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NATIONAL TOXICOLOGY PROGRPM 

BOARD OF SCIENTIFIC COUNSELORS MEETING 

December 14 and 15, 1987 

S W A R Y  MINUTES 

The National Toxicology Program (NTP) Board o f  Sc ien t i f i c  Counselors met on 
December 14 and 15, 1987, i n  the Conference Center, Building 101, South Campus, 
National I n s t i t u t e  o f  Enviromental Health Sciences (NIEHS ), Research Triangle 
Park, North Carolina. (Attachment 1: Federal Register Meeting Announcement; 
Attachment 2: Agenda and Roster o f  Members and Expert Consultants.) Members of 
the Board are Drs. Michael Gallo (Chairman), Richard Griesemer, John L i t t l e ,  
Frederica Perera, Adrianne Rogers, Robert Scala, and Arthur Upton. 

Review of NIEHS Systemic Toxicology Branch Programs i n  Immunotoxicology and 
Chemical Disposit ion 

I. Overview: Dr. Bernard Schwetz, Chief, Systemic Toxicology Branch (STB), 
Divis ion of Toxicology Research and Testing (DTRT), NIEHS, gave a b r i e f  overview 
o f  the STB noting there were f i v e  workgroups. Besides the workgroups t o  be 
reviewed, there are also workgroups i n  developmental and reproductive 
toxicology, inhalat ion toxicology and metals toxicology. The Branch objectives 
are i n  applied research t o  characterize the toxicology o f  chemicals and t o  
develop, evaluate and val idate appropriate methodology. He concluded by 
ou t l in ing  how the programs t o  be reviewed f i t  i n t o  the overa l l  tox ico logica l  
evaluation process o f  the NTP. 

The review format used for both immunotoxicology and chemical disposi t ion 
programs combined platform presentations with poster sessions which allowed for 
more informal and indepth interact ions among reviewers and program staf f .  The 
posters were displayed i n  the lobby areas adjacent t o  the conference room. 

11. Irnmunotoxicoloqy: 

A .  Program Overview - Dr. Michael Luster, Head, began with a schematic 
and functional descript ion o f  the immune system. He pointed out the diverse 
types of chemicals and chemical classes that  have been associated with 
immunological abnormalities, i n  a number o f  cases i n  both rodents and humans. 
The inhouse program i s  divided into:  (1) methods development and validation; 
( 2 )  chemical and drug evaluation; and (3) mechanistic studies. 

Methods development a c t i v i t i e s  include development and appl icat ion of an assay 
battery, developing means t o  assess polymorphonuclear neutrophil  (PMN) a c t i v i t y  
and functions, and developing and val idat ing methods t o  measure pulmonary 
alveolar macrophage capacity and functions. Among studies evaluating chemical 
and drug effects are those examining: the re lat ionship between immune function 
disturbance and hepatocellular carcinogenesis ; the ef fects  o f  ochratoxin on 
natural  k i l l e r  (NK) c e l l  function and in ter feron levels; the immunotoxicity of 
antifolates; and the immunotoxicity o f  experimental therapeutic agents for AIDS. 
Among mechanistic studies i s  the development o f  B c e l l  maturation as an --i n  v i t r o  
model t o  determine the biochemical and ce l l u la r  events responsible for immuno-
suppression by chemicals. 



-- 

B. Contract Review - Dr. Luster noted there was one ongoing contract 
divided i n t o  three tasks. Task Iwas t o  establ ish an immune test ing panel. The 
current panel i s  composed o f  Tier I(Screen) and Tier I1 (Canprehensive) with 
both t i e r s  incorporating measures o f  immunopathology and a l terat ions i n  hunoral- 
mediated, cell-mediated, and non-specific immunity while Tier I1 also includes 
host resistance challenge models. Agents exhib i t ing a posi t ive response( s) i n  
Tier Imay then be evaluated i n  Tier 11. Under Task I1 (ongoing), four 
chemicals/year are evaluated for t h e i r  potent ia l  t o  induce immune a l terat ions 
(e i ther  suppression or potent iat ion) while four/year are evaluated for t h e i r  
a b i l i t y  t o  induce contact hypersensit ivity. Task I11 represents an in-depth 
examination o f  ce l l u la r  and subcellular events associated with chemical-induced 
immunotoxicity for  one chemical yearly. Dr. Luster i l l u s t r a t e d  the process 
using gallium arsenide. 

C. Overview o f  Lung Immunotoxicology Program - Dr. Gary Rosenthal 
discussed immune resDonses i n  the r e s ~ i r a t o r v  t r a c t  noting that  the lung i s  
of ten the f i r s t  l ine '  o f  defense againkt xenobiotics and an important component 
o f  t h i s  defense i s  the pulmonary alveolar macrophage (PAM). Discussed were the 
suppressor versus stimulatory actions o f  xenobiotics on PAM function. 
Dr.  Rosenthal said he was i n  the process o f  developing, characterizing, and 
val idat ing a battery o f  endpoints wi th  which t o  examine PAMs i n  v i t ro ,  as wel l  
as following i n  v ivo exposure t o  speci f ic  chemicals. He reported on various 
markers for PAM act ivat ion including I a  antigen expression, H,O production, 
tumor necrosis factor (TNF) secretion - especial ly i n  response t o  st imulation by 
inhaled part iculates, and the apparent r o l e  o f  these PAM secretory products as 
mediators i n  the development o f  pulmonary f ibrosis.  

D. Examination o f  PMN Function i n  Irmunotoxicolooy - Dr. Michael 
Ackermann said thev were concerned with the need and relevance o f  ~o l vmor~ho-  
nuclear neutrophi l i  (WN) and the ef fects  o f  xenobiotic exposure on R?N 
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function. An assay panel was developed t o  study xenobiotic effects. Among 
assays developed was a method for studying the cyto ly t ic /cytostat ic  a c t i v i t y  of 
PMN, using a flow cytometry technique. 

Dr.  Ackermann described studies on the ef fects  o f  2 ,  3, 7, 8-tetrachloro-
dibenzo-p-dioxin (TCDD) on various aspects o f  PMN ac t iv i t y .  He focused on the 
i n h i b i t i o n  by TCDD of the cyto ly t ic /cytostat ic  a c t i v i t i e s  o f  PMNs. The 
reduction i n  these actions caused by TCDD could not be explained by decreases i n  
superoxide production or hydrogen peroxide release but rather by a reduction i n  
the release of cy to l y t i c  factor by PMNs. 

E. Studies i n  B Lymphocyte Maturation Using Chemical Probes -
Dr. Luster stated that  the maior i tv o f  xenobiotics that  cause immunosu~~ression 
do so by a f fec t ing  antibody (g c e l l )  responses. There are good i n  v i t r o  models 
fo r  studying the three stages o f  B c e l l  maturation, i.e., activa-on, prol i fera-
t ion, and di f ferent iat ion. He l i s t e d  the assays employed t o  monitor the 
process. Dr. James Blank described i n  d e t a i l  studies on the immunological and 
biochemical effects o f  pertussis tox in on B lymphocyte maturation as a means of 
understanding i t s  mechanism o f  tox ic i ty .  Dr. Luster then reported on studies 
which have dissected the character ist ics o f  TCDO imrnunotoxicity. Studies with 
congenic mice have shown immunosuppression occurs only i n  Ah responsive mice. 
TCDD acts t o  prevent d i f fe ren t ia t ion  wi th  l i t t l e  e f fec t  o n t h e  ea r l i e r  stages of 
B c e l l  maturation. 

F. Future Directions - Dr. Luster said the programs would continue t o  

evaluate po ten t ia l l y  immunotoxic chemicals and attempt t o  elucidate mechanisms 




r e spons ib l e ,  p r imar i l y  i n  humans. Emphasis i n  methods developnent and va l ida-  
t i o n  w i l l  be placed on development o f  i n  v i t r o  models. -- Among new i n i t i a t i v e s  
a r e :  ( 1 )  c o l l a b o r a t i v e  s t u d i e s  on t h e  comparative immunotoxic and myelotoxic 
e f f e c t s  of some o f  t h e  more promising a n t i v i r a l  agen t s  a g a i n s t  AIDS; ( 2 )  con- 
t i nued  development o f  pulmonary immunology models t o  examine responses  fol lowing 
i n h a l a t i o n  exposure t o  var ious  chemicals. Cells t o  be eva lua ted  i nc lude  n a t u r a l  
ki l ler  (NK) cells and lymphocytes while  chemicals i nc lude  a r s i n e  and methylene 
c h l o r i d e ;  ( 3 )  c o l l a b o r a t i v e  s t u d i e s  t o  examine immunotoxic e f f e c t s  o f  s e l e c t e d  
chemicals on f r e s h l y  i s o l a t e d  human lymphocytes; and ( 4 )  development o f  a T c e l l  
a c t i v a t i o n  model. 

