828-1b-1-6 R-1 7/23/2002 107% 
1828-1b-1-6 R-2 7/23/2002 111% 
1828-1b-1-6 R-3 7/23/2002 106% 
1828-1b-1-7 R-1 8/6/2002 103% 
1828-1b-1-7 R-2 8/6/2002 102% 
1828-1b-1-7 R-3 8/6/2002 102% 
1828-1b-1-8 R-1 8/13/2002 105% 
1828-1b-1-8 R-2 8/13/2002 105% 
1828-1b-1-8 R-3 8/13/2002 106% 
1828-1b-1-9 R-1 8/20/2002 104% 
1828-1b-1-9 R-2 8/20/2002 105% 
1828-1b-1-9 R-3 8/20/2002 105% 
1828-1b-1-10 R-1 8/27/2002 107% 
1828-1b-1-10 R-2 8/27/2002 108% 
1828-1b-1-10 R-3 8/27/2002 108% 
1828-1b-1-12 R-1 9/10/2002 101% 
1828-1b-1-12 R-2 9/10/2002 105% 
1828-1b-1-12 R-3 9/10/2002 105% 
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Table C.4. Peroxide Concentration in Mazola Corn Oil (meq/kg) measured on 6/17/02 

Sample 

Volume of 
Sodium 

Thiosulfate (mL) Normality 

Weight 
of Oil 

(g) 
Peroxide 
Number 

Average 
Peroxide 
Number RSD 

Blank 0.75 0.005 5.00 0.75   
Mazola Corn Oil 
Expiration 9-03 R-1 1.6 0.005 5.43 1.47   
Mazola Corn Oil 
Expiration 9-03 R-2 1.5 0.005 5.32 1.41 1.38 7.8% 
Mazola Corn Oil 
Expiration 9-03 R-3 1.2 0.005 4.75 1.26   
Mazola Corn Oil 
Expiration 4-03 R-1 2.0 0.005 5.18 1.93   
Mazola Corn Oil 
Expiration 4-03 R-2 2.2 0.005 5.09 2.16 2.07 5.9% 
Mazola Corn Oil 
Expiration 4-03 R-3 2.5 0.005 5.21 2.11   

 

 



 

 
 
 
 
 
 
 
 
 
 
 

APPENDIX D 
 

STATISTICAL REPORT 
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WA-2-14-02-01 
Statistical Analysis conducted by Valerie Cullinan 
Using Minitab Version 13.32, Minitab Inc., 1999. 
 
—————   11/25/2002 11:22:30 AM   ——————————————————— 
Analysis of Vinclozolin-6k in corn oil 
 

• Test to determine if the data are from a population with mean of 6000. 
 
One-Sample T: Vinclozolin-6K 
 
Test of mu = 6000 vs mu < 6000 
 
Variable          N      Mean     StDev   SE Mean 
Vinclozolin-     33    5795.9     146.2      25.5 
 
Variable      95.0% Upper Bound        T      P 
Vinclozolin-             5839.0    -8.02  0.000 
 
 
t Boxplot of Vinclozolin-6K 
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Vinclozolin-6K
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(with Ho and 95% t-confidence bound for the mean)

]
X
_
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• Nonparametric Test for outlier. 

 
Outliers are < Median-3*IQD OR > Median+3*IQD 
Boundary for outliers are values <    5356.81  and >    6290.83 
No outliers 
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• Transform data to natural logarithm and conduct regression analysis. 
 
     Week     Rep Ln(Concentration) 
        0       1      8.6649 
        0       2      8.6561 
        0       3      8.6893 
        7       1      8.6667 
        7       2      8.6459 
        7       3      8.6792 
       14       1      8.6463 
       14       2      8.6638 
       14       3      8.6229 
       21       1      8.6813 
       21       2      8.6849 
       21       3      8.7336 
       28       1      8.6521 
       28       2      8.6641 
       28       3      8.6712 
       35       1      8.6456 
       35       2      8.6032 
       35       3      8.6716 
       49       1      8.6699 
       49       2      8.6972 
       49       3      8.6925 
       56       1      8.6697 
       56       2      8.6739 
       56       3      8.6700 
       63       1      8.6668 
       63       2      8.6761 
       63       3      8.6742 
       70       1      8.6519 
       70       2      8.6720 
       70       3      8.6852 
       84       1      8.6497 
       84       2      8.6104 
       84       3      8.6291 
 

• Conducts Simple Linear Regression 
 
Regression Analysis: Vinclozolin-6K versus Day 
The regression equation is 
Vinclozolin-6K = 8.67 -0.000144 Day 
 
