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SUMMARY MINUTES 
NATIONAL TOXICOLOGY PROGRAM 

BOARD OF SCIENTIFIC COUNSELORS' MEETING 
October 15 and 16, 1990 

The Na t i ona l  Tox i co l ogy  Program (NTP) Board o f  S c i e n t i f i c  Counselors met on 
October 15 and 16, 1990, a t  t h e  Na t i ona l  I n s t i t u t e  o f  Environmental  Hea l t h  
Sciences (NIEHS), Research T r i a n g l e  Park, No r t h  Caro l ina .  (Attachment 1: 
Federal  R e g i s t e r  Meet ing Announcement; At tachment 2: Agenda and Ros te r  o f  
Members.) Members o f  t h e  Board a r e  Drs. A r t h u r  Upton (Chairman),  Paul B a i l e y ,  
Jay Goodman, John L i t t l e ,  Lawrence Loeb, Danie l  Longnecker, R ichard  M i l l e r ,  and 
E l l e n  S i l b e r g e l d .  A l l  were p resen t  on October 15. I n  D r .  Up ton ' s  absence, Dr. 
Longnecker c h a i r e d  t h e  meet ing on October 16. 

Committee and Meet ing Reports 

I. Technica l  Reports Review Subcommittee: Dr. R ichard  I r w i n ,  NIEHS, gave 
t h e  Board a  p rogress  r e p o r t  on r ecen t  and upcoming a c t i v i t i e s  o f  t h e  Technica l  
Reports Review Subcommittee and assoc ia ted  ad hoc Panel o f  Exper ts  (Peer Review 
Panel ) .  Dr. I r w i n  summarized t h e  f i n d i n g s  f o r  t o x i c i t y  and c a r c i n o g e n i c i t y  f rom 
t h e  Pane l ' s  meet ing on A p r i l  25-26, 1990, a t  which t h e r e  were s i x  two yea r  s tudy 
r e p o r t s  reviewed. O f  t h e  s i x  s t ud ies ,  t h e  Panel concurred w i t h  s t a f f  
recommendations f o r  l e v e l s  o f  evidence o f  ca r c i nogen i c  a c t i v i t y  on f i v e ,  and 
recommended a  change i n  t he  l e v e l  o f  evidence f o r  one o f  f o u r  exper iments  i n  t he  
s i x t h  study. Dr. I r w i n  gave a  b r i e f  r e p o r t  on t h e  seven two-year s tudy  and f o u r  
sho r t - t e rm  t o x i c i t y  s tudy r e p o r t s  t o  be reviewed by t h e  Panel on November 
19-20,1990. 

11. Reproduct ive and Developmental Tox ico logy  Program Review Subcommittee: 
Dr. J e r r o l d  He inde l ,  NIEHS, s a i d  t h e  Chairman o f  t h e  Subcommittee ( c u r r e n t l y  Dr. 
M i l l e r )  u s u a l l y  r e p o r t s  t o  t h e  Board on t h e  l a s t  meet ing b u t  i n  t h i s  i ns tance  
t h e r e  had n o t  been a  Subcommittee meet ing s i nce  t h e  l a s t  Board meet ing.  The 
nex t  meet ing  was scheduled f o r  November 8 t o  9  i n  C i n c i n n a t i  w i t h  NIOSH as the  
host .  He commented on t h e  c l ose  c o l l a b o r a t i o n  and i n t e r a c t i o n  among t h e  t h r e e  
p a r t i c i p a t i n g  agencies (NIEHS, NIOSH and NCTR) i n  t h e  a rea  o f  r e p r o d u c t i v e  and 
developmental  t ox i co l ogy .  D r .  He indel  desc r ibed  t h e  agenda f o r  t h e  November 
meet ing.  The f i r s t  day was t o  be devoted t o  e v a l u a t i o n  o f  NTP e f f o r t s  i n  
developmental  t o x i c o l o g y  and t h e  second day would be focused on rep roduc t i ve  
t o x i c o l o g y .  

111. Conference on Mouse Lung Tumors: Dr. Dar lene Dixon, NIEHS, r epo r t ed  
on the  background and substance o f  t h e  Symposium on Mouse Pulmonary 
Carc inogenes is  h e l d  a t  t h e  NIEHS on March 27 and 28, 1990, i n  honor o f  t h e  
memory o f  Dr. Michael  B. Shimkin. The symposium was cosponsored by t h e  NIEHS and 
t h e  Medica l  Co l l ege  o f  Ohio w i t h  t h e  o b j e c t i v e  be ing  t o  summarize research 
p rogress  made d u r i n g  t h e  l a s t  two decades i n  mouse l ung  tumor igenes is .  Areas 
emphasized i n c l u d e d  i n v e s t i g a t i o n s  o f  t h e  morpho log ica l  development o f  l ung  
tumors, g e n e t i c s  o f  l ung  tumor development i n  d i f f e r e n t  s t r a i n s  o f  mice, 
a p p l i c a t i o n  o f  mouse l ung  tumor b ioassays for d e t e c t i o n  o f  env i ronmenta l  
carc inogens,  and s t u d i e s  o f  agents t h a t  e i t h e r  promote o r  i n h i b i t  development o f  



chem ica l l y  induced l ung  tumors. D r .  D ixon s a i d  t h e  proceedings o f  t h e  symposium 
would be pub l i shed  i n  Exper imenta l  Lung Research, Vol. 17, No.2, March 1991, 
w h i l e  a  summary would be i nc l uded  i n  a  f u t u r e  i s sue  o f  Cancer Research. 

Review o f  Chemicals Nominated f o r  NTP S tud ies  

Nominat ions o f  f i v e  chemicals were cons idered by  t h e  Board. A l l  had been 
reviewed p r e v i o u s l y  by  t h e  NTP Chemical Eva lua t i on  Committee (CEC). (Summary 
da ta  on t h e  chemica ls  i n c l u d i n g  CEC recommendations a r e  p rov i ded  i n  Attachment 
3.) Dr. Upton c h a i r e d  t h e  review. Dr. W i l l i a m  Eas t i n ,  NIEHS, D r .  He indel ,  and 
Dr. H.B. Matthews, NIEHS, CEC Members, and D r .  V i c t o r  Fung, NTP Chemical 
S e l e c t i o n  Coord ina to r ,  (by  speaker phone f rom Bethesda, Mary land) ,  served as 
resource persons. Board members served as p r i n c i p a l  rev iewers  f o r  one chemical 
each, and f o l l o w i n g  t h e  p r e s e n t a t i o n  and d i s c u s s i o n  o f  each chemica l ,  mot ions 
were made and vo ted  upon. The Board 's  recommendations f o r  t h e  f i v e  chemicals 
a re  summarized i n  Attachment 4.  

Concept Reviews- DTRT, NIEHS 

I. I n v e s t i g a t i o n  o f  Mo lecu la r  Mechanisms o f  Chemical Carc inogenes is  and 
E v a l u a t i o n  o f  Chemicals i n  Mammalian C e l l  Systems -- (Attachment 5,  pp. 2-3) 
Dr. Judson Spald ing,  Exper imenta l  Carc inogenes is  and Mutagenesis Branch, NIEHS, 
i n t r oduced  t h e  concept,  and Dr. John L i t t l e ,  Board member, served as p r i n c i p a l  
rev iewer .  Dr. Spa ld ing  s a i d  t h a t  mammalian c e l l  t r a n s f o r m a t i o n  systems a r e  
proposed t o  be t h e  -- i n  v i t r o  models t h a t  most c l o s e l y  resemble t h e  m u l t i s t a g e  
process o f  tumor igenes is  -- i n  v ivo .  The o b j e c t i v e s  o f  t h e  concept proposal  were 
(1) t o  u t i l i z e  these models t o  c r e a t e  and c h a r a c t e r i z e  t h e  p r o p e r t i e s  o f  
d i f f e r e n t  phenotypes t h a t  represen t  d i s c r e t e  stages i n  t h e  process o f  
mal ignancy,  ( 2 )  t o  use these phenotypes as t a r g e t s  t o  eva lua te  t h e  e f f e c t s  o f  
se l ec ted  geno tox ic  and nongenotoxic carc inogens,  and (3)  t o  f u r t h e r  develop the  
mammalian c e l l  model t o  c h a r a c t e r i z e  b i o l o g i c a l  p r o p e r t i e s  o f  chemicals w i t h  
emphasis on d i s c r i m i n a t i n g  between nongenotoxic carc inogens and noncarcinogens. 
The model systems t o  be used a r e  t h e  B a l b l c  3T3 mouse f i b r o b l a s t  t r a n s f o r m a t i o n  
system and human f i b r o b l a s t  system. D r .  Spa ld ing  s a i d  t h a t  a l t e r e d  phenotypes 
would be used t o  examine t h e  a b i l i t y  o f  t h e  r e p r e s e n t a t i v e  chemica ls  t o  induce a  
s p e c i f i c  phenotype t o  a c q u i r e  t he  c h a r a c t e r i s t i c s  o f  a  " nex t  s tage"  i n  
p rog ress i on  toward mal ignancy. 

D r .  L i t t l e  though t  t h i s  t o  be an e x c i t i n g  concept i n  t h a t  i t  proposes t o  use t he  
l a r g e  da ta  base w i t h  t h e  B a l b l c  system and t h e  good da ta  base w i t h  human 
f i b r o b l a s t s  t o  develop new i n fo rma t i on  about t h e  ca rc inogenes is  process. Dr. 
Loeb suggested t h a t  o n l y  a  few chemicals be s t u d i e d  b u t  i n  depth t o  l e a r n  more 
about t h e  process. Dr. L i t t l e  moved t h a t  t he  concept be approved. Dr. Loeb 
seconded t h e  mot ion  which was approved unanimously by  t h e  Board. 

