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Chlorinated Trisodium phosphate. Dr. Davis, a p r inc ipa l  reviewer, was unable 
attend the meetina. She had submitted wr i t ten  comments i n  advance and these 
were read by Dr. Hook, Panel Chairperson. The con&usions fo r  the technical 
repor t  on the toxicology and carcinogenesis studies o f  chlorinated trisodium 
phosphate were that: 

Under the conditions o f  these studies, there was no evidence o f  car- 
cinogenicity for e i ther  male or female B6C3F1 mice given chlorinated 
trisodium ~ h o s ~ h a t e  by aavaae i n  water fo r  103 weeks a t  doses o f  500 
or 1,000 mg.  he studies i n  F344h ra ts  were considered t o  be 
inadequate studies o f  carcinogenicity because the experiments were 
terminated a t  35 weeks. 

Dr. Davis stated that  the study resu l ts  d id  not f u l l y  j u s t i f y  the conclusions. 
I n  her opinion, surv iva l  was not s u f f i c i e n t  t o  reach conclusions fo r  e i ther  the 
r a t  or mouse studies. She recommended doing the experiments again using the 
resu l ts  o f  the current study t o  estimate more appropriate dosage regimens. 

As a second pr inc ipa l  reviewer, Dr. Van Ryzin agreed with the conclusions. He 
thought the two-year studies i n  mice were adequate based on the surv iva l  and 
weight curves, although he thought new experiments could be designed due t o  the 
inadequacy o f  the two-year studies i n  rats.  He noted that  91.75 percent of the 
t e s t  mater ial  i s  trisodium phosphate, fo r  which l i t t l e  t o x i c i t y  data exists. 
This should be more c lear ly  pointed out t o  the reader. 

As a t h i r d  p r inc ipa l  reviewer, Dr. Beliczky stated that  the study was less than 
adequate t o  draw reasonable conclusions on the carcinogenicity. He questioned 
the inclusion complex used, and the problems o f  the water caustic gavage, such 
as d i f f e r e n t i a l  s o l u b i l i t y  and excessive dosage volunes, along with the inade- 
quate studies i n  r a t s  which pointed t o  the need fo r  addit ional  studies t o  deter- 
mine the carcinogenicity o f  chlorinated t r isodiun phosphate. 

Dr .  Hook commented that  the issue was whether there was adequate surv iva l  i n  the 
mice. Dr .  J. Haseman, NIEHS, said that  surv iva l  i n  a l l  groups o f  mice was above 
50 percent a t  18 months. Dr .  Kociba said some laboratories conduct mouse stu- 
dies for  only 18 months. Dr.  J. Huff, NTP, noted that  only the female mice were 
a t  issue since 24 month surv iva l  o f  a l l  male groups was above 60 percent. Dr. 
Turnbull observed that  poor surv iva l  was generally more o f  an issue with a nega- 
t i v e  study, as was the case here. Dr. Hook proposed that  there seemed t o  be a 
consensus for  considering the mouse study adequate but with some type of 
q u a l i f i e r  wording t o  indicate percent surv iva l  i n  both sexes a t  18 months. 

Dr. Van Ryzin moved that  the technical report  on the 'toxicology and car- 
cinogenesis studies o f  chlorinated trisodium phosphate be accepted with 
parenthetical inclusion o f  18 and 24 months percentage surv iva l  for the mouse 
study i n  the conclusions. Dr. Kociba seconded the motion and the report  was 
approved by nine af f i rmat ive votes. There was one negative vote (Dr. Beliczky). 

Dr .  Beliczky stated that  he pr imar i l y  based h i s  negative vote on what appeared 
t o  be inadequate qua l i t y  which qua l i f ied  sound s c i e n t i f i c  judgment. He said the 
implementation o f  the study l e d  t o  deficiencies which put the en t i re  study under 
questionable l i g h t ,  regardless o f  the negative resu l ts  reported i n  mice. 



3-Chloro-24ethylpropene. Dr. Slaga, a p r inc ipa l  reviewer for  the technical 
repor t  on the toxicology and carcinogenesis studies o f  3-chloro-2-methylpropene, 
agreed with the conclusions that: 

Under the conditions o f  these 2-year gavage studies, there was clear 
evidence o f  carcinogenicity for  3-chloro-2-methylpropene as shown by the 
increased incidences o f  squamous c e l l  neoplasms i n  the forestomach o f  male 
and female F344h r a t s  and male and female B6C3F1 mice. 