111. Chemical Disposi t ion:  

A .  I n t roduc t ion  - Dr. H. 8. Matthews, Head, s t a t e d  t h e  o b j e c t i v e s  of 
s t u d i e s  i n  chemical d i s p o s i t i o n  t o  be - short-term: (1) suppor t  o f  NTP s tudy  
design;  ( 2 )  provide a d d i t i o n a l  t o x i c o l o g i c a l  c h a r a c t e r i z a t i o n  f o r  s e l e c t e d  
chemicals;  and ( 3 )  he lp  expla in  r e s u l t s  o f  toxicology and carc inogenes is  
s t u d i e s ;  - long-term: ( 1 )  t o  exp lo re  chemical s t r u c t u r e - a c t i v i t y  r e l a t i o n s h i p s  
(SARI; ( 2 )  determine mechanisms o f  t o x i c i t y ;  and ( 3 )  develop b e t t e r  information 
f o r  e x t r a p o l a t i o n  o f  animal d a t a  t o  humans. The group is involved both prospec- 
t i v e l y  through involvment i n  Program chemical s e l e c t i o n  and dur ing  t h e  design of 
p ro toco l s  f o r  i n  vivo s t u d i e s  but  a l s o  r e t r o s p e c t i v e l y  t o  conduct s t u d i e s  aimed 
a t  expla in ing  t o x i c i t y  observed o r  sex/species  d i f f e r e n c e s  i n  t o x i c i t y .  About 
16 chemicals a r e  s t u d i e d  yea r ly ,  gene ra l l y  i n  a d u l t  male F344 r a t s .  
Dr. Matthews reviewed t h e  chemicals and chemical c l a s s e s  f o r  which chemical 
d i s p o s i t i o n  s t u d i e s  have been o r  a r e  being conducted. He descr ibed  t h e  
resources  a l l o c a t e d  t o  t h e  program, t h e  c o n t r a c t s  i n f o r c e  and time c m i t t m e n t s  
by t h e  s t a f f .  Dispos i t ion  s t u d i e s  done i n  h i s  own l abo ra to ry  s i n c e  1984 ( t h e
l a s t  program review) included methyl and e t h y l  carbamates,  r e s o r c i n o l ,  
1,2-dihydro-2,2,4-trimethylquinoline, bu ty l  a c r y l a t e ,  and dimethyl hydrogen 
phosphite.  Dr. Matthews used t h e  r e s u l t s  on methylcarbamate t o  i l l u s t r a t e  how 
s p e c i e s  d i f f e r e n c e s  i n  t o x i c i t y  could be eva lua ted  through chemical d i s p o s i t i o n  
s t u d i e s .  

8. Metabolism, Ageing, and Toxic i ty  - Dr. Linda Birnbaun d iscussed  
some of t h e  d i s p o s i t i o n  s t u d i e s  conducted i n  her  l abo ra to ry  s i n c e  t h e  l a s t  Board 
review i n  1984:- ( 1 )  maintenance o f  a colony o f  congenic mice t o  e v a l u a t e  t h e  
i n f luence  of t h e  Ah locus ,  e.g., d i s p o s i t i o n  o f  TCDD is independent o f  t h e  locus  
but  dependent on s g r e e  of body f a t ;  (2 )  o-benzyl-p-chlorophenol is more t o x i c  
dermally than o r a l l y ,  and, may be a tumor promotor i n  sk in ;  ( 3 )  demonstration of 
dramatic  d i f f e r ences  i n  r a t e s  of d i s p o s i t i o n  f o r  p o s i t i o n a l  isomers o f  polyhalo- 
genated aromatics;  (4)  pursued t h e  u se  o f  i n  s i t u  l u n i n a l  per fus ion  techniques 
i n  o r a l  absorp t ion  s t u d i e s ;  (5)  s t u d i e d  e f E c E f  ageing (senescence)  on 
g a s t r o i n t e s t i n a l  abso rp t ion  of chemicals - no e f f e c t  on chemicals pa s s ive ly  
absorbed versus  decreased abso rp t ion  f o r  chemicals r e q u i r i n g  sane  type  o f  a c t i v e  
t r a n s p o r t ;  (6) eva lua ted  e f f e c t s  o f  ageing on metabolism and t o x i c i t y  of chemi- 
c a l s ;  (7) t o x i c i t y  s t u d i e s  wi th  perf luorodecanoic  a c i d  and octa-chlorodibenzo-p- 
d iox in ;  (8) s t u d i e s  o f  t h e  r e l a t i v e  t e r a t o g e n i c i t y  o f  var ious  d iox ins  and furans  
i n  t h e  developing mouse embryo, and on t h e  mechanisms o f  c lef t  p a l a t e  formation 
i n  r a t s ;  and (9) s t u d i e s  on t h e  i n t e r a c t i o n s  o f  TCDD and congeners w i t h  var ious  
growth f a c t o r s  and hormone r e c e p t o r s  i n  d i f f e r e n t  t i s s u e s .  

C. Xenobiotic Metabolism - Dr. L. T. Burka emphasized e f f o r t s  on t h e  
i s o l a t i o n  and i d e n t i f i c a t i o n  of  xenob io t i c  me tabo l i t e s ,  enzymatic mechanisms 
e s p e c i a l l y  f o r  t h e  mixed func t ion  oxidases  , and i n t e r a c t i o n s  o f  xenob io t i c s  and 



t h e i r  me tabo l i t e s  with t i s s u e  macromolecules. Dr. Burka descr ibed  t h e  b io t rans-  
formation of  chemicals s t u d i e d  r e c e n t l y ,  including: 1,2-dihydro-2,2,4-trimethyl-
qu ino l ine ;  5-(4-nitropheny1)-2, 4-pentadienal (Spydust ); buty l  and e t h y l  
a c r y l a t e s ;  2-butoxyethanol; c i t r a l ;  me tha l ly l  ch lo r ide ;  dimethylvinyl  ch lo r ide ;  
and furan.  Metabol i tes  were usua l ly  i s o l a t e d  by high performance l i q u i d  
chromatography and me tabo l i t e  s t r u c t u r e s  a r e  e s t a b l i s h e d  by nuc lear  magnetic 
resonance and/or mass spectrometry.  

D. Butoxyethanol Induced Hematotoxicity - Dr. Burhan Ghanayem s a i d  
2-butoxyethanol (BE) i n  r a t s  caused a c u t e  hemolytic anemia r e s u l t i n g  i n  s eve re  
hemoglobinuria p l u s  l i v e r  and kidney damage a s  a r e s u l t  o f  hemoglobin accunula- 
t i o n .  Toxic i ty  was shown t o  be caused by t h e  major metabol i te ,  2-butoxyacetic 
a c i d  (BAA) ,  and was s p e c i f i c  t o  t h i s  chemical s t r u c t u r e .  Older animals were 
more s e n s i t i v e  then younger ones t o  BE t o x i c i t y  while  i n  v i t r o  incuba t ions  
i nd i ca t ed  t h a t  human r e d  blood cells were less s e n s i t i E  t h a n r a t  r ed  cells t o  
the hemolytic e f f e c t s  of  BE. 

E. Mechanisms o f  Forestunach Toxic i ty  - Dr. Ghanayem noted t h a t  a 
number of chemicals i n  lona-term s t u d i e s  have been a s soc i a t ed  with neoplasms i n  
t h e  f o r e s t a a c h  o f  r a t s  ana mice when given by gavage. E thyl  a c r y l a t e '  (€A) was 
chosen a s  a model chemical t o  s tudy  t h i s  l e s ion .  His s t u d i e s  showed r a p i d  
absorp t ion  and metabolism, binding t o  p r o t e i n ,  and increased  cell pro1i fe r a t  ion ,  
an e f f e c t  i d e n t i f i e d  a s  being c h a r a c t e r i s t i c  o f  chemicals which cause fores tan-  
ach tumors. 

F. Chemical Dispos i t ion  Cont rac t s  and Interagency Agreement -
Dr. Matthews noted t h a t  c o l l a b o r a t i v e  p r o j e c t s  a l s o  a r e  reviewed by --ad hoc 
committees. 

