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SUMMARY MINUTES 
NATIONAL TOXICOLOGY PROGRAM 

BOARD OF SCIENTIFIC COUNSELORS MEETING 
November 30 and December 1, 1989 

The National Toxicology Program (NTP) Board o f  S c i e n t i f i c  Counselors met on 
November 30 and December 1, 1989, a t  the National I n s t i t u t e  o f  Environmental 
Sciences (NIEHS), Research Tr iangle Park, North Carolina. (Attachment 1: 
Federal Register Meeting Announcement; Attachment 2: Agenda and Roster o f  
Members.) Members o f  the Board are  Drs. Arthur Upton (Chairman), Jay Goodman, 
John L i t t l e ,  Daniel Longnecker, Richard M i l l e r ,  Adrianne Rogers, Robert Scala, 
and E l len  Si lbergeld. Dr. S l lberge ld  was unable t o  at tend the meeting. 

D iv i s ion  o f  Toxicology Research and Testing (DTRT), NIEHS -- Program Progress 
and Concept Reviews 

I. Int roduct ion and Overview: Dr.  Richard Griesemer, D i rec tor ,  DTRT, 
said the p r i nc i pa l  aims dur ing the f i r s t  day were t o  provide some or ien ta t ion  
about the NTP t o  new members and discuss program planning and res t ruc tu r ing  
w i t h i n  the Div is ion,  the NIEHS component o f  the NTP, as we l l  as t o  present some 
research h i gh l i gh t s  from the d i f f e r e n t  branches. Further, the Board would be 
asked t o  review four  p ro j ec t  concepts. Concept reviews are needed f o r  new 
pro jec ts ,  f o r  recompetit ions w i t h  changes I n  statements o f  work, and f o r  
p ro jec ts  ongoing f o r  f i v e  years o r  more since the l a s t  concept review. 
D r .  Griesemer l i s t e d  the major object ives o f  the NTP and described the 
mechanisms f o r  p o l i c y  and s c i e n t i f i c  oversight. The Board and I t s  subcomnittees 
are the primary bodies f o r  prov id ing s c i e n t i f i c  oversight. 

Dr .  Griesemer reported t ha t  over the past year, DTRT s t a f f  had engaged i n  a 
ser ies o f  formal and informal reviews o f  program a c t i v i t i e s  and conducted a 
ser ies o f  short  courses t o  increase general awareness among the s t a f f  o f  
advances and oppor tun i t ies  i n  selected f i e l d s  o f  biomedical research. Foremost 
among the resu l t s  o f  the reviews were the rea f f i rmat lon  t ha t  important problems 
were being worked on and nat ional  needs being responded to, and t ha t  our study 
resu l t s  are general ly  o f  h igh q u a l i t y  and u t i l i t y  t o  pub l i c  health. Also, 
concerns were i d e n t i f i e d  I n  both research and management aspects o f  the program. 
From t h i s ,  s t a f f  recomnendations included: (1) in tegra t ion  o f  chemical 
d i spos i t i on  and t o x i c i t y  studies was needed; (2) tox ico log ic  studies should be 
designed f o r  hypothesis t es t i ng  when possible; (3) advances i n  molecular 
biology, carcinogenesls, and germ c e l l  mutagenesis should be exploited; and 
(4) the mat r i x  organizat ional  s t ruc ture  o f  the d i v i s i o n  should be replaced w i th  
m u l t i d l s c i p l l n a r y  groups o r  teams f o r  each major tox ico log ic  endpoint. 
Dr .  Grlesemer sa ld  there would be presentat ions by the ch ie fs  o f  the fou r  major 
branches and selected senior s t a f f  wh i le  more de ta i led  informat ion on a number 
o f  p ro jec ts  would be ava i lab le  i n  a poster  session the second day. 

11. General Toxicology: Dr. H. B. Matthews, Chief o f  the proposed 
Experimental Toxicology Branch (ETB), sald the ETB was created t o  place 
increased emphasts on short-term studies o f  chemical t o x i c i t y  through a team 
approach w i t h  a s t a f f  which includes senior Invest igators  i n  general toxicology, 
geneti  c toxicology, pathology, c l  i n l c a l  chemistry and chemical d isposi t ion.  He 
described cur rent  studies on t r ls - (2-ch loroethy l )  phosphate t o  i l l u s t r a t e  



approaches used, inc lud ing de ta i led  chemical d ispos i t ion,  behavioral toxicology, 
and neuropathologic evaluations, a l l  o f  which aided I n  explain ing species 
di f ferences i n  the charac te r i s t i c  b ra in  (hippocampal) lesions. 

A. Concept Reviews: 

(1) I n  V i t r o  Methods t o  Assess Human Metabolism o f  Chemical Xenobiotics 
-- (Attachment 3, pp. 3-4) 

Dr.  Leo T. Burka introduced the concept and Dr. Robert Scala, 
Board member, served as p r i nc ipa l  reviewer. The ob ject ive i s  t o  
provide data which supports o r  refutes the s u i t a b i l i t y  o f  studies 
on the f a t e  o f  chemicals i n  animals f o r  p red ic t ion  of t h e i r  f a t e  
i n  humans. The proposed contract  though s im i l a r  t o  ongoing 
contracts w i l l  d i f f e r  I n  emphasis by (a) use o f  l i v e r  s l ices,  
(b) increased emphasis on metabol i te i den t i f i ca t i on ,  (c) emphasis 
on developing data useful f o r  pharmacokinetic studies, and 
(d) doing research on cryopreservation o f  t issue s l ices.  

Dr .  Scala supported the concept as needed f o r  shedding l i g h t  on 
human metabolism o f  xenobiot lcs and useful f o r  r i s k  assessment. 
His one reservat ion concerned the low success ra te  t o  date i n  
cryopreservation. I n  response t o  a question by Dr. Goodman about 
use o f  these approaches i n  extrapolat ion, Dr. Burka described 
recent studies w i t h  benzene. Dr.  M i l l e r  suggested placenta as an 
accessible source o f  human tissue. 

Dr. Scala moved tha t  the concept be approved. Dr. L i t t l e  seconded 
the motion which was approved unanimously by the Board. 

(2) General Tox i c i t y  Testing and Research Onslte a t  the NIEHS -- 
(Attachment 3, p. 7) 

Dr.  Bernard Schwetz introduced the concept and Dr. Arthur Upton, 
Board member, served as p r i nc ipa l  reviewer. The ob ject ive i s  t o  
have the capab i l i t y  ons i te  t o  evaluate t o x i c i t y  o f  selected 
chemicals and conduct research t o  be t t e r  understand s i t e  and mode 
o f  action. An ons i te  contract  al lows f o r  a more rap id  and m u l t i -  
d i s c i p l  i na ry  response t o  pub1 i c  heal th needs. 

Dr. Upton supported the need f o r  having rap id  capab i l i t y  t o  f i l l  
data gaps and respond t o  needs f o r  mechanistic data. Other Board 
mcmbers a f f i rmed t h e i r  support f o r  quick response capabi l i ty .  

Dr. L i t t l e  moved tha t  the concept be approved. Dr. M i l l e r  seconded 
the motion which was approved unanimously by the Board. 

111. Systems Tox ic i ty :  Dr. Bernard Schwetz, Chief, Systems Tox ic i t y  Branch, 
said the new branch d i f f e r e d  mainly from i t s  predecessor, the Systemic 
Toxicology Branch, by having added a neurotoxlcology group whi le  no longer 
having the chemical d ispos i t ion  group. He said he and other senior s t a f f  would 
focus i n  t h e i r  discussions on a c t i v i t i e s  o f  the groups i n  developmental 
toxicology, reproductive toxicology and imnunotoxlcology. 



