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SUMMARY MINUTES 
NATIONAL TOXICOLOGY PROGRAM 

BOARD OF SCIENTIFIC COUNSELORS MEETING 
March 13 and 14, 1990 

The National Toxicology Program (NTP) Board o f  S c i e n t i f i c  Counselors met on 
March 13 and 14, 1990, a t  the National I n s t i t u t e  o f  Environmental Health 
Sciences (NIEHS), Research Tr iangle Park, North Carolina. (Attachment 1: 
Federal Register Meeting Announcement; Attachment 2: Agenda and Roster o f  
Members and Expert Consultants.) Members o f  the Board are Drs. Arthur Upton 
(Chai man),  Jay Goodman, John L i t t l e ,  Daniel Longnecker, Richard M i  1 l e r ,  
Adrianne Rogers, Robert Scala, and E l len  Si lbergeld. Dr .  Scala was unable t o  
at tend the meeting. 

Program Review o f  the Experimental Toxicology Branch (ETB), D iv i s ion  o f  
Toxicology Research and Testing (DTRT), NIEHS 

I. Int roduc t ion  and Overview: Dr.  Richard Grlesemer, D i rec tor ,  DTRT, 
described the components o f  the NTP and the major ob ject ives o f  the Program. 
Within the DTRT, the NIEHS component o f  the NTP, there are  fou r  branches o f  
which the ETB i s  one. Dr .  Griesemer noted the extensive co l labora t i ve  
a c t i v i t y  between the DTRT and the D iv i s ion  o f  Biometry and Risk Assessment 
(DBRA), NIEHS, as we l l  as in te rac t ions  w i t h  the Div is ions o f  Intramural and 
Extramural Research. 

Dr.  HOB. Matthews, Chief, Experimental Toxicology Branch, said the ETB was 
created recen t l y  t o  place increased emphasis on non-cancer endpoints o f  
chemical t o x i c i t y ,  and as such, the Branch i s  responsible f o r  the design, 
conduct, and repor t ing the resu l t s  o f  t o x i c i t y  studies on chemicals nominated 
from w i t h i n  and outside o f  the I ns t i t u t e .  There are f i v e  work groups w i t h i n  
the ETB: Chemical Disposi t ion,  General Toxicology, Toxicologic Pathology, 
Mutagenesis, and C l i n i c a l  Pathology. Dr.  Matthews reported on several new 
i n i t i a t i v e s  i n  the ETB inc lud ing (1) a c lass study on three oximes which 
exer t  t o x i c i t y  i n  humans through i n h i b i t i o n  o f  alcohol and aldehyde 
dehydrogenases, and (2) a co l laborat ive  study w i t h  NIOSH t o  assess the 
b i o a v a i l a b i l i t y  o f  lead s u l f i d e  and lead oxide, as the pure s a l t s  and as 
found i n  ores from several geographic areas. 

The review format combined p la t form presentat ions by work group leaders and 
selected s t a f f  w i t h  a poster session which allowed more informal and indepth 
in te rac t ions  among reviewers and program s ta f f .  The Board was supplemented 
by f i v e  ad hoc consultants w i t h  expert ise i n  the program areas being reviewed. 
The namesanda f f i  1 i a t i ons  o f  the consultants are given i n  Attachment 2. 

11. Chemical D ispos i t ion Work Group: Dr. L.T. Burka, Act ing Group 
Leader, sa id  major ob ject ives were t o  characterize d ispos i t i on  o f  chemicals 
nominated and selected by the Program inc lud ing absorption and t i ssue  
d i s t r i b u t i o n  a f t e r  admin is t ra t ion by various routes, determination o f  rates 
and routes o f  e l im ina t ion  inc lud ing h a l f  l i v e s  a f t e r  s ing le  or, more often, 



mul t i p l e  dosing, and inves t iga t ion  o f  metabolism o f  the chemicals w i t h  
i d e n t i f i c a t i o n  o f  major metabolites. Further studies are concerned w i t h  
evaluat ing mechanisms o f  tox ic i ty lcarc inogenic i ty .  Dr. Burka reviewed 
studies ongoing o r  completed dur ing the two previous years. He described the 
s i x  contracts and one interagency agreement u t i l i z e d .  To f a c i l i t a t e  
ext rapo la t ion o f  laboratory data t o  humans, three o f  the contracts are 
concerned w i t h  comparative studies o f  the i n  v i t r o  metabolism o f  chemicals 
by rodent and human t issues, usua l ly  eitherh-cytes o r  1 i v e r  s l ices.  

Future plans and d i rec t ions  include: (1) continuing t o  provide chemical 
d i spos i t i on  informat ion f o r  NTP studies; (2) cont inuing mechanistic studies; 
(3) developing c e l l  p r o l i f e r a t i o n  studies as a mechanistic too l ;  (4) 
increasing emphasis on pharmacokinetics and pharmacokinetic modeling; and (5) 
acqui r i n g  expert ise f o r  studying metal slmetal compl exeslorganometal 1 i c 
compounds. 

111. General Toxicology Work Group: Dr. John Bucher, Group Leader, said 
the purpose o f  the group i s  t o  ensure t ha t  a basic core o f  t o x i c i t y  
infohnat ion ex i s t s  f o r  chemicals under study by the NTP. He introduced 
members o f  the group and discussed t h e i r  expert ise, and described the process 
o f  study design. Options f o r  study performance include u t i l i z i n g  inhouse 
laboratory capab i l i t i e s  o r  various contract  mechanisms. He noted t ha t  ETB 
Tox i c i t y  Study contracts were under development which eventual ly  would 
become the primary means f o r  car ry ing out  short-term t o x i c i t y  studies. Plans 
are: (1) t o  continue t o  provide complete t o x i c i t y  character izat ions on 
selected chemicals; (2) t o  move toward b e t t e r  in tegra t ion  o f  chemical 
d i spos i t i on  and metabolism information, along w i t h  c l i n i c a l  and anatomic 
pathology data, and genetic t o x i c i t y  data when avai lable;  and (3) t o  provide 
an appropriate balance o f  mechanistic studies and hazard i d e n t i f i c a t i o n  
studies. 