1. Chemical D i spos i t i on  - t h e r e  a r e  t h r e e  ongoing c o n t r a c t s  and one 
which expi red  i n  1986. He descr ibed  sane  o f  t h e  s t u d i e s  done under each 
con t r ac t :  

a )  Southern Research I n s t i t u t e :  s t u d i e s  with sunscreen agents ,  
e.g., 1-hydroxy-4-methoxybenzophenone ( W e ) ,  showed app rec i ab l e  dermal 
absorp t ion  but  no evidence o f  t o x i c i t y  o r  p e r s i s t e n c e  o f  WB o r  metabol i tes ;  and 
s t u d i e s  with N-phenyl-2-naphthylamine i nd i ca t ed  t h a t  t h e  carcinogen,  Z-naphthy-
lamine, was no t  formed a s  a metabol i te .  

b )  Univers i ty  o f  Arizona: s t u d i e s  o f  t h e  t o x i c  i n t e r a c t i o n s  of  
e i g h t  halogenated hydrocarbons (Superfund Chemicals); and s p e c i e s  d i f f e r ences  i n  
epoxide formation and hydro lys i s  o f  4-vinylcyclohexene were c o n s i s t e n t  with 
tumor igenic i ty  pa t t e rns .  

c )  Research Tr i anq le  I n s t i t u t e :  s t u d i e s  w i t h  t h r e e  g lyco l  e t h e r  
a c e t a t e s  showed r a p i d  and q u a n t i t a t i v e  hyd ro lys i s  i n  blood t o  paren t  e t h e r s  
sugges t ing  chronic  s t u d i e s  on t h e  a c e t a t e s  may n o t  be necessary whi le  s t u d i e s  
with a chemical used ex t ens ive ly  i n  permanent p r e s s  t rea tment  of  f a b r i c  
i n d i c a t e d  normal dermal absorp t ion .  

d )  Arthur D. Lit t le ,  Inc.: s t u d i e s  with f u r f u r y l  a l coho l  and 
f u r f u r a l  showed the'ir metabolism and d i s p o s i t i o n  was almost i d e n t i c a l  i n d i c a t i n g  
t h a t  one two-year s tudy  should  be adequate  t o  c h a r a c t e r i z e  t h e  t o x i c i t y  of  both 
compounds. 
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2. Inha l a t i on  S t u d i e s  - Dr. Birnbaum discussed  t h e  interagency 
agreement with t h e  Department of  Energy a t  t h e  Lovelace Biomedical and Environ- 
mental Research I n s t i t u t e  t o  s tudy  d i s p o s i t i o n  o f  chemicals r e q u i r i n g  i n h a l a t i o n  
exposure. Program i n t e r e s t  i n  v o l a t i l e  chemicals such a s  benzene and 
l ,3 -butad iene  have l e a d  t o  expansion o f  t h e  o b j e c t i v e s  t o  i nc lude  more ex t ens ive  
me tabo l i t e  c h a r a c t e r i z a t i o n ,  macromolecular i n t e r a c t i o n s ,  and cy togene t i c  
s t u d i e s  a s  well as a r e c e n t  focus on developnent o f  phys io logica l  phar- 
macokinet ic  models, e.g., v iny l idene  f l u o r i d e .  Among o the r  chemicals s t u d i e d  
were 2,3-dichloropropane, 1-chloro-2-propanol, methyl bromide, azodicarbonamide, 
i soprene ,  s t y r e n e ,  and t h r e e  g lyco l  e t h e r s .  

3. Human Metabolism S t u d i e s  - Dr. Burka s a i d  t h r e e  c o n t r a c t s  were i n  
p l a c e  t o  develop methods f o r  s tudying  t h e  metabolism of  xenobio t ics  i n  human 
t i s s u e s .  Sources o f  t i s s u e s  have been i d e n t i f i e d ,  procedures f o r  t r a n s p o r t i n g  
t i s s u e s  t o  t h e  l a b o r a t o r i e s  with minimal l o s s  o f  metabol ic  a c t i v i t y  have been 
developed, and c ryopreserva t ion  techniques a r e  being explored with a goa l  being 
t h e  formation o f  t i s s u e  banks. The comparative s t u d i e s  o f  i n  v i t r o  metabolism 
of xenobio t ics  i n  rodent  and human t i s s u e s  is underway. Dr. Burka descr ibed  
types  of s t u d i e s  being conducted: 

a )  Un ive r s i t y  o f  Arizonar developed a technique f o r  p repar ing  
t h i n  t i s s u e  slices and main ta in ing  t h e i r  metabol ic  i n t e g r i t y  f o r  s e l e c t e d  
s u b s t r a t e s  up t o  24 hours,  and have been eva lua t ing  p ig  l i v e r  a s  a p o t e n t i a l  
b e t t e r  model than r a t  l i v e r  f o r  human l i v e r .  

b ) SRI  I n t e r n a t i o n a l :  developed techniques f o r  i s o l a t i n g  l a r g e  
numbers o f  v i a b l e  human hepatocytes  and c a r r i e d  ou t  comparative metabolism 
s t u d i e s  i n  rat and human hepatocytes  with benzidine,  c a f f e i n e  and t r i c h l o r o -  
e thylene.  

c )  Mayo C l i n i c  and Foundation: gained access  t o  human l i v e r  and 
kidney samples and have maintained v i a b l e  xenobio t ic  metabol iz ing enzyme 
a c t i v i t y  f o r  some s u b s t r a t e s  f o r  up t o  one year .  Considerable  e f f o r t  with mixed 
r e s u l t s  has been given t o  developing means o f  c ryopreserva t ion  of  hepatocytes  
and l i v e r  slices. V i t r i f i c a t i o n  a s  a c ryopreserva t ion  technique is c u r r e n t l y  
being eva lua ted .  

G. Conclusions and Future  P lans  - Dr. Matthews p lans  t o  cont inue  t o  
design and conduct s t u d i e s  o f  chemical d i s p o s i t i o n  on chemicals o f  i n t e r e s t  t o  
t h e  NTP a s  well a s  more mechanism-oriented s t u d i e s  whenever it is apparent  t h a t  
a d d i t i o n a l  d a t a  would f a c i l i t a t e  experimental  des igns  o r  i n t e r p r e t a t i o n  o f  d a t a  
from chronic  s t u d i e s .  More s p e c i f i c a l l y ,  t h e r e  w i l l  be: s t u d i e s  on t o x i c  
mechanisms i n  organs such a s  kidney and u r ina ry  bladder  analogous t o  s t u d i e s  on 
t h e  forestomach; cont inu ing  s t u d i e s  on t h e  e f f e c t s  o f  ageing on metabolism and 
t o x i c i t y ;  s t u d i e s  of r ecep to r  mediated t o x i c i t y ,  e.g., wi th  d iox ins ;  cont inu ing  
s t u d i e s  on metabolism o f  xenob io t i c s  by human t i s s u e s ;  and cont inu ing  develop- 
ment of pharmacokinetic models. 

I V .  Report of t h e  D i r ec to r ,  NTP: Dr. David R a l l  r epo r t ed  t h a t :  ( 1 )  t h e  NIEHS 
should know soon what t h e i r  f i n a l  FY 1988 budaet w i l l  be. About $4 m i l l i o n  a r e  
a n t i c i p a t e d  f o r  AIDS-related research ;  ( 2 )  he4had p a r t i c i p a t e d  r e c e n t l y  i n  NIH 
'' own ~ e e t i n g s "  i n i t i a t e d  by Dr. Wyngaarden t o  exp la in  t o  t h e  s c i e n t i f i c  
community what is happening t o  t h e  N I H  budget emphasizing t h a t  i n  terms of r e a l  
d o l l a r s  t h e  budget has  i nc reased  f r a n  $3.57 b i l l i o n  i n  1981 t o  $4.5 b i l l i o n  i n  
1988. One aim was t o  t r y  and convince young s c i e n t i s t s  t h a t  t h e r e  was s t i l l  a 
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bright  future i n  biomedical research; (3) The Internat ional  Symposiun on 
Benzene Metabolism, Toxici ty and Carcinogenesis would be held a t  NIEHS, March 
14-16, 1988, and the Internat ional  Symposiun on the Toxicology, Carcinogenesis 
and Human Health Aspects o f  l,3-Butadiene would be held a t  NIEHS, A p r i l  12-13] 
1988, both having mul t ip le  sponsors; (4) the most recent meeting o f  the Board s 
Technical Reports Review Subcanmittee (Peer Review Panel) was held on November 6 
a t  which time the Panel reviewed and approved reports o f  toxicology and car- 
cinogenesis studies on benzyl alcohol, methyldopa sesquihydrate, roxarsone, and 
tet racyc l ine hydrochloride; and ( 5 )  Dr. Ernest McConnell had announced h i s  
retirement as Director, Divis ion o f  Toxicology Research and Testing (DTRT), 
NIEHS. Dr. Ra l l  said there would be a s o l i c i t a t i o n  for candidates i n  Science 
ear ly i n  January, and asked Board members t o  contact him wi th names o f  persons 
they thought would make good candidates for  the position. 

