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National Toxicology Program 
Board of Scient i f ic  Counselors' Meeting 

September 23 and 24, 1982 

Summary Mi nu tes 

The National Toxic01 ogy Program (NTP) Board of Scient i f ic  Counselors met 
on September 23 and 24, 1982, in the Auditorium, Building 101, South 
Campus, National Ins t i tu te  of Environmental Heal t h  Sciences, Research 
Triangle Park, North Carol i na (Attachment 1: Federal Register Meeting 
Announcement; Attachment 2: Agenda and Roster of Board Members). 

The minutes of the March 10, 11 and 1 2 ,  1982, Board of Scient i f ic  Counselors' 
meeting were approved. Dr. N .  Nelson, Board Chairman, said a number of 
issues were raised by the Technical Reports Review Subcommittee and Panel 
of Experts a t  the peer review meeting of the previous day, September 22 ,  
which were recurring problems in some of the bioassays and which could be 
addressed as an agenda item by the Board. Included were the issues of 
maximum tolerated dose, dose selection fo r  chronic studies,  and the appro- 
priateness of corn o i l  gavage. Dr. Nelson suggested that  the Subcommittee 
and Panel s e t  aside time a t  the i r  next meeting to  examine these and related 
issues and report to the Board with conclusions, recommendations, e tc .  He 
said the Subcommittee would need to  have background material t o  consider 
prior to  the meeting. 

Action Item: NTP should schedule time a t  the next bioassay reports peer 
review meeting for  a discussion of problems with some bioassays, e .g . ,  dose 
selection. The peer review members should receive background material on 
issues to be discussed prior to  the meeting. 

I .  Overview of the National Toxicology Program: (Attachment 3) Dr. J .  A. 
Moore, NTP Deputy Director, descri bed the hi story and organizational 
structure of the NTP, and commented on the transfer of the NCI Carcino- 
genesis Bioassay Program t o  the NIEHS component of the NTP in FY 1981. 
He pointed out the proportions of NTP resources obligated to  chemical 
testing, methods development, and validation fo r  the four major program 
areas: carcinogenesis, toxicologic characterization, mutagenesis, and 
f e r t i l i t y  and reproduction, and said NTP's aim was to  gradually increase 
the proportion allocated to methods development and validation. A " f a i r "  
balance exis ts  between testing and methods development and val idat i  on 
in the f e r t i l i t y  and reproduction area. He noted the large methods 
development e f for t  in ce l lu la r  and genetic toxicology. 

Dr. Moore discussed the three major types of studies which form the basis 
for  set t ing p r io r i t i e s  and establishing the experimental design for  the 
two-year study: baseline toxicological characterization, a genetic 
toxic01 ogy battery which includes four major categories of t e s t s ,  and 
basic chemical disposition. 

He discussed the 45 chronic bioassays in i t ia ted  in FY 1982 and said the 
experimental designs for  many of these new s t a r t s  demonstrated how NTP 



now tailored the design t o  the chemical (Attachment 4 ) .  Twenty s ix of 
the s t a r t s  included some type of interim sacr i f ice ,  while 18 included one 
or three-dose designs contrasted with the standard two-dose design. 
Dr. Whittemore asked whether an unbalanced design was used as proposed by 
Drs. Hoe1 and Portier,  NIEHS, a t  the Board meeting on March 10, 1982. 
Dr. Moore said not specif ical ly ,  b u t  the doses used would f a l l  within 
the dose range chosen fo r  that  design. 

Discussion of Exocrine Pancreas Lesions in Male Fischer Rats: (Attachment 
5: Investigation of Exocrine Pancreas Lesions) In view of the possible 
association between corn o i l  gavage and prol i ferat ive lesions of the 
exocrine pancreas in male F344 r a t s ,  NTP has been reevaluating s l ides  of 
the pancreas from several recent studies and has refined diagnostic c r i -  
t e r i a  for  prol i ferat ive lesions of the exocrine pancreas. Dr. Maronpot, 
NIEHS, said th i s  was in i t ia ted  because of inconsistent or missed diagnoses 
of pancreatic acinar-cell hyperplasias and adenomas in certain recent 
studies. Corn oi 1 (vehicle) controls were compared with untreated con- 
t ro l s  where available. He said there appeared to  be no correlation 
between the volume or brand of corn o i l  administered and the development 
of 1 esions. Dr. Maronpot presented tentat ive conclusions (Attachment 5 
updates these earl i e r  incomplete observations) . He said a causal re la-  
tionship between corn o i l  administration and proliferative lesions of 
the exocrine pancreas had not been demonstrated. Among future plans 
were in-house experiments using the Longenecker short-term pancreas 
tumor model (with azaserine) to  help c la r i fy  a possible role of corn o i l  
in development of prol i ferat ive lesions of the exocrine pancreas. 

Dr. Diamond asked whether NTP was examining s l ides  from treated r a t s  in 
the reevaluation studies. Dr. Moore said i f  the pancreas had been identi-  
f ied as a target  organ the treated animals would be looked a t  a lso,  e.g. ,  
the benzyl acetate study. There were several questions concerning analy- 
s i s  of the corn o i l  used. The NTP routinely analyzes for  peroxides. 
Dr. Swenberg questioned whether there had been enough experience with the 
diagnostic c r i t e r i a  to  be able to  say whether there was progression from 
adenomas to  carcinomas. Dr. McConnell, NIEHS, said the work statement 
indicates where a sample should be taken from the pancreas, and th i s  along 
with the c r i t e r i a  would be amplified fur ther  and discussed in a f a l l  meet- 
ing of NTP pathologists with contractor pathologists. Dr. Moore said tha t  
NCTR and the NTP have been examining microencapsulation as a means t o  
administer vola t i le  or unstable chemicals, as a possible al ternat ive to  
gavage. 