A. Reproductive and Developmental Toxicology -- Dr.  Schwetz said there 
were a number o f  questions t ha t  could be asked about the area, inc lud ing 
a v a i l a b i l i t y  of and experience w i t h  establ ished t e s t  methods, predict iveness 
across species, concordance w i t h  human e f f ec t s  o f  chemicals, a v a i l a b i l i t y  of 
establ ished prescreens, what understanding there i s  o f  sitelmode o f  ac t ion  of 
t o x i c i t y ,  and how does answering these questions provide informat ion f o r  
developing a r i s k  assessment model? He discussed the ava i lab le  technology i n  
reproductive toxicology f o r  answering these questions, espec ia l ly  the o lder  
mul t igenerat ion assay and the more cur rent  reproductive assessment by continuous 
breeding assay along w i t h  semen analysis i n  both animals and humans. Regarding 
developmental toxicology, Dr.  Schwetz described the extensive experience over 
the past 25 years w i t h  the standard protocol ,  the 5egment 11" screen. He 
comnented on the workshop held a t  NIEHS, September 21-22, 1989, t o  evaluate i n  
v i  t r o  tera to logy methodology, not ing t ha t  po in ts  o f  agreement o r  disagreement - 
revolved around the usefulness o f  prescreens, performance charac te r i s t i cs  o f  the 
assays, and status o f  va l i da t i on  e f fo r t s .  Future e f f o r t s  should focus on 
studying chemicals i n  p a r a l l e l  i n  -- i n  v ivo  and i n  v i t r o  tera to logy systems. Also 
needed was a new l i s t  o f  reference agents. Dr.  Schwetz discussed the rodent 
l ac ta t i on  model, po in t ing  out  pre l iminary  data which suggest t ha t  the r a t  i s  a 
good model fo r  the excret ion of chemicals i n t o  human milk. He mentioned i n i t i a l  
e f f o r t s  i n  an understudied area, developmental imnunotoxicology. 

Dr .  Robert Chapin, NIEHS, described ongoing contract  a c t i v i t i e s  i n  male 
reproductive toxicology, espec ia l ly  the primary screen, the reproductive 
assessment by continuous breeding (RACB) protocol ,  and a short  term i n  v ivo 
reproductive t o x i c i t y  screen which would serve as a prescreen f o r  R A ~  a n d a l  so 
has some usefulness i n  i n i t i a l  i d e n t i f i c a t i o n  o f  developmental toxicants. He 
comnented about how RACB data f i t s  i n t o  intramural research, e.g., s i t e  and 
mechanism o f  ac t ion  studies w i t h  bo r i c  acid. Dr. Chapin b r i e f l y  discussed the 
use o f  rabb i t s  as the best  animal model f o r  studying e f f ec t s  o f  chemicals on 
seminal biochemistry and sperm v i a b i l i t y  parameters. 

Dr .  Steven Schrader, NIOSH, described t h e i r  studies o f  reproductive funct ion i n  
humans not ing t ha t  NIOSH has been car ry ing out f i e l d  studies since 1983 o f  men 
occupat ional ly  exposed t o  toxicants. Focus has been i n  f i v e  major areas: (1) 
the neuroendocrine system, pr imar i  l y  hormone levels;  (2) t e s t i c u l a r  e f fec ts ,  
p r ima r i l y  sperm count, morphology, mot! 1 i t y ,  etc.: (3) accessory sex glands, 
through evaluat ion o f  biochemical markers i n  semen; (4) measures o f  genetic 
damage t o  sperm ce l l s ;  and (5) e f f ec t s  on l i b ido .  He reported on f i e l d  studies 
w i t h  ethylene dibrunide and g lyco l  ethers, and mentioned planned studies w i t h  
bo r i c  acld. Dr. Schrader then discussed the more recent i n i t i a t i o n  o f  studies 
t o  evaluate e f f ec t s  o f  chemical exposure on the reproductive system i n  human 
females, where the focus i s  on e f f ec t s  on f e r t i l i t y .  He described a p i l o t  study 
aimed a t  assessing ef fect iveness o f  methodology f o r  detect ing tox icant  e f f ec t s  
on the cent ra l  nervous system, p i t u i t a r y  gland, ovary and uterus. Future 
studies w i l l  attempt t o  enlarge the human cohort and p a r t i c u l a r l y  i d e n t i f y  
chemical exposures w i t h  worker populations t ha t  can be studied. 

Dr .  Je r ro ld  Heindel, NIEHS, discussed intramural research on female reproductive 
t o x i c i t y ,  inc lud ing whole animal studies, mechanistic studies, and evaluating 
ways t o  extrapolate from animal data t o  humans. He noted t h a t  estrus c y c l i c i t y  
was the only establ ished endpoint o f  female f e r t i l i t y  bu t  h i s  group was 
inves t iga t ing  pseudopregnancy, superovulation and ovarian h is to logy  as possible 



other endpoints which could help def ine s i t e  o f  ac t ion  o f  a toxicant.  The 
ovarian h is to logy studies were being done co l labora t i ve ly  w i t h  NCTR. 
D r .  Heindel discussed mechanistic studies concerned w i t h  t o x i c i t y  o f  phthalate 
esters t o  ovarian granulosa c e l l s  and mentioned co l laborat ive e f f o r t s  w i t h  
researchers a t  Duke Univers i ty  evaluating human granulosa c e l l s  t o  a i d  i n  
ext rapola t ion o f  animal data t o  humans. 

Dr.  Schwetz concluded w i t h  comnents on fu tu re  direct ions.  I n  reproductive 
toxicology, these were to: (1) g ive more a t t en t i on  t o  the animal-human 
in ter face;  (2) g ive increased emphasis t o  studies I n  females; and (3) do more 
mechanistic studies. I n  developmental toxicology, fu tu re  d i rec t ions  Include: 
(1) more emphasis on the re la t ionsh ip  between l ac ta t i on  and neonatal t ox i c i t y ;  
(2) continuing evaluation o f  methodology f o r  in v i t r o  teratology; and (3) 
i ncreased comni tment t o  the f i e l d  o f  devel o p m e n t f i u r o t o x i c o l  ogy. 

Be Imnunotoxicology -- Dr. Michael Luster, NIEHS, described the types o f  
imnunotoxic e f f ec t s  and current  issues I n  lmnunotoxicology, p a r t i c u l a r l y  
r e l a t i  ng t o  imnunosuppression and hypersensi t iv i ty .  He reviewed approaches used 
t o  detect  imnune a l tera t ions,  these being p r ima r i l y  tox ico log ic  endpoints, 
measures o f  imnune function, and measures o f  host reslstance t o  challenge. He 
discussed the imnunotoxicity studies being done on AIDS therapeutlcs i n  
co l laborat ion w i t h  the NCI. Dr. Luster discussed three types o f  c e l l  systems 
and endpoints being used i n  intramural research studies, macrophage act ivat ion,  
B c e l l  maturation, and T c e l l  maturation, and studies being performed w i t h  the 
f i r s t  two systems. With regard t o  imnunotoxicity tes t ing  o f  chemicals by the 
NTP over the past 10 years, he reported t h a t  o f  54 tested, 30 showed a l te red  
imnune funct ion and 28 showed a l te red  host reslstance. Dr. Luster concluded by 
t a l k i n g  about new research and development e f fo r ts .  

I V .  Carclno enesis: Dr. Gary Boorman, Chief o f  the proposed Chemical 
Carcinogenesis * ranc said the branch would encompass tox ico log is ts ,  
pathologists, chemists, contract  spec ia l i s ts  and others concerned w i t h  long-term 
carcinogenesis studies i n  rodents. He said t ha t  rodent carcinogenic i ty studies 
had gained a s i g n i f i c a n t  degree o f  acceptance as a means o f  i d e n t i f y i n g  
p o t e n t i a l l y  hazardous chemicals f o r  humans, and noted great progress over the 
l a s t  20 years w i t h  standardization o f  study conduct and pathology, and improved 
evaluation and reporting. Dr. Boonnan said the branch would be organized 
between study conduct and study evaluation. Facets o f  study conduct Include: 
(1) se t t i ng  p r i o r i t i e s  f o r  t es t i ng  a f t e r  chemicals have been approved by inhouse 
and extramural review comni t tees; (2) study design; (3) se lect ion o f  
laboratories; and (4) monitoring o f  studies. He discussed oppor tun i t ies  t o  
improve the q u a l i t y  o f  the studies and enhance understanding o f  the resul ts,  
inc lud ing be t t e r  d e f i n i t i o n  o f  chemicals selected f o r  study, improvement o f  
d ie ts ,  more e f f l c l e n t  data management, and fol lowup studies t o  be t t e r  def ine 
cer ta in  lesions observed i n  the two-year studies. 