V. NIEHS~TP Concept Review - "~evelopment o f  Mutaqenesis Assays Usinq 
Transgenic ice:" (Attachment 3)  Dr. James Mason, Project Off icer, Cel lu lar and 
Genetic ~ox ico lbgy  Branch, DTRT, noted that  i n  v i t r o  mutagenesis assays are 
l im i ted  i n  the i r  a b i l i t y  t o  predic t  i n  vivo carcinogenicity as evidenced i n  
studies a t  NIEHS and elsewhere that  indicated about 50% o f  non-mutagens were 
carcinogenic i n  two-year studies while conversely there was only 70-80% posi t ive 
pred ic t i v i t y .  The object ive o f  the concept proposal was t o  develop one or more 
i n  vivo mutagenesis assay systems t o  detect and quantitate gene mutations a t  a 
precisely defined target sequence i n  somatic, and possibly germ c e l l s  of mice 
exposed t o  chemicals. The development o f  shut t le  vectors carrying mutagenesis 
targets and experience with transgenic mice provide the technology for  engi- 
neering genet ical ly a mutagenesis target t o  s u i t  a spec i f i c  need and t o  have 
that  target available i n  every c e l l  o f  the animal. 

The assay system(s) developed should provide: (1) the capabi l i ty  t o  screen 
large numbers of chemicals i n  vivo; -- (2) the a b i l i t y  t o  analyze induced mutations 
a t  the molecular level ;  (3) the capabi l i ty  for  generating a germ c e l l  assay i n  
the same system; and (4) the a b i l i t y  t o  compare mutagenesis resul ts  t o  
carcinogenesis. 

I n  discussion by the Board, i t  was suggested that  the assays developed would 
const i tute more sophisticated types o f  host mediated assays. There was 
enthusiasm expressed by the Board for  the proposed project as allowing an 
examination of the mechanisms of mutagenesis and induction o f  the mutation 
process, and providing a way o f  understanding suscept ib i l i t y  a t  the genome leve l  
t o  DNA damage. Dr. Raymond Tennant, Chief, NIEHS Cel lu lar  and Genetic 
Toxicology Branch, commented that  t h i s  could be viewed as a speculative research 
e f fo r t  that could address issues around posi t ive and negative mutagenicity o f  
chemicals. He said there should be options as t o  approaches t o  be used. 

Dr. L i t t l e  moved that  the concept be approved. Dr. Scala seconded the motion, 
which was approved unanimously (6 Yes votes) by the Board. 

V I .  Patterns o f  Growth, Survival  and Tunor Trends i n  Rats and Mice from 
1971-1983: (Attachment 4) Dr. G. N. Rao, Head, Laboratory Animal Management, 
Chemical Patholoqv Branch. DTRT. said that  over the l a s t  15 vears observed 
changes i n  growth-patterns and increases i n  average body weights o f  laboratory 
r a t s  along wi th  changes i n  pathology such as improved t issue accountabil i ty, 
better diagnostic control, and standard use o f  moribund sacr i f ice suggested 
there could be resu l t ing  changes i n  tumor trends. Dr. Rao reported on the i r  
analysis of growth, surv iva l  and tumor trends i n  F344 ra ts  and B6C3F1 mice as 
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obta ined  frm t h e  NCI/NTP d a t a  base. Tunors chosen f o r  a n a l y s i s  were those  f o r  
which t h e r e  was a 10%o r  g r e a t e r  inc idence  i n  t h e  h i s t o r i c a l  d a t a  base. 
Dr. Rao d iscussed  t h e  d a t a  shown i n  Attachment 4. Time t r e n d s  i n  r a t s  were 
gene ra l l y  more pronounced than i n  mice w i t h  h igh ly  s i g n i f i c a n t  i nc reases  i n  a l l  
tumors s t u d i e d  a s  well a s  body weight and a corresponding decreased s u r v i v a l  i n  
male r a t s .  Although improved d i a g n o s t i c  c r i t e r i a  and t i s s u e  a c c o u n t a b i l i t y  were 
f a c t o r s ,  i nc reases  i n  average body weights were considered t o  be t h e  primary 
f a c t o r s .  S ince  t h e  major i n f luence  on growth and body weight is d i e t ,  Dr. Rao 
b r i e f l y  d i scussed  t h e  f i nd ings  and conclusions from a workshop on d i e t  co- 
sponsored by t h e  NIEHS (Attachment 4).  

VII. NIEHS Die ta ry  R e s t r i c t i o n  S t u d i e s  i n  Rodents: Dr. Kana1 Abdo, Carcino- 
genes i s  and Toxicology Evalua t ion  Branch, DTRT, NIEHS, r epo r t ed  t h a t  t h e  NTP 
Ad Hoc Panel on Chemical Carcinogenesis  Tes t ing  and Evaluat ion had recommended 
7-

t h a t  t h e  NTP i n v e s t i g a t e  t h e  effect of  r e s t r i c t e d  d i e t a r y  feeding on tumor i n c i -  
dence i n  c o n t r o l  animals. He reviewed t h e  l i t e r a t u r e  which shows a c l e a r  
a s s o c i a t i o n  between reduced feed i n t a k e  ( d i e t a r y  r e s t r i c t i o n ) ,  reduced body 
weight,  and a decrease  i n  tumor r a t e s  i n  unexposed rodents  e s p e c i a l l y  f o r  tumors 
o f  t h e  mammary gland,  l i v e r ,  lung,  hematopoiet ic  system, pancreas,  and p i t u i t a r y  
gland.  Die ta ry  r e s t r i c t i o n  has  a l s o  been shown t o  reduce t h e  inc idence  o f  
chemical ly  induced tumors, s p e c i f i c a l l y  wi th  chemicals r e q u i r i n g  metabol ic  
a c t i v a t i o n .  Dr. Abdo presen ted  d a t a  on NTP s t u d i e s  by dosed feed and gavage 
r o u t e s  which i n d i c a t e d  average f i n a l  body weights f o r  high dose animals ranged 
from 80 t o  95%of  c o n t r o l  values .  I n  view o f  t h e  high c o s t  o f  d i e t a r y  restric-
t i o n  s t u d i e s  and t h e  information a l r eady  a v a i l a b l e ,  Dr. Abdo s t a t e d  t h a t  t h e  -Ad 
Hot Panel ' s  recommendations could b e s t  be met by s tudying  t h e  i n f luence  of 
d i e t a r y  r e s t r i c t i o n  on t h e  carc inogenic  a c t i v i t y  o f  chemicals s e l e c t e d  f o r  s tudy 
by t h e  NTP. 

In  two-year s t u d i e s  o f  s e l e c t e d  chemicals i n  r a t s ,  a d d i t i o n a l  c o n t r o l  groups 
w i l l  be added which r e c e i v e  a d i e t  r e s t r i c t e d  t o  produce reduced body weights 
comparable t o  t hose  seen  i n  high dose animals fed ad l i b i t um (ad l i b ) .  Also, 
h igh  dose and c o n t r o l  groups w i l l  r e c e i v e  c a l o r i c a n y  restricta,-)?xed (75% of 
ad l i b  c o n t r o l )  d i e t s .  Body and organ weights,  c l i n i c a l  chemistry i n d i c e s ,  
hematologic va lues ,  and var ious  hormone l e v e l s  w i l l  be measured. Chemicals 
s e l e c t e d  fo r  s tudy  should meet t h e s e  c r i t e r i a :  ( 1 )  a n t i c i p a t e d  carc inogenic  
response is p o s i t i v e  and t h e  probable  t a r g e t  organs a r e  t hose  l i k e l y  t o  be 
in f luenced  by r e s t r i c t e d  feeding;  (2 )  a n t i c i p a t e d  response is nega t ive  o r  
equivocal ;  and ( 3 )  t h e  chemical is mutagenic or  nomutagenic .  Based on these 
c r i t e r i a ,  four  chemicals were se l ec t ed :  t-butylhydroquinone, scopalamine 
hydrobromide, bu ty l  benzyl p h t h a l a t e ,  and s a l i c y l a z o  su l f apy r id ine .  