111. Status Report on Proposed Modifications of Pathology Requirements for  Chronic 
Bioassays: (Attachment 6 )  Dr. McConnell said that  in response to  sugges- 
t ions by the Board and consultants a t  the March meeting, NTP deleted qall  
bladder- from the proposed base1 i ne 1 i s  t of 1 2  organs or t issues and added 
the fol lowing: heart, stomach, ovaryluterus, testeslepididymi s ,  prostatel  
seminal vesicles, and submandi bular lymph nodes. Subsequent to  appearance 
in the NTP Technical Bulletin, there had been considerable response from 
government agencies, academia and industry. He said the International 
Life Sciences Ins t i tu te ,  which includes several of the industrial respon- 
dents, was presenting the protocol to  the Pharmaceutical Manufacturers 
Association for their  consideration. The responses were mostly positive; 



however, several contained crit icisms which Dr. McConnell addressed 
(Attachment 6, page 3 ) .  In particular were suggestions for  additional 
t issues which should be included in  the baseline l i s t  and tissues 
which should be deleted (Attachment 6, page 4 ) .  

Discussion - Dr. Whittemore asked how the interim ki l l  would be affected 
i f  the maximum tolerated dose were exceeded. Dr. McConnell replied that  
the experiment would be compromised only i f  there was high early mortality 
in the low-dose animals also. Dr. J .  M. Holland, Oak Ridge National 
Laboratory, opined there was too much emphasis on detecting tumor 1 esions 
and not enough on detecting toxic lesions; Dr. McConnell replied that  the 
likelihood of detecting toxic lesions was greater with addition of the 
15-month sacr if ice ,  and fur ther ,  any animals dying prior to  21 months 
would receive a complete histopathologic examination. He then presented 
three alternatives to  the protocol and discussed why they were less  
desirable than the NTP proposal chosen (Attachment 6,  page 5 ) .  Dr. Moore 
emphasized that  the rationale for  the modified protocol derived from 
indepth analysis of more than 200 carcinogenesis bioassays done by the 
NCI and NTP. Dr. M. Wind, Consumer Product Safety Commission (CPSC), 
said her agency was concerned i n i t i a l l y  tha t  the new protocol might miss 
a positive response b u t  a f t e r  discussions with Dr. McConnell they were 
supportive. Dr. C .  S. Lin, Food and Drug Administration (FDA), said his 
agency's concerns were (1) too narrow a data base was used and ( 2 )  the 
Environmental Protection Agency ( E P A )  , FDA and OECD (Organization for  
Economic Cooperation and Development) gui del ines on required pathology 
were in agreement and would be different  than the NTP proposal. Dr. Moore 
said the NTP guide1 ines would be different  since they were based on d i f fe r -  
ent data se ts .  

Specific Comments and Recommendations by Peer Reviewers : 

Dr. Swenberg - CUT uses a much larger pathology protocol b u t  was considering 
adopting the modified NTP protocol. Using three doses would be especially 
beneficial i f  the high-dose exceeded the MTD and would provide an extra data 
point for  hazard assessment. 

Dr. Nelson - This approach would probably not miss anything b u t  stressed 
that  more interaction sould be sought with international agencies, such as 
OECD. Further, he said tha t  NTP needed to  better brief the 'bench' scien- 
t i s t s  in the regulatory agencies. Dr. Moore said th i s  would be done. 
Dr. McConnell said the proposed protocols would be submitted for  publication 
in a peer reviewed journal a f t e r  the agency briefing. There ensued consider- 
able discussion among the Board and NTP s t a f f  about the need to  have further 
communication by NTP with the regulatory agencies to  inform and discuss 
agency concerns about the protocol. Dr. Nelson concluded the discussion by 
saying there was a consensus among the Board members that  such a meeting was 
necessary. 

Action Item: NTP should schedule a meeting in the near future with appro- 
pr iate  sc ien t i s t s  a t  the regulatory agencies to  describe and discuss the 
NTP proposed modified path01 ogy protocol . 



I V .  H i s t o r i c a l  Contro l  Tumor Data Base: (Attachment 7 )  D r .  J .  Haseman, 
NIEHS, presented a b r i e f  background d e s c r i p t i o n  o f  how d e t a i l e d  tumor 
and non-tumor pathology da ta  have been generated f rom the  NCI/NTP 
bioassays and entered i n t o  t h e  computerized Carcinogenesis Bioassay 
Data System (CBDS). He s a i d  a l a r g e  a r r a y  o f  h i s t o r i c a l  c o n t r o l  da ta  
has been accumulated and i s  being used i n  a l i m i t e d  way by NTP t o  make 
comparisons w i t h  c u r r e n t  bioassays. NTP i s  now t r y i n g  t o  determine how 
t h i s  da ta  base can be u t i l i z e d  more e f f e c t i v e l y .  He s t ressed t h a t  
concurrent  o r  matched c o n t r o l s  w i l l  always be the  pr imary c o n t r o l  
group f o r  eva lua t i ng  e f f e c t s  o f  chemicals.  D r .  Haseman discussed t h e  
problems encountered when a t tempt ing  t o  u ti 1 i ze an NCI /NTP h i s  t o r i  c a l  
c o n t r o l  da ta  base (Attachment 7, page 1 )  and gave examples o f  how t h e  
NCI and t h e  NTP had used these da ta  (Attachment 7, pages 2 t o  5 ) .  He 
showed how NTP d i s p l a y s  h i s t o r i c a l  c o n t r o l  da ta  i n  t he  techn i ca l  
r e p o r t s  (Attachment 7, page 6)  and po in ted  o u t  p o t e n t i a l  sources o f  
v a r i a b i l i t y  i n  c o n t r o l  tumor inc idence r a t e s  (Attachment 7, page 7 ) .  
He a l s o  presented an example i l l u s t r a t i n g  v a r i a b i l i t y  between s tud ies  
conducted a t  t h e  same labo ra to ry  (Attachment 7, page 8 ) .  