Dr.  Scot Eustis, NIEHS, discussed the study evaluation aspect o f  the Chemical 
Carcinogenesis Branch. He reviewed the status o f  two year studies i n  progress 
not ing t h a t  most were two species, three dose w i t h  some having i n te r im  
sac r i f i ces  and a few belng stop studies. He comnented on how important I t was 
tha t  the data derived from the two-year studies be accurate and correct  I n  tha t  
conclusions drawn about carcinogenic i ty o f  a chemical were o f ten  based on small 
numbers o f  lesions. Thus, he emphasized the importance o f  data v e r i f i c a t i o n  and 



q u a l i t y  assurance I n  descr ib ing the steps involved i n  the pathology data aud i t  
and pathology specimens audi t ,  histopathology q u a l i t y  assessment, and the 
path01 ogy working group (PWG) review. Dr. Eust i  s concluded by discussing 
evo lu t ion and change I n  the studies process Inc lud ing improvement o f  rodent 
d i e t s  t o  enhance longev i ty  and heal th  o f  the animals, mod i f i ca t ion  i n  study 
design, inc lus ion  o f  techniques for  looking a t  the molecular b io logy o f  
neoplasia, and looking f o r  ways t o  improve the e f f i c i ency  and cost effect iveness 
o f  the studies process. 

V. Genetlc Toxicology: Dr .  Raymond Tennant, Chief, proposed Experimental 
Carcinogenesis and Mutagenesis Branch, sa id  the new branch was derived from the 
ex i s t i ng  Ce l l u l a r  and Genetlc Toxicology Branch w i t h  a primary goal being t o  
develop methods and concepts t o  reduce dependence on t r a d i t i o n a l  rodent bioassay 
systems fo r  detect ing carcinogens and germ c e l l  mutagens. One approach has been 
t o  evaluate the p r e d l c t i v i t y  o f  short-term tes t s  f o r  carcinogens. He hoped tha t  
a legacy o f  the Branch would be i n  es tab l ish ing the concept o f  assay speci- 
f i c i t y ,  l.e., determinlng the frequency w i t h  which assays detect  noncarcinogens. 
A st rategy f o r  the new Branch would have three components: (1) t o  learn more 
about neoplast ic  processes, p a r t i c u l a r l y  how they are perturbed by chemicals, 
espec ia l ly  nongenotoxic substances; (2) emp i r i ca l l y  t o  develop new methods t o  
detect  nonmutagens; and (3) t o  use the large NTP data base t o  i d e n t i f y  
add i t iona l  fac to rs  t ha t  are p red i c t i ve  o f  carc inogenic i ty  such as those based 
on chemical s t ruc tu re  and b i o l og i c  a c t i v i t y .  Ongoing bioassays w i l l  be used t o  
prospect ively t e s t  the v a l i d i t y  o f  those factors. Dr.  Tennant b r i e f l y  
described the organizat ional  components o f  the branch which were groups con- 
cerned w i t h  evaluat ion o f  (1) mechanisms o f  carclnogenesis, (2) transgenic mouse 
models f o r  character izat ion of mutagens and carcinogens, (3) i n  v i t r o  mamnalian 
c e l l  cu l t u re  systems for  character izat ion of carcinogens, a n d 7 4 ) h e r i  tab le  
effects-germ c e l l  mutagenesis. 

Dr .  Robert Maronpot, NIEHS, spoke about the group concerned w i t h  mechanisms o f  
carcinogenesis. He described a paradigm f o r  the evo lu t ion o f  malignancy based 
on the concept t h a t  cancer i s  a phenotypic expression o f  accumulated genetic 
damage t ha t  he thought represented a su i tab le  framework upon which t o  b u i l d  a 
research e f f o r t  concerned w i t h  mechanisms o f  carcinogenesis. The group's ac t ion 
p lan would be t o  (1) s o r t  out  and categorize which genet ic events are  comnon t o  
various cancers and which are important, and (2) determine how chemicals a f f e c t  
these. Tools and approaches would Include: (1) use o f  transgenic technology; 
(2) study o f  adducts on t r ansc r i p t i ona l l y  ac t i ve  genes; (3) use o f  t i ssue  
cu l t u re  systems; (4) study o f  the r o l e  o f  suppressor genes; (5) continuing study 
o f  oncogene ac t i va t i on  and expression; (6) using spec i f i c  animal models; and (7) 
determining para1 l e l  paths t o  ma1 ignancy i n  rodents and humans. 

Dr .  Michael Shelby, NIEHS, described the a c t i v i t i e s  o f  the he r i t ab le  e f f ec t s  
group. He mentioned the four  -- i n  v ivo  mouse germ c e l l  assays, and l i s t e d  the 
major accomplishments o f  the group over the past years. He discussed ongoing 
studies evaluat ing chromosomal e f fec ts ,  p ro jec ts  using the morphological 
spec i f i c  locus test .  and the more recent ly  i n i t i a t e d  studies i n  the mu l t i p l e  
endpoint project .  Dr. Shelby described planned I n i t i a t i v e s  o f  the her i tab le  
e f f ec t s  group: (1) applying recombinant DNAmethods t o  development o f  human germ 
c e l l  mutat ion assays; (2) developing p a r a l l e l  animal model assays which w i l l  
a l low the same endpoints t o  be studied I n  both mice and hunans; (3) continuing 
t o  evaluate germ c e l l  mutagens i n  animal models; and (4) supporting human 
populat ion studies. 



Review o f  Chemicals Nominated f o r  NTP Studies 

There were s i x  chemical nominations considered by the Board. A1 1 had been 
rev1 ewed prev ious ly  by the NTP Chemical Eva1 u a t i  on Comni t t e e  (CEC) . (Sumnary 
data on the chemicals inc lud ing CEC recmenda t i ons  are provided i n  Attachment 
4.) Dr .  Upton chaired the review. Dr. Wi l l iam Allaben, NCTR, Dr. Dorothy 
Canter, NIEHS, and Dr. Janet Haartz, NIOSH, CEC members, and Dr. V ic to r  Fung, 
NTP Chemical Select ion Coordtnator, served as resource persons. As o r ien ta t ion  
f o r  new Board members, Dr. Canter described the NTP chemical nomination and 
se lect ion process. Board members served as p r i nc i pa l  reviewers f o r  one chemical 
each, and fo l low ing  the presentat ion and discussion o f  each chemical, motions 
were made and voted on. The Board's recomnendations f o r  the s i x  chemicals are 
sumnarized i n  Attachment 5. 

Update on A c t i v i t i e s  o f  the Technical Reports Review Subcomnittee 

Dr. Eust is  gave the Board a progress repor t  on recent and upcoming a c t i v i  t i e s  o f  
the Technical Reports Review Subcomnittee and associated ad hoc Panel o f  Experts 
(Peer Review Panel). Dr. Eust is sumnarlzed the f ind ings f o r  carc inogenic i ty  
from the Panel s meetings on June 27 and November 20-21,1989, a t  which there 
were 14 two-year studies and 5 short-term t o x i c i t y  study repor ts  reviewed. O f  
the 14 two -year studies, the Panel concurred w i t h  s t a f f  recomnendations f o r  
l eve l s  o f  evidence o f  carcinogenic a c t i v i t y  on 11 studies, recomnended a change 
i n  the leve ls  f o r  one, and recomnended de fe r ra l  f o r  two (amphetamine su l f a te  and 
ethylene thiourea). Dr. Eust is  discussed i n  more d e t a i l  two o f  the studies 
reviewed a t  the November meeting, tetranitromethane and ethylene thiourea. 