VIII. NCTR C a l o r i c  R e s t r i c t i o n  S t u d i e s  i n  Rodents: Dr. William T. Allaben, 
NCTR, r epo r t ed  f o r  himself  and Dr .  Angelo Tur tur ro ,  NCTR, who could no t  a t tend .  
The c a l o r i c  r e s t r i c t i o n  s tudy  was developed t h r e e  years  ago under an Interagency
Agreement with t h e  Nat iona l  I n s t i t u t e  on Aging (NIA) with a major o b j e c t i v e  
being t o  grow and age l a r g e  numbers o f  l abo ra to ry  roden t s  fed e i t h e r  --ad l i b  o r  
c a l o r i c a l l y  r e s t r i c t e d .  These animals  w i l l  be used by N I A  t o  i d e n t i f y  
biomarkers of ageing and by NCTR t o  examine changes i n  phys io logic  func t ion  and 
t o  e v a l u a t e  endpoints  of  t o x i c i t y .  The main s tudy  began e a r l y  i n  1987 and w i l l  
run over  a n i n e  year  per iod.  The mouse s t r a i n s  being used a r e  B6DZF1, 
DBA/2NNia, B6C3F1, and C57BL6, while  r a t  s t r a i n s  a r e  t h e  Brown Norway, BNX 
F344F1, and F i sche r  344. Diets f o r  mice a r e  t h e  N I H - 3 1  and Emory Morris  - 911, 
and fo r  r a t s  t h e  N I H - 3 1  and Masoro. 
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Dr .  Allaben then described h i s  own three par t  study on ca lo r ic  r e s t r i c t i o n  as 
a modulator of chemical carcinogenicity, effects on hepatic metabolism, DNA 
modification, and tumor incidences. The f i r s t  par t  i s  concerned with the 
ef fects  of ca lor ic  r e s t r i c t i o n  on hepatic DNA modif ication by aflatoxin-B1. 
The second part  w i l l  be t o  examine modulation o f  carcinogen metabolism by 
ca lo r ic  r e s t r i c t i o n  i n  contro l  and aflatoxin-treated animals. Various xeno-
b i o t i c  metabolizing enzymes w i l l  be measured using speci f ic  substrates; both 
Phase 1 (cytochrme P-450 isozymes) and Phase 2 (conjugating enzymes) w i l l  be 
examined. The t h i r d  part  w i l l  be evaluating the modulation o f  neoplastic end- 
points by ca lo r ic  r e s t r i c t i o n  using a l i v e r  tumor endpoint. Since the large 
study w i l l  use 40% calor ic  res t r i c t ion ,  t h i s  degree o f  r e s t r i c t i o n  i s  being used 
as wel l  as groups with 30% res t r i c t ion .  The 40% res t r i c ted  d ie t  was considered 
t o  be n u t r i t i o n a l l y  adequate. Dr. Allaben noted that  tissues not used i n  the i r  
experiments would be available for use by other investigators a t  the Center. 
From the NIA par t  of the studies, animals w i l l  be available t o  investigators i n  
the f i e l d  o f  ageing research. 

I X .  Review o f  Chemicals Nominated for  NTP Studies: There were 10 chemical 
nominations considered by the Board. A l l  had been reviewed previously by the 
NTP Chemical Evaluation camnittee (CEC). Dr. Gallo chaired the review. 
Dr.  Dorothy Canter, NIEHS, Dr. W i l l i a m  Allaben, NCTR, and Dr. Janet Haartz, 
NIOSH, CEC members, and Dr. Victor Fung, NIEHS, NTP Chemical Selection 
Coordinator, served as resource persons. Each Board member had been asked t o  
serve as pr inc ipa l  reviewer fo r  one or two chemicals and following the i r  
presentation and discussion o f  each chemical, a motion was made and voted on by 
the members. During the review o f  one o f  the chemicals, ozone, presentations 
were made t o  the Board by Dr.  Kathleen Nauss, Health Effects Ins t i tu te ,  con-
cerning the rat ionale for recommending NTP studies, and by Dr. Gary Boorman, 
NIEHS, point ing out the lack o f  adequate long-term animal studies on ozone. 

The ~ o a r d ' s  recommendations including p r i o r i t y  for  study, and addit ional  
remarks and/or caveats for  the 10 chemicals reviewed are summarized i n  
Attachment 5. 
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NIE~IS.P.O. Box 12233, Research 
Triangle Park. NC. 27709. 

Date of meeting: January 25-26. 1988. 
Place of meeting: Building 101 

Conference Room. South Campus. 
klEt1S. Research Triangle Park, N.C. 

Open: january 25.9 a.m. to 12 noon. 
Agenda: Discussion of the NIEHS 

budget, program policies and issues. 
recent legislation, and other items of 
interest. 

Closed: january 25.1 p.m. to recess; 
January 26.9 a.m. to adjournment. 

Closure reason: To review, discuss 
and evaluate individual grant 
applications. 
[Catalog of Federal Domestic Assistance 
Program. Nos 13.112. Characterization of 
Enwronmental Health Hazards: 13.113. 
B~oligicalResponse to Environmental Health 
tlazards: 13.114. Applied Toxicological 
Research and Testing: 13.115. Biometry and 
R ~ s kEstimation: 13.894. Resource and 
hlanpower Development. National Institutes 
of Health) 

Dated: November 6. 1987. 
Betty 1. Beveridge. 
Cunim~tteehlanagement Officer. NIH. 
[FR Doc. 87-27089 Filed 11-24-87: 8:45am] 
BILLING COO€ 4140 -014  

Public Health Service 

Drug Testing Provision% ~ l e g a t l o n  of 
Authority 

Notice is hereby given that in 
furtherance of the delegation by the . 

Secretary of Health and Human Services 
on November 5. 1987. to the Assistant 
Secretary for Health. the Assistant 
Secretary for Health has delegated to 
the Administrator. Alcohol, Drug Abuse, 
and hlental Health Administration all 
the authorities delegated to the 
Assistant Secretary for Health under 
sections 503(a)(l)(A) and (B) and 
% ~ a ( c ) ( t )and (2) of the Drug Testing 
IJro\ ~sions of the Supplemental 
Appropriations Act of 1987. Pub. L. 100-
-1. ( 5  U.S.C.7301 Note). as amended 
hereafter. This delegation requires that 
in certifying agency drug testing plans 
the concurrence of an internal 
drpartmental Advisory Board must be 
ol~td~ned.I t  excludes the authority to 
promulgate regulations, submit reports 
to the Congress, and withhold 
cert~fication of agency drug testing 
plans. Authority to redelegate is 
included other than the authority to 
cert~fy agency drug testing plans. 

The deleaat~on to the Admm~strator. 

Alcohol. Drug Abuse. and Mental Health 

\dmlnls t rd t lon  becdme effect~ve on 

l o \  m b e r  18.1987. 


Dated: November la 1987. 
Robert E.Windom, 
Assistant Sec~toryfor Health. 
[FRDOC.87-27149 Filed 11-2- &45 am) 
aturn  coot ~ i ~ z w  

Pursuant to Public Law 92-483. notice 
is hereby given of a meeting of the 
National Toxicology Program (NTP) 
Board of Scientific Counselors. US. 
Public Health Service, in the Conference 
Center. Building 101. South Campus. 
National Institute of Environmental 
Health Sciences, Research Triangle 
Park. North Carolina on December 14 
and 15,1987. 

The meeting will be open to the public 
from 9:00 a.m. until adjournment on 
December 14. The preliminary agenda 
with approximate times are as follows: 

9:00 a.m.-ll:45 a.m.-Review of the 
Immunotoxicology Program. Division of 
Toxicology Research and Testing, 
NIEHS 

12:45 p.m.-5:00 p.m.-Review of the 
Chemical Disposition Program. Division 
of Toxicology Research and Testing, 
NIEHS 

The meeting on December 15 will be 
open to the public from 8:30 a.m. to 2:0@ 
p.m. The preliminary agenda with 
approximate times are as follows: 

8:30 a.m.-9:00 a.m.-Report of the 

Director. NTP 


9:00 a.m.-1O:OO a.m.-Patterns of 

Growth, Survival, and Tumor Trends in 

Rats and Mice from 1971-1983 


10:15 a.m.-ll:00 a.m.-NIEHS Dietary 
Restriction Studies in Rodents 

11:OO a.m.-ll:30 a.m.-NCTR Caloric 
Restriction Studies in Rodents 

1215 p.m.-200 p.m.-Review of 
Chemicals Nominated for NTP studies. 

Ten chemicals will be reviewed. Six 
of the chemicals were evaluated by the 
NTP Chemical Evaluation Committee 
(CEC) on July 29.1987. and are (with 
CAS Nos. in parentheses): (1) 1.4-
Butanediol(110-03-4); (2) Carbon 
Disulfide (75-15-0); (31 Diethylene 
Glycol (111-48-8); (4) Dipropylene 
Glycol (25263-71-8); (5) Methylene 
Diphenyl Diisocyanate: and (6) 
Oxymetholone. Four of the chemicals 
were evaluated by the CEC on 
September 29.1987, and are: (1) 
Heptachlor (76498) :  (2) Heptachlor 
Epoxide (10214-573); (3) Ozone (10028-
15-8); and (4) Primaclone (125-33-7). 

In accordance with the provisions set 
forth in section 552b(c)(6) Title 5 U.S. 
Code and section 10(d) of Public Law 
92463, the meeting will be closed to the 
public on December 14 from 8:15 a.m. to 
9:00 a.m. and on December 15 from 2:00 

p.m. to 330 p.m. for further evaluation of 
research activities in the 
lrnmunotoxicology end Chemical 
Disposition Programs of the Systemic 
Toxicology Branch. including the 
consideration of pemonnel 
qualifications and performance. the 
competence of individual investigeton, 
and similar items. the disclosum of 
which would constitute a clearly 
unwarranted invasion of personal 
privacy. 

The Executive Secretary, Dr. Larry G. 
Hart, National Toxicology Program. P.O. 
Box 12233. Research Triangle Park. 
North Carolina 27709. telephone (919) 
541-3971; FI'S 629-3971, will have 
available a roster of Board members and 
expert consultants and other program 
infomation prior to the meeting, and 
summary minutes subsequent to the 
meeting. 