Dr.  Haseman discussed c e r t a i n  problems t o  be reso lved be fore  an NCI/ 
NTP data  base can be used o p t i m a l l y .  F i r s t ,  pathology nomenclature 
d i f f e rences  must be resolved, i .e., t he re  should be a un i fo rm termino-  
l ogy  t o  i d e n t i f y  a p a r t i c u l a r  l es ion .  Second, i s  t he  issue o f  d e f i n i n g  
the  h i s t o r i c a l  c o n t r o l  tumor data base. He s a i d  NTP has reso lved t h i s  
p a r t i c u l a r  problem and w i l l  r e s t r i c t  t h e  data base t o  more recen t  
s tudies,  s p e c i f i . c a l l y  those whose d r a f t  t echn i ca l  r e p o r t s  were peer 
reviewed f rom February 1980 (Technical  Report  #193) t o  t he  present .  
CBDS has been enhanced t o  extend t h e  usefu lness o f  t h e  h i s t o r i c a l  
c o n t r o l  data. Thi rd,  once t h e  da ta  base has been def ined,  major sources 
o f  v a r i a b i l i t y  can be i d e n t i f i e d .  P re l im ina ry  r e s u l t s  f rom a study 
i n v e s t i g a t i n g  t h i s  i ssue  i n d i c a t e  t h a t  t he  l a b o r a t o r y  appears t o  be t h e  
most impor tan t  source o f  v a r i a t i o n  w i t h  p a t h o l o g i s t s  w i t h i n  l a b o r a t o r i e s  
a l e s s e r  source; animal s u p p l i e r  seems t h e  l e a s t  impor tant .  D r .  Haseman 
gave i 1 l u s t r a t i o n s  o f  t h e  v a r i a b i l  i ty w i t h i n  and between l a b o r a t o r i e s  
(Attachment 7, pages 10 and l l ) ,  and s t a t e d  t h a t  i n  t he  f u t u r e  h i s t o r i c a l  
c o n t r o l  da ta  f o r  comparisons w i t h  concur ren t  c o n t r o l s  w i l l  most l i k e l y  
be r e s t r i c t e d  t o  t h e  l a b o r a t o r y  which c a r r i e d  o u t  t h e  bioassay. Cross- 
l a b o r a t o r y  da ta  would be used p r i m a r i l y  i n  eva lua t i ng  r a r e  tumors. The 
f o u r t h  problem was t h a t  o f  developing app rop r i a te  s t a t i s t i c a l  methods f o r  
use w i t h  t h e  h i s t o r i c a l  da ta  base. D r .  Haseman s a i d  t h a t  the  Biometry 
and R isk  Assessment Program, NIEHS, i s  comparing severa l  procedures t h a t  
have r e c e n t l y  been proposed t o  u t i l i z e  h i s t o r i c a l  c o n t r o l  da ta  i n  a formal 
t e s t i n g  framework and recommendations w i l l  be made soon as t o  which i s  
best.  

Discussion: D r .  Harper asked whether comparisons would be r e s t r i c t e d  
t o  da ta  from animals r e c e i v i n g  the  same veh i c le ,  e.g., corn o i l .  
D r .  Haseman s a i d  i t  would. D r .  Whittemore asked whether analyses 
which a d j u s t  f o r  s u r v i v a l ,  e.g., l i f e  t a b l e  ana l ys i s ,  cou ld  be used 
w i t h  h i s t o r i c a l  c o n t r o l  data. D r .  Haseman s a i d  t h a t  none o f  t he  proce- 
dures c u r r e n t l y  being evaluated t h a t  i nco rpo ra te  h i s t o r i c a l  c o n t r o l  



data  a d j u s t  f o r  i n t e r c u r r e n t  m o r t a l i t y  and f u r t h e r  research i s  needed 
i n  t h i s  area. D r .  Whittemore stated,  and D r .  Haseman agreed, t h a t  
we must develop s t a t i s t i c a l  methodology t h a t  takes s u r v i v a l  d i f f e r e n c e s  
as w e l l  as ext rabinomial  v a r i a b i l i t y  among h i s t o r i c a l  c o n t r o l  groups 
i n t o  account i f  we are  t o  use h i s t o r i c a l  c o n t r o l  da ta  op t ima l l y .  

V .  Proposal For Combining Organ S i t e  Tumors f o r  I n t e r p r e t a t i o n  o f  Pathology 
Resul t s  : (Attachment 8: Guide1 i nes f o r  Combining Benign and Ma1 ignan t  
Neoplasms as An A i d  i n  Determining Evidence of Carc i  nogeni c i  t y )  
D r .  McConnell s a i d  t h e  issue o f  the  appropriateness o f  combining o r  n o t  
combining tumors had s t imu la ted  d iscuss ion  a t  every bioassay peer rev iew 
meeting. The working paper (Attachment 8) sent  t o  the  Board was an 
at tempt t o  reso lve  the  issue. Three impor tan t  quest ions reappear rou-  
t i n e l y  concerning i n t e r p r e t a t i o n  o f  tumor da ta  (Attachment 8, page 1)  . 
Cer ta in  f a c t o r s  need t o  be considered i n  determin ing the appropr ia te -  
ness o f  combining tumors, and he gave reasons f o r  combining some benign 
and ma1 ignant  tumors (Attachment 8, pages 2 t o  4) and f o r  why c e r t a i n  
benign and mal ignant  tumors should be c l e a r l y  d i f f e r e n t i a t e d  (Attachment 
8, pages 4 t o  5 ) .  Dr. McConnell emphasized he was present ing  guide1 ines .  
Each s i t u a t i o n  should be examined separate ly .  He then discussed guide- 
1 ines  fo r  s p e c i f i c  tumor types i n  d i f f e r e n t  organs and t i ssues  o f  F344 
r a t s  and B6C3F mice (Attachment 8, pages 7 t o  11) .  I f  tumors were com- 
bined, these always would be d isp layed separa te ly  as we l l  i n  the techn i -  
c a l  repo r t .  D r .  Nelson s t a t e d  t h a t  t e rm ino log i c  issues o r  disagreements 
should be separated from the  b i o l o g i c  bases i n  consider ing the v a l i d i t y  
o f  combining tumors. D r .  McConnell s a i d  these gu ide l ines  w i l l  be most 
use fu l  when the  evidence f o r  i n t e r p r e t a t i o n  o f  ca rc inogen ic i t y  i s  n o t  
c l  earcut .  