Dr .  Scala, Chair o f . t h e  Panel, comnented on the two reports deferred a t  the 
November meeting, not ing t ha t  the de fe r ra l  was not  so much f o r  s c i e n t i f i c  
reasons bu t  more because o f  inadequate presentation. He then discussed a number 
o f  issues t ha t  have ar isen over the past several Panel meetings and which the 
Panel has asked the Program t o  consider o r  provide Informat ion on. These issues 
Included: maximum to le ra ted  dose (MTD) and how t o  use i t  i n  se t t i ng  doses; use 
o f  genet ic tox ico logy data and h i s t o r i c a l  cont ro l  data i n  the reports; vot ing 
procedures, espec ia l ly  reasons f o r  abstentions; leve ls  o f  evidence; the r o l e  o f  
1 rri ta t ion lhyperp las ia  I n  tumor response; and chemical se lec t ion especial l y  
those found as contaminants o f  the d ie t .  

Report o f  the Di rec tor ,  NTP 

Dr.  David Ra l l  reported t ha t  the NIEHS expected t o  be able t o  fund 28-29 X o f  
approved grants which was considerably b e t t e r  than a 10 X funding ra te  f o r  N I H  
grants pro jec ted i n  an a r t i c l e  I n  Science magazine. However, the Gramn-Rudman 
d e f i c i t  reduct ion a c t  w i l l  r e s u l t  i n  a 1.7 X slash i n  the I n s t i t u t e  budget 
causing NIEHS t o  e f f e c t  reductions o f  about 10 X I n  both cont inuing and approved 
renewal s. 

Update on A c t i v i t i e s  of the Reproductive and Developmental Toxicology Program 
Review Subcomnittee and Concept Reviews 

D r .  M i l l e r ,  Board representat ive t o  the Subcomnittee, noted the d i v e r s i t y  o f  the 
members w i t h  exper t ise  ranging from c l i n i c a l  studies t o  basic science, and then 
introduced Dr.  Claude Hughes, S u b c m i t t e e  member from Duke Un ivers i t y  Medical 



Center, who reported on the l a s t  meeting he ld  a t  NIEHS, September 20, 1989. The 
purposes o f  t h i s  meeting were t o  review resu l t s  using the reproduct ive 
assessment by continuous breeding protocol  (RACB), review concepts f o r  
i n i t i a t i v e s  i n  female reproductive toxicology,  and t o  receive updates and 
discuss ongoing and new research p ro jec ts  on male and female f e r t i l i t y  
assessment, developmental imnunotoxici ty, developmental tox icology,  and post- 
nata l  toxicology. Dr .  Hughes s ta ted t h a t  the RACB protoco l  was s t i l l  the core 
methodology f o r  the program and the Subcomnittee recomnended on ly  minor 
modi f ica t ions i n  the RACB, inc lud ing add i t i on  o f  a short-term component (14-28 
days) and broadening the protocol  t o  being able t o  use rats.  He comnented on 
the development o f  a r abb i t  model f o r  f e r t i l i t y  assessment o f  males. Dr .  Hughes 
discussed recent ly  i n i t i a t e d  NTP e f f o r t s  i n  female reproductive assessment, 
not ing the NIOSH p i l o t  study i n  humans and NIEHS studies i n  r a t s  using the 
v e r t i c a l l y  in tegra ted scheme. He discussed NIEHS studies using ovarian 
granulosa c e l l s  from r a t s  i n  cu l t u re  as we l l  as work w i t h  human c e l l  l ines.  

A. Concept Reviews: 

(1) Reproductive Tox i c i t y  Testing and Methods Development -- 
(Attachment 3, p. 5) 

Dr. Robert Chapin introduced the concept and Dr. Richard M i l l e r ,  
Board member, served as p r i nc i pa l  reviewer. The ob jec t ives o f  the 
concept are  t o  continue the capab i l i t y  f o r  the screen, Reproductive 
Assessment by Continuous Breeding (RACB), wh i le  mainta in ing the 
f l e x i b i l i t y  t o  use other establ ished assays and prov id ing f o r  
de f i n i ng  new model systems t o  a i d  i n  prescreening chemicals as 
candidates f o r  RACB test ing.  The RACB i s  considered t o  be the 
d e f i n i t i v e  screen f o r  detec t ing reproductive t o x i c i t y  i n  rodents. 

Dr .  M i l l e r  sa id  t h i s  was a laudable concept and noted t h a t  the RACB 
develops more informat ion than the t yp i ca l  mul t igenerat ional  study. 
A f t e r  b r i e f  discussion by other Board members, Dr. M i l l e r  moved 
t h a t  the concept be approved. Dr. Scala seconded the motion which 
was approved unanimously by the Board. 

(2) S i t e  and Mechanism Studies o f  Reproductive Toxicants -- 
(Attachment 3, p. 6) 

Dr.  Je r ro l d  Heindel introduced the concept and Dr.  Richard M i l l e r ,  
Board member, served as p r i nc i pa l  reviewer. The ob jec t ives o f  t h i s  
concept p ro j ec t  are t o  determine the s i t e  and mechanism o f  known 
reproductive tox icants  t o  improve ext rapo la t ion o f  animal data t o  
hunans. Although much work can be done inhouse, there  i s  a need f o r  
a contract(s)  t o  have access t o  organs, t i ssues o r  c e l l s  from 
various specles inc lud ing humans and t o  ca r ry  out spec ia l ized 
studies, e.g., w i t h  human ovarian granulosa ce l l s .  

Dr .  M i l l e r  s ta ted t h a t  t h i s  proposal had great  po ten t i a l  f o r  
generat ing useful  data i n  reproduct-ive toxicology. I n  response t o  
h i s  concern about i nc lus ion  o f  chemical d i spos i t i on  and metabolism 
studies, Dr. Heindel r ep l i ed  t h a t  such studies have been and w i l l  
continue t o  be conducted. 



Dr. M i l l e r  moved t h a t  the concept be approved. Dr. L i t t l e  seconded 
the motion which was approved unanimously by the Board. 



ATTACHMENT 1 

48306 Federal Register / Vol. 54, No. 211 / Thursday, November 2, 1989 1 Notices 

The entire meeting will be open to the chemicals will be reviewed. The proposal. Comments should refer to the 
public from 9:00 a.m. to 4:30 p.m. The chemicals were evaluated by the proposal by name and should be sent to: 
oneday meeting will include: an NTP Chemicai Evaluation John Allison, OMB Desk Officer. Office 
orientation to the history, current Committee on Auguet 2 I-, and of Management and Budget, New 
structure and functions of the Division are (with CAS Nos. in parentheses): Executive Office Building, Washington. 
of Research Grants; and a discussion of (1) ~Acetylaminofluorene (28322- DC 20503. 
study section procedures and practices, 02-3); (2) pAminobenzoic Acid M R  N m t n  INFORMATION CONTACR 
especially as related to priority scores (1*13-0); (3) Elmiron (37319-27-8); David S. Cristy, Reports Management 
and percentile rankings. Attendance by (4) Ethanol (84-37-1); (5) Officer, Department of Housing and 
the public will be limited to space Monoch~oroacetone (78.9w1; and Urban Development, 451 7th Street. 
available. (6) Wpylene Glycol Monomethyl Southwest, Washington, DC %lo, 

The Office of Committee Ether (107-98-2). telephone (202) 755-6050. This is not a 
Management, Division of Research The meeting on December 1 will be toll-free number. Copies of the proposed 
Grants* Westwood open to the public from 9:W a.m. until forms and other available documents 
institutes of Health# adjournment. The preliminary egenda submitted to OMB may be obtained 
20882 telephone (301) 490-7534, will topics with approximate times are as from Mr. Cristy. 
finish a summary of the meeting and a fo~ows: 
roster of the committee members. 8UPPLEME)CTARY INFORMATION: The 

Dr. Samuel Joseloff, Executive 9:00 a.m.-9:15 a.m.-Report of the Department has submitted the proposal 