11. Immunotox ic i t y  o f  Workplace Xenob io t i c s  i n  Humans -- (Attachment 5, p. 
4 )  Dr. V i r g i n i a  Sanders, Systems T o x i c i t y  Branch, NIEHS, i n t r oduced  t h e  concept 
and D r .  E l l e n  S i l b e r g e l d ,  Board member, served as p r i n c i p a l  rev iewer .  D r .  
Sanders s a i d  t h e  o b j e c t i v e  of t h e  proposal  was t o  e s t a b l i s h  an immunological  
database f o r  humans exposed t o  x e n o b i o t i c s  i n  t h e  workp lace th rough  an 
In te ragency  Agreement ( IAA)  w i t h  NIOSH. Goals were: (1) t o  determine i f  a  
c o r r e l a t i o n  e x i s t s  between roden t  and human imrnunotox ic i ty  da ta  so t h a t  roden t  
da ta  can be used for r i s k  assessment; (2) t o  determine i f  s p e c i f i c  immune 



parameters a r e  a l t e r e d  by  x e n o b i o t i c  exposure so t hey  can be u t i l i z e d  as 
b iomarkers ;  and (3 )  t o  determine i f  xenobio t ic -exposed popu la t i ons  w i t h  a l t e r e d  
immune f u n c t i o n  have a  h i g h e r  p r o b a b i l i t y  o f  deve lop ing  s t a t e s  o f  suppressed 
h o s t  r e s i s t a n c e  a n d l o r  c l i n i c a l  disease. The IAA would t ake  advantage o f  
NIOSH's inhouse immunotoxicology e x p e r t i s e  and t h e i r  access t o  exposed groups o f  
workers  i n  t h e  f i e l d .  

Dr. S i l b e r g e l d  commented t h a t  t h i s  was an impo r tan t  a rea  b u t  expressed concern 
t h a t  our  unders tanding o f  a l t e r e d  immunologic f u n c t i o n  i n  humans was n o t  w e l l  
enough developed t o  make t h e  t r a n s f e r  f rom roden t  t o  human s tud ies .  Therefore,  
she s t a t e d  t h a t  t h e  t h i r d  goal  should  be de fe r red .  Dr. B a i l e y  suggested t h a t  i t  
would be p r e f e r a b l e  t o  s tudy  humans r e c e i v i n g  t h e r a p e u t i c  agents  as t h e i r  
exposure cou ld  be b e t t e r  q u a n t i t a t e d  than t h a t  o f  i n d i v i d u a l s  exposed i n  t he  
workplace. D r .  Sanders emphasized t h a t  t h e  t h i r d  goal  was a  long- te rm one. D r .  
S i l b e r g e l d  moved t h a t  t h e  concept be d e f e r r e d  f o r  r e v i s i o n  and f u t u r e  
cons ide ra t i on .  Dr. Loeb seconded t h e  mot ion  which was approved unanimously by 
t he  Board. 

111. S tud ies  o f  Chemical D i s p o s i t i o n  i n  Mammals -- (Attachment 5, p. 5 )  
Dr. Burhan Ghanayem, Exper imenta l  Tox ico logy  Branch, DTRT, NIEHS, i n t r oduced  t he  
concept and Dr. Jay Goodman, Board member, served as p r i n c i p a l  rev iewer .  These 
were ongoing s t u d i e s  where t h e r e  was e s s e n t i a l l y  no change i n  work t o  be 
per formed o r  scope b u t  concept rev iew was r e q u i r e d  p r i o r  t o  recompet ing t he  
c o n t r a c t s  i n  1991. The o b j e c t i v e  i s  t o  p r o v i d e  f o r  s t u d i e s  o f  chemical 
d i s p o s i t i o n  i n  l a b o r a t o r y  an imals ,  p r i m a r i l y  r a t s  and mice. S tud ies  a re  
conducted b o t h  p r o s p e c t i v e l y  t o  p r o v i d e  da ta  t o  suppor t  t h e  des ign  o f  subchronic 
and c h r o n i c  s t u d i e s  and r e t r o s p e c t i v e l y  t o  address ques t ions  r a i s e d  by r e s u l t s  
o f  completed t o x i c o l o g y  s tud ies .  

Dr. Goodman commented t h a t  t h e  da ta  p rov i ded  by these types  o f  s t u d i e s  were 
needed. He asked f o r  one o r  two examples o f  p r o s p e c t i v e  d i s p o s i t i o n  s t u d i e s  
t h a t  he lped i n  b e t t e r  des ign  o f  t h e  subchron ic  o r  c h r o n i c  study. Dr. Ghanayem 
d iscussed d i s p o s i t i o n  s t u d i e s  w i t h  two chemicals which i n d i c a t e d  t h a t  abso rp t i on  
o f  t h e  chemical  by t e s t  an imals  us i ng  t h e  proposed v e h i c l e  and r o u t e  o f  
a d m i n i s t r a t i o n  would have been poor. D r .  Goodman moved t h a t  t h e  concept be . 
approved. D r .  M i l l e r  seconded t h e  mot ion  which was approved unanimously by t he  
Board. 

NTP Qual  i t y  Con t ro l  and Qual i t y  Assurance Programs -- Long ~ e t m  Animal S tud ies  

I. NTP Q u a l i t y  Con t ro l  Program: Dr. Gary Boorman, Chemical Carc inogenes is  
Branch. DTRT. save an overv iew o f  t h e  s teps and procedures used t o  b u i l d  q u a l i t y  
i n t o  1  ong-term-(usual  l y  two-year)  t o x i c i t y  and c a r c i n o g e n i c i t y  s tud ies .  He 
d iscussed why q u a l i t y  i s  impo r tan t  and a l s o  d i f f i c u l t  t o  achieve. He p o i n t e d  
o u t  c o n t r o l s  used t o  ensure q u a l i t y  and ways t o  inc rease  c o s t  e f f e c t i v e n e s s  
w h i l e  m a i n t a i n i n g  q u a l i t y .  Dr. Boorman concluded by d e s c r i b i n g  suppor t  programs 
m a i n l y  i n  animal p r o d u c t i o n  and husbandry, chemis t ry  suppor t  and pa tho logy  
rev iew t h a t  c o n t r i b u t e  t o  maintenance o f  q u a l i t y  i n  t h e  long- te rm s tud ies .  

11. NTP Q u a l i t y  Assurance Program: Dr. Douglas B r i s t o l ,  DTRT, d e f i n e d  
q u a l i t y  assurance (QA) as a  s e r v i c e  f u n c t i o n  e s t a b l i s h e d  t o  pe r f o rm  independent, 
o b j e c t i v e  assessments o f  a c t i v i t i e s  and p r o j e c t s  ( i n t e r n a l  a u d i t s ) ,  n o t i n g  t h a t  
QA has no a u t h o r i t y  o r  r e s p o n s i b l i t y  f o r  t h e w o r k  they  a u d i t .  He s a i d  t h e  



purpose o f  QA was two f o l d ,  t o  a s s i s t  management i n  de te rm in i ng  a l e v e l  o f  
con f idence  , and t o  p r o v i d e  c o n s t r u c t i v e  feedback t o  p r o j e c t  managers. Dr. 
B r i s t o l  l i s t e d  t h e  s tandards f o r  a u d i t i n g ,  d iscussed what i s  i n v o l v e d  i n  QA 
e v a l u a t i o n  o f  r e p o r t s  o f  l ong- te rm s t u d i e s  and e v a l u a t i o n  o f  pa tho logy  
specimens, and desc r i bed  t h e  components o f  a  QA s i t e  v i s i t  t o  a  l abo ra to r y .  

Repor t  o f  t h e  D i r e c t o r ,  NTP 

D r .  Dav id  Hoel ,  A c t i n g  D i r e c t o r ,  i n  h i s  r e p o r t :  (1 )  acknowledged t h e  recen t  
r e t i r e m e n t  o f  D r .  Dav id  R a l l  as NIEHS and NTP D i r e c t o r ,  commented on h i s  
preeminent  c o n t r i b u t i o n s  t o  t h e  b u i l d i n g  o f  t h e  NIEHS and r o l e  i n  t h e  c r e a t i o n  
o f  t h e  NTP, and no ted  h i s  r ecen t  suppor t  i n  b r i n g i n g  t o  bear  newer mo lecu la r  
b i o l o g i c a l  techniques i n  e v a l u a t i o n  o f  chemical  t o x i c i t y ;  (2 )  announced t h a t  a  
search committee had been formed headed by  Dr. P h i l i p  Chen, Assoc ia te  D i r e c t o r  
f o r  I n t r a m u r a l  A f f a i r s ,  NIH, t o  seek and eva lua te  nominat ions f o r  D i r e c t o r ,  
NIEHS, and encouraged Board members t o  h e l p  f i n d  good candidates;  (3)  announced 
f o rma t i on  o f  t h e  Fou r t h  Task Force f o r  Research P lann ing  i n  Environmental  Hea l t h  
Science t o  be cocha i red  by  Dr. Upton and Dr. Morton Lippmann, NYU,; ( 4 )  spoke 
o f  a  s e r i e s  o f  Superfund conferences i n c l u d i n g  "B iodegrada t ion  o f  Hazardous 
WastesH h e l d  a t  Utah S t a t e  U n i v e r s i t y  i n  A p r i l ,  "Assessment o f  Human Exposure t o  
Chemicals f rom Superfund S i t e s n  a t  Mich igan S t a t e  U n i v e r s i t y  i n  June, and 
"Hea l t h  E f f e c t s  o f  Combustion ByproductsH h e l d  a t  NIH i n  October ,  as w e l l  as a  
NIEHS and NIOSH cosponsored conference on " A g r i c u l t u r a l  Chemical U t i l i z a t i o n  and 
Human Hea l t h "  h e l d  i n  J u l y ;  and (5 )  comnented on t h e  p resen t  u n c e r t a i n t y  as t o  
what t h e  NIEHS budget would be, n o t i n g  t h a t  t h e  need f o r  d e f i c i t  r e d u c t i o n  would 
undoubted ly  have an impact on t h e  f i n a l  a l l o c a t i o n s . .  