Predictor        Coef     SE Coef          T        P 
Constant      8.67019     0.00789    1098.93    0.000 
Day        -0.0001444   0.0001684      -0.86    0.398 
S = 0.02539     R-Sq = 2.3%      R-Sq(adj) = 0.0% 
 
Analysis of Variance 
Source            DF          SS          MS         F        P 
Regression         1   0.0004741   0.0004741      0.74    0.398 
Residual Error    31   0.0199853   0.0006447 
  Lack of Fit      9   0.0118899   0.0013211      3.59    0.007 
  Pure Error      22   0.0080953   0.0003680 
Total             32   0.0204594 
 
Unusual Observations 
Obs        Day   Vinclozolin         Fit      SE Fit    Residual    St Resid 
 12       21.0    8.73363     8.66716     0.00534     0.06647        2.68R  
 17       35.0    8.60318     8.66514     0.00447    -0.06196       -2.48R  
 32       84.0    8.61040     8.65807     0.00880    -0.04767       -2.00R  
R denotes an observation with a large standardized residual 
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Normplot of Residuals for Vinclozolin 
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Residuals from Vinclozolin vs Day 
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• Power analysis for t-test of slope less than zero 
 
Power and Sample Size 
 
1-Sample t Test 
 
Testing mean = null (versus < null) 
Calculating power for mean = null + difference 
Alpha = 0.05  Sigma = 0.0253907 
 
Sample 
  Size   Power  Difference 
    31  0.9900     -0.0185 
 
 

• That means we would detect a mean of 8.6810 as significantly less than ln(6000) 
= 8.6995 or a change of 5890 from 6000 = 1.8% loss. 

 
 

• Fit 95% confidence bands about the fitted simple linear model 
  
Fitted Line Plot: Vinclozolin- versus Day 
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Conclusion – stable for 4.5 weeks. 
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FOR THE ANALYSIS OF IN-LIFE SAMPLES 
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Chemistry Results for Analysis of In-Life Samples 
 
PROJECT: EDSP WA 2-14 

 
PARAMETER: Vinclozolin in-life test solution samples in corn oil  

 
LABORATORY: Battelle Marine Sciences Laboratory 

1529 West Sequim Bay Rd. 
Sequim, WA  98382 
 

MATRIX: Vinclozolin in corn oil 
 

TEST SOLUTION 
SAMPLE CUSTODY 
AND PROCESSING: 

Test solution samples were prepared by the EDSP Chemical Repository, 
Sequim, WA, using vinclozolin (CAS 50471-44-8, CF 1828, ChemService lot # 
281-94A, expiration date 4/05, 99% purity and CF 1779, ChemService lot # 
270-71B, expiration date 8/04, 98% purity) dissolved in Mazola corn oil (corn 
oil was from containers with the following expiration dates: 6/12/03, 1/1/04, 
and 4/24/04).  A large volume of corn oil was used because many 
formulations for WA 2-14 were prepared at one time.  Samples were 
prepared at two test concentrations, 6 mg/mL and 20 mg/mL, for all 
replicates in the male-only exposure.  The 6 mg/mL concentration was 
prepared by dissolving 1.2 g of vinclozolin in 185 g of corn oil in a pre-
cleaned, amber glass container.  The 20 mg/mL concentration was prepared 
by dissolving 4.0 g of vinclozolin in 182 g of corn oil.  
 
Samples for male rat exposures were prepared at three different times: 
Replicate 1 – prepared on 09/9/02 and shipped on 09/26/02 
Replicate 2- prepared on 10/2/02 and shipped on 10/3/02 
Replicate 3- prepared 11/03/02, shipped 11/04/02. 
 
Note:  Only samples on 09/09/02 were analyzed to verify concentration of 
vinclozolin.  These values are reported in Table 1. 
 
The test solution was sampled four times during the male test (10/07/02, 
10/14/02, 10/21/02, and 10/28/02). The in-life sample vials were empty 
when received, so no data are presented.  Table 2 provides results of 
analysis of remaining formulation samples after dosing to assess changes in 
test solution concentration from the beginning and end of the test. 
 
Processing 
 
Test Solution Samples for Concentration Verification Prior to Shipping: 
 
The container was placed on a magnetic stir plate and stirred.  1 mL triplicate 
samples were removed and each placed in a tared, 60 mL, amber glass 
bottle.  The weight of the sample was determined gravimetrically.  A 1 g 
subsample was removed, placed in a 30 mL amber ashed vial, and 25 mL of 
hexane (JT Baker lot number X40E12) was added and the bottle agitated to 
mix.  Then, 0.1 mL sample and 0.02 mL internal standard, 5a androstane, 
and 0.88 mL hexane were transferred to an auto sampler vial.  
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In-life and Returned Container Samples: 
 
In-life and returned containers were analyzed the same way.  Some of the 
returned containers were returned empty, so only containers with sufficient 
material were analyzed. 
 