He presented some gu ide l i nes  f o r  eva lua t i ng  the  degree o f  evidence 
o f  ca rc inogen ic i t y  (Attachment 8, pages 12 and 13) .  He gave i l l u s t r a -  
t i o n s  us ing  hypothet ica l  b i o l o g i c a l  examples o f  how combining o r  n o t  
combining can a f f e c t  t he  i n t e r p r e t a t i o n .  I n  response t o  a quest ion by 
D r .  Whittemore, Dr. McConnell s a i d  t h a t  w i t h  these gu ide l ines  NTP was 
n o t  t r y i n g  t o  assess o r  rank degrees o f  s t reng th  o f  evidence f o r  carc ino-  - 
g e n i c i  t y  . Dr. Swenberg s a i d  t h a t  where evidence i s  s p e c i f i c  t o  one t ype  
o f  tumor and combining does n o t  add t o  the  s i g n i f i c a n c e  o f  the f i n d i n g  
the re  was l i t t l e  value i n  d i s p l a y i n g  combined data i n  the repo r t .  Fur ther ,  
where a s i g n i f i c a n t  e f f e c t  can be obta ined on ly  by combining benign and 
mal ignant  tumors, one needs t o  l ook  even harder  a t  the b i o l o g i c a l  basis .  
Dr. McConnell concluded by emphasizi ng again t h a t  tumor types would 
always be d isp layed separa te ly  and combined, where appropr i  a te,  i n  the  
techn ica l  repo r t ,  and the  gu ide l i nes  were j u s t  gu ide l ines ,  so t h a t  each 
s i t u a t i o n  would be assessed separate ly  as t o  whether i t  was appropr ia te  
t o  combine tumors. 

V I .  Concept Reviews: Dr. Moore r e i t e r a t e d  the NIH p o l i c y  t h a t  requ i res  
where work under c o n t r a c t  i s  proposed, the proposed work has t o  be 
reviewed fo r  concept. D r .  Nelson s a i d  the  Board needs t o  evaluate 
whether the  idea i s  good and the  general approach adequate; another 
group o f  exper t  reviewers assesses the  techn ica l  m e r i t s  o f  the proposal.  
S p e c i f i c  Board members a re  assigned i n  advance by the  Chairman as a 
p r i n c i p a l  rev iewer f o r  each concept. 



One reproduc t ive  and developmental t o x i  c o l  ogy proposal was reviewed 
f o r  concept by t h e  Board: 

1 )  Val i d a t i o n  o f  Two I n  V i  t r o  Teratogenesis Prescreening Systems : 
(Attachment 9 )  Standard -- i n  v i v o  t e r a t o l o g y  assays are  expen- 
s i v e  and t ime consuming such t h a t  a l i m i t e d  number o f  chemicals 
can be assessed y e a r l y .  An -- i n  v i  t r o  prescreening system w i l l  
improve the  c r i t e r i a  f o r  s e l e c t i n g  chemicals t o  be tes ted  i n  
v ivo ,  decrease t h e  need f o r  such t e s t i n g ,  and prov ide  somete ra -  
togenesis i n f o r m a t i o n  on a l a r g e r  number o f  chemicals. The pro-  
posal, presented by D r .  J. Lamb, NIEHS, i s  t o  v a l i d a t e  two r e c e n t l y  
developed -- i n  v i  t r o  systems. The f i r s t  system evaluates the  a b i l i t y  
o f  chemicals t o  i n h i b i t  a s c i t e s  mouse ova r i an  tumor c e l l  a t t ach -  
ment t o  concanaval i n  A-coated d i s k s  (Braun, A.G., e t  a1 ., Proc. 
N a t l  . Acad. Sci  . USA, 79: 2056-2060, 1982) . The second system ---- - 
uses human embryonic p a l a t a l  mesenchyme ( f i b r o b l a s t i c )  c e l l s  ( P r a t t ,  
R.M., e t  a l . ,    era tog en. Carcinogen. Mutagen., 1982, i n  p ress) .  
The systems comolement each o the r  and about 50 chemicals w i l l  
be se lec ted  f o r '  simul taneous v a l  i d a t i o n  a t  two l a b o r a t o r i e s .  As 
p r i n c i p a l  rev iewer,  D r .  Hook s a i d  t h e  concept f i t s  w e l l  i n t o .  the  
NTP program methods development. D r .  R .  P r a t t ,  NIEHS, s a i d  h i s  
system was good a t  d i s t i n g u i s h i n g  f a l s e  negat ives, and f u r t h e r  
cou ld  c l e a r l y  d i f f e r e n t i  a t e  t e ra togen i  c e f f e c t s  from general 
c y t o t o x i c  e f f e c t s .  D r .  Hook moved t h a t  t he  proposal be approved 
f o r  concept, and t h e  mot ion was approved unanimously by the  Board. 