Program on C e l l  P r o l i f e r a t i o n  i n  L i v e r  and Forestomach Carc inogenes is  

I. I n t r o d u c t i o n :  Dr. Rober t  Maronpot, Exper imenta l  Carc inogenes is  and 
Mutagenesis Branch, s t a t e d  t h a t  s t u d i e s  of c e l l  p r o l i f e r a t i o n  had been conducted 
by v a r i o u s  i n v e s t i g a t o r s  a t  NIEHS d u r i n g  t h e  p a s t  seven years .  He s a i d  t h e  
NIEHS has l ong  been i n t e r e s t e d  i n  us i ng  c e l l  p r o l i f e r a t i o n  as an a i d  i n  
unders tand ing  t h e  carc inogenes is  process,  n o t i n g  t h a t  i t  was one o f  many f a c t o r s  
impac t ing  on t h e  process. Dr. Maronpot i n t r oduced  t h e  techn iques 'used  t o  
measure c e l l  p r o l i f e r a t i o n  i n c l u d i n g  i n c o r p o r a t i o n  o f  t r i t i a t e d  thymid ine  o r  
bromodeoxyur id ine i n t o  DNA a f t e r  p u l s e  dos ing  o r  i n f u s i o n  w i t h  an osmot ic  
minipump f o l l o w e d  by au to rad iography  f o r  t r i t i a t e d  . thymidine o r  
immunohistochemistry f o r  bromodeoxyur id ine. For  measur ing c e l l  p r o l i f e r a t i o n  i n  
t i s s u e s  s t o r e d  i n  t h e  NTP a rch i ves ,  a  techn ique  c a l l e d  P r o l i f e r a t i n g  C e l l  
Nuc lear  An t igen  (PCNA) a l l o w s  l a b e l i n g  a t  d i f f e r e n t  phases o f  t h e  c e l l  c y c l e  and 
can be used w i t h  f o r m a l i n - f i x e d ,  paraf f in-embedded t i s sues .  Another technique 
d iscussed was N u c l e o l a r  Organ iz ing  Regions as w e l l  as newer techniques f o r  image 
a n a l y s i s  which may reduce t h e  ted ium and t ime  requ i red .  D r .  Maronpot concluded 
by d i s c u s s i n g  t h e  need f o r  s e t t i n g  ground r u l e s  i n  advance. 

11. Chemica l ly - Induced C e l l  P r o l i f e r a t i o n  by  Mutagenic Noncarcinogens: Dr. 
Michael  Cunninsham, E x ~ e r i m e n t a l  Tox ico logy  Branch, DTRT, s t a t e d  t h a t  r e s u l t s  o f  
s t u d i e s  i n  h i  s - l abo ra to r y  i n d i c a t e  t h a t  c e i  1  pro1 i f e r a t i o n  may be impo r tan t  i n  
t h e  i n d u c t i o n  o f  hepatocarc inogenes is .  He desc r i bed  s t u d i e s  w i t h  two mutagenic 
noncarc inogen:carc inogen p a i r s  -- 2,6- and 2,4-diaminotoluene, and 1-and 
2 -n i t rop ropane  -- u t i l i z i n g  minipump i n f u s i o n  o f  bromodeoxyur id ine (BrDU) and 
imrnunohistochemistry t o  q u a n t i t a t e  i n c o r p o r a t i o n  o f  B rDU i n t o  h e p a t i c  DNA. They 



concluded t h a t  t h e  i n a b i l i t y  o f  2,6-diaminotoluene t o  induce carc inogenes is  was 
n o t  due t o  low a b s o r p t i o n  o r  b i o a c t i v a t i o n  i n  v i v o ,  and i n d u c t i o n  o f  c e l l  - -- 
p r o l i f e r a t i o n  i n  t h e  l i v e r  c o r r e l a t e d  b e t t e r  w i t h  t h e  ca r c i nogen i c  responses o f  
2,4- and 2,6-d iaminoto luene and 1- and 2 -n i t rop ropane  than  d i d  t h e i r  
m u t a g e n i c i t y  i n  v i t r o .  Dr. Cunningham concluded by d i s c u s s i n g  p o s t u l a t e d  
mechanisms w h e r e b y d u c e d  c e l l  p ro1  i f e r a t i o n  may c o n t r i b u t e  t o  t h e  mu1 t i  s tage 
process o f  ca rc inogenes is .  

111. E t h y l  A c r y l a t e -  and A c r y l i c  Ac id- Induced C e l l  P r o l i f e r a t i o n :  
C o r r e l a t i o n  w i t h  Forestomach Carc inogenes is :  Dr. Burhan Ghanayem, Exper imental  
Tox i co l ogy  Branch, s a i d  t h a t  e t h y l  a c r y l a t e  adm in i s t e red  by  gavage i n  corn o i l  
f o r  two yea rs  caused s i g n i f i c a n t  inc reases  i n  forestomach tumors i n  b o t h  male 
and female r a t s  and mice, w i t h  no n e o p l a s t i c  l e s i o n s  de tec ted  a t  any o t h e r  s i t e .  
He desc r i bed  more recen t  sho r t - t e rm  (13-week) s t u d i e s  i n  male F344 r a t s  
adm in i s t e red  e t h y l  a c r y l a t e  by gavage w i t h  concur ren t  c e l l  p r o l i f e r a t i o n  
measured by  BrDU i n c o r p o r a t i o n .  Resu l t s  i n d i c a t e d  t h a t  e t h y l  a c r y l a t e  caused a  
s i g n i f i c a n t  dose- and t ime-dependent i nc rease  i n  e p i t h e l i a l  c e l l  p r o l i f e r a t i o n  
o f  t h e  forestomach a f t e r  13-weeks b u t  min imal  i nc rease  i n  a  non ta rge t  organ f o r  
neop las ia ,  l i v e r .  I n  an imals  dosed f o r  13 weeks and s a c r i f i c e d  19 months l a t e r ,  
t h e  forestomachs appeared r e l a t i v e l y  normal. Apparen t l y ,  sus ta i ned  forestomach 
c e l l  p r o l i f e r a t i o n  f o r  13 weeks was i n s u f f i c i e n t  t o  r e s u l t  i n  inc reased  
i nc i dence  o f  tumors a f t e r  19 months o f  recovery.  Thus, t h e  r e l a t i o n s h i p  between 
e t h y l  ac r y l a te - i nduced  forestomach l e s i o n s  and c a r c i n o g e n i c i t y  has n o t  y e t  been 
reso lved.  

I V .  Methylene C h l o r i d e  S tud ies :  Dr. Maronpot r epo r t ed  t h a t  methylene 
c h l o r i d e  was a  h i g h  volume i n d u s t r i a l  s o l v e n t  f o r  which NTP two-year i n h a l a t i o n  
s t u d i e s  had been completed severa l  years  ago. For  B6C3F1 mice, t h e r e  was c l e a r  
evidence o f  ca r c i nogen i c  a c t i v i t y  i n  bo th  males and females based on increased 
inc idences  o f  l ung  and l i v e r  tumors. He then  descr ibed  t h e  r e s u l t s  f rom a  new 
2-year s tudy  w i t h  methylene c h l o r i d e  i n  female B6C3F1 mice. T h i s  s tudy was 
p r i m a r i l y  designed t o  o b t a i n  l i v e r  and l ung  tumors f o r  oncogene a n a l y s i s  
a l t hough  o t h e r  impo r tan t  endpo in ts  were added. A l though  t h e r e  was an increased 
i nc i dence  o f  l i v e r  tumors, t h e r e  were no a l t e r a t i o n s  i n  H-ras oncogenes between 
chemica l l y - induced  and spontaneous ( c o n t r o l )  tumors. There was an inc rease  i n  
l i v e r l b o d y  we igh t  r a t i o  due m a i n l y  t o  inc reased  g lycogen d e p o s i t i o n  and s torage 
i n  hepatocytes.  F i n a l l y ,  t h e r e  was an a lmost  two- fo ld  i nc rease  i n  c e l l  
p r o l i f e r a t i o n  a t  52 weeks b u t  n o t  a t  26 o r  78 weeks i n  t r e a t e d  mice compared 
w i t h  c o n t r o l s  as measured by hepatocyte  l a b e l i n g  w i t h  bromodeoxyur id ine. These 
f i n d i n g s  do n o t  r e s o l v e  whether o r  n o t  c e l l  p r o l i f e r a t i o n  cou ld  be a  s i g n i f i c a n t  
f a c t o r  assoc ia ted  w i t h  l i v e r  tumor i n d u c t i o n  by methylene c h l o r i d e .  

V. Overview o f  C e l l  P r o l i f e r a t i o n  i n  L i v e r  Carc inogenes is :  D i v i s i o n  o f  
B iometry  and R isk  Assessment (DBRA) Plans: Dr. Ronald Me ln ick ,  DBRA, r epo r t ed  
t h a t  a  thorough rev iew o f  t h e  l i t e r a t u r e  was under taken t o  assess t h e  
r e l a t i o n s h i p  between c e l l  p r o l i f e r a t i o n  and l i v e r  ca rc inogenes is  i n  rodents.  
Emphasis was g i v e n  t o  e v a l u a t i n g  l i t e r a t u r e  on nongenotox ic  hepatocarcinogens 
s i nce  some au tho rs  had suggested t h a t  neop las i a  induced by  h i g h  doses o f  
nongenotox ic  chemica ls  r e s u l t e d  p redominan t l y  f rom c e l l  p r o l i f e r a t i o n  due t o  
t o x i c i t y  which inc reased  spontaneous somatic muta t ions .  The l i v e r  i s  t h e  most 
common s i t e  o f  chemical ca rc inogenes is  i n  r a t s  and mice. Among t h e  conc lus ions  
t h a t  cou ld  be drawn f rom t h i s  rev iew,  Dr. Me ln ick  s t a t e d  t h a t  q u a n t i t a t i v e  
correspondence between sus ta ined  c e l l  p r o l i f e r a t i v e  responses and carc inogen ic  



responses have n o t  been w e l l  demonstrated. Thus, s u f f i c i e n t  da ta  a r e  n o t  
a v a i l a b l e  t o  suppor t  t h e  hypo thes is  t h a t  chemica l l y - induced  c e l l  p r o l i f e r a t i o n  
i s  t h e  p r ima ry  mechanism by which nongenotox ic  chemicals cause l i v e r  cancer. 
Fu tu re  p l ans  f o r  e x p l o r i n g  t h i s  i s sue  i nc l ude :  (1) e s t a b l i s h i n g  a c o n t r a c t  f o r  
use by a l l  NIEHS d i v i s i o n s  t o  p r o v i d e  a c o n s i s t e n t  and e f f i c i e n t  resource f o r  
assessment o f  c e l l  p r o l i f e r a t i o n ;  (2 )  o b t a i n i n g  dose-response da ta  f o r  
chemica l l y - induced  l i v e r  c e l l  p r o l i f e r a t i o n  over  extended exposure d u r a t i o n s  and 
a t  doses which b racke t  t h e  ca r c i nogen i c  doses o f  t h e  compounds t o  be eva luated;  
( 3 )  de te rm in i ng  t h e  e f f e c t  o f  p r o t o c o l  v a r i a t i o n s  on c e l l  p r o l i f e r a t i o n  and/or  
development o f  p r e n e o p l a s t i c  f o c i ;  ( 4 )  examining t h e  r e l a t i o n s h i p  between 
chemica l l y - induced  c e l l  p r o l i f e r a t i o n  and carc inogenes is  i n  o t h e r  organs, e.g., 
k idney ;  and ( 5 )  o r g a n i z i n g  a conference on t h e  v a l i d i t y  o f  c e l l  p r o l i f e r a t i o n  as 
a  p r e d i c t o r  o f  chemical carc inogenes is .  