As a second pr inc ipa l  reviewer, Dr. Jones basical ly agreed with the conclusion 
I: but f e l t  that  neoplasms might be more accurately stated as increased incidences 

I 8  of squamous c e l l  papillomas and carcinomas, combined, i n  the forestomach.. . . 
He was concerned as t o  what ef fects  the contaminant, dimethylvinyl chlor ide (up 
t o  5 percent o f  the 3-chloro-2-methylpropene), may have had on the stomach 
lesions since prel iminary f indings from the NTP indicate i t  i s  a carcinogen for  
the forestomach. Dr. Jones wondered whether there might be a corre lat ion bet- 
ween the poor surv iva l  o f  high dose male r a t s  and the negative tumor trends, 
especial ly fo r  thyro id C-cell adenomas and carcinomas. 

As a t h i r d  p r inc ipa l  reviewer, Dr. Friess d id  not agree with the composite 
conclusion fo r  both sexes o f  both species. Based on lack o f  dose response fo r  
sauamous c e l l  ~ a ~ i l l o m a s  i n  r a t s  and no s ian i f i can t  increases i n  carcinomas 
aione i n  ra t s  and female mice, he thought ;he category should be some evidence of 
carcinogenicity. He agreed with clear evidence o f  carcinogenicity fo r  male 
mice. Dr. Kociba concurred with the exception o f  male rats.  Dr. Friess 
questioned whether the estimated maximum tolerated doses (MTDs ) had been 
achieved. Dr.  Swenberg said the issue o f  whether an MTD was reached becomes an 
important po int  only with a negative study. Dr .  Hook said there should be an 
explanation i n  the repor t  as t o  how doses were set. Dr. Friess asked fo r  
further discussion i n  the tex t  on two issues: 1) the potent ia l  contributions of 
dimethylvinyl chlor ide (DMVC ) t o  the carcinogenic process i n  the fores tomach , 
and 2) the f inding o f  renal tubular c e l l  adenomas and carcinomas, a lbe i t  a t  low 
incidences, i n  male rats ,  and whether t h i s  may be an e f fec t  re la ted t o  low mole- 
cular weight hydrocarbons and chlorinated hydrocarbons i n  male rats .  

Dr. P. Chan, NTP Chemical Manager, commented that  the 3-chloro-2-methylpropene 
(containing about 5% EMVC), was the mater ial  commercially available and the for- 
mulation t o  which people are exposed. Dr. B. Schwetz, NTP, reported that  
completed NTP two-year gavage studies with DMVC i n  ra t s  and mice showed a 
spectrum o f  neoplastic responses not seen i n  t h i s  study, including those o f  the 
nasal passages, o r a l  cavity, and esophagus. Dr .  Kociba and Dr. Swenberg asked 
tha t  e i ther  the presence o f  the DMVC be given i n  the t i t l e  o f  the report  or 
" ~ e c h n i c a l  ~ r a d e "  be inserted. Dr. Hook added that  the composition should be 
given more prominence i n  the abstract. 

Considerable discussion centered around 1) whether there was some evidence o f  
carcino e n i c i t  or clear evidence o f  carcinogenicity i n  r a t s  and female mice, 
and 2 whether the species and sexes should be separated i n  the conclusion. Dr. + 
Huff explained that  the clear evidence o f  carcinoqenicity category allowed fo r  a 
substant ial  increase i n  benign neoplasms, and further, the target organ i n  each 
of these four experiments was the sane. -~ence,  the s ing le category seemed 
appropriate. Dr. Friess could agree t o  the conclusions as stated. Dr. Swenberg 
and Dr. Slaga concluded that  since there were only small differences between 
benign and malignant neoplasms o f  the forestomach and the lesions were the same 
i n  a l l  groups, the s ing le categorization fo r  a l l  made sense. Further, Dr.  
Swenberg said that  with essent ia l ly  a 50 percent incidence he could support 
c lear evidence o f  carcinogenicity i n  a l l  cases. 



Dr. Jones moved tha t  the technical  repor t  on the toxicology and carcinogenesis 
studies o f  3-chloro-2-methylpropene be accepted with the conclusion as stated, 
with some addi t ional  discussion on cer ta in  mentioned items and on adding avlVC t o  
the t i t l e .  Dr. Bel iczky seconded the motion and the repor t  was approved by nine 
af f i rmat ive votes. There was one negative vote (Dr. Kociba). 



Dimethyl Morpholinophosphoramidate. Dr. Kociba, a p r inc ipa l  reviewer for  the 
technical report  on the toxicology and carcinogenesis studies o f  dimethyl 
morpholinophosphoranidate ( M P A )  agreed i n  p r inc ip le  with the conclusion that: 

Under the conditions o f  these studies, there was some evidence o f  car- 
cinogenicity fo r  male and female ~ 3 4 4 h  r a t s  given dimethyl morpholi- 
nophosphormidate by gavage, as indicated by increased incidences o f  
mononuclear c e l l  leukemia. There was no evidence o f  carcinogenicity fo r  
male and female B6C3F1 mice given dimethyl morpholinophosphoramidate by 
gavage . 