Seven c e l l u l a r  and gene t i c  t ox i co logy  proposals  were reviewed f o r  concept. 
Two o f  t he  proposals a re  ongoing c o n t r a c t  e f f o r t s  which a re  due t o  be 
recompeted and awarded a t  t he  end o f  FY 1983. The concept proposals are: 

1 )  I n  V i t r o  Cytogenet ics Tes t ing :  (Attachment 10A) Th i s  p r o j e c t  
was i n i t i a t e d  under two con t rac t s  i n  September 1979, w i t h  a 
t h i r d  c o n t r a c t  added two years l a t e r  t o  s tandard ize  a t e s t i n g  
p ro toco l  and t o  t e s t  chemicals f o r  t h e i r  a b i l i t y  t o  induce 
chromosome abe r ra t i ons  (CAs) and s i s t e r  chromat id  exchanges (SCEs) 
i n  c u l t u r e d  Chinese hamster ovary (CHO) c e l l s .  By the t ime the  
con t rac t s  w i l l  be completed i n  September 1983, about 190 chemical 
samples w i l l  have been tes ted .  The proposal ,  presented by 
Dr. E. Zeiger,  NIEHS, i s  t o  award c o m p e t i t i v e l y  two con t rac t s  
f o r  t h e  t e s t i n g  o f  400 chemicals i n  CHO c e l l s .  These would be 
four-year  con t rac t s  begi nn i  ng i n October 1983. The i n fo rma t i on  
w i l l  enhance the  da ta  base and a i d  i n  making dec is ions  f o r  carc ino-  
g e n i c i  t y  and o t h e r  types of t e s t i n g .  As p r i n c i p a l  rev iewer,  
Dr. Horning s a i d  t he re  was a need t o  enhance t h e  responsiveness o f  
t h e  system f o r  p i c k i n g  up weak responders. She s a i d  the system 
needed t o  be tes ted  w i t h  more chemicals t o  e s t a b l i s h  i t s  opt imal  
usefulness. D r .  Horning moved f o r  approval o f  the  concept p ro-  
posal,  and t h e  motion was approved unanimously by the  Board. 

2)  Drosophi la  Mutagenesis Tes t ing :  (Attachment 10B) Th is  p r o j e c t  
was i n i t i a t e d  under t h ree  con t rac t s  i n  September 1979 t o  t e s t  
chemicals f o r  mutagen ic i ty  i n  Drosophi l a  melanogaster. Chemicals 
a re  t es ted  f o r  sex- l inked recess ive  l e t h a l  e f fects ,  and chemicals 



p o s i t i v e  i n  t h i s  t e s t  a re  then tes ted  f o r  t h e i r  a b i l i t y  t o  
induce a h e r i t a b l e  e f f e c t ,  rec ip roca l  t r a n s l o c a t i  ons . The 
proposal, presented by D r .  E. Zeiger,  i s  t o  award two cont rac ts  
f o r  the  t e s t i n g  o f  up t o  140 chemicals. These would be four-year  
cont rac ts  beginning i n  October 1983. Cont inuat ion w i l l  enable 
NTP t o  broaden the  range o f  chemical c lasses tes ted  and enhance 
t h e  data base f o r  attempted c o r r e l a t i o n  w i t h  ca rc inogen ic i t y  
f i nd ings .  As p r i n c i p a l  reviewer, Dr. Horning s a i d  the  t e s t  
system gives a d d i t i o n a l  i n fo rma t ion  on genet ic  e f f e c t s  n o t  
obta ined w i t h  o the r  systems. She moved f o r  approval o f  t he  
concept proposal, and t h e  motion was approved unanimously by 
the  Board. 

The Genotox i c Eva1 u a t i o n  o f  Po ten t i  a1 l y  Hazardous Chemicals i n  
t he  I n  Vivo - I n  V i t r o  UDS Rat Hepatocyte Assay: (Attachment 10C) 
This proposal recommends a study t o  develop f u r t h e r  the  i n  v i v o  - 
i n  v i  t r o  unscheduled DNA synthesis  (UDS) r a t  hepatocyte s y s t e m  -- 
as an assay t o  i d e n t i f y  hepatocarcinogeni c and hepatotox i  c chemical 
agents as p a r t  o f  NTP's shor t - te rm t e s t i n g  c a p a b i l i t i e s .  The 
proposal, presented by D r .  J. Spalding, NIEHS, s t ressed t h a t  t h i s  
assay has the  advantage o f  combining the  elements o f  metabol ic  
c a p a b i l i t y  and chemical d i s p o s i t i o n  i n  the  i n t a c t  animal w i t h  the 
s e n s i t i v i t y  o f  t he  DNA r e p a i r  endpoint  detected i n  c u l t u r e d  r a t  
hepatocytes. The o b j e c t i v e  i s  t o  t e s t  about 40 chemicals pe r  
year  f o r  th ree  years. As p r i n c i p a l  reviewer. Dr. H i  tchcock 's  
p r i n c i p a l  concern was w i t h  whether t h e  p r o j e c t  was a v a l i d a t i o n  
exerc ise  which she thought  i t  should be o r  ac tua l  t e s t i n g .  D r .  R. 
Tennant, NIEHS, s a i d  i t  was p r i m a r i  l y  a development-val i d a t i o n  
p r o j e c t .  U l t ima te  use o f  the  assay would be t o  d e t e c t  genet ic  
t o x i c i t y  w i t h  chemicals negat ive i n  o the r  systems. Also,  the  
system would complement the  i n  v i v o  r a t  1 i v e r  model system being 
evaluated by NTP. D r .  ~ i t c h c o c k v e d  f o r  approval o f  t he  concept 
proposal,  and t h e  mot ion was approved unanimously by the  Board. 