Program on T o x i c i t y  and Carc inogenes is  

I. I n t r o d u c t i o n :  Dr. James H u f f ,  DBRA, d iscussed  f i n d i n g s  and conc lus ions  
drawn based on an i ndep th  examinat ion o f  t h e  chemical ca rc inogenes is  database o f  
t h e  NTP aimed a t  e x p l o r i n g  t he  i n t e r - r e l a t i o n s h i p  between t o x i c i t y ,  
g e n o t o x i c i t y ,  and c a r c i n o g e n i c i t y  i n  l a b o r a t o r y  roden ts  and pub l i shed  (Hoel ,  
Haseman, Hogan, H u f f  and McConnell,  The impact o f  t o x i c i t y  on c a r c i n o g e n i c i t y  
s t ud ies :  i m p l i c a t i o n s  f o r  r i s k  assessment. Carc inogenes is  vo1.9, no. 11, 
pp.2045-2052, 1988). D r .  H u f f  s a i d  t h a t  t o  t h e i r  knowledge t h i s  was t h e  f i r s t  
a t tempt  t o  i n t e g r a t e  these f a c t o r s  and eva lua te  t h e i r  i m p l i c a t i o n s  f o r  t h e  
process o f  r i s k  assessment. The e v a l u a t i o n  was based on i n f o r m a t i o n  ob ta ined  
from 2-year s t u d i e s  i n v o l v i n g  99 chemicals o f  which 53 gave a p o s i t i v e  response 
f o r  c a r c i n o g e n i c i t y  i n  a t  l e a s t  one exper imenta l  group. Conc lus ions drawn were 
t h a t :  ( 1 )  o n l y  seven o f  t h e  53 chemicals had t a r g e t  organ t o x i c i t y  a t  a l l  s i t e s  
o f  c a r c i n o g e n i c i t y ;  (2 )  o n l y  t h r e e  chemicals d i s p l a y e d  ca rc i nogen i c  e f f e c t s  a t  
t h e  t o p  exposure w i t h  no suppo r t i ng  evidence o f  tumors a t  l ower  doses; ( 3 )  
m u t a g e n i c i t y  i n  Salmonel la  d i d  n o t  c o r r e l a t e  w i t h  ' h i g h  dose o n l y '  ca rc inogen ic  
e f f e c t s ;  (4 )  t h e  number o f  chemical carc inogens w i t h  some ' i n d i r e c t  ( o r  
secondary) mechanism' ( t o x i c i t y )  i s  sma l l ;  (5 )  h i s t o p a t h o l o g y  diagnoses a r e  
n o t  f u l l y  adequate f o r  j u s t i f y i n g  mechan i s t i c  assumptions; and (6 )  t o  
d i f f e r e n t i a t e  chemica ls  i n t o  ca tego r i es  o f  ca rc inogenes is  (e.g., ' p r i m a r y  and 
secondary ' )  f o r  purposes o f  r i s k  assessment i s  premature. 

11. T o x i c i t y  and C a r c i n o g e n i c i t y  Induced by  Mutagens and Nonmutagens: Dr. 
Raymond Tennant, Exper imenta l  Carc inogenes is  and Mutagenesis Branch, presented 
background on t he  e v o l v i n g  use o f  sho r t - t e rm  g e n e t i c  t o x i c o l o g y  t e s t s ,  most 
n o t a b l y  t h e  Salmonel la  mutagenesis assay, f o r  a t t e m p t i n g  t o  p r e d i c t  
c a r c i n o g e n i c i t y  o f  chemicals.  He desc r i bed  t h e  ex tens i ve  body o f  work emanating 
f rom h i s  l a b o r a t o r y ,  much i n  c o l l a b o r a t i o n  w i t h  D r .  John Ashby ( I m p e r i a l  
Chemical I n d u s t r i e s )  t h a t  had d e f i n e d  t h e  r e l a t i o n s h i p  between chemical  
s t r u c t u r e  ( ' s t r u c t u r a l  a l e r t s ' )  and c a r c i n o g e n i c i t y / m u t a g e n i c i t y  f o r  a  l a r g e  
number o f  chemica ls  i n  t h e  NTP database. T h i s  l e d  t o  t h e  concept t h a t  
knowledge about  chemical  s t r u c t u r e  combined w i t h  l i m i t e d  sho r t - t e rm  g e n o t o x i c i t y  
and t o x i c i t y  t e s t  r e s u l t s  can be used t o  p r e d i c t  p o t e n t i a l  carc inogens and 
noncarcinogens. D r .  Tennant d iscussed a c u r r e n t  paper us i ng  44 chemicals f o r  
which t o x i c o l o g y  and carc inogenes is  s t u d i e s  by t h e  NTP a r e  c u r r e n t l y  i n  process 
t h a t  w i l l  enable  e v a l u a t i o n  o f  t h e  concept. He op ined t h a t  these s t u d i e s  should 
p r o v i d e  a way t o  cha l lenge  t h e  r e l a t i o n s h i p  between c a r c i n o g e n i c i t y  and 
subchron ic  and c h r o n i c  t o x i c i t y .  



Dr. Michael  E l w e l l  , Exper imental  Tox ico logy  Branch, desc r i bed  a  recen t  
s tudy t h a t  eva lua ted  t h e  p o s s i b l e  r e l a t i o n s h i p  between t o x i c i t y  and 
c a r c i n o g e n i c i t y  f o r  a  group o f  31  chemicals t h a t  had been sub jec ted  t o  
subchron ic  and c h r o n i c  exposure exper iments  i n  roden ts  by t h e  NTP and f o r  which 
t h e  r e s u l t s  had been peer  reviewed. O f  t h e  31, 22 were ca r c i nogen i c  and n i ne  
were noncarc inogenic .  He noted t h a t  87% o f  t h e  31  p rech ron i c  s t u d i e s  i n  r a t s  
showed t o x i c i t y  w h i l e  70% o f  27 s t u d i e s  i n  mice had t o x i c i t y ;  approx imate ly  
o n e - t h i r d  o f  t h e  two-year s t u d i e s  were dosed a t  l e v e l s  where t o x i c i t y  was seen 
i n  t h e  p rech ron i c  study. Dr. E l w e l l  focused t h e  r e s t  o f  h i s  p r e s e n t a t i o n  on the  
r a t  s t ud ies ,  r e p o r t i n g  t h a t  80% man i fes ted  c h r o n i c  t o x i c i t y  compared w i t h  55% 
t h a t  had b o t h  c h r o n i c  t o x i c i t y  and c a r c i n o g e n i c i t y .  He rev iewed concordances o r  
l a c k  o f  concordances between t o x i c i t y  (bo th  c h r o n i c  and subchron ic )  and 
c a r c i n o g e n i c i t y  f u r t h e r  broken down by t a r g e t  s i t e s  and m u t a g e n i c i t y  o r  
nonmutagenic i ty .  

D r .  Maronpot then d iscussed t h e  f i n d i n g s  f o r  t h e  27 o f  31  chemicals which 
were s t u d i e d  i n  mice. L i k e  i n  t h e  r a t ,  k idney  and forestomach were common s i t e s  
o f  t o x i c i t y .  Ovary was a  t a r g e t  s i t e  f o r  bo th  t o x i c i t y  and c a r c i n o g e n i c i t y  
unique t o  mice i n  t h i s  study. Dr. Maronpot summarized and drew conc lus ions  f o r  
t h e  3 1  chemical s tudy:  (1 )  t h e r e  was some concordance between s i t e s  o f  
subchron ic  t o x i c i t y  and c a r c i n o g e n i c i t y ;  ( 2 )  however, t h e r e  was more d iscordance 
than concordance o v e r a l l ;  and (3 )  t o x i c  l e s i o n s  were g e n e r a l l y  p r o l i f e r a t i v e  and 
regenera t i ve .  The da ta  presented i n d i c a t e  t h a t  p r o l i f e r a t i v e  responses were no t  
always p r e d i c t i v e  o f  chemical carc inogenes is .  

111. General D iscuss ion :  There was an ex tens i ve  d i s c u s s i o n  among t h e  Board 
members, s t a f f  and o t h e r s  around t h e  i ssues  d iscussed p e r t a i n i n g  t o  
r e l a t i o n s h i p s  between c e l l  pro1 i f e r a t i o n  and carc inogenes i  s, t o x i c i t y  and 
carc inogenes is ,  and c e l l  p r o l i f e r a t i o n  and t o x i c i t y .  Among ques t ions  r a i s e d  
were: does t h e  d e f i n i t i o n  o f  " t o x i c i t y "  imp l y  t h e  ex i s t ence  o f  a  v i s i b l e  l e s i o n ,  
o r  should  t h e r e  be more s u b t l e  endpo in ts?  ; does c e l l  p r o l i f e r a t i o n  always 
equate w i t h  t o x i c i t y ?  ; and a  s p e c i f i c  sugges t ion  was o f f e r e d  t h a t  t h e  NTP 
cons ider  r o u t i n e l y  i n c o r p o r a t i n g  c e l l  p r o l i f e r a t i o n  s t u d i e s  i n t o  t h e  des ign  o f  
90-day s t u d i e s  on chemicals.  
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Meetings t n  the other topics wi!l be 
heid in the neRr htw and wil! also be 
e-.nwnced in *e Fsdrral Register. 