However, he questioned the in terpretat ion o f  the Fischer r a t  leukemias i n  female 
ra t s  as supporting some evidence o f  carcinogenicity. Based on the h i s t o r i c a l  
contro l  incidence ranae 116 t o  42 ~ e r c e n t )  which bracketed the rates for  a l l  

u - 
female treatment groups, he leaned' toward- a designat ion o f  equivocal evidence o f  
carcinogenicity. Dr .  P. Chan, NTP Chemical Manager, explained that  the conclu- 
sion o f  some evidence o f  carcinogenicity i n  ra t s  was supported by comparison t o  
concurrent controls and t h i s  was the f i r s t  studv com~leted bv the NTP where 
there were s ign i f i can t  increases i n  the incidences o f  mononuclear c e l l  leukemia 
i n  both male and female rats.  On two other issues, Dr .  Kociba said that  chol i -  
nesterase monitoring might have helped t o  define the t o x i c i t y  which caused a 
res tar t ing  of the studies i n  male mice, and given the projected use for CMMPA, 
dermal appl icat ion may have been a more appropriate route o f  exposure. 

As a second pr inc ipa l  reviewer, Dr .  Van Ryzin agreed with the conclusions. He 
said the surv iva l  data suggest the estimated maximum tolerated dose (MTD) was 
exceeded for high-dose male and female ra t s  and for  female mice but the l i f e  
table tes t  adequately adjusted for  t h i s  and the resul ts  were not compromised. 
Dr.  Van Ryzin thought more supporting information was needed before the l i v e r  
could be considered the s i t e  o f  CMMPA detox i f icat ion and that  l i v e r  enlargement 
was re lated t o  microsomal enzyme induction; l ikewise, he f e l t  that  the specula- 
t i o n  about the genetic t o x i c i t y  being the basis for  the carcinogenicity o f  DMMPA 
should be deleted. Dr.  Beliczky considered that  the speculation was reasonable 
based on increased l i v e r  weight. As a t h i r d  p r inc ipa l  reviewer, Dr. Harper 
stated he would have interpreted the r a t  leukemia data t o  be clear evidence o f  
carcinogenicity for  both sexes by g iv ing more weight t o  concurrent contro l  data. 
He also would support a conclusion o f  equivocal evidence o f  carcinogenicity i n  
male mice based on the posi t ive trend fo r  hepatocellular carcinomas. Dr. Chan 
explained that  pairwise comparisons d id  not show s t a t i s t i c a l  increases for  hepa- 
toce l lu la r  carcinomas, and for the leukemias, he said some evidence o f  car- 
cinogenicity was chosen rather than clear evidence o f  carcinogenicity because 
the incidences were increased only a t  the high dose and t h i s  i s  a r e l a t i v e l y  
common neoplasm i n  Fischer rats.  Dr. Swenberg commented that  the grading o f  the 
lesions i n t o  stages as reported tended t o  support a high dose e f fec t  and the 
appropriateness of some evidence o f  carcinoqenicity. 

I n  further discussion concerning the rat ionale for  some evidence o f  car- 
c inogenici ty or for clear evidence o f  carcinogenicity fo r  the r a t  leukemias, Dr.  
Friess suggested that  since the leukemias are maliqnant i n  a l l  staqes t h i s  - 
should support clear evidence o f  carcinogenicity. Dr. G. Boorman, -NTP, said 
that  because t h i s  les ion was common i n  the Fischer r a t  and was var iable amona - - a  

di f ferent  contro l  groups, some evidence o f  carcinogenicity was appropriate. Dr .  
Haseman added that  lack of agreement between the inc identa l  tumor tes t  (hiqher P - - 
values) and the l i f e  table tes t  tended t o  support some evidence o f  car- 
cinogenicity even though the l i f e  table tes t  was probably the more appropriate 



t e s t  f o r  t h i s  general ly l i fe - threathening lesion. F ina l l y ,  Dr. McConnell com- 
mented tha t  we should r e s i s t  t r y i n g  t o  make the leve ls  o f  evidence as cur ren t l y  
used by the NTP too de f i n i t i ve ,  thus leaving s u f f i c i e n t  room f o r  in te rp re ta t ion  
o f  the wide var ia t ions o f  experimental outcomes. 

Dr. Van Ryzin moved tha t  the technica l  repor t  on the toxicology and car- 
cinogenesis studies o f  dimethyl morpholinophosphormidate be accepted. Dr. 
Swenberg seconded the motion and the repor t  was approved by nine af f i rmat ive 
votes. There was one negative vote (Dr. Beliczky). 