4)  Eva lua t ion  o f  I n  Vivo DNA B ind ing  as an Approach t o  Gain 
Understanding o f  Mechanism(s) o f  Carcinogenesis and as an 
Adjunct  t o  Genetic Toxi c i  t y  Assays f o r  Carci  nogens : (Attachment 
10D) The purpose o f  t h i s  proposal i s  t o  award a c o n t r a c t  o r  
in teragency agreement t o  i n v e s t i g a t e  the  u t i l i t y  o f  i n  v i v o  DNA- 
b ind ing  f o r  ga in ing  i n s i g h t  i n t o  the b i o l o g i c a l  mechanismsof 
c a r c i  nogenesis o f  se lec ted  NTP chemicals and f o r  determin ing the  
usefulness o f  DNA-binding as an ad junc t  t o  the  c u r r e n t  shor t - te rm 
t e s t  b a t t e r y  used i n  the  NTP. D r .  R. Langenbach, NIEHS, presented 
background and r a t i o n a l e  fo r  the  proposal and a b r i e f  d e s c r i p t i o n  
o f  methodology. Drs. Harper and Hook questioned the  sensi ti v i  t y  
o f  the  assay, especi a1 l y  fo r  ex t rahepat i  c organs. As p r i n c i p a l  
reviewer. D r .  Swenberg s a i d  the  work scope was too  l a r g e  and as a 
screening p r o j e c t  i n  a con t rac t  l abo ra to ry  i t  was u n l i k e l y  t o  be 
-successful .  He a l s o  agreed t h a t  s e n s i t i v i t y  f o r  de tec t i on  o f  
adducts would be poor. To ge t  adequate s e n s i t i v i t y  , chemicals 
would have t o  be custom synthesized w i t h  very h igh  s p e c i f i c  
a c t i v i t y  o f  rad io labe ls ,  and c o s t  would be h igh.  D r .  Tennant 
s a i d  NTP would t a b l e  the  proposal u n t i l  enough support ing data 
cou ld  be developed which might  s a t i s f y  t he  Board's concerns. 



5) Increased Tumor Incidence i n the  Of fspr ing  of Mutagen- Treated 
Mice: (Attachment 10E) The pr imary purpose of the  proposed 
p r o j e c t  i s  t o  improve t h e  a b i l i t y  t o  p r e d i c t  t h e  impact of 
induced germ c e l l  mutat ions on human h e a l t h  by i n v e s t i g a t i n g  a 
mouse system i n  which cancer inc idence i s  observed i n  the  f i r s t  
generat ion fo l l ow ing  mutagen exposure. Dr. M. Shelby, NIEHS, 
presented the  proposal and discussed the  background and approaches 
t o  be used. He s a i d  a second major o b j e c t i v e  i s  t o  ga in  a b e t t e r  
unders tandi  ng of  t he  genet i  cs o f  cancer suscept i  b i  1 i ty , both 
spontaneous and induced. As p r i n c i p a l  reviewer, Dr. Swenberg 
s a i d  the  concept f o r  1 ooking a t  germ c e l l  damage was good b u t  
t oo  focused on cancer, and endpoints f o r  o the r  g e n e t i c a l l y  
t ransmi t ted  diseases needed t o  be considered. He quest ioned the  
use o f  the  B6C3Fl mouse. He s a i d  the  expectat ions f o r  the  
p r o j e c t ' s  ou tpu t  such as p r e d i c t i o n  o f  e f f e c t s  on human hea l th  
and ga in ing  a b e t t e r  understanding o f  t h e  genet ics o f  cancer 
suscept i  b i  1 i ty were unreal  i s  t i c .  Dr. Swenberg moved f o r  
approval of t h e  concept proposal,  and the  motion was approved 
unanimously by t h e  Board. 

6) Assay o f  Chemical ly-Induced Gene Transpos i t ion  i n  Drosophi l a :  
(Attachment 10F) Dr. Tennant presented the background, 
ob jec t i ves ,  andapproaches f o r  t h i s  p r o j e c t .   hea aim was t o  
develop an assay system t o  measure chemi ca l  ly- induced gene 
m o b i l i t y  which would i n v o l v e  development o f  s p e c i f i c  molecular 
probes f o r  transposable elements. He s a i d  i t  i s  poss ib le  t h a t  
some chemical mutagens may a c t  e x c l u s i v e l y  by product ion  o f  
t ranspos i t i ons  and therefore would n o t  be i d e n t i f i e d  under 
e x i s t i n g  assays. A s i n g l e  in teragency agreement o r  con t rac t  
would be awarded f o r  development o f  methodology t o  de tec t  
chemical 1y-induced t ranspos i t i ons  i n  Drosophi la us ing  s p e c i f i c  
marker l o c i .  As p r i n c i p a l  rev iewer,  Dr. Diamond asked whether 
the  p r e l  i m i  nary work o f '  Rasmuson e t - a 1  . (Mutat. Res., 54: 33-38, - -  
1978), r e p o r t i n g  t h a t  chemical mutagens increased frequencv o f  
t ranspos i t ion ,  had been repeated. Dr. B.  Judd, NIEHS; s a i d  i t  
had not. He s a i d  the  poss ib le  r o l e  o f  t r a n s p o s i t i o n  i n  induc ing  
mutat ions i s  very new y e t  ma te r i a l s  a re  a v a i l a b l e  f o r  development 
o f  the  probes. D r .  Diamond moved f o r  approval o f  t he  concept 
proposal,  and the  motion was approved unanimously by the Board. 

7) Development o f  an Assay System t o  Determine i f  Mammalian 
Transposable Gene El  ements a r e  Targets f o r  Toxic  Environmental 
Agents: (Attachment 10G) D r .  Tennant presented the background 
and s c i e n t i f i c  basis  f o r  t h i s  proposed p r o j e c t .  A h i g h l y  sens i -  
t i v e  molecular d e t e c t i o n  method must be used i n  combination w i t h  
h i g h l y  s p e c i f i c  molecular probes. The aim o f  the  p r o j e c t  would 
be t o  develop such probes t o  determine whether chemical ly- induced 
t r a n s p o s i t i o n  i s  a " r e a l "  b i o l o g i c a l  phenomenon i n  mammalian c e l l s .  