Notice i s  hereby given of the S U i  
Consensus Clevelapment Conference on 
' 'Gi3gnosls and Management af 
.tsymptc~naric Primary 
Hvperparathyroidism" whch will ke 
he:J cn Oc!(~ber 29-31. 1990 in the 
kfasur A u h t ~ r ; u m  of the National 
1nst:tu:es of Health. 9000 Rockviile Pike. 
Bethssda, Maryland a0882 Thir 
c d e r e c c e  ir sponromd by the National 
1sst:tu:e of Diabetes and Digertive and 
Kidney Direares and the NIH Oifice of 
hfedical A p p l i c a t i o ~  Research. 

Hy~erprtrathyroidirm ir i n u e a r m d y  
being recqnized in arymptomatic 
;atienta as  a result of widespread use of 
mdtiphasic scree- testa that lead to 
detection of hypercalcemia. Because the 
di3ease IS now known to be more 
corr,mon *an previously appreciated 
.w~th two new cares occurring per 
rhousand women over 0 y e a n  of age 
per year, primary care phyricianr ar 
~ e i l  as  endocrinologirtr an incrcaringly 
:r;!crreted in the correct dlagnosir and 
pioper management of patients with 
hk?erparathyroidlm. 

Phj  srclanr are ohen uncertain about 
the management of patlentr with rubtlr 
or absent signr end rymptomr and (I 
clear biochemlcal diagnosis of 
~ : ~ ~ e ~ a r a t h ~ r o i d i r m . - b ~ e c i a ~ ~  
difficult an decisionr about mdlu t lonr  
for surgery and how patients rbarrld be 
monltoied to detect silent o m  
dsmage, particularly p m g r e r r l n  boar 
Ian .  Data are now available 
ndtural h r to ry  of asymptomatic - 
hyperparsthymidlrm but controvemy 
exirtr about the lntarpmtatlun of thin 
information m d  Itr implication, for 
pa tlent management 

Thir confenma wlll b r l a  tog.thm 
endocrinologists. rugeonr.  mdiologlstr. 
epidemiologirtr, health urn 
and the public to examha  u r u r r  m k t d  
lo the diagnorir and m m q u m n t  of 
urymptornatic pimuy 
hyper parathyroid^ 

Followng a day and a half of 
presentet~onr by experts and d i m r s i o n  
by the auhence. a Conscnnw Panel *rill 
w q i :  the menbf ic  e n d e n a  and wnte  
a draft statement In response to the 
foilowma querhonr: 
-What is the most accurate. cost- 

ef?ec:~ve method of diagnorlng 
hyperparathymidism? 

-Are there patients with asymptomatic 
hyperparathyroidism who can safely 
be iolluwed? Shouid they be? 

-If not operated on. how should 
asymptomatic patients be m m i t o d  
snd  managed? 

-What sre  the indication8 for surgcry 
in patient8 with arymptomatic 
h yperparathyroidiun? 

-What is the mle of gland loca!ization 
technolagy in management of patientr 
with asymptomatic 
hypevara hyroidism? 

-What rerearch should b doac to 
clanfy issues in dingnosir m d  
management of hyperparathyroidirn? 
On the third day  of the conference. 

followirig deliberation of new findings or 
evidence that might have been 
presented during the meetma. the p d  
will present its final c o ~ ~ u r r u r  
s tatement  

Infomation on the program may k 
obtained from: Judy Corktt. Rorpsct 
Associater. laDT Rockvill. Pika, ruite 
m. R O C ~ W I I ~  ~ ~ r y ~ ~ n d  axsz (m) 
48&e555. 

Update on hct~v~nea d !be Reprobucclv. 
and Develupmcn:rl Tox~mbgJ R.m 
Revrew S:~komm~tlet 

Syrrposium P.eport-hlowe U o n a r y  
C~rc~nogeneais 

2:20 p.m.-3.20 p.m.-Review of 
Chcmtcsh Nominated for KIP S h d i e a  - 
The nommationa of five chemicals wtll 
be reviewed. Thz chemica l  worn 
evaluated by the h i  Chemical 
Evaiaation C o ~ m ~ t t e e  on September 12 
1 m .  and are (with CAS Nos. in 
parentheses): (1) 
Dich!omdiphenylsulfone ((KUn4;; (2) 
Dicyc!open!adiene (7-73-6): (3) 
htethy!ene Blue (B1-m, 7 m f B - 3 j ;  (4 )  
Phosphine (7-1-2); and (5) 
Rcpylene Glycol T-Butyl Ether ( Y O l b  
52-21. 
7.45 p.m+:15 p . m  

Concept Review 
A. Invertigation of !.folccular Mechanumr 

of Chem~csl C a r d n o g e ~ a ~ a  in 
Mammalian CeU Synlemr 

8. lrrmunotoxiaty of Workpiau 
Xmobiotia in Humans: 

C. Studiar of Chunical Msporitioa in 
Mammalr 

4 3 5  p.m.4 p m  
HIT Quality Ccnhol md Quality 

A r r m c e  Rognma-&ng-tenn A n i m l  
Studim 

The meeting on October 16 will ba 
open to the public from 830 a.m. until 
adjounrment. The p ~ l i r m n a r y  r p d a  
t o p i a  with approximate timsr ua a8 
follom: 
830 a.m.4:U a= 

Report of tbe Mmtor. KIP 
a45 a.m.-11:N a.m.: 

Program on C e U  Rollfmdon In Liver and 
F o m r t m c h  Cardnogeneair 

11:30 a.m.-12 Naos 
Rugram an Toxicit). and CareBcpmcrtr 

1 p . m . 4 S  p a :  
P q r u m  oa T o w  and Cudnogm-b 

(cont'd) 
hbhc C o m m e n t b P a r a P l  wan- 

t 0 m r L r e d b h W ~  
timo allowed for public comnwts must 
notify the Executive Secrcrtry by 
telephone or by mail no later tba 
October 10. and provide a topr of 
m y  written ramukr by Oetobe 12 
laeo. Ord prr#nt.tiar 8hOrJd 
rupplamant written r t c t a m m u  rod will 
k mtr ic tbd  10 five minutr  

The &ucuiive &cnry. R. Lury G 
Hut National T- Roq.m. P.O. 
Box 12233. R.rruch Trlartgle P& 
North C u O u M  P70Q td.pbaw ma) 
541-3871, I'm -. d brm 
a v a h b l r  r lam of Boud mambas d 
o t h a p ~ ~ t i o n p r i a t o r b r  
-md.nrmm- 
rubaqwnt to tbr 
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Dated: September 28. 1980 
David P. RAIL M.D., PbD. 
01.-ector. .Vat~onol Tox~colog) Program 
iFR Doc SG23202 Filed 1S1-80. 8:4S am] 
ULLPlQ W 4 1 4 & 0 1 4  

The HHS' National Toxicology 
Program announcer the availability of 
the XIT Technical Report on toxicology 
and carcinogenesir rtudier of 
benzofuran. used ar an intermediate in 
the polymerization of coumarone-indene 
resinr found in vartour corrorion- 
resistant coahngr such ar paint, and 
varnishes. in water-resirtant coatings 
for paper producb and fabrics. and in 
adhesives approved for use in food 
containen. 

Toxicology and caninogenerir rtudier 
were conducted by administering to 
group8 of 50 male rats 0. 30, or 80 m g / 4  
benzofuran in corn oil by gavage, 5 day# 
per week for 103 weekr. Cmupr of 50 
female ratr were administered 0 .0 ,  or 
120 mg/kg on the name schedule. Groups 
of 50 male mice were admin l r t ed  0.60, 
or 120 m g / b  and gruupr of 50 female 
mice were adminiatered 0.120. or 240 
mglkg on the r a m  rchedule. 

Under the conditionn of there 2-year 
gavage rtudier. them was no evidence 
of carcinogenic activity of benzohvan 
for male F34/N ratr receiving dorer of 
30 or 60 q / k g  per day. There war rome 
evidence of carcinogenic activity of 
benzofuran for female W I N  rats, 
bared on increased tncidencer of 
tubular cell adenocaninomar of the 
hdney. There war clear evidence of 
caninogenic activity for male and 
female B8C3P1 mica, bared on inmared  
incidences of neoplarmn of the liver, 
lung and forertomach. 

Exporum to benzofuran i n u e a s d  the 
severity of n e p h p a t h y  in male rat* 
increased the incidences of n e p h p a t h y  
in female rats. and induced 
hepatocellular metaplartr In the 
pancreas in female ratr. Nmmaplaattc 
l e r i o ~  observed in m i a  expod  to 
bentohvan included r e  a l tmt ion 
of the liver, bmnchlolu rpltbdld 
hyperplaria, m d  epithelial h y p r p l u i a  
of the forertomach. 

The rtudy scientist for them studies tr 
Dr. Richad Irwin. Quertionr or 

commentr about thir Technical Report 
should be directed to Dr. Irwin at P.O. 
Box 12233. Rerearch Triangle Park. NC 
2n09 or telephone (619) 541-3340. 

Copier of Toxicology and 
Canfnogenesir Studier of Benzofuan in 
F341/N Ratr and B8C3Fl Mice (Gavagr 
Studier) (TR 370) are available without 
charge from the KIP Public Information 
Office. MD M. P.O. Box 12233, 
Rereanh Triangle Park. NC mOB. 