Isophorone. The conclusions for  the technical report  on the toxicology and 
carcinogenesis studies o f  isophorone were that: 

Under the conditions o f  these studies, there was some evidence o f  
carcinogenicity o f  isophorone i n  male F344h r a t s  as shown by the 
occurrence o f  renal tubular c e l l  adenomas and adenocarcinomas i n  animals 
given 250 or 500 mg/kg per day; carcinomas o f  the preput ia l  gland were also 
observed a t  increased incidence i n  male r a t s  given 500 mk/kg. For male 
B6C3F1 mice, there was equivocal evidence o f  carcinogenicity as shown by 
an increased incidence o f  hepatocellular adenomas and carcinomas and o f  
mesenchymal tumors i n  the integumentary system i n  animals given 500 mg/kg 
per day; and by an increase in-malignant iymphomas i n  animals given 250 
mg/kg per day. There was no evidence o f  carcinogenicity o f  isophorone i n  
female F344h ra ts  or female B6C3F1 mice. 

Dr.  Swenberg, a p r inc ipa l  reviewer, d id  not agree with the conclusions for male 
r a t s  because the increased incidence o f  kidney tumors was not dose re lated and 
was a t yp i ca l  response i n  animals exposed t o  chemicals that  cause nephrotoxicity 
and thereby l i k e l y  represents a secondary response. He suggested a conclusion 
o f  equivocal evidence' o f  carcinogenicity;   ore discussion-of the observed 
nephrotoxicity would be useful. Regarding the preput ia l  gland tumors, Dr. 
Swenbera said- the var ia t ion i n  h i s t o r i c a l -  incidence made these lesions also 
equivocal evidence o f  carcinogenicity. Dr. Kociba also supported equivocal 
evidence o f  carcinogenicity fo r  male rats.  Dr.  J. Bucher, NTP Chemical Manager, 
responded that  the designation o f  some evidence o f  carcinogenicity fo r  male r a t s  
was based on incidences o f  the uncommon neoplasms o f  the kidney not on 
a perceived mechanism. Further, the incidence o f  nephropathy was high i n  contro l  
animals but no neoplasms were observed. Dr. Swenberg agreed t o  some evidence o f  
carcinogenicity but asked fo r  inclusion i n  the discussion o f  a h i s t o r i c a l  
evaluation o f  renal  tumors seen i n  studies that  also showed nephrotoxicity. 

As a second pr inc ipa l  reviewer, Dr. Slaga agreed with the conclusion i n  male 
r a t s  but f e l t  the s ian i f i can t  increase i n  mesenchmal tumors i n  the integumentary 
system cal led for  a Finding o f  some evidence o f  ~ H r c i n o g e n i c i t ~  rather than 
equivocal evidence o f  carcinogenicity i n  male mice. He noted that  human 
exDosure t o  iso~horone i s  most l i k e l y  e i ther  by the inhalat ion or dermal 
route and so, studies by one or both-of those routes would have been 
desirable. As a t h i r d  p r inc ipa l  reviewer, Dr. Kotelchuck agreed wi th  the 
conclusions. He commented on the number o f  apparent gavage errors which 
resul ted i n  accidental k i l l i n g  o f  almost 10 per cent o f  the tes t  animals. 
Dr .  Friess asked i f  there were guidelines fo r  how much gavage error i s  per- 
mitted. Dr. E. McConnell, NTP, said that  gavage error must be placed i n  
context of t o t a l  accidental deaths and that  two percent or less i s  accep- 
table while ten percent or more i s  unacceptable. The NTP requires prac t ica l  
evidence of gavage prof ic iency p r i o r  t o  contract award. 

Further discussion by the Panel members suggested an agreement with the NTP 
select ion of some evidence o f  carcinogenicity f o r  male r a t s  and equivocal 
evidence o f  carcinogenicity fo r  the various tumors c i t ed  as increased i n  male 
mice. 

Dr. Swenberg moved that  the technical repor t  on the toxicology and 
carcinogenesis studies o f  isophorone be accepted with the conclusions as stated 
and revisions discussed. Dr .  Beliczky seconded the motion and the repor t  was 
approved unanimously by the Peer Review Panel. 



Post Data Audit Update on the Toxicology and Carcinogenesis Studies o f  Benzyl 
Acetate 

Dr.  J. E. Huff, NTP, introduced t h i s  topic by saying that  the NTP would report  
rout ine ly  t o  the Panel on chemicals for  which the technical report  had been pre- 
viously approved by the Panel and for  which the data audit  was completed l a t e r  
and there were some in terest ing f indings from the audit  or from other studies on 
the chemical. With respect t o  benzyl acetate there were two key types of find- 
ings, one re lated t o  NTP in-house metabolism studies, and the second concerned 
the key f indings made and resolved during the audit. The technical report  for 
benzyl acetate (TR e 5 0 )  was approved by the Panel on June 29, 1983, which was 
p r i o r  t o  the decision that  a l l  studies would receive data audits before coming 
t o  the Panel for  review. Dr. Huff  reported that  the new findings w i l l  be incor- 
porated i n t o  a d ra f t  copy o f  the f i n a l  technical repor t  and would be sent t o  
Panel members.plus former members involved i n  peer review o f  the report  p r i o r  t o  
having the technical repor t  printed. 