-As p r i n c i p a l  reviewer, D r .  Diamond s a i d  t h i s  was an e legant  s tudy 
which should be done. D r .  Hook quest ioned why i t  would n o t  be 
more appropr ia te  f o r  a research qrant .  Dr. R a i l  s a i d  i t  was 



V I I .  Peer Review and P r i o r i t y  Ranking of Chemicals Nominated For NTP , 
Test ing: There were 31 chemical nominations t o  be considered by 
the Board. F i f t e e n  had been reviewed p rev ious l v  bv the  NTP 
Chemical Eval ua t i on  Committee on ~ecember 9, 1981," and the  o t h e r  
16 on March 3, 1982. Comments r e c e n t l y  received on f o u r  o f  t h e  
chemicals i n  response t o  Federal Reg is te r  announcements were 
g iven t o  the  p r i n c i p a l  reviewers fo r  those chemicals . (Comments 
received e a r l  i e r  were i ncorporated i n t o  the  d r a f t  Execut ive 
Summaries.) D r .  D. Canter, NIEHS, described the  c u r r e n t  NTP 
chemical nominat ion and s e l e c t i o n  process f o r  t he  b e n e f i t  o f  t h e  
new Board members. She repor ted  t h a t  e ighteen o f  t h e  chemical 
nominations were se lec ted  by t h e  NCI Chemical Se lec t i on  Working 
Group as p a r t  o f  a chemical c l ass  s tudy  on b i o l o g i c a l  in te rmed ia tes  
and endogenous compounds. 

Dr .  Horning, Chairperson o f  t he  Board Subcommittee on Chemical 
Nomination and Select ion,  cha i red  t h e  review. The Chairperson 
o f  the  NTP Chemical Eval u a t i o n  Committee (CEC) , D r .  L . F i  shbei n, 
NCTR, one member, D r .  Canter, and the  Execut ive Secretary, 
M r .  Schad, were present  t o  a s s i s t  the  Board. Each Board member 
had been asked t o  rev iew two ( f o r  new members) o r  f i v e  ( f o r  o l d  
members) chemicals p r i o r  t o  t h e  meeting. Fo l lowing o r a l  presenta- 
t i o n  o f  t h e  rev iew and o f  t h e  CEC t e s t i n g  recommendations f o r  each 
chemical and discussion, a mot ion was made and voted on by the  
Board members. The approved recommendations , p r i o r i  ty f o r  t e s t i n g  , 
and a d d i t i o n a l  remarks and/or caveats are  summari zed (Attachment 
11: Test ing  Recommendations f o r  Chemicals Reviewed by the  NTP 
Board o f  S c i e n t i f i c  Counselors on September 24, 1982). 

Dr. Horni ng made several  comments on the  d r a f t  Execut ive Summaries. 
She said:  (1 )  t he re  were some e r r o r s  i n  chemical formulas, 
(2 )  references were missing, ( 3 )  a  more un i fo rm format  would be 
des i rab le ,  and (4)  a b e t t e r  eva lua t i on  o f  the  qua1 i t y  and complete- 
ness o f  prev ious t o x i c o l o g i c  s tud ies  was needed i n  the summaries. 
Dr. Nelson s a i d  NTP m igh t  supply t o  t h e  Board o r  use as a model 
the NCI C l  e a r i  nghouse summaries which were o rde r l y ,  adequately 
d e t a i l e d  and more cons i s ten t  o r  uniform. He a l s o  requested r e p r i n t s  
o f  a few key references be sent  t o  p r i n c i p a l  rev iewers.  Dr. R a i l  
s a i d  t h a t  as a minimum we might  t r y  t o  have some o f  these references 
a v a i l a b l e  f o r  the  Board a t  the  beginning o f  the meeting. 

Ac t i on  Item: NTP should (1 )  make a v a i l a b l e  t o  the  Board se lec ted  
copies o f  summaries on chemicals used by t h e  NCI Clearinghouse on 
Environmental Carcinogens , and ( 2 )  make a v a i l a b l e  copies o f  key 
references on nomi nated chemi ca l  s  t o  p r i n c i p a l  rev iewers p r i o r  t o  
the  nex t  meeting. 

V I I I .  Other Business: D r .  Moore gave the  Board a b r i e f  update o f  the  
progress and s ta tus  of t he  NTP benzid ine conaener i n i t i a t i v e .  The . - 
major a c t i v i t i e s  were i n  chemical d i s p o s i t i o n  and genet ic  t ox i co logy .  
Q u a n t i t a t i v e  pharmacokinetic s tud ies  a re  being done w i t h  benzid ine 
and the d imethyl  and dimethoxy congeners, w h i l e  more cursory s tud ies  
are being performed w i t h  some of the d e r i v a t i v e  dyes t o  con f i rm  
metabolism t o  the  parent  compound. A major focus i n  genet ic  t o x i -  
cology i s  development o f  methodology t o  incorpora te  reduc t i ve  meta- 
bo l i sm i n t o  t h e  Ames t e s t .  A d d i t i o n a l l y ,  t h e  dimethyl and dimethoxy 



congeners and a d e r i v a t i v e  of  each w i l l  be examined -- i n  v ivo 
i n  two-year s t u d i e s ,  as  may be Blue 218, a copper c h e l a t e .  
NTP p a t h o l o g i s t s  a r e  reexamining s l i d e s  of  l i v e r  from the 
90-day s t u d i e s  wi th  Blue 6 ,  Black 38, and Brown 95. 

Dr. Nelson proposed t h a t  NTP s t a f f  and two members o f  t h e  Board, 
Drs. Swenberg and Diamond, convene a h a l f  day meeting t o  a s s e s s  
t h e  scope of what i s  a v a i l a b l e  i n  tes t  systems f o r  cocarc inogenes is  
and provide NTP with some guidance i n  this  a r e a .  

The meeting was adjourned.  



ATTACHMENT 11 

TABLE 34 

TESTING RECOMMENDATIONS FOR CHEMICALS REVIEWED BY 
THE NTP BOARD OF SCIENTIFIC COUNSELORS ON SEPTEMBER 24, 1982 

CHEMICAL CASE No. 