Dated: September 2h I-. 
Davtd P. R.IL 
Dimtor. 
[FR D o c  Filed ltl-l-eo; sl45 am] 
IW*Q OOOI 4 1 - F I  

DEPARlWENT OF THE INTERIOR 

Notica of AvrllrMllty and Opporhrntty 
for PubUc Hurlng.; K.nur 

A a m  Bureau of Land Management 
Interior. 

Notice. 

unwur: The Bumau of Land 
Management (Blhf), Tulra Mrtrict 
Oklahoma Resource Area. announcer 
the availability of the Draft Kansan 
Rerounr Management PIm/ 
Envtronmental lmprd  Statement 
(RMP/EIS] for public mvlew and 
comment T h i n  document analyzer land 
w e  planning optionr for BLM-mmmgod 
Federal minerah throughout the State of 
Kmsam 
or= Comments on the DraR RMPIEIS 
will be accepted if they us rubmitted or 
portmarked no later than Januay 7, 
1m. - Comment8 a n  be wnt to: 
Paul Tmnar. Area Manqt~r .  ELK 
OUrbomrRnooraArm8,a#,NWPLfth 
S t m t  room b a  Okhhom City, OK 
73l02 or ruhmittad at  o m  of thr h e  
pubUa heu!nga Thr public hearings 
conducted to ncr ive  om! and written 
comment8 on the Drift K.nru RMPIEIS 
will be at  the followhg loutlonr: . 

terUmony at  t h e n  houh#S will 
k limited to 10 minutes par exacutfve 
order. lew, regulation or policy. 

Approximately 598.000 acres w0dd be 
open to learing. Appmximately 101.000 
acres would be cloned to fluid leaning. 
An with all alternatives, person. A copy 
of the Draft RMP/EIS will be rent to all 
individualr. Government agencies, and 
gmuprwho have exprerred interest in 
the Kanrar plannina pmcerr. 
s u n u v u n u r  cwrornrrnou The 
Draft Kanaar RMP/EIS ideptifler and 
analyzer the tuhue optionr; for managing 
the Federal mineral estate situated 
within Kansar administered by the BLM. 
The plannina area for the Kanrar RMP 
include8 all ELM-managed Federal 
mineral ertate within Kanrhr. The 
Federal mineral estate encomparrer 
over 744.000 a u e r  of both split estate 
mineral* (Federal mineral8 under 
private or State rurface) and minerals 
under other Federal surface 
management agencier lands. Not 
included are Federal minerals under the 
U.S. Forest Se~ce -managed  Cimamon 
National Grareland. The irtue 
addnrred by thir RMP/EIS effort is the 
leaning and development of the BLM- 
managed Federal oil and gar mineral 
nrowce. The h a f t  Kansar RMP was 
prepared uring the BLM planning 
regulations irrued under the authority of 
the Federal k n d  Pollcy and 
Management Act of 1676. The Draft 
RMP provider a compnhenrive 
framework for managing and allocating 
Federal minerah within Kansar over the 
next IS20 yean.. 

'Ihree RMP alternatlver have been 
developed to dencrib. the different 
management optiom available to BLM 
for adminirterlng Federal oil and gar in 
Kansas. Each alternative presents a 
different level of oil and gar leaning 
rtipulation application. Together with 
the Continuing Manqement Guidanca 
each of the altenuttves f o m  a 
  pa rats feasible hnd-w p l u ~  

'Ihr thm altarnrtivar developad for 
the RMP am stmunuid below 

Ahnath.. 
The Rsfrrrrd Altmutive. intenrive 

% d 8 ~  Romthm, placer p b q  
rmphasl  on ptot.ctlry important 
mviromencrl vduoa throtlgh the wq of 
additional oil and Bas leasing 



ATTACKYENT 2 

AGENDA 

BOARD OF SCIENTIFIC COUNSELORS 

NATIONAL TOXICOLOGY PROGRAM 

October 15-16, 1990 

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

RESEARCH TRIANGLE PARK, NORTH CAROLINA 

Monday, October 15, 1990 

1:30 p.m. - 1:35 p.m. Welcome, I n t r o d u c t i o n  o f  New Dr. A. Upton, Board 
Board Members and Announcements Dr. L. H a r t ,  NIEHS 

1:35 p.m. - 2:20 p.m. Cornnittee and Other  Repor ts  Drs. J. Goodman, 
( 1 )  Technica l  Reports Review D. Longnecker, and 

Subcomnittee E. S i  1  berge ld ,  Board 
Dr. S. Eus t i s ,  NIEHS 

(2 )  Reproduct ive and Developmental D r .  R. M i l l e r  Board 
Tox ico logy  Program Review Dr. B. Schwetz, NIEHS 
Subcomnittee 

( 3 )  Conference on Mouse Lung Dr. D. Dixon, NIEHS 
Tumors 

2:20 p.m. - 3:20 p.m. Review o f  Chemicals Board 
Nominated f o r  NTP S tud ies  D r .  V. Fung, NIEHS 

3:20 p.m. - 3:45 p.m. Break 

3:45 p.m. - 4:15 p.m. Concept Reviews, D i v i s i o n  o f  Dr. R. Griesemer, 
Tox ico logy ,  Research and T e s t i n g  N I EHS 
(DTRT) M r .  W. Johnston, 
Procedures and P r i n c i p l e s ,  N I EHS 

I. I n v e s t i g a t i o n  o f  Mo lecu la r  Dr. J. Spald ing,  
Mechanisms o f  Chemical N I  EHS 
Carc inogenes is  i n  Mamnalian 
C e l l  Systems 

11. I m n u n o t o x i c i t y  o f  Workplace Dr. V. Sanders, NIEHS 
Xenob io t i cs  i n  Humans 

111. S tud ies  o f  Chemical Dr. B. Ghanayem, 
D i s p o s i t i o n  i n  Mamnals NIEHS 



4:15 p.m. - 4:30 p.m. NTP Q u a l i t y  Con t ro l  Program -- Dr. G. Boorman, 
Long-Term Animal S tud ies  NIEHS 

4:30 p.m. - 5:00 p.m. NTP Q u a l i t y  Assurance Program -- D r .  D. B r i s t o l ,  
Long-Term Animal S tud ies  N  I EHS 

Tuesday, October 16, 1990 

8:30 a.m. - 8:45 a.m. D i r e c t o r ' s  Repor t  Dr. D. Hoel ,  NIEHS 

Program on C e l l  P r o l i f e r a t i o n  i n  L i v e r  and Forestomach 
Ca rc i  noaenesi s  

8:45 a.m. - 9:10 a.m. I n t r o d u c t i o n  Dr. R. Maronpot, 
NIEHS 

9:10 a.m. - 9:30 a.m. Diaminotoluenes, Ni t ropropanes,  Dr. M. Cunningham, 
M i  r e x  NIEHS 

9:30 a.m. - 10:OO a.m. E t h y l  A c r y l a t e ,  A c r y l i c  A c i d  Dr. B. Ghanayem, 
NIEHS 

10:OO a.m. - 10:30 a.m. Break 

10:30 a.m. - 10:50 a.m. Methylene C h l o r i d e  Dr. R. Maronpot, 
NIEHS 

10:50 a.m. - 11:lO a.m. Overview o f  C e l l  P r o l i f e r a t i o n  D r .  R. Me ln ick ,  NIEHS 
i n  L i v e r  Carc inogenes is :  D i v i s i o n  
o f  B iometry  and R i sk  Assessment P lans 

11:lO a.m. - 11:30 a.m. General D iscuss ion  

Program on T o x i c i t y  and Carc inogenes is  

11:30 a.m. - 12:OO Noon I n t r o d u c t i o n  Drs. 3 .  H u f f ,  
R. Tennant, and 
J. Spa ld ing ,  NIEHS 

12:OO Noon - 1:00 p.m. Lunch 

1:00 p.m. - 3:00 p.m. Eva lua t i on  o f  Drs. R. Maronpot, 
Assoc ia t i ons  f o r  31  Substances M. E l w e l l ,  R. Tennant, 

J. Spald ing,  and 
R. Griesemer, NIEHS 

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

3:30 p.m. - 4:30 p.m. General D iscuss ion  

Ad journ  



NATIONAL TOXICOLOGY PROGRAM BOARD OF SCIENTIFIC COUNSELORS 

October 15-16, 1990 

Dr. Paul T. B a i l e y  (3194) 
Mobi 1 O i  1  Co rpo ra t i on  
Tox ico logy  D i v i s i o n  
P. 0. Box 1029 
P r i nce ton ,  New Jersey  08543-1029 

Dr. R ichard  K. M i l l e r  (3192) 
Department o f  O b s t e t r i c s ,  Gynecology 
Box 668 
U n i v e r s i t y  o f  Rochester 
601 Elmwood Avenue 
Rochester,  New York 14642 

(Tox i  c o l  ogy) 
(Reproduct ive & Developmental Tox ico logy)  

Dr. Jay I. Goodman (3192) 
Pro fessor  
Department o f  Pharmaco 

Tox ico logy  
Mich igan S t a t e  Un ive rs  
East Lans ing,  Mich igan 

(Tox i  c o l  ogy) 

l o g y  and 

Dr. John B. L i t t l e  (3191) 
Pro fessor  
Department o f  Cancer B i o l o g y  
Harvard School o f  P u b l i c  Hea l t h  
Boston, Massachusetts 02115 

(Exper imenta l  Carc inogenes is)  

Dr. Lawrence A. Loeb (3194) 
Pro fessor  and D i r e c t o r  
G o t t s t e i n  Memorial Labora to ry  and 

Department o f  Patho logy SM-30 
U n i v e r s i t y  o f  Washington D-525 HSB 
S e a t t l e ,  WA 98195 

(Carc inogenes is )  

D r .  Dan ie l  S. Longnecker (3193) 
Pro fessor  
Department o f  Patho logy 
Dartmouth Medica l  School 
Hanover, New Hampshire 03756 

Dr. E l l e n  K. S i  l b e r g e l d  (3193) 
U n i v e r s i t y  o f  Maryland 

Medical  School 
Howard Hal 1  - 544 
660 West Redwood S t r e e t  
Ba l t imo re ,  Maryland 21201 

(Developmental Neuroscience) 