Dr. K. M. Abdo, NTP Chemical Manager, described the new information, the f i r s t  
o f  which concerned a study o f  the metabolism and disposi t ion i n  adult  male F344 
r a t s  and B6C3F1 mice o f  r i n g  labeled 14C-benzyl acetate (BA) by the NIEHS~TP 
Chemical Disposit ion section. Rats were given s ing le o r a l  doses o f  BA of 5, 50 
or 500 mg/kg or repeated doses o f  BA o f  500 mg/kg/day, f i v e  days per week for  14 
days, and mice received 10, 100 or 1000 mg/kg or repeated doses o f  BA o f  1000 
mg/kg, f ive days per week fo r  14 days. The high dose i n  each case was the high 
dose used i n  the two-year studies. Results from both groups indicated rapid and 
nearly complete absorption from the gastro- intest inal  t ract ,  rap id excretion 
pr imar i ly  i n  the urine, and no detectable t issue retent ion o f  BA-derived 
radioact iv i ty .  There was no diminution o f  clearance upon repeated dosing 
(Attachment 1, tables 1 and 2). Analyses o f  ur ine by high performance l i q u i d  
chromatography (HPLC) show that  hippuric acid accounted fo r  over 90% of the u r i -  
nary rad ioac t iv i t y  with mercapturic acid and benzyl alcohol being other metabo- 
l i t e s  while no benzyl acetate was detected (Attachment 1, tables 3 and 4 and 
f igure 1). There was no a l te ra t ion  i n  the pattern o f  chemical disposi t ion 
af ter repeated dosing. Thus, there was no evidence t o  indicate any saturation 
o f  the mechanisms o f  absorption, metabolism, and excretion o f  benzyl acetate i n  
e i ther  ra t s  or mice over the dose range studied. 

Secondly, Dr .  Abdo reported on the NTP short-term genetic toxicology findings. 
EN was not mutagenic i n  several s t ra ins o f  salmonella Typhimurium wi th or 
without metabolic act ivat ion and d id  not induce s i s t e r  chromatid exchanges or 
chromosome aberrations i n  Chinese hamster ovary ce l ls ;  BA was mutagenicVin 
cultured mouse lymphoma c e l l s  i n  the presence but not i n  the absence o f  r a t  
l i v e r  S9 extracts. 

Thirdly, Dr. Abdo reported on the f indings from the data audit  o f  the two-year 
studies o f  BA i n  r a t s  and mice. He said the audit supported the f indings pre- 
viously reported and, further, confirmed the forestomach as a target organ fo r  
carcinogenicity i n  the mouse as noted i n  the mended conclusion (Attachment 1). 
The resul ts  indicate that  squanous c e l l  papillomas or carcinomas and hyperplasia 
of the forestomach o f  mice o f  e i ther  sex were associated with BA administration 
(Attachment 1). He emphasized that  the information presented d id  not change the 
l e v e l  o f  evidence fo r  the carcinogenic e f fec t  o f  BA. 



Discussion on the Status o f  the Toxicology and Carcinogenesis Studies Performed 
a t  Gulf South Research I n s t i t u t e  (GSRI) (Attachment 2) 

Dr.  E. McConnell, NTP, provided the Panel with an update o f  the NTP a c t i v i t i e s  
regarding the audit ing o f  studies performed a t  GSRI, and proposed future plans 
fo r  report ing the findings. He noted that  data audits were begun on GSRI stud- 
ies  and studies from other laboratories i n  l a t e  1983. Dr .  McConnell described 
the kinds o f  problems iden t i f i ed  i n  audits o f  the GSRI studies (page 2 of 
Attachment), emphasizing that  not a l l  o f  the problems were observed i n  every 
study. The status o f  the 28 studies a t  GSRI are indicated (pages 3 t o  6 of 
Attachment 2) and o f  these, eight have been restarted as new studies. He 
emphasized that  studies from eight other laboratories have been audited and no 
flaws were found su f f i c i en t  t o  inval idate any study (pages 7 and 8 of 
Attachment 2). 