1) 2-Amino-6-nitro- 682-57-0 
benzoth i  azole 

2 )  Benzoni tri l e  100-47-0 

3 )  Benzo(f ) qu ino l  i n e  85-02-9 

4)  Carminic ac id*  

5) Choles tero l  

6) Choles tero l  56, 
6 5-epoxi de 

7)  Co lch ic ine  

8 )  L-Cysteine 

RECOMMENDATION 
( P r i o r i t y )  REMARKS 

Salmonel 1  a  assay Concur w i t h  CEC 
Mouse lymphoma recommendation 

Skin p a i n t i n g  Obtain a d d i t i o n a l  
tumor promotion i n fo rma t i on  regard-,  
assay i n g  produc t ion  and 

90-Day subchronic exposure 
t e s t  ( i n h a l a t i o n )  

(L )  

General t o x i c o l o g y  - A i r  p o l l u t a n t  
Ca rc inogen ic i t y  -Mutagenic i n  

( i n h a l a t i o n ) -  salmonel 1  a  
Metabolism -S t ruc tu re  a c t i v i t y  

cons idera t ions  
-Low produc t ion  

B a t t e r y  o f  shor t -  S i g n i f i c a n t  t o x i -  
term mutagen ic i ty  co logy t e s t i n g  
t e s t s  ( M I  a1 ready performed 

No t e s t i n g  Concur w i t h  CEC 
recommendation f o r  
poss ib le  s tudy 
through research 
g ran ts  mechanism 

No t e s t i n g  Concur w i t h  CEC 
recommendation f o r  
poss ib le  s tudy 
through research 
g ran ts  mechanism 

No a d d i t i o n a l  Refer  t o  N C I  f o r  
t e s t i n g  cons idera t ion  o f  

epidemi 01 ogy study 

No t e s t i n g  Concur w i t h  CEC 
recommendation f o r  
poss ib le  s tudy 
through research 
gran ts  mechanism 



TABLE 34 (Continued) 

CHEMICAL 

9) Cytidine 

RECOMMENDATION 
CASE No. - (Priority) REMARKS 

65-46-3 No testing Concur with CEC 
recommendation for 
possible study 
through research 
grants mechanism 

10) 2-â‚¬th hexanol* 104-76-7 Carcinogenicity -Important commerci a1 
(HI chemical 

-Metabolite of hepa- 
tocarcinogens di(2- 
ethyl hexyl ) phthal ate 
and di (2-ethyl hexyl ) 
adipate 
- C U T  will test in 
hepatocyte initiation 
-promotion assays 

11) Ferrous sulfate 7720-78-7 No testing 

12) Folic acid 59-30-3 No testing 

13) Fumaric acid* 110-17-8 Salmonel 1 a 
as s ay 

14) Guanine 73-40-5 No testing 

Concur with CEC 
recommendation for 
possible study 
through research 
grants mechanism 

Concur with CEC 
recommendation for 
possible study 
through research 
research grants 
mechani sm 

Concur with CEC 
recommendation 

Concur with CEC 
recommendation for 
possible study 
through research 
grants mechanism 

15) L-Isoleucine 73-32-5 No testing 



TABLE 34 (Continued) 

CHEMICAL 

16) Linoleic acid* 

17) Linolenic acid* 

18) L-Lysine 

19) Methylene bis 
(0-chloroaniline 

RECOMMENDATION 
CASE No. (Priority) REMARKS 

60-33-3 No testing 

463-40-1 No testing 

56-87-1 No testing 

101-14-4 Teratogenicity -Known animal 
and reproductive carcinogen 
effects -Contamination inci- 

( M I  dent in Michigan 

20) Mono(2-ethyl hexyl ) 4376-20-9 No add i ti onal 
P hthal ate testing 

21) m-Nitrobenzoyl 
chloride 

22) p-Nitrobenzoyl 122-04-3 
chloride 

23) Phenamiphos 2:2224-92-6 

24) Potassium iodide* 7681-11-0 

Battery of short- 
term mutagenicity 
tests 
Metabolism 
General toxicology 
and subchronic 
testing 

(L 

Battery of short- 
term mutagenicity 
tests 
Metabolism 
General toxicology 
and subchronic 
testing 

(MI 

Defer 

No testing 

-CUT will test in a 
hepatocyte initia- 
tion-promotion 
assays 
-Not produced 
commerci a1 ly 

-Present in dump 
sites 

-Present in dump 
sites 

Consult with EPA 
concerning toxicology 
data submitted for 
pesticide registra- 
tion 

Concer with CEC 
recommendation for 
possible study 
through research 
grants mechanism 



TABLE 34 (Continued) 

RECOMMENDATION 
CHEMICAL - CASE No. ( P r i o r i t y )  REMARKS 

25) l -Ch l  oro-2- 127-00-4 Ba t te ry  o f  shor t -  - Important commercial 
propanol mutagen ic i ty  t e s t s  chemical 

(H) -Potent ia l  f o r  wide- 
Carc inogen ic i t y  spread exposure 

( M I  

26) 2-Chl o r o - l -  78-89-7 B a t t e r y  of shor t -  - Important commerci a1 
propanol mutagen ic i ty  t e s t s  chemical 

(H) -Po ten t i a l  f o r  wide- 
Carc inogen ic i t y  spread exposure 

(MI 

27) Pyruv ic  ac id  127-17-3 No t e s t i n g  

28) R i b o f l a v i n  83-88-5 No t e s t i n g  

29) Thiamin hydro- 
c h l o r i d e  

57-03-8 No t e s t i n g  

Concur w i t h  CEC 
recommendation f o r  
poss ib le  s tudy 
through research 
grants  mechanism 

Concur w i t h  CEC 
recommendation f o r  
poss ib le  s tudy 
through research 
grants  mechanism 

30) L-Tyrosine 60-18-4 No t e s t i n g  Concur w i t h  CEC 
f o r  poss ib le  study 
through research 
grants  mechanism 

31) Vitamin E* 59-02-9 No f u r t h e r  t e s t i n g  Board t o  review 
(6-tocopherol ) beyond selected pro toco l  s  developed 

t o x i c o l o g i c a l  end- by NTP and FDA 
p o i n t s  

* In format ion  submitted t o  the  NTP i n  response t o  the  n o t i c e  publ ished i n  the 
Federal Reg is te r  request ing  p u b l i c  comment on the  nominated chemicals. 