Dated: November 2.1987. 
David P. Ra1L 

Director. National Toxicology Program. 

[FRRoc. 87-27080 Filed 11-24-87: 8:45 am] 
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Sockl Security Administration 

Rdehgrtloc# of Authority Under 

Equd Ace- to Jurtko A d  


Under the Equal Access to Justice Act 
(EAJA), 5 United States Code 504, as 
reenacted and amended by Public Law 
94-80 on August 5.1985, and 
implementing regulations of the 
Department of Health and Human 
Services (the Department), published at 
45 Code of Federal Regulations (CFR) 
Part 13, eligible individuals may be 
awarded attorney fees and other 
expenses when they prevail over the 
Department in administrative 
proceedings. These proceedings, which 
are called adversary adjudications, may 
result in reimbursement to involved 
individuals if they prevail in the 
proceedings and the Department's 
position in the proceedings was not 
substantially justified. A listing of 
Department proceedings covered by the 
EAJA appears at Appendix A of the 
implementing regulations. 

When the EAJA was enacted in 1981. 
no Social Security Administration (SSA) 
proceedings were considered to be 
adversary adjudications. Congressional 
committee reports on the EAjA show 
that SSA's administrative process was 
exempted from provisions of the EAJA. 
Accordingly. SSA's proceedings were 
not included in Appendix A of the 
Department's EAjA regulations. 

In 1982. SSA began the SSA 
Representative Project (SSARP) in iive 
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AGENDA 

BOARD OF SCIENTIFIC COUNSELORS 

NATIONAL TOXICOLOGY PROGRAM 


December 14 and 15, 1987 

- -. 

CONFERENCE CENTER, BUILDING 101, SOUTH CAMPUS 


NATIONAL INSTITUTE OF ENVIRONMENTAL HEALTH SCIENCES ( N IEHS) 


RESEARCH TRIANGLE PARK, NORTH CAROLINA 


Monday, December 14, 1987 

CLOSED MEETING 

8:15 	 a.m. - 9:00 a.m. Evaluat ion o f  Personnel i n  the  Board and Consultants 
Immunotoxicol ogy and Chemical 
D ispos i t i on  Programs, NIEHS 
Systemic Toxicology Branch 

OPEN MEETING 

9:00 a.m. - 9:15 a.m. 	 ranch Overview D r .  B. Schwetz 

9:15 	 a.m. - 10:35 a.m. Background H is to ry  and D r .  M. Luster  

Program Overview 


Contracts Review 	 D r .  M. Luster  

Studies o f  B Lymphocyte D r .  J. Blank 
Maturat ion Using Chemical 
Probes 

Examination o f  PMN Funct ion D r .  M. Ackermann 
in Immunotoxi co l  ogy 

10:50 	a.m. - 12:OO noon Overview o f  Lung D r .  G. Rosenthal 
Immunotoxi co l  ogy Program 

In-House Research E f f o r t s  D r .  M. Luster  
and Future D i rec t i ons  

Discussion 



Review o f  Chemical D ispos i t i on  Program, Systemic Toxic01 ogy 
Branch, D i v i s i o n  o f  Toxicology Research and Testing, NItHS 

12:45 	 p.m. - 3:00 p.m. In t roduc t ion  Dr .  H. Matthews 

Metabol ism, Agi ng and Dr .  L. Birnbaum 
. -. T o x i c i t y  

Xenobiot ic Metabol ism D r .  L. Burka 

Butoxyethanol Induced Dr .  B. Ghanayem 
Hematotoxi c i t y  , and 
Mechanisms o f  Forestomach 
T o x i c i t y  

3:00 p.m. - 3:45 p.m. 	 Viewing o f  Posters 

3:45 	 p.m. - 4:45 p.m. Contract and Interagency 

Agreement Reviews 


A. Chemical D i  sposi t i o n  Dr .  H. Matthews 

B. Inha la t i on  Studies Dr .  L. Birnbaum 

C. Human Metabol ism Studies Dr .  L. Burka 

Conclusions and Future Plans Dr .  H. Matthews 

* Posters o f  research p r o j e c t s  i n  the  Immunotoxicology and Chemical D ispos i t i on  
Programs w i l l  be ava i l ab le  f o r  p u b l i c  viewing i n  t h e  Main Lobby, B u i l d i n g  101. 



Tuesday, December 15, 1987 

OPEN MEETING 

8:30 a.m. - 9:00 a.m. 	 Report o f  t he  D i rec tor ,  NTP D r .  D. Ra l l ,  NIEHS 

9:00 	 a.m. - 9:30-'a.m. NIEHSINTP Concept Review: D r .  J. Mason, NIEHS 
Development o f  Mutagenesi s 
Assays Using Transgenic Mice 

9:30 	 a.m. - 10:30 a.m. Pat terns o f  Growth, Surv ival  Dr .  G. Rao, NIEHS 

and Tumor Trends i n  Rats and 

Mice from 1971 -1983 


10:45 	a.m. - 11:30 a.m. NIEHS Die tary  R e s t r i c t i o n  D r .  K. Abdo, NIEHS 
Studies i n  Rodents 

11 :30 	a.m. - 12:OO noon NCTR Calor ic  R e s t r i c t i o n  Dr .  W. A1 laben and 
Studies i n  Rodents D r .  A. Turturro, NCTR 

CLOSED MEETING 

12:15 	 p.m. - 2:00 p.m. Evaluat ion o f  Programs and Board and Consultants 
Personnel i n  the  Immuno- 
tox ic01 ogy and Chemical 
D i  sposi t i o n  Programs, NIEHS 
Systemic Toxic01 ogy Branch 

OPEN MEETING 

2:15 	 p.m. - 4:00 p.m. Review o f  Chemicals Board 
Nominated f o r  NTP Studies Dr.  D. Canter, NIEHS 

Adjourn 
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Dr. Adrianne E. Rogers (3/90) 
Professor, Department o f  Pathology 
Boston University School of 

Medicine 
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Boston, Massachusetts 02118 
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Director, I n s t i t u t e  of 

Environmental Medicine 
New York University Medical Center 
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ATTACHMENT 3 

December 14, 1387 
Dr. James M. Mason an d 
Dr. Lawrence R .  Boone 
Cellular and Genetic 

Toxicology Branch 

National Toxicology Program 

Concept Review 


TITLE: Development of Mutagenesis Assays Using Transgenic Mice. 


PERIOD AND TYPE OF W A R D :  5 Years - Research and Development Contract, 
Two or more awards are anticipated. 

FUNDING MECHANISM: Competitive Award 

OBJECTIVE: To develop one or more in vivo mutagenesis assay systems to detect 
and quantitate gene mutations at a precisely defined target sequence in 
somatic, and possibly germ, cells of mice exposed to a test chemical. Such 
assays will provide a means to detect analyze organ and tissue specific 
mu tagenesis and study associations with chemical disposition, toxici t y  , and 
carcinogenicity. This will provide an opportunity to investigate the 
relationship between a chemical's mutagenic activity in vivo and its 
carcinogenicity. Ultimately, such systems may provide an in vivo short term 
assay with predictive value for carcinogenicity. Such assays may also be 
amenable to use in measuring in vivo germ cell mutagenesis. 

BACKGROUND: Fur several years, in v i  tro mutagenesis assays have been used in 
an effort to identify potential carcinogens. The use of these tests is 

predicated on the somatic mutation theory of carcinogenesis and early 

observations of a high correlation coefficient between mutagenesis test 

results in vitro and carcinogenesis tests results in vivo. In more recent 

comparisons, however, the agreement between in vitro test results and 

carcinogenesis was no better than 60% for four different in vitro assays 

(Tennant et al. 1987). This raises a number of questions about the extent to 

which one can expect in vitro assays to predict the outcome of a process as 

[complex as carcinogenesis. The ability to analyze gene mutation in the whole 

animal, in the tissues and organs at risk for developing chemically induced 

neoplasms, would greatly increase our understanding of the relevance of the 

mutagenicity of individual chemicals to the mechanisms of carcinogenesis. For 

example, carcinogens have been identified that are not mutagenic in uitro, but 

apparently induce novel H-ras mutations at the site of tumorigenesis (Reynolds 

et 31. 1987).  