Secretary of the Committee, Westwood Director, NTP for the collection of information, as 
Builw, Room 449, National hatitUtes 9:15 a.m.445 a.m.4pdate on described below, to OMB for review, as 
of Health, Bethesda. Maryland 20892. Activities of the Technicel Repom required by the Paperwork Reduction 
phone (301) 496-7441. will provide Review Subcommittee (Peer Review Act (44 U.S.C. chapter 35). 
substative program information upon Panel); The Notice lists the following 
request. 9:45 a.m.-la45 a.m.-DTRT Poster information: (1) The title of the 

Session 
Dated: October 28.1989. 

information collection proposal; (2) the 
la45 a.m.-ll:15 a.m.-Update on office of the agency to collect the 

Betty I. Beveddsr, Activities of the Reproductive and information; (3) the description of the 
Comuuttee Management Officer, NIH. Developmental Toxicology Program need for the information and its 
[FR Doc 88-25808 Filed n-l-~g; 8:45 am] Review Subcommittee proposed use: (4) the agency form 
u CO# 4 1 1 0 ~ 1 ~  The Executive Secretary. Dr. Larry G. number. if applicable: (5) what members 

Hart. National Toxicology Program. P.O. of the public will be affected by the 

Public Hedth t h k m  Box 12233, Research Triangle Park. proposal; (6) how frequently information 
North Carolina 27709, telephone (me submissions will be required: (7) an 

N ~ M  10- p r o m  w d  541-3Q7% FTS 629-3971, will have estimate of the total numbers of hours 

LO{ scla-!y available a roster of Board membem and needed to prepare the information 
-.* -= other program information prior to the submission including number of 
Putsuant to Public Law 92-43. notice meeting, and 6-ary minutes respondents, frequency of response, and 

is hereby given of a meeting of the subsequent to the meeting. hours of response: (8) whether the 
National Toxicology Program (NTP) Dated: October 29.1889. proposal is new or an extension, 
Board of Scientific Counselon. U.S. reinstatement. or revision of an 
Public Health Service, in the Conference P. Rnll, information collection requirement: and 
Center, Building 101, South Campus, D i ~ c p r ,  National Toxicology Progmm. [9) the names and telephone numbers of 
National Institute of Environmental [FR Doc. m25807 Filed 11-l-~g: 8:46 am] an agency official familiar wlih the 
Health Sciences (NIEHS), Research Y L U ~ ~  COOI 4lr091-~ proposal and of the O M  Desk Officer 
Triangle Park. North Carolina, on for the De~artment. 
~ovember 30 and December 1,1989. 

The meeting will be open to the public 
from 9:00 a.m. to 5:00 p.m. on November 
30. The preliminary agenda topics with 
approximate times are as follows: 
9:W a.m.-10:00 a.m.-Program 

Orientation for New Board 
members 

10:W a.m.-12:30 p.m.-Program Progress 
and Concept Reviews-NIEHS 
Division of Toxicology Research 
and Testing (DTRT]: 

A. General Toxicology: 
B. Reproductive and Development 

Toxicology; 
C. Irnmunotoxicology: 
1:30 p.m.-400 p.m.-Program Progress 

and Concept Reviews--DTRT cont. 
D. Carcinogenesis; 
E. Genetic Toxicology; 
400 p.m.4:W p.m.-Review of 

Chemicals Nominated for NTP 
Studies.-The nominations of six 

DEPARTMENT OF HOUSING AND 
URBAN DEVELOPMENT 

O f f k  of Admlnhtntlon 

IDodr.1 No. n-89-20791 

Subml.rion of Propowd Information 
Collection to OM8 

AOEWv: Office of Administration, HUD. 
Acnon: Notice. 

suuumv: The proposed information 
collection requirement described below 
has been submitted to the Office of 
Management and Budget (OMB) for 
review, as required by the Paperwork 
Reduction Act. The Department is 
soliciting public comments on the 
subject proposal. 
AOOOEl(l: Interested persons are invited 
to submit comments regarding this 

Authority: Section 3507 of the Paperwork 
Reduction Act. 4 U.S.C. 3507; sectlon 7{d) of 
the Department of Housing and Urban 
Development Act. 42 U.S.C. 3535(d]. 

Dated: October 27,1989. 
john T. Murpby, 
Director, Information Po!icy cnd Alancgemcnt 
Division. 
Proposal: Actions to Reduce Losses in 
FHA Programs, FR-2491. 

Office: Housing. 
Description of the need for t)re 

Information and its proposed u a :  This 
rule would require a mortgagee, when 
notified by the FHA Commissioner 
that the mortgagee had a highcr than 
normal rate of early serious defau!ts 
and claims in the preceeding yea;.. to 
submit a report to the Commissioner: 
and, if applicable, a plan and 
timetable for necevsary corrective 
actions. 
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AGENDA 

NTP BOARD OF SCIENTIFIC COUNSELORS 

November 30 and December 1 , 1989 

CONFERENCE CENTER, BUILDING 101, SOUTH CAMPUS 
NATIONAL INSTITUTE OF ENVIRONMENTAL HEALTH SCIENCES (NIEHS) 

RESEARCH TRIANGLE PARK, NORTH CAROLINA 

Thursday, November 30, 1989 

9:00 a.m. - 9:05 a.m. Welcome and I n t r o d u c t i o n  o f  Dr. D. R a l l  , NIEHS 
New Board Members and Chairman 

9:05 a.m. - 9:15 a.m. Procedures and P r i n c i p l e s  Dr .  L. Hart ,  NIEHS 
o f  Concept Reviews Mr.  W. Johnston, 

NI  EHS 

9:15 a.m. - 10:OO a.m. Program O r i e n t a t i o n  f o r  Dr. R. Griesemer, 
New Members NIEHS 

D i v i s i o n  o f  Toxicology Research and Tes t i ng  (DTRT) - Program Progress 
and Concept Reviews 

10:OO a.m. - 10:45 a.m. A. General Toxicology Dr. H. Matthews, 
N I EHS 

Concept Reviews - DTRT 
I. I n  V i t r o  Methods t o  Access Dr. L. Burka, NIEHS 

Human Metabolism o f  
Chemical Xenobiot i  cs 

11. General T o x i c i t y  Tes t i ng  and Dr. B. Schwetz, 
Research Onsi te a t  the  NIEHS NIEHS 

10:45 a.m. - 1l:OO a.m. Break 

11:OO a.m. - 12:OO noon B. Reproductive and Developmental Dr. B. Schwetz 8 
Toxi co l  ogy Dr. J. Heindel, 

NIEHS 

12:OO noon - 12:30 p.m. C. Imnunotoxicology Dr. M. Luster ,  
NIEHS 

12:30 p.m. - 1:30 p.m. Lunch 



1:30 p.m. - 2:15 p.m. D. Carcinogenesis 

2:15 p.m. - 3:00 p.m. E. Genetic Toxicology 

3:00 p.m. - 3:30 p.m. Break 

3:30 p.m. - 4:00 p.m. F. Sumnary and Future 
Program Plans 

4:00 p.m. - 5:00 p.m. Review o f  Chemicals 
Nominated f o r  NTP Studies 

Dr. G. Boorman & 
Dr. S. Eus t is ,  
NIEHS 

Dr. R. Tennant, 
D r .  R. Maronpot & 
Dr. M. Shelby, 
NIEHS 

Dr. R. Griesemer 8 
Dr. J. S e l k i r k ,  
NIEHS 

Dr. D. Canter, 
N I EHS 
Board 

Fr iday ,  December 1, 1989 

9:00 a.m. - 9:15 a.m. Report o f  t he  D i r e c t o r ,  NTP Dr. D. R a l l ,  NIEHS 

9:15 a.m. - 9:45 a.m. Update on A c t i v i t i e s  o f  t he  Dr. R. Scala, Board 
Technical Reports Review Dr. S. Eus t is ,  
Subcomni t t e e  (Peer Review Panel ) NIEHS 

9:45 a.m. - 11 :00 a.m. ~ i e a k l ~ o s t e r  Session 

11:OO a.m. - 12:OO noon Update on A c t i v i t i e s  o f  the  
Reproduct ive and Developmental 
Toxicology Program Review 
Subcomni t t e e  