Dr .  McConnell then discussed the proposed NTP strategy for  disposi t ion of the 
GSRI studies, and asked fo r  comments and suggestions from the Panel. He said a 
new audit contractor w i l l  be assigned t o  work so le ly  on the GSRI studies. Those 
studies that  are judged t o  be adequate w i l l  be brought before the Panel with 
one poss ib i l i t y  being t o  devote an en t i re  meeting t o  GSRI studies. He said the 
Panel would be t o l d  that  the study i s  worth report ing and the flaws would be 
highlighted. For studies i den t i f i ed  as being severely flawed so they should not 
be reported, the Panel w i l l  be informed and there w i l l  be a not ice t o  t h i s  
e f fec t  i n  the Federal Register. I n  response t o  a question by Dr.  Jones, Dr.  
McConnell said a l l  the records and materials from the GSRI studies are now i n  
the NTP Archives and are being inventoried fo r  completeness. 



Attachmemt 1 

TABLE 1 
I 

Average X Total  Dose 2 SO 

U r l  ne Feces C02 Vol at1  1 e 

i v 5 85.5 2 4.81 1.81 - + 1.69 0.20 f 0.5 2.54 + .91 - 
I o ra l  sc 69.3 2 6.7 1.35 2 1.58 

o ra l  50' 94.5 2 5.1 0.37 J: 0.25 

500' 91.3 2 6.5 0.98 J: 1.01 o ra l  

500 x 1 4 ~  91.0 2 6.25 0.36 2 0.57 o ra l  

4 Total dose cleared i n  24 hr by 3 r a t s  a t  each dose 2 SD. 

b~ntravenous in jec t ion  i n t o  a t a l l  vein. 
I 

'oral gavage i n  5 m l  corn o l l / kg  body wt .  

dRepeat oral dose, 5 days/wk t o r  14 days. 



TABLE 2 
I 

Dose Dose kvarrga % Total Doso 2 SD 

Route (mg/kg) Ur l  ne Feces 

f v 1 ob 62.3 3.0 0.43 + 0.38 
L 

oral 1 oC 63.0 2 4.7 0.52 2 0.33 

oral 1 0oc 89.0 2 11.8 0.58 2 0.58 

oral 1 0 0 0 ~  95.4: 3.6 0.70 5 0.20- 

oral 1000 ~ 1 4 ~  88.3 - + 6.3 0.26 f: 0.06 

% Tota l  dose cleared i n  24 hr by 3 mfce a t  each dose 2 SO. 

b~ntravenous lnjectlon Into a t a i l  vain. e 

, 
C Oral gavage i n  10 m l  corn oll/kg body w t .  

4 

d~epkat  oral dose, 5 dayr/wk for 14 days. 





TABLE 4 

BEYZYL ACETATE UETA60LITEs~ I N  KIUSE' URINE 

Dose Dose X Total Benzy 1 
Route mg/k% In Urine Acetate 

i vv 10 62.3 

oral 10 63.0 

oral 100 89.0 

oral 1000 95.4 

oral 1000 x 14 88.3 

*Not found i n  al l  anluls.  

Hippuric Benzyl Hercapturi c 
Acid Alcohol Acid Other 

90.7 2 0.2 .." 9 - 1.6 f 0.2 

93.9 2 7.1 .... 1.1* 5.6 f 6.5 

9'9.3 2 0.2 
. 

0.6* 0.7* 0.3* 

97.9 2 0.2 - - -I 1.9" 

97.6 2 2.6 0.6" - .. 3.2* 

' ~ v e r a ~ e  valuer obtrlned rl th, 3 mice a t  each dose. 



Benzyl . kcetate 

H i  ppuric Acid . 

H2C-OH 

0 
Benzyl A l  co hol 

Benzyl Mercapturic Acid 

FIGURE 1 



AS AMENDED 

UNDER THE CONDITIONS OF THESE STUDIES, BENZYL ACETATE CAUSED 

AN INCREASED INCIDENCE OF ACINAR CELL ADENOMAS OF THE EXOCRINE 

PANCREAS I N  MALE F344/N RATS; THE GAVAGE VEHICLE MAY HAVE BEEN A 

CONTRIBUTING FACTOR* NO EVIDENCE OF CARCINOGEN I C I T Y  WAS FOUND FOR 

FEMALE F344lN RATS* FOR MALE AND FEMALE B6C3F1 MICE, THERE WAS 

SOME EVIDENCE OF CARCINOGENICITY I N  THAT BENZYL ACETATE CAUSED 

INCREASED INCIDENCE OF HEPATOCELLULAR ADENOMAS AND SQUAMOUS CELL 

NEOPLASMS OF THE FORESTOMACH- 







Attachment 2 

GSRI PLANNING REF0K.T 

Board of Sc ien t i f i c  Counselors 
National Toxicology Program 

October 31 - November 1, 1984 

INTROWCTION 

1. History of GSRI problem 

2. Study Audits a t  GSRI 

a. Scane s tud ies  a r e  severely flawed. 

b. Audit findings a r e  inconsistent. 

c. ?frpes of audi t  findings (at tached).  

d.  Sta tus  of s tudies  a t  GSRI (at tached).  