In recent years convenient mu tajenesi s assay systems have been developed in 

~,.+~ich
precisely defined target genes are carried on a shuttle vector that can 

be rnutateld in cultured mammalian cells and transferred to bacterial cells far 

scoring and detailed analysis, included DNA sequencing. Often, a bacterial 

gene 5ueh a r  lac! iDuBr idge et al. 1937) or supF (Seidrnan et al. 1985) are 

I J S . ~ ~ 
as fc~rward rr~utation tsvgets. The prospect nf extending this to a c.~hole 

anirii.jl 5oriijtir cell mutagene~iz. as5al.1 sterns from important recent adl.l?nce:. i r ~  

-?~1~..zulart , ~ ~ : ~ ; r ~ a l ~ ,- .  t h e  developriient of transgenic rrtice. !n
~r,~l:iding t h i s  

'~ckirii,~~~~~c,t:~ri~t~inant';!i~lA-derivetj '3~.r~e: Ir~tr~:,ducediritc. the m o ~ ~ r e 
;ye gerrn 



llne where they are inherited in Mendelian fashion (Brinster et al. 1981, 
Costar~tir~i and Lacy 1981, Gordon et 31. 1980, 'Wagner et al. 1981). The 
transcriptional activity of the transgene is determined in part by the choice 
of prornoter/enhancer sequences included in the construct and in part by the 
genomic milieu determined by the site of integration, which is random. 
i r m s g e n  i c mice have been used success,f ully in experiments to study control of 
!ene expression (Westphal et al. 1985), gene therapy experiments (Readhead et 
31. 19871, and as a means to study sub-threshold neoplastic states induced by 
certain .activated oncogenes (Stewart et al. 1984). This technique allows one 
to engineer genetically a mutation target to suit a specific need and have 
that target available in every cell of the test animal. Having the transgene 
integrated into the host chromosome in an authentic chromatin structure is 
much more appropriate as a mutation target than the episomal shuttle vector of 
many current in ~ i t r o  mammalian cell mutagenesis systems. 

GOALS: There are several pro,grammatic goals that can be met through the use of 

an in vivo mutagenesis assay system. While each of these may have its own set 

of requirements, several of the goals may be addressable using the same assay 

system. The goals of the project and the general form of the respective assay 

systems are outlined below. 


(1) Ray id screen for chemical mutagens: Such an assay may involve a 

forward mutation assay in order to identify a broad range of mutational 

events. A selectable marker could be used as a target to increase the 

efficiency of recovery or a histochemical, immunohistochemical or 

morphological assay might be scored in intact tissues. 


( 2 )  Detailed molecular analysis of induced mutations: The target 

should be amenable to convenient scoring in a bacterial host and should be 

relatively small to make detailed analysis, including sequencing, easy. 

Target gene and analysis strategies similar to the shuttle vector systems ' 


are llkely to be appropriate. 


( 3 )  Germ cell mutation assay: Somatic cell mutagenesis assays may be 

altered slightly to target germinal tissue with a specific promoter 

sequence or by separating germ cells from the somatic cells in the gonads 

after chemical treatment. 


! 4 ?  Assay f o r  mutations induced in specific- tissues: To derive maximum 
information on the relation between tissue specific mutagenesis and 
carcinogenesis, especially in regard to the Branch's goal of predicting 
potential tumorigenicity, the 06C3F1 mouse should be used. Constructs 
carrying oncogenes may be useful for detecting and characterizing 
activiation of oncogenes by mutagenic or nonmutagenic carcinogens. Because 
of technical difficulties in constructing transgenic mice, it may be 
advisable to develop appropriate assays in other strains of mice before 
incorpor3ting them into the BGC3F1 hybrid. 

bli t h  these goals in mind, we wish to solici t pr~~posalsto construct s u i  table 

recljn~binar~tC)N+ clr.er~es containing mutation targets, develop and characterize 

tranrgenic :trains csvrying 'he mutation target and perform a limited analysis 

1 . ~ 1  t h  i. ~ C . I( n  1r11;t 3qerl.i. ar~d carcinogens to el1sluat.e the ~ t i l it!:) ~f the .:.yz.tern. 
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ATTACHMENT 4 


GROWTH, B O Y  WEIGHT, SURVIVAL ANI  TUMOR TRENIS 

I N  F344  RATS A N )  B6C3Fl  MICE FROM 1971 TO 1983 


G.N. Rao, 0.0. Crawford and J.K. Haseman 



RATS 

FUIgEROF 

-YEAR LABORATORY STUDIES 

8 
2 

23 
9 
6 

32 
27 
1 
8 

25 
3 



NUGERcF 
YEAR LABORATORY STUXES 



-- MALE RATS 

GROWTH CURVES 


BODY WEIGHT 


SURVIVAL 


HEMATOPOIETIC SYSTEM TUMORS 


ANTERIOR PITUITARY TUMORS 


ADRENAL PHEOCHROMOCYTOMAS 


THYROID C-CELL TUMORS 




CARCINOGENESIS BIOASSAY DATA SYSTEM, YEARS OF BIRTH 1971-1982 
PLOT OF 9-MEEK ROVINO AVERAGE NEIOHTS, YEARS OF BIRTH 1971-1982 

SYMBOL CORRESPONDS TO YEAR AS FOLLOWS: 1971'1, l972=2, ..., 198O=A, 1981=Bv 1982'C 

SPECIES=RAT STRAIM=F344 SEX=M 

B CC CCC CCC CC CC 
BB BBBBBBBUBCCCCBUBBBII C C 

BBBBBBB BAAACCCACAC AAA A BBBBBB C 

BBBBB AAAAAAAACC 5 555 55 SASAAAAA A B C C 


B AAAA CCXS 55 55AASAAAA BBB C 

BBBBAAA C5C5 555AAAA BBB 

BBAAA SSC55 9999 999 997 9 9 55 AAA BBB 
BBBA 5CSCC5 9999 9 99 9999997999 99999 59 AAA 

BBAAA SCC 999 8 778888888 8 8 8 877 87 99799999AAA 
ADA 5C5 9999 8 888 888 l -- 8 ~ 8 8 - 8 8 8  8 8-880~887775; A 

AABB C X C  CC 9998 88 777448 6 3333333 33333338333333 8875 9 8 
AB C C 99988878 786777 6 3663 46 46 66 4446666 4 3318 aa888S 

BB CCC 7 98 7 7 44 47 6 6666%66 666666 6 646 6 -6644 6 333-----
BB 5C 779998 44 66 61663633 66 46 666663333 3 

B 555C 7799998 4 46 6 33633 2 2 22222222222262 2 3 3 
B SCC 7 988 646661 3363 2 2222222 222 222 2 

B 5 779999 6 3363 2 222 22 22 1 1 1 1 1 1 
AB 5C C 888 4666 333 2 2 2 2  2 1 1 1 1  1 1 


AB C 899646466 33 2 22 2 11 

8 C 7899 66 6 333 22222 2 


B CC 7896 66 333 22222 



AVERAGE BODY WElGHT (0) 














mu)TUMORS (p) 


e 




FEMALE RATS-

GROWTH CURVES 

BODY WEIGHT 


SURVIVAL 


HEMATOPOIETIC SYSTEM TUMORS 


ANTERIOR PITUITARY TUMORS 


THYROID C-CELL TUMORS 


M A W R Y  GLAND TUMORS 

ENDOMETRIAL STROMAL POLYPS 



AVERAGE BODY W E I M (0) 




GRAMS 
















UERINE TUMORS (X )  




HEMATOPOlETlC TUMORS (%) 




0 MALE YEARLY MEAN 

FEMALE YCARLY M U M  
 I'
MALE: 0*.0001 
 f '0 
FEMALE: ~ 1 . 0 0 0 1  

u-5 

YEARS OF STUDY 



MICE 

NlmmOF 
YEAR 
- STUDIES LABORATORY 

35 
 BC 
15 
 DW 
4 
 FC 
10 
 GS 
16 
 HZ 
7 
 L8 
10 
 I4 
13 
 fJR 
11 
 SO 

SR 

TR 



MALE MICE 

GROWTH CURVES 

BODY WEIGHT 

SURVIVAL 


LIVER TUMORS 


LUNG TUMORS 


HEMATOPOIETIC SYSTEM TUMORS 




A W E  BODY WEIGHT (0) 




GRAMS 






UMRTUMORS (%) 








FEWLE -MICE 

GROWTH CURVES 


BODY WEIGHT 


SURVIVAL 


LIVER TUMORS 


LUNG TUHORS 


HEMATOPOIETIC SYSTEM TUMORS 


ANTERIOR PITUITARY TUMORS 




A W E  BODY WEIGHT (6) 










It-






mKARV TUMORS (%) 




W E  RATS F E W E  RATS 
- -- 
P va- P Value* 


800Y WEIGHT o.m1+ O.wOl+ 


SuRVIVk O.oOol+ NS 


LEUKEMIA 0.0001 + O.oml+ 


P IfllITARY 0.rml+ 0.oml+ 


THYROID 0.wO3+ 0.mol+ 


ADREW O.OO0l+ 
 -

M A W Y  -
 O.wOl+ 

UTERUS -
 o.OOO7 t 

* F i t  of the regression line for tinre trends. 

t Increase )Decrease 

NS P>0.05 (not significant) 

- Not applicable 



NJm€f?OF 
YEAR LABORATORY STUDIES YEAR LABORATORY STUDIES 



DIET 




CONCLUSIONS OF THE DIXLISSION SESSION 

Pur i f i ed  d i e t  may be t h e  proper d i e t  f o r  rodents i n  chemical 
carcinogencity s tudies .  Data base should be developed by 
comparing n a t u r a l  ingredient  and pur i f i ed  d i e t s  with known 
chemicals. Continue using n a t u r a l  ingredient  d i e t  u n t i l  t h e  
da ta  base is developed. 