Dr. A r t h u r  C. Upton, (Chai rperson)  
D i r e c t o r ,  I n s t i t u t e  o f  (3191) 

Environmental  Medic ine 
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 

(Exper imental  Carc inogenes is)  

(Exper imenta l  Patho logy)  



NTP BOARD OF SCIENTIFIC COUNSELORS' MEETING 

Conference Center ,  B u i l d i n g  101, South Campus 
N a t i o n a l  I n s t i t u t e  o f  Env i ronmenta l  H e a l t h  Sciences 

Research T r i a n g l e  Park,  N o r t h  C a r o l i n a  
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H a r t  Hoe1 Upton Griesemer 

M i l l e r  

L i t t l e  

S i  1 b e r g e l d  

Loeb 

Maronpot 

Longnecker 

Goodman 

Ba i 1 ey 



Chemical 
(CAS Number) 

1. p' p-Dichlorodi- 
phenylsul f one 
( 80-07-9) 

2. Dicyclopentadiene 
( 77 -73 -6 )  

SUMMARY DATA ON CHEMICALS FOR W I E W  BY BOARD OF SCIENTIFIC COUNSELORS 
ON OCTOBER 15, 1990 

Nofnina- 
tion 
Source 

NCI 

NCI 

Domestic 
Produc- 
t ion 
4 1 

-No 
produc- 
tion 
volume 
f oundb 

Esti- 
mated 
Worker 
Expo- 
surea 

NTP 
Tea ting 
Status ' 

- - 

-Nega- 
tive 
in 
Salmo- 
RelLa 

Chemical 
EvaluatLon 
Commf ttee 
Rec ommenda - 
tions 
(Priority) 

-Subchronic 
studies 
-Mutageni- 
city 
(High 1 

-Carcino- 
genicity 
-Repro- 
duct ive 
and 
teratogen- 
icity 
studies 
(Moderate) 

NTP 
Chemical 
Selec - 
tion 
Princi- 
ples 

-High production 
-Potential for increased use 
-Lack of toxicological data 
-Lack of information on residues (if any) 
of the chemical in polymeric products and 
whether t h e  monomer ia released from t h e  
polymers at high temperatures 
-ITC will recommend chemical to EPA for 
physical/chemica~ testing by industry 

-High and increasing production and use 
-Found in ground water and surface water 
-Potential for exposure 
-Lack of toxicological data 







SUMMARY DATA TABLE (CONT'D) 

Chemi ca 1 
(CAS Number) 

Nomina- Domestic I t i o n  I 8 p r ~ d u c -  

5. P ropy lene  glycol CPSC N o  
t-butyl ether produc- 
(57010-52-7) t ion 

da t a  
found 

E s t i -  
m a t e d  
Worker 
Expo- 
sureB 

NTP 
Testing 
S t a t u s  

C h e m i c a l  
Evaluatf  on 
Coxunittee 
Recomenda- 
t i o n s  
( P r i o r i t y )  

NTP 
Chemical 
Se 1 ec- 
t i on  
P r inc i -  
ples 

-Widely used so lven t  
-Replacement f o r  ethylene glycol 
monoalkyl e t h e r s ,  which cause 
reproduct ive  and t e r a togen ic  e f f e c t s  
i n  an imals  

- P o t e n t i a l  for  both worker a n d  consumer 
exposure 

-Lack of tox ico log ica l  data 
-Dermal r o u t e  of exposure is more 

important  t h a n  i n h a l a t l o n a l  route 



Footnotes for Table 

a) National Occupational Exposure Survey conducted by NIOSH during 
1981 - 1983. 

b) p,p'-Dichlorodiphenylsulfone is used in the production of engineering 
plastics. 1,491,22$,000 pounds of these plastic products were produced in 1988. 

c) U.S. Environmental Protection Agency TSCA Inventory, public file, Washington, D.C. 

d) U.S. International Trade Commission (USITC) publication, Synthetic Orqanic Chemicals, 
Washington, D.C. 

e) Production volume of cyclopentadiene is included in this figure. 





TESTING RECOMMENDATIONS FOR CHEMICALS REVIEWED BY NTP BOARD OF SCIENTIFIC COUNSELORS 

Chemical 
(CAS Number) 

1. p, p ' -Dichloro- 
diphenyl sulfone 
(80-07-9) 

2. Dicyclopentadiene 
(77-73-6) 

Nomination 
Source 

on October 15, 1990 

Testing 
Recommendations 
(Priority) 

Defer 

-Carcinogenicity 
-Reproductive and 
teratogenicity 
studies 
(Moderate) 

-High production 
-Although the chemical is used in a 
closed system in the manufacture 
of polymers and other products, 
there is the possibility for 
sudden massive release of the 
chemical 
-It is difficult to evaluate the 
potential for human exposure because 
there is a lack of information on the 
amount (if any) of monomeric residues in 
polymeric products, and whether the 
chemical is released from these products 
-Deferred in order to ascertain 
whether the Organization for 
Economic Cooperation and Development has 
information on chemical properties and 
toxicity studies 

-High and increasing production and 
use 
-Identified in ground water and 
surface water 
-Potential for exposure 
-Need to fill toxicological data gaps 
-Previous chronic, reproductive and 
teratogenicity studies used mammals not 
usually used for risk evaluation for 
human health 



TABLE (CONT'D) 

Chemical 
(CAS Number) 

3. Methylene Blue 
(61-73-4; 
7720-79-3) 

4. Phosphine 
(7803-51-2) 

Nomination 
Source 

Testing 
Recommendations 
(Priority) 

-Carcinogenicity 
(High) 

-Reproductive 
studies 
(Moderate) 

No testing 

-Widely used compound 
-Potential for exposure 
-Lack of carcinogenicity data 
-Previous neurotoxicity studies are - 

sufficient 

-Phosphine is unstable and decomposes 
readily; exact nature of decomposition 
products to which humans are exposed 
is not known 

-Generation of pure test material would 
be difficult in animal studies 
-NCI and EPA are collaborating on an 
epidemiological study of workers in 
the grain handling industry which will 
examine the issue of phosphine 
toxicity 



TABLE (CONT'D) 

I Chemical 
(CAS Number) 

5. Propylene glycol 
t-butyl ether 
(57018-52-7) 

Nomination 
Source 

CPSC 

Testing 
Recommendations 
(Priority) 

-Carcinogenicity 
-Chemical 
disposition by 
dermal and oral 
routes 
(High 

-Reproductive 
studies 
(High if no 
information is 
found on 
testicular 
effects in 
previous 
subchronic rat 
studies ; 
moderate if 
such data. are 
available) 

-Widely used solvent 
-Replacement for ethylene glycol 
monoalkyl ethers, which cause 
reproductive and teratogenic effects 
in animals 
-Potential for human exposure 
-Lack of carcinogenicity data 
-Good model for analysis of structure- 
activity relationships of glycol 
chemical class 
-Review available prechronic rat 
studies to ascertain whether 
histopathology indicated testicular 
effects 
-Adequate teratogenicity data are 
available 
-Perform chemical disposition studies 
prior to other toxicology studies 





ATTACHMENT 5 

BACKGROUND CONCEPT REVIEWS 

The Division of Toxicology Research and Testing currently has 160 research and 
resource contracts and interagency agreements. These contracts and agreements 
support a variety of activities -- toxicologic characterization, testing, methods 
development, and program resources (i.e., chemistry, occupational health and safety, 
animal production, pathology, quality assurance, archives, etc.). 

Prior to issuance of a Request for Proposal (RFP), a project concept review is 
required by Public Health Service regulations. These project concepts in many instances 
consist of more than one contract or interagency agreement. Concept reviews are 
needed for new projects, for recompetitions with changes in statements of work, and for 
projects ongoing for 5 years or more since the last concept review. Twenty-two concepts 
have been reviewed by the Board since March 1989. 

The project concept reviews are conducted by the NTP Board of Scientific 
Counselors and are open to the public so long as discussions are limited to review of the 
general project purposes, scopes, goals, and various optional approaches to pursue the 
overall program objectives. The meeting will be closed to the public, however, if the 
concept discussions turn to the development or selection of details of the projects or 
RFPs, such as specific technical approaches, protocols, statements of work, data formats, 
or product specifications. Closing the session is intended to protect the free exchange 
of the advisory group members' opinions and to avoid premature release of details of 
proposed contract projects or RFPs. 

The Board members are asked to review the project concepts for overall value and 
scientific relevance as well as for fulfilling the program goal of protecting public health. 
Specific areas should include: 

a. scientific, technical or program significance of the proposed 
activity; 

b. availability of the technology and other resources necessary to 
achieve required goals; 

c. extent to which there are identified, practical scientific or 
clinical uses for the anticipated results; and 

d. where pertinent, adequacy of the methodology to be used in 
performing the activity. 



NATIONAL TOXICOLOGY PROGRAM CONCEPT REVIEW 

CONTRACT TITLE: Investigation of Molecular Mechanisms of Chemical 
Carcinogenesis and Evaluation of Chemicals in 
Mammalian Cell Systems 

PROJECT OFFICERS: Judson W. Spalding (919) 541-7936 
Raymond W. Tennant (919) 541-4141 

OBJECTIVE: Mammalian cell transformation systems are the in vitro models that most 
closely resemble the multistage process of tumorigenesis in vivo. The objectives of this 
proposal are (1) to utilize these models to create and characterize the properties of 
different phenotypes that represent discrete stages in the process of malignancy, (2) to 
use these phenotypes as targets to evaluate the effects of selected genotoxic and 
nongenotoxic carcinogens identified in the NTP toxicology and carcinogenesis studies 
program, and (3) to further the development of the mammalian cell model to characterize 
the biological properties of chemicals with emphasis on discriminating between 
nongenotoxic carcinogens and noncarcinogens. 