The samples were removed from the refrigerator and allowed to warm to 
room temperature.  About 1 mL was sampled and placed in a tared, 30 mL, 
amber glass bottle.  The weight of the sample was determined 
gravimetrically.  25 mL of hexane was added and the bottle agitated to mix.  
Then 0.1 mL was transferred to a 1.8 mL vial with 0.02 mL of internal 
standard solution containing 5a androstane and 0.88 mL hexane. 
   

SAMPLE ANALYSIS The samples were analyzed  by gas chromatograph (GC) with a flame 
ionization detector (FID). The GC was set up with an auto sampler and a 
30-m x 0.25-mm, DB-5 capillary column.  The temperature program was set 
to start at 50ºC, and ramped at 20ºC/min to a final temperature of 320ºC.  
The injection port temperature was set at 270ºC and the detector 
temperature at 320ºC.  The auto sampler was set to inject 1 µL of the matrix 
dilution. 
 

 
 
 

Data Quality Objectives:  Control Limits  
Procedural Blank <5 X MDL 
Blank Spike Recovery 40% - 120% 
Continuing Standard Recovery 75% - 125%  

 
 
 
QA/QC SUMMARY 
 
METHODS: GC-FID 

 
CALIBRATION: Calibration using a five-point curve was done using standards EDSP Mix 1 (see 

Appendix C) with a continuing calibration verification (CCV) sample analyzed 
every 10 samples. 
 

CONTINUING 
STANDARD 
RECOVERY: 

Percent recovery results for initial and CCV samples analyzed with the in-life 
sample data set ranged from 91% to 117% with a mean recovery of 100%.  
There were no occurrences of recoveries exceeding the 75% to 125% 
acceptability range. 
 

BLANK Vinclozolin was not detected above the detection limit in the corn oil blank 
analyzed with the test solution and in-life samples. 
 

DETECTION LIMIT: The vinclozolin method detection limit (MDL) in corn oil was 115 µg/mL as 
determined by an MDL study. No data below this value were reported.   
  

BLANK SPIKE 
SAMPLES 

Blank spike samples were not analyzed.  In this analysis, sampling was 
performed by taking the sample material from flask through to analysis.  
Analyzing a spiked sample would be no different from analyzing a CCV. 
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INTERNAL 
STANDARD 

5a androstane was spiked into each sample and analyzed as the internal 
standard.  Average percent recovery results ranged from 99% to 103%.  
There were no cases in which the percent recovery of the internal standard 
exceeded the acceptance range of 40% to 120%. 
 

REPLICATE 
ANALYSIS: 

The percent relative standard deviations (% RSD) for the two test solutions 
ranged from 0.904 to 1.23. 
 
Replicate samples were not submitted for the in-life sample set. 
 

 
 
 

Table 1.  Verification of Vinclozolin Test Solution Concentrations for Male Exposures 
Prepared on 09/09/02 and Analyzed on 09/12/02 

 

Nominal 
Conc. Sample ID Number 

Measured 
Conc.  

 (mg/mL) 

Replicate 
Mean 

(mg/mL) 

 
% RSD 

R-1; 09/09/02     

6 mg/mL 2-14 –J-M R-1, R-1 5.64   
6 mg/mL 2-14 –J-M R-1, R-2 5.54 5.60 0.904 
6 mg/mL 2-14 –J-M R-1, R-3 5.62    

       
20 mg/mL 2-14 –K-M R-1, R-1 18.4    
20 mg/mL 2-14 –K-M R-1, R-2 18.9 18.7 1.23 
20 mg/mL 2-14 –K-M R-1, R-3 18.8    

 
 
 

Table 2.  Vinclozolin Post-Test Sample Concentrations for Formulations Returned to Battelle 
from RTI  

 

Date Sample  
Prepared 

Date 
Sample 

Received 

Date 
Sample 

Analyzed 

Nominal 
Conc. 

Sample ID 
Number 

Measured 
Conc.  

 (mg/mL) 

% of 
Nominal 

Male 
Exposures 

  
   

 

11/03/02 11/13/02 11/22/02 6 mg/mL WA 2-14-J-M Rep3Jar 5.72 95% 
11/03/02 11/13/02 11/22/02 20 mg/mL WA 2-14-K-M Rep3Jar 18.0 90% 
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