Dr. R. M i l l e r ,  
Board 
Dr. B. Schwetz, 
NIEHS 
Dr. S. Schrader, 
N I OSH 
Dr. C. Hughes, 
Duke U n i v e r s i t y  

Concept Reviews - DTRT 
111. Reproduct ive T o x i c i t y  Dr. J. Heindel,  

Tes t ing  and Methods NIEHS 
Development 

I V .  S i t e  and Mechanism Studies Dr. J. Heindel, 
o f  Reproduct ive Toxicants NIEHS 

Adjourn 
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Professor  
Department o f  Pharmacology and 

Toxicology 
Michigan S ta te  U n i v e r s i t y  
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Dr .  John B. L i t t l e  (1991) 
Professor  
Department o f  Cancer B io logy  
Harvard School o f  Pub l i c  Heal th 
Boston, Massachusetts 02115 

Dr. Daniel  S. Longnecker (1993) 
Professor  
Department o f  Pathology 
Dartmouth Medical School 
Hanover, New Hampshire 03756 

Dr. Richard K. M i l l e r  (1990) 
Department o f  Obste t r i cs ,  Gynecology 
Box 668 
U n i v e r s i t y  o f  Rochester 
601 Elmwood Avenue 
Rochester, New York 14642 

Dr. Adrianne E. Rogers (1990) 
Professor,  Department o f  Pathology 
Boston Uni v e r s i  t y  School o f  

Medicine 
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Senior  S c i e n t i s t  
Envi ronmental Defense Fund 
1616 P St ree t ,  NW 
Washington, DC 20036 

Dr. Ar thu r  C. Upton (Chairman) 
D i rec to r ,  I n s t i t u t e  o f  (1991) 

Environmental Medicine 
New York U n i v e r s i t y  Medical School 
550 F i r s t  Avenue 
New York, New York 10016 



M i l l e r  

Rogers 

Longnecker 

Goodman 

A1 1 aben 

Sel k l  r k  

NTP BOARD OF SCIENTIFIC COUNSELORS MEETING 

Conference Center, B u i l d i n g  101, South Campus 
Nat iona l  I n s t i t u t e  of Environmental Hea l th  Sciences 

Research T r i a n g l e  Park, North Caro l i na  

Novemer 30 and December 1, 1989 

Har t  Ral 1 Upton Griesemer 

Scal a 

L i t t l e  

S i  1 bergeld 

Haartz 

Canter 

Fung 



ATTACHMENT 3 

NTP BQARD or SCIENTIFIC CaJNsELms 

REVIEW OF PROJECT CONCEPrS 

November 30 - Dccemkr 1, 1989 

TABLE OF CmTmTS 

LIST OF PROJECTS FOR CCPJCEPT REVIW 
BY NTP BSC, NOVPZBm 1989 2 

In Vitro Methods to Assess 
Hotabolism of Chemical Xenobiotics 3 

Reproductive Taxicity Tosting and 
Methods 0.v.lopamt 5 

Site and Mwhnism Studies o f  
Reproductive Toxicants 6 

General Toxicity Testing and Research 
Cn-Site at the N I B  7 





The 2rvrssm of Toxicology Research and Testing currently has 160 research and 
resource contiacts and rnteraqency agreements. These contracts and agreements 
suppor: a varrety of activities - toxicologic characterization, testing, 
mhthcds development, and program resources (i.e. chemistry, occupational 
health and safety, animal prduction, pathology, qulity ariurance, archives, 
etc) . 
Prior to issuance of a Rsquest for Proposal ( W ) ,  a project concept review is 
required by Public Health Semice regulations. These project concepts in many 
instances consist of more than one contract or interagency agrHmmt. Concept 
reviews are needed for new projects, for recompctitions with changes in 
statemsnts of work, and for projects ongoing for 5 pars or more since the 
last concept review. Fifteen concepts -re r e v i d  and approved by the NTP 
Board of Scientific Counselors (BSC) in March 1989. Pour concepts are to k 
r e v i d  at the Novemkr 1989 8SC Meeting. 

'Zhe project concept r w i r n  are conducted by the NTP Ward of Scientific 
Caunselors urd are open to the public 80 long a8 dircurrionr are liaitmd to 
revirw of the gmeral project purporer, rcops, goah, ud nriaur optional 
approaches to pursue the owrall program objectives. Tho mnting will be 
closad to the public, howrrer, if the concept discurrionr turn to tho 
developnt or selection of details of the projects or WPs,  such as specific 
technical approaches, protocols, statamhnts of work, data formats, or product 
specifications. Closing the session is intended to protect the f r w  exchange 
of the advisory graup mamkrs* opinions and to avoid prhmrture release of 
details of proposed contract projects or RFPs. 

The Board h r s  are asked to r w i w  the project concepts for overall value 
and scientific relrvr~lce as w l l  a8 for fulfilling th. program go8l of 
protacting public health. Spcific area* shuuld includo: 

.scientific, technical or program rignificrnce of the prapo8.d 
activity. 

availability of tho technology and other resources necessary to 
achievm required goals. 

extent to which there are identified, practical scientific or 
clinical us88 for the anticipated results. 

where portimt, adequacy of the amthodology to be umd in 
porfocming the activity. 
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CCX'FACT TIT-E: :n Vitro Method. to Asserr kiuun ~etrbolism of Chemical 
xenobiotics 

PROJECT C;FF im:  L. T. Burka, (919) 541-4667 

OBJECTIVE: The objective of all research in the Chemical Disporition Group is 
to provide data suitable for extrapolation to predict huamn risks resulting fram 
exposure to hazardow chdcals. The objective of work done under the proposed 
contract is to provide data which supports or refutes the suitability of studies 
on the fate of chemicals in animals for prediction of their fate in hununr. 
That is, in vitro mrtabolirm of chemical xenobiotics in human tisrue 
preparations will k c-red to results obtained with rilailar preparations from 
animal specier most c d y  usad in laboratory research and trrting. Data 
obtained can k used to extrapolate more accurately results from 
toxicity/carcinogenicity studies to predict possible hwun health risks. 

c m c ~ ~ ~  S T A ~ ~ J T :  Since the disposition of toxic chemical xenobiotics cannot 
ba done in humans, appropriate studies of chemical disposition are conducted in 
laboratory animals. Results obtained from these studies are then extrapolated 
to predict the fate of the chanicals of interest in hmam. In all species, 
rates and pathways of mrtabolism (moat frequently hepatic mrtabolism) arr 
prinvry determinants of chemical dirporition. Hepatic mrtrbolism of chemical 
xenobiotics may result in activation or deactivation of toxic properties md m y  
vary considerably w i t h  rpocier. Spocies dependent variatians in weal 
~vtrbolirm frequently account for variation8 in apecier ~nritivity to chemical 
toxicity. Thorefore, the validity and accuracy of a n i d  to humn rxtrapolation 
is enhanced if either the animl mod.1 and humans handle the subject chemical in 
a similar way, or, if n h a w  adequate data to -nt and quantify the 
relavent differences. 

In the past four years we have had in place thrw contracts to dwrlop methcds 
to investigate the in vitro mrtabolism of &.mica1 xenobiotics in tissues from 
humans and other species. Theso contracts have looked into the use of S-9, 
microsoms, whole crlls a tisnu slicrs; prinmrily fram liver, but also other 
organs. The human tissw has been obtained frcm donor or- for which there 
was no suitable recipient and frem surgery waste tissue. Biopsy material and 
cadaver tisrw wore also emsidered and rejected as useful sources of tissue. 

The nvthods &loped to prepare hepatocytes fram r a n t  liwr haw teen 
modified to allow preparation of m t o c y t e s  frcm larqo loks of hrmYn liver or 
w e n  whole livrrs. Nethods haw also b w n  dewlopod for tho use of tissue 
slices for mrtabolism studies. Usinq both these prrparatians, mrtabolic 
profiles of  w w r a l  IPod.1 caqmds haw bmn &taminad. In recmt pars, this 
w r k  haa cancontratad on nrtrrbolic profilar of c w  of specific intarrst to 
the NPP and ptofiles for several CWQOW& havb been obtained. 