CONCEPT STATEMENT: Cultured cells can be transfected with cellular protooncogenes 
and activated oncogenes to create different phenotypes. In NTP supported studies, 
human fibroblasts have been transfected with both normally expressed and 
over-expressed activated ras-oncogenes and the resulting phenotypes are being 
characterized. Other distinct phenotypes have been derived from the parent human 
fibroblast line as a result of spontaneous events or chemical treatment. After confirmation 
of the presence and expression of the transfected oncogenes, the phenotypes are 
characterized according to such criteria as growth factor requirements, anchorage 
independent clonal growth in soft agar, and benign or malignant expression in a thymic 
mice. While the characterization of these different phenotypes has just begun, already 
there is evidence that some of the phenotypes represent discrete and separate stages 
in the spectrum of the normal to malignant stages in tumorigenesis. The nonmalignant 
phenotypes offer unique and important targets for assessing chemically induced lesions 
in both the normal cellular protooncogenes and the transfected oncogenes. It is of 
special interest to determine the specific molecular effects of selected genotoxic and 
nongenotoxic carcinogens identified in the NTP toxicology and carcinogenesis studies 
program. The nongenotoxic carcinogens which comprise over 30% of the NTP rodent 
carcinogens are an especially important group because our understanding at the 
molecular level of how they may induce tumors is very speculative. 

The resources of another contract already in place provide the capability to create a 
variety of specific retroviral vectors that carry different cellular protooncogenes or 
activated oncogenes. These vectors can be used to create other unique phenotypes in 
the human fibroblast cell system. In addition cell cultures derived from different tissues 
of transgenic mice that carry specific protooncogenes or activated oncogenes can 
provide another source of unique phenotypic targets for characterizing chemical effects. 



In another NTP supported study, over 150 chemicals have been evaluated for cytotoxicity 
and activity in the Balb/c 3T3 mouse fibroblast transformation assay. Most of the 
chemicals were selected from the NTP bioassay program and tested under code. A 
standard cytotoxicity assay was developed that accurately measures survival and 
estimation of an LD-50 value under conditions of the transformation assay. This also 
permits the ranking of all of the chemicals in the data base according to their relative 
toxicity. It was discovered that the transformation assay did not have the power to 
discriminate between carcinogens and noncarcinogens if the LD-50 concentration 
exceeded 5.0 mM. This is an important finding because for the first time, a clearly defined 
effective concentration range has been described for a short-term genotoxicity test that 
defines the limitations of the power of the assay. The new modified Balb/c 3T3 
transformation assay has a high sensitivity for identifying genotoxic carcinogens. 
Furthermore, the activity of these carcinogens which represented a diversity of chemical 
classes was detected in the ABSENCE of an exogenous metabolic activation system. The 
assay has also exhibited the ability to detect cytotoxic nongenotoxic carcinogens. 
Another important accomplishment is that the conversion of induced transformation 
frequencies to t-statistic values, permits all of the chemicals in the data base to be 
rank-ordered according to relative potency. 

Several other and different protocols have been developed using Balb/c 3T3 cells which 
detect chemicals characterized as having promotor activity, but to date only a few 
chemicals have been evaluated in these assays. In a collaborative effort, this Balb/c 3T3 
transformation data base is currently undergoing structure activity analysis in the CASE 
program. An important preliminary finding is that the molecular descriptors that define 
activity in the transformation assay are different than the descriptors that define the activity 
of these same chemicals in the Salmonella mutagenicity assay. This structure activity 
analysis exercise is very important because it provides the opportunity to evaluate the 
power of structure activity analysis to correctly predict the activity of a new chemical-set 
and validate that prediction for cytotoxicity and transformation in the Baib/c 3T3 assay. 

It is proposed to continue to create and characterize different oncogene derived 
phenotypes and examine the ability of representative chemicals to induce a specific 
phenotype to acquire the characteristics of a "next stage" in progression toward 
malignancy. It is important and timely to continue these studies in order to gain a better 
understanding of some of the molecular mechanisms associated with chemical-oncogene 
interactions in carcinogenesis. The Balb/c 3T3 cell transformation system has the 
potential for detecting and discriminating between some classes of nongenotoxic 
carcinogens and noncarcinogens. It is important to continue chemical evaluation in this 
system and develop a larger data base of nonmutagenic carcinogens especially in those 
other protocols that characterize the properties of promoter activity. 



NATIONAL TOXICOLOGY PROGRAM CONCEPT REVIEW 

CONTRACT TITLE: lmmunotoxicity of Workplace Xenobiotics in Humans 

PROJECT OFFICERS: Virginia M. Sanders, Ph.D. (919) 541 -0165 
Michael 1. Luster, Ph.D. (919) 541-4188 

OBJECTIVE: The objective of the proposed project is to establish an immunological 
database for humans exposed to workplace xenobiotics. 

CONCEPT STATEMENT: An extensive database has been established on the effect of 
xenobiotics on the non-human immune system. Although a number of xenobiotics have 
been shown to induce immunotoxicity in rodents, the relationship of these findings to 
humans has not been determined. For this reason, we propose to establish a 
coordinated effort between NlEHS and NlOSH to both validate a battery of immunological 
tests designed to assess human immune function and apply these tests to selected 
human populations exposed to workplace xenobiotics suspected of being immunotoxic. 

a 

The goals of this coordinated effort shall be the following: 1) To determine if a correlation 
exists between rodent and human immunotoxicity data so that rodent data can be used 
confidently for human risk assessment; 2) To determine if specific immune 
parameters are altered by xenobiotic exposure so that they can be utilized as biomarkers 
of exposure; and 3) To determine if xenobiotic-exposed populations with altered immune 
function have a higher probability of developing states of suppressed host 
resistance and/or clinical disease. 

Biological samples from exposed individuals shall be obtained by NlOSH epidemiologists 
and physicians who will identify suitable populations for study. The choice of human 
populations for study shall be guided by immunotoxicological results already validated 
in rodents. lmmunotoxicological expertise shall be coordinated between NlEHS and 
NlOSH in order to establish, validate and apply a battery of immunological tests which 
shall assess the function of the major human immune cell types involved in the 
maintenance of immune homeostasis. These cell types include T and B lymphocytes, 
macrophages, and natural killer cells. 



NATIONAL TOXICOLOGY PROGRAM CONCEPT REVIEW 

CONTRACT TITLE: Studies of Chemical Disposition in Mammals 

PROJECT OFFICER: Burhan Ghanayem, Ph.D. 

ALTERNATE PROJECT OFFICER: Leo T. Burka, Ph.D. 

OBJECTIVE: To provide for studies of chemical disposition in laboratory 
animals, primarily rats and mice. 

CONCEPT STATEMENT: Determination of the fate of a chemical in a test 
species is integral to the toxicological characterization of the respective 
chemical and is fundamental to an accurate extrapolation of toxicity data from 
laboratory animals to predict risks to humans. Therefore, an integral part of the 
ETB evaluation of research needs to characterize the toxicity of chemicals 
nominated to the NTP is to determine the need for studies of the metabolism 
and disposition and toxicokinetics of respective chemicals. When appropriate 
data is not available in the literature, studies are designed to determine such 
factors as rate and degree of absorption, metabolism and the likely involvement 
of reactive metabolites and the potential for bioaccumulation. These studies 
also determine the impact of such factors as dose and route of exposure, as 
well as species, sex, and age of the test animal on the toxicity and metabolism 
of chemicals. 

APPROACH: Studies are conducted both prospectively to provide data to 
support the design of subchronic and chronic studies and retrospectively to 
address questions raised by results of completed studies. Selections of 
candidate chemicals are primarily based upon the chemicals nominated to the 
program for toxicity and carcinogenicity studies. Since each chemical is 
different and the data required varies from study to study, no standard protocol 
is used, only a general protocol is provided to guide investigators in the design 
of the most appropriate studies. Progress on each project conducted is 
followed through regular phone conversations between the Project Officer and 
the Principal Investigator and finalized in detailed written preliminary and final 
reports which are made available to all interested parties upon request. 

PROPOSED CHANGES TO THE CURRENT STATEMENT OF WORK: The work 
to be performed during the next five years is expected to be essentially the 
same as in the preceding period. 



LIST OF CONCEPTS APPROVED BY 

NTP BOARD OF SCIENTIFIC COUNSELORS 

March 1989, November 1989, and March 1990 

March 1989 
Toxicity and Carcinogenicity Studies in Animals 
Chemical Repository and Safety Support 
Chemistry Support Services 
Rodent Disease Diagnostic Laboratories 
Genetic Monitoring on Inbred Rodents 
Pathology Support 
Pathology Archive 
Statistical Analysis of Laboratory Studies 
Expired Breath Analysis in Chemical Toxicity Assessment 
lmmunotoxicity of Environmental Chemicals and Therapeutics 
Neurotoxicology Methods Validation 
Mutagenicity Studies with Salmonella 
In Vivo Cytogenetics 
Mammalian Germ Cell Mutagenesis 
Identification of Rodent Tumor Suppressor Genes 

November 1989 
In Vitro Methods to Assess Human Metabolism of Chemical Xenobiotics 
Reproductive Toxicity Testing and Methods Development 
Site and Mechanism Studies of Reproductive Toxicants 
General Toxicity Testing and Research On-Site at the NlEHS 

March 1990 
Chemical lnduction of Genetic Transposition 
Chemical lnduction of Chromosome Damage in Mouse Germ Cells 
Investigation of Spontaneous and Induced Mutation in Mouse Germ Cells 



NTP CONCEPTS APPROVED PRIOR TO MARCH 1989 

Testing the Urine of Rats in the 14-Day Prechronic Test 
for Mutagenic Activity 

In Vitro Cytogenetics 

Svstems Toxicity: 

Developmental Toxicity Testing: 
Range Finding 
Testing and Research 

Mutaaenesis and Ex~erimental Carcinoaenesiq 

Mutagenesis Assays Using Transgenic Mice 
Drosophila Mutagenesis Testing 
Response of Centromeres to DNA Damaging Agents 
Mammalian Cell (Mouse Lymphoma) Mutagenesis Assays 
Transformation Assays 
DNA Adducts and DNA Modifications 
Development of Detection Methods for Non-Electrophilic Carcinogens 
Validation of Chemicals in Drosophila and Yeast Aneuploidy 

Detection Assays 

Resources: 

Pathology Quality Assurance 
Health and Safety 