3.  Only l a b  showing flaws which would invalidate studies.  

- L i s t  of l abs  audited (attached).  

4 .  Concern about releasing r e s u l t s  of GSRI s tudies .  

PLAN 

1. Audit remaining GSRI s tud ies  with s ing le  auditor.  

2. Report s tud ies  when the  quali ty of the  da ta  warrants. 

3 .  Note i n  Federal mister on s tud ies  not considered adequate to 
bring to  Peer Review. 



PROBLEMS IDENTIFIED IN AUDITS OF GSRI STUDIES 

Misidentification of animals 

Mislabeling of slides 

Lack of dosage records 

Misdosage of animals 

Poor histotechnique/slide quality 

Animal care inconsistencies (temperature, humidity, ventilation) 

Staffing problems 

Laboratory procedures behind current technology 

Necropsy - (gross lesions not identified) 
Non-compliance with GLP's and/or SOP'S 

Improper chemical analyses/docunentation 

Inadequate inhouse QA 

Incomplete data reporting 



A B B R E V I A T  IGNS USED I N  T H I S  REPORT 

N A H  E 
DR. K. 
DR. L. 
C.E R .  
E R .  J. 
DR.  k'. 
LR. L. 
CR. e .  - - 
L:&. J. 
GE. R .  
DR. R .  
DR. R. 
CFI. J. 
ER.  C. 

AEDO 
B IRNBAUM 
CHHkERk  
CCILL I N S  
ECIST I P.I 
FRENCH 
GUPTA 
H U F F  
I R W I N  
MARUNPOT 
M E L N I C K  
MENNEAR 
W H I T M I R E  

tfSE 
I & ~ L D  'e- A 3  GR I N  T H E  MANUFACTURE O F  ADHESIVES ,  GLUES AND T A P E S  

C O S M E T I C S  
EETERGENTS AND CLEANSERS (HOUSEHOLD AND COMMERCIAL )  
V S E D  A S  OR I N  T H E  MANUFACTURE O F  DYES, INKS AND PIGMENTS 
F U N G I C I D E ( S )  
C H E M I C A L  I N T E R M E D I A T E  OR C A T A L Y S T  
N A T U R A L L Y  OCCURING SUBSTANCES 
UNCLASS I F I E D  GR GENERAL P E S T I C I D E S  
P H k R M k C E U T I  C A L S  
VE? I C L E S  AND SOLVENTS 
USED I N  MANUFACTURE O F  T E X T I L E S  

F C!!JTE 
i Z 3 A L L Y  W I T H  FOOD 
CjRFiLt GkVAGE 
S K I N  P A I N T  
C R A L  W I T H  WATER 

CODE S P E C  I E S I S T R A I N  
M A  M I C E :  B t C 3 F I  (CHARLES RIVER - PORTAGE) R F  R A T S : W I S T A R  (CHARLES R I V E R  - WILP l INGTON)  
M 1  PI ICE :  B 6 C 3 F 1  ( F C R F )  R G  R A T S : F f S C H E R  344 ( C H A R L E S  R I V E R  - PORTAGE! 
M 2  I q I C E : S W I S S  (CHARLES R I V E R  - W I L M I N G T O N j  R K  RATS:  F I S C H E R  344 ( C H A R L E S  R I V E R  - K I N G S T U I J )  



CHRONI c 
U S E  CI-IE1-I SACRF 
COEE MGR ROUTE SPEC DATE S T A T U S  

S@!-I,' CHt-IP. 6AV  R 1 M 1  
I NTR 

PRECt iRGNIC T E S T  II.JG 
COMPLETED 

2- 13UTrlPJONE PEROX I D E  INTP. ABDK SP RGMA O S / 1 2 / 8 3 A  CHROt\lIC HISTOPATHOLOGY 
I N  PROGRESS 

+ TEET.- Y U T Y L  ALCOHOL 

CASTcii? QIL 

* CHLOZAMINE 

I N T R  MARR WATER RKMk 0 5 / 1 3 / 8 2 A  
S",LtV' 