In addition to the h l o p m n t  of mrtabolic profiles, during the first pars of 
the contract considerable effort was expended in an effort to cryoptereme the 
hwan tissue. Tho intent was to haw a -rate &r of preparations on hand 
so that interindividual variation in mrtabolism of specific xenabiotics cauld be 



assessed .wre easiLy. iihile methods were deve1op.d that m l d  cryopresor~e rat 
hepatecy,es or rat  liver slices moderately -11, the sum nmthodr -re 
msuczessf-41 in =r/opreservinq human hepatoCytes or liver slices. 

21SCPOSD C3WCES M THE STA'kMENT OP WRK: The proposed contract, while 
a derivative of tie original three, has a somhwhat different eqhsis. 1) The 
,ina]or component of this contract will ba to provide c w r a t i v e  &ta for 
metabolism of chemical~xenobiotics. in humn and rodent liver slice preparations. 
This work will m k e  considerable use of tissue slices because the slice method 
is technically simpler than hepatocyte preparation; an excellent coupling of 
Phase 1 and Phase 2 mtabolism has boon observed in this system; and umt.balism 
can be made to proceed for longer tipus. This latter feature is especially 
important for slowly mtabolized substrates. In rddition, cryoprenrvation of 
slices sham more pramire than cryctpreservation of heprtocytes. 2 )  The propored 
contract will place increased emphasis on tho chemical idntity of mtabolites 
formrd by both animal and human tiarue. In most cans, mtabolism of the 
cornpound in question has been studied, standards are available, and identities 
need only be verified. In rare cases we may wish to undertake identification of 
particularly interesting unknoun mrtabolites. 3 )  Tho proposod contract will 
also place increasd amplasis on the developnt of data suitable for uso in 
pharmacokinetic studies. Since relative rates of mrtrboli~n will change with 
concentration, there n..dt to a rango of cancentrations stdid. .With 
mtabolism &ta at a rnnakr of concentrations, kinetic prrmrters such as Rm and 
M w  can be estimated. These paraamtars can k usod in phyriologically basad 
phanalcokinetic nmdols, thus facilitating interapeies extra lation. 4 )  Even 
thou* initial efforts at cryoposervation h.tn not boon ful P" y succ*ssful we 
haw not lost interest in that area. Further research on cryopremntation of 
tissue slic*s is still nodad. At present, the propoud mtrbolim studies can 
k carried out if fresh tisrw is routinely available. Bmn so, mtrbolism 
studies are spread out m r  w e k s  or longer to obtain enough replicates to 
assess interindivicfurl variation. Huwwer, perfornring incubations using tissue 
from sweral different sources at the mu timr provides logistical as wall as 
statistical advantages. This will k possible only if cryctprenrvation 
techniques are dwmloped. 'Ih.refore, a small research c w n t  in the contract 
will be devoted to h l o p i n g  tho- tecbniqws. 



NATIONAL 

C3NTRACT TITLE: Reprcductive Toxicity Testing and Hethods Daveloprvnt 

PROXCT CEFICERS : Jerrold J. Heindel ( 919 1 541-5130 
Robert E. Chapin (919) 541-3742 

OBfEffm: To test chemicals specifically for reproductive toxicity and to 
develop n w  mrthodr to rid in this procesr. 

CONCEPT STA-: 'Ihe testing of chdcals for reproductive toxicity and 
the developmnt of new nnthods to enhance the sensitivity, specificity and 
efficiency of these tests falls within the lWP mandate to broaden and coor- 
dinate the federal goverrrmrnt's efforts to characterize the toxicity of 
chemicals. To this end, tho NPP has developed and validated r &f ini tive 
screen for detecting reproductiw toxicity in redants. m s  screen, called 
Reproductive Assestnunt by Contiinrow Breading (RAQ 1 ,  has ' m r w e d  upon 
the existing aultigoneration studies by increasing th. m r  of litters 
deliverable by the test uriWs, dding r rpocitic battory of mdpointr at 
necropry to increaw the 8onsitivity of th. tort, and by ddfng r c r o r m r  
mating trial to clotarmin, tho rffectd ux. It is ptopoud to continue 
reproductive toxicity testing by the NTP utilizing this basic RACB design 
with modifications developed to inprove its ability to more fully charac- 
terize the reproductive hazard of a chemical. 

It is also proposod that the NTP continw to dofine n.w mod.1 systems both 
in vivo and in vitro in or&r to more effectively prescraen ehmicals which 
are candidates for RACB testiriq, to aid in th. extrapolation process to 
humuu, to inprwe our ability to determine werall raproductitn toxicity, 
affctd sax and site of retion, to reduce th. m r s  of rniPYls rqulrd 
for tasting and to reduce th. tinr and coat of testing. 



PROPOSED TITLE: Site and Mechanism Studies o f  Reproductive Toxicants 

?RCJECT OFFICER: Jerrold J. Heindel and memkrs o f  the 
Davelopntal and Reproductive Toxicology G r c q  

OBJECTIVE: To determine the site and nuchurism of known reproductive toxi- 
cants in order to inprove the extrapolation of animal d ~ t a  to humans ud to 
aid in determining structure-activity relationrhfps. 

CONCEPT SPA-: In order to carry out the N W s  mud.te to chracterize 
the toxicity of chemicals it is necessary to not o d y  detemrina which chew 
icals are reproductive toxicants but also to &tormino, when possible, the 
active couponant, the c m '  site of action ud its nmchnism of 
action. Tho ability to carry out a vertically integrated apprordr (froaa 
whole animal testing (RACB) to nrchanism of action in isolated cell types) 
is a unique and important part of the Nl? program in Raproductive 
Toxicology. We propow therefore to continua to utilize this varticrlly 
integrated approach for the determination of the sit8 md mchmisa of 
action of W e  ud f d e  reproductin toxicants. -80 sfudfer nmy 
includ. whole animal, organ cultures, irolrtod cell cultures, a x a d  call 
cultures or isolated enzym, preparations froln W e s  ud f a d e r  of vrriow 
swcies and strains. 

These studies a i d  at determining the site and mchmism of action o f  
reproductitt. toxicants will help tho NTP provide regulatory agancies with 
an inprowd ability to extragolate both bobmen species ud ktwwan 
chemical types ( i . l . , structurtactivity relationship) . 



CWI 'FACT T i m :  General Toxicity Testing and Research On-Site at the 
NI EHS 

PROWSm PROJECT OFFICER: B.A. Schwctt, (919) 541-7992 

OBJECTWE: To evaluate the toxicity of selectad c h ~ c a l s ,  and to emduct 
applied research to better undorrfud the rite ud nudo of action of 
chemical-inrfucd toxicity. 

STATEJIDJT: Toxicological findings through studies conducted by the 
NTP or reported in the open literature often stinndata the need to cbnduct 
additional studies to enhance the data or permit more info& 
interpretation of data. This might include studies in other animal 
species, by 0th.r routes or nudes of exposure, including inhalation, and 
studies designed for more in-depth investigation of specific toxic 
responses. Many studies are interdisciplinary in mtura and draw an the 
eprtise and research interests of a wide ranga of NIPW scientists who 
collaborate in these studies. Studies are selectad an th. basis of Prograa 
n d  ud are canr3uct.d on-rite w i t h  the holp of th. Contractor staff. 
Capabilities are sufficiently flexible to pat  tasting ud renarch 
related to a b r a  rpoctnna of toxicological mdpintr, frrqwiltly using 
non-routine study designs tailorad to met the mads for individual 
chemicals. 