The p ro te in  content of t h e  pur i f i ed  o r  na tu ra l  ingredient  d i e t  
should be 15 t o  18%f o r  growth and 8 t o  12%f o r  maintenance. 
P r a c t i c a b i l i t y  and advantages of  using t h e  low pro te in  mainten- 
ance d i e t  f o r  adu l t  rodents  should be evaluated i n  s tud ies  with 
selected chemicals. 

Not much could be done with caloric dens i ty  o f  the rodent d i e t  
f o r  t e s t i n g  unknown chcnricals. Diet r e s t r i c t i o n  o r  p a i r  feeding 
procedures are labor in tens ive  and w i l l  r equi re  da i ly  feeding 
and ind iv idua l  housing o f  a l l  animals. These procedures may not 
be p r a c t i c a l  f o r  t h e  two year carcinogenici ty studies. 



PURIFIED DIETS 


NO KNOWN CONTAMINANTS 


NO KNOWN ENZYME IMUCERS 


REPRODUCIBLE NUTRIENT CONCENTRATIONS 


5 TO 10 TIMES MIRE COST 

NOT STABLE AT ROOM TEWERATURE 
( R e q u i r e  ~ e f r i g e r a t i o n )  

LIMITED HISTORICAL DATA 


LESIONS I N  CONTROL ANIMLS 




NUTRIENT 

Protein % 

Fat % 

Fiber % 

vitamin 0 U/kg 

Vitamin 812 ppb 

Calcium % 

Phosphorous % 

-DIET 

NIH-07 

24.0 


5.0 


3.5 


4,000 

26 


1.30 


1.00 




EXPECTED CHANGES 

0 

0 

0 

SIGNIFICANTLY LOWER 800Y WEIGHT I N  RATS 

SIGNIFICANTLY LOWER INCIDENCE OF ENXJCRINE TUMORS 

INCREASE I N  MEAN LIFESPAN 

LOWER M X I W M  TOLERATED DOSE 



EVALUATION OF N E W  OIET 
6 

8 SELECT FIVE CHEMICALS TO BE ADMINISTERED BY 

OIET OR WATER 

8 THIRTEEN WEEK STUDIES WITH ONE CONTROL AND AT LEAST 

TWO DOSES OF EACH SEX AFO SPECIES 

8 TWO YEAR STUDIES WITH ONE CONTROL AEO AT LEAST ONE 

(HIW)DOSE w EACH SEX AH) SPECIES 

8 FOUR YEARS AN3 APPROXIMC\TELY $sOO,OOO/VEAR 

0 REPCRT(S) I N  FY 1992 



Test ing  Recomnendations f o r  Chemicals Reviewed by Board of S c i e n t i f i c  Counselors 
on December 15, 1987 

Chemical Nomination Tes t ing  Recomnendations Rat i o n a l e l  

(CAS Number) Source ( P r i o r i t y )  Remarks 


A. 	 Chemicals Reviewed by t h e  Chemical Eva lua t ion  C m i t t e e  on J u l y  29, 

1. 	 1,4-Butanediol NCI -Subchronic s tud ies  -High product i on  
(110-63-4) -Neurotoxici  t y  -Nor ker  exposure 

-Genotoxic i ty  -Lack of t o x i c o l o g i c a l  
-Ter a t  01 ogy 	screen data 

(Moderate 

2. 	 D ie thy l  ene g l yco l  NCI -Carc inogenic i ty  -High product i on  
(111-46-6) -Chemical d i s p o s i t i o n  -Lack o f  ca rc inogen ic i t y  

and met abol ism data 
-6eno tox i c i t y  -S t ruc tu ra l  i n t e r e s t  
-Ter a t  01 ogy 	screen 

(Moderate 

3. 	 Dipropylene g l yco l  N C I  -Subchron i c  s tud ies  -High product ion  
(25265-71-8) i n c l  udi ng emphasis on -Potent ia1 f o r  human 

hematol og i ca l  e f f e c t s  exposure 
-Carc inogenic i ty  	 -L imi ted  tox i co logy  data 
-Met abol ism 	 - S t r u c t u r a l  i n t e r e s t  
-Mutagenici ty 
-Ter a t  01 ogy screen 

(Moderate) 

4. 	 Carbon d i s u l f i d e  NIEHS -Carcinogenes i s  and -High product ion 
(75-15-0) tox ico logy  s tud ies  -Extensive use 

-Cardiovascular t o x i c i t y  -High p o t e n t i a l  f o r  
-Male and female rep ro -  exposure 
duct ive t o x i c i t y  i n  90 -Lack o f  chronic  
day studies t o x i c o l o g i c a l  data 
(High 



Test ing  Recommendations f o r  Chemicals Reviewed by Board o f  S c i e n t i f i c  Counselors 

on December 15, 1987 


Chemical 
(CAS Number 1 

Nomination 
Source 

Tes t i ng  Recommendations 
( P r i o r i t y )  

Rat iona le1  

Remarks 


5. Methylene-
d i  phenyl 
d i  isocyanate 
(101-68-8) 

United 
Brotherhood 
o f  Carpenters 
and Joiners 

-Metabol ic s tudies t o  
determine extent  of 
conversion t o  methylene 
d i a n i l  i n e  (MDA) 

-Human exposure 
-Potent ia l  f o r  increased 

usage as replacement f o r  
toluene d i isocyanate,  

o f  America (High 1 a known animal carcinogen 
-MDA i s  a known animal 
carcinogen 

-Decision f o r  long-term 
t o x i c o l o g i c a l  s tud ies  
dependent on r e s u l t s  of 
metabol ic s tud ies  

-Route o f  	exposure should 
be same as f o r  workers 

6. 	 Oxyrnethol one 
(434-07-1) 

1. NIEHS 
2. N C I  

-Subchronic s tudies 
-Carc inogen ic i ty  
-Genotox ic i ty  

-Lack o f  animal 
t o x i c o l o g i c a l  data 

-L i m i ted ev idence o f  
-1mmunotoxicity ca rc inogen ic i t y  i n  humans 

(Moderate -1ARC recommended carc ino-  
g e n i c i t y  t e s t i n g  w i th  h igh 
p r i o r i t y  

-Test ing sub,ject t o  
demonstr a t  i on  o f  exposure 
t o  the chemical 



Test ing  Recomnendations f o r  Chemicals Reviewed by Board o f  S c i e n t i f i c  Counselors 
on December 15, 1987 

Chemical Nomination Tes t ing  Recomnendations Rat iona le /  

(CAS Number) Source ( P r i o r i t y )  Remarks 


0. 	 Chemicals Reviewed by the  Chemical Eva lua t ion  Committee on September 29, 1987. 

1. Heptachlor f 	
(76-44-8) 

-Po ten t i a l  f o r  exposure 
-Contaminant o f  m i l k  and 
o ther  d a i r y  products 
and meats i n  Arkansas, 

D r .  D.R. 
Matt ison 

-Per inata l  
s tudies 

t o x i c i t y  Missour i  and Okl ahoma 
- Inc lude i n  c lass  study 

(Low 1 o f  l i p i d  so lub le  com-
pounds t h a t  p e r s i s t  i n  

2. 	 Heptachlor 
epox ide 
(1024-57-3) , 

the body and are t rans -  
f e r r e d  neona ta l l y  through 
l a c t a t i o n .  

3. 	 Ozone 
(10028-15-6) 	

a) Dept. of 
Health 
Services, 
S ta te  of 

-Carc inogenic i ty  
-Genotoxic i ty  

(High) 

-Widespread exposure t o  
general popu la t ion  

-High chemical r e a c t i v i t y  
-Lack of adequate 

C a l i f o r n i a  ca rc inogen ic i t y  data 
b )  Health 

E f f e c t s  
- S c i e n t i f i c  data suggesting 
genotoxic and carcinogenic 

I n s t i t u t e  ef fects 
-Consider conduct ing co- 
c a r c i n o g e n i c i t y  s tudies 
w i t h  carcinogenesis s tud ies  

-Consider 	 need f o r  
a d d i t i o n a l  reproduct ive  
t o x i c i t y  s tud ies  

4. 	 Primaclone -Carc inogen ic i ty  -High product ion  and human 
(125-33-7 ) (High ) exposure 

-1ARC recommended carc ino-  
g e n i c i t y  t e s t i n g  w i th  a  
h igh  p r i o r i t y  

- S t r u c t u r a l  l y  re1  ated t o  
tumor promotor phenobarbi ta l  
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