CHRONIC HISTOPATHOLOGY 
I N  PRQCHESS 

PNT C O L J  FEED RHM6 0 3 / 2 6 / 8 2 A  
PHAR 

CHRONIC HISTOPATHOLOGY 
I N  PROGRESS 

I N T R  WHIC WATER RSM3 1 2 / 1 5 / 8 3 A  CHRQt.4 I C  i( ISTOPATHOLOG?/ 
I N  PROGRESS 

I N T R  MELR S P  RGMb 0 2 / 1 4 / 8 3 A  
DYE 

CHRONIC HISTOPATHOLOGY 
I N  PROGRESS 

INTI? MELR GAV RGMb OQ/O?/B2A 
N A T L  

CHRONIC HISTOPATHCILOGY 
I N  PROGRESS 

SOLV MELE GAV RGMk 0 3 / 1 9 / 8 2 A  . 
DYE 

CHRONIC H ISTOPATHQLOZY 
I N  PROGRESS 

ADHS HUFJ SF' RGMA 1 1 / 1 5 / 8 2 A  
IEJTR 

CCIRi3NIC HISTOPATHOLOGY 
I N  PROGRESS 

LAUR IC AC I D  D I E T H A N G L A M I N E  CONDENSATE DTEG CHHR SP  RGMA 0 4 / 0 l i 6 3 A  
I EiTP 

CHRONIC HISTOPATHOLOGY 
Ibi PROGRESS 

Y F-N I TPOFHENOL 

OLE Ii 4C I D  D IETHANOLAM I N €  

SUE I [,'I X YLENESULFONATE 

I N T E  IRWR SP  PI 2 l l / O l i 8 . ' 3 A  
FUN< 

CHPUtd I C  H i S T O F A T H d i O i 2 i '  
I N  PROGRESS 

COSM CHHE SP RCtlA 03/'14.-'iI."jk 
N A T L  

DTRG IEWE FEED ' RKM6 O e / 0 9 / G 2 A  
IF iE  

CHRONIC HISTOPATHOLOGY 
I N  PROGRESS 
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AUDITS PERFORMED AT THE ARCHIVES LISTED BY CONTRACT LABORATORY 
October 1984 

B a t t e l l  e Col umbus (5  Aud i ts )  

Benzene 
1,2-Dichlorobenzene 
C.I. Acid Orange 10 
o-Phenyl phenol 
Chl orobenzene 

B a t t e l  l e  P a c i f i c  Northwest ( 4  Audi ts)  

1,3-Butadiene 
Propyl ene Oxide 
Propyl ene 
Methyl ene Chlor ide ( i n h a l a t i o n )  -- s t a r t e d  10/29/84 

Bioassay Systems Corporat ion ( 0  Aud i ts )  

EG&G Mason Research I n s t i t u t e  (7 Audi ts  + 3 Audi ts  Scheduled) 

Chlorodibromomethane 
8-Hydroxyqui no1 i ne 
D i  (2-Ethyl  hexyl ) Phthal a t e  
Buty l  Benzyl Phthal a t e  
C. I .  Basic Red 9 
Ch lor ina ted  Trisodium Phosphate 
D i  g l  y c i  d y l  Resorci no1 Ether 
n-Butyl  Chloride--scheduled 11/5/84 
1,2-Di ch l  oropropane--schedul ed 11/5/84 
D i  ( 2-Ethyl hexyl ) Adi pate--schedul ed 11/26/84 

Freder ick Cancer Research Center ( 1  Aud i t  + 1 Aud i t  Scheduled) 

Tel one 
M i  rex--schedul ed f o r  12/03/84 

Gul f  South Research I n s t i t u t e  (7  Audi ts)  

1 , l , l -Tr ich loroethane 
Methylene Ch lor ide  
Sodium Dodecyl Su l fa te  
Harnarnel i s  Water (Witch Hazel ) 
Tetrachl  o roe thy l  ene 
P y r i d i  ne 
Ethylene Glycol Monoethyl Ether 



Hazl eton Laborator ies Ameri ca--Vi r g i  n i  a (2  Aud i ts )  

Ethylene D i  bromide 
Asbestos Chryso t i l e  ( r a t s )  

Hazleton Laborator ies Ameri ca--Wi sconsi n ( 0  Aud i ts )  

I n t e r n a t i o n a l  Research and Development Company ( 0  Audi ts)  

L i t t o n  Bionet ics,  Inc. (10 Audi ts)  

Tr is(2-Ethy l  hexyl ) Phosphate 
D i  a1 l y l  Phthal a t e  
Dimethyl Hydrogen Phosphite 
2-Chloroethanol 
Dimethyl Morpholinophosphoramidate 
3-Chl oro-2-Methyl propene 
Me1 ami ne 
Toluene Di isocyanate 
Dimethyl v i  ny l  Ch lor ide  (DMVC) 

Lovelace ITRI ( 0  Aud i ts )  

Papani coloaou Cancer Research I n s t i t u t e  ( 2  Aud i ts )  

T r i  ch l  oroethy l  ene 
Isophorone 

Phys io log ica l  Research Laborator ies ( 0  Aud i ts )  

S R I  I n t e r n a t i o n a l  ( 0  Aud i ts )  

Southern Research I n s t i t u t e  ( 5  Audits + 2 Scheduled) 

Benzyl Acetate 
H.C. Blue 2 
H.C. Red 3 
Eugenol 
C.I. Disperse Blue 1 
Chl orowax 40--schedul ed 11/26/84 
Chlorowax 500C--scheduled 12/3/84 