Sumnary Data on Chemicals fo r  Review by the Board o f  Sc ien t i f i c  Counselors 
on November 30, 1989 

Chemical 
Evaluation NTP 

Estimated C m l  t t ee  Chemical 
Chemical Nomination Domestic Worker Recolnnendations Selection 
(CAS Number) Source Product ion( 1 bs) Exposure NTP Testing Status Other (P r io r i t y )  Pr inc ip les  Rationale/Remarks 

1. 4-Acetyl- CIITa -Not produce -Posi t ive i n  mouse -Extensively No tes t ing  -- -Research chemical g -- arninofluorene i n  the U.S. lymphoma i n  three tested f o r  -Very low production- 
(28322-02-3) 

2. p-Amino- 
benzoic ac id  
(150-13-0) 

independent studies; 
another study i n  
progress 

-Negative f o r  chromo- 
somal aberrations and 
pos i t i ve  f o r  s i s t e r  
chromatid exchanges i n  
Chinese hamster ovary 
c e l l s  I n  v i t r o  

genotoxici t y  
i n  i n  v ivo 
an K -vTfo 
assays as 
part- o f  
In ternat iona l  
Program f o r  
the Evaluation 
o f  Short-Term 
Tests f o r  
Carcinogenicity 

NIEHS 1.2x10~-1.2x10~ 4,44ad -Negat ive in  -- No tes t ing  
(1977 )C Salmonella 

FDA -No d e f i n i t i v e  -- -- 
product i on  
data c,e 

-Carcinogenicity 
(Moderate-High 

would need custom 
synthesis to  provide 
su f f i c i en t  chemical 
f o r  NTP tes t ing  
-Low potent ia l  for  
human exposure 

-Testing o f  4-AAF not 
expected to  provide 
s ign i f i cant  data t o  
val idate short-term 
i n  v ivo assays -- 

-- -Signi f icant  decrease 
i n  use and potent ia l  
f o r  exposure 

-NTP i s  tes t ing  
s t ruc tura l  l y - re la ted 
compounds, p-ni t ro -  
benzoic acid and 
p-ni t rot01 uene 

2 -Potential as t rea t -  
ment fo r  i n te r -  
s t i t i a l  c y s t i t i s  

LFDA has granted 
n chemical *orphan 

drug status* 
-Lack o f  carcino- 

gen ic i ty  data 



Chemical 
Evaluation NTP 

Estimated C m f  t t e e  Chemical 
Chemical Nomination Domestic Worker Reconmendations Select ion 
(CAS Number) Source Production(1bs) Exposure NTP Test ing Status Other ( P r i o r i t y )  Principles Rationale/Remarks 

4. Ethanol NIEHS 8.3~106- 
(64-17-5) 2.7~109 

(1977 )C 
5.74~108 
( 1988 )e 

5. Monochloro- NCI 
acetone 
(78-95-5) 

6. Propylene NCI 
g lyco l  
methyl e t h e r  
(107-98-2) 

987.7776 -Continuous breeding 
study: no s ign i f i can t  
e f f e c t  on mating or 
f e r t i l i t y ;  s i g n i f i -  
cant reduct ion i n  
l i t t e r  s i ze  

- Inha la t ion  tera- 
tology; no terato- 
genic e f f e c t  observed 

IARC con- No tes t i ng  
c l  uded tha t  
there  i s  
s u f f i c i e n t  
evidence f o r  
carclnogenic i  t y  
of a1 coho1 i c  
beverages i n  
humans 

4,3544 -- -- NO tes t i ng  

1 .0x106- 91,396~ -No e f fec t  observed -- 
1.0~108 i n  continuous 

(1977)C breeding study 

-Carcinogenicity 
(Moderate-High 1 

- E p l d ~ i o l o g i c a l  
studies i nd i ca te  
association between 
consumption o f  
ethanol-containing 
beverages and 
var ie ty  o f  human 
cancers 

-Toxlci t y  o f  ethanol 
studied extensively 

-Chemical manufactured 
and used i n  closed 
systems 

-L ini ted occupational 
exposure 

-Lack of evidence for  
consumer exposure 
-If exposure can be 

substantiated, CEC 
w i l l  re-eval uate 
chemical 

-Increasing use as 
solvent (rep1 ace- 
ment fo r  other 
g lycol  ethers shown 
t o  have tox i c  e f fec ts  

-Potent ia l  f o r  exposure 
?Lack o f  carcino- 
, genic!ty drta 

a) Chemical I ndus t r y  I n s t i t u t e  o f  Toxicology 
b )  Hazardous Substances Data Bank. On-line pr intout .  National L ib ra ry  o f  Medicine, Nat ional  I n s t i t u t e s  o f  Health. 
c U.S. Environmental Protect ion Agency. Non-conf i den t i a l  por t ion  o f  I n i t i a l  TSCA Chemical Substances Inventory. 
d )  Natfonal Occupational Exposure Survey conducted by NIOSH between 1981 and 1983. 
e)  U.S. I n te rna t i ona l  Trade Connrission. Synthetic Organic Chemicals. U.S. Production and Sales. 



NTP CHEMICAL SELECTION PRINCIPLES 

The NTP Executive Committee operates under the principle that 
industry will test chemicals for health and environmental effects as 
intended and mandated by the Congress under legislative authorities. 
Therefore, the NTP, acting under its chemical selection principles, 
will test: 

Chemicals found in the environment that are not closely 
associated with commercial activities; 

Desirable substitutes for existing chemicals, particularly 
therapeutic agents, that might not be developed or tested 
without Federal involvement; 

Chemicals that should be tested to improve scientific 
understanding of structure-activity relationships and thereby 
assist in defining groups of commercial chemicals that should 
be tested by industry; 

Certain chemicals tested by industry, or by others, the 
addtional testing of which by the Federal government is 
justified to verify the results; 

Previously tested chemicals for which other testing is 
desirable to cross-compare testing methods; 

"Old chemicals" with the potential for significant human 
exposure which are of social importance but which generate 
too little revenue to support an adequate testing program 
(some of these may be "grandfathered" under FDA laws); 

W o  or more chemicals together, when combined human exposure 
occurs (such testing probably cannot be required of industry 
if the products of different companies are involved); and 

In special situations, as determined by the Executive 
Committee, marketed chemicals which have potential for 
large-scale and/or intense human exposure, even if it may be 
possible to require industry to perform the testing. 

The selection of a chemical by the Executive Committee does not 
automatically commit the NTP to testing the chemical. The NTP is 
committed to ascertain the specific toxicologic and regulatory 
concerns; evaluate the adequacy of existing data or current efforts in 
government, academic, or private laboratories; and then propose and 
conduct specific tests that are needed. Occasionally new information 
is obtained that answers the questions posed in the nomination and 
selection process. Sometimes testing is not done because chemicals 
are withdrawn by the nominator, because others are or will be testing 
the chemical, or because the chemical is not available, or no longer 
produced. 





Chemical 
(CAS Number) 

Testing Recommendations for Chemicals Reviewed by Board of Scientific Counselors 
on November 30, 1989 

Nomination Testing Recommendations 
Source (Priority) 

1. 4-Acetylaminofluorene Chemical -No testing 
(28322-02-3) Industry 

Institute 
of Toxicology 

2. p-Aminobenzoic acid MEHS -Defer 
(150-13-0) 

3. Elmiron 
(37319-17-8) 

4. Ethanol 
(64-17-5) 

5. Honochloroacetone 
(78-95-5) 

6. Propylene glycol 
methyl ether 
(107-98-2) 

NCI 

NCI 

-No testing 

-No testing 

-Carcinogenicity 
(Moderate to high) 

-Research chemical 
-Limited use 
-Low potential for human exposure 

-Obtain additional information 
on amount of use and level of 
human exposure 

-Obtain more information on 
efficacy and use of drug, 
type of people using it, results 
of animal studies, and clinical 
trials. 

-Animal studies indicate co- 
carcinogenic effects 
-Epidemiological studies identify 
association between consumption of 
ethanol-containing beverages and 
variety of human cancers 

-Limited production 
-Low potential for human exposure 

-Replacement as solvent for D 
other glycol ethers shown to -I --I 
have toxic effects R 
-Use as solvent is increasing I zz 
-Potential for exposure rn 

Z 

-Lack of carcinogenicity data -I 
Cn 