I V .  Toxicologic Pathology Work Group: Dr. Michael Elwel l ,  Group Leader, 
said the group i s  composed o f  tox ico log ic  pathology, the h is to logy  
laboratory, and the e lec t ron microscopy laboratory. The l a t t e r  two 
laborator ies  provide p r i m a r i l y  support and serv ice not  only t o  DTRT but  a lso 
t o  the r e s t  o f  the NIEHS. Object ives o f  the group are: (1) t o  pa r t i c i pa te  
i n  the design and conduct o f  t o x i c i t y  studies; (2) t o  provide evaluat ion and 
i n te rp re ta t i on  o f  f i n a l  pathology resu l t s  from studies performed; and (3) t o  
invest igate  mechanisms o f  tox ico log ic  les ion  formation. During FY 1989, 46 
prechronic studies were reviewed. Among plans were: (1) f u r t he r  studies o f  
c e l l  p r o l i f e r a t i o n  i n  prechronic studies as p a r t  o f  an ea r l y  assessment o f  
t o x i c i t y  before morphologic changes are observed; (2) continued incorporat ion 
o f  prechronic pathology resu l t s  i n t o  the Toxicology Data Management System 
(TDMS); and (3) continued development o f  an expanded tox ico log ic  pathology 
data base. 

V. Mutagenesis Work Group: Dr. E r ro l  Zeiger, Group Leader, said the 
group i s  responsible f o r  the design and conduct o f  short-term i n  v i t r o  and i n  
v i vo  genetic t o x i c i t y  studies and incorporat ion o f  i n  v i vo  s t u d i e s 0  the- - -- 
overa l l  tox ico loq lc  character izat ion o f  chemicals o f  in terest .  He sa id  t h i s  
was done throughi (1) developing and monitoring contracts f o r  research, 
t es t i ng  chemical s, and developing and val  i da t i ng  t e s t  methods; (2) using 
resu l t s  o f  t es t i ng  t o  characterize t e s t  systems f o r  t h e i r  a b i l i t y  t o  p red ic t  



other end po in ts  such as carc inogenic i ty ;  (3) studying mechanisms o f  
mutagenesis intramural ly ;  and (4) t es t i ng  chemicals o f  in terest .  Dr .  Zeiger 
described t h e i r  ra ther  extensive database o f  short-term t e s t  r esu l t s  inc lud ing 
some o f  the recent -- i n  v ivo  cytogenetic r esu l t s  and how the database was and 
i s  used i n  various research studies. 

Dr. Zeiger sa id  f u tu re  plans under the contract  program include: (1) expansion 
o f  i n  v i vo  genet ic t o x i c i t y  t es t i ng  and in tegra t ion  i n t o  t o x i c i t y  t es t i ng  
pro toco ls ;  (2) developing and evaluat ing short-term tes t s  t o  i d e n t i f y  
carcinogens t h a t  do not  appear t o  be mutagens o r  clastogens; and 
(3) cont inuing t o  support the NTP by provid ing and i n te rp re t i ng  short-term 
data. I n  inhouse research they planned t o  (1) continue studies on mutagenicity 
and perox id iz ing a b i l i t y  o f  t h i o l s  i n  cu l tured c e l l s  and extend t o  studies i n  
r a t  l i v e r ,  and (2) invest igate  mechanisms o f  mutagenicity o f  t h i o l s ,  b i s u l f i t e ,  
and metal ions t o  determine t h e i r  s i m i l a r i t i e s  and d i f ferences and whether 
they are a l l  mutagenic through formation o f  f r ee  radicals. 

V I .  C l i n i c a l  Pathology Work Group: Dr. Morrow Thompson, Group Leader, 
said the group i s  responsible f o r  the design, conduct, evaluat ion and 
i n te rp re ta t i on  o f  c l i n i c a l  pathology s tud ies-  i n  support o f  the ETB and the 
NTP, and t h i s  includes both inhouse studies and the c l i n i c a l  pathology studies 
conducted by the contract  laboratories. He noted t h a t  the Statement o f  Work 
t h a t  appl ies t o  c l i n i c a l  pathology studies conducted by contract  laborator ies  
had been s i g n i f i c a n t l y  revised t o  r e f l e c t  the importance o f  documentation, 
standardizat ion and q u a l i t y  control.  Dr.  Thompson described the assays i n  
the core hematology and c l i n i c a l  chemistry p r o f i l e ,  not ing t ha t  other assays 
can be added when indicated. The group's philosophy i s  t o  obta in  samples 
from animals no t  only a t  the end o f  a study but  a lso ea r l y  on and midway 
through the study, usua l ly  a t  4, 21 and 90 days. 

V I  I. Selected ETB Research Projects: 

(1) St ruc tura l ,  Metabolic, and Ce l l u l a r  Basis o f  2-Butoxyethanol Induced 
Tox ic i  t -- Dr. Burhan Ghanayem, Chemical Oisposi t i o n  Group, described T--Y s udies designed t o  characterize the t o x i c i t y  o f  2-butoxyethanol (BE, 
ethylene g l y i o l  monobutyl ether). The chemical i s  metabolized p r ima r i l y  t o  a 
glucuronide conjugate and butoxyacetic ac id  (BAA) v i a  alcohol and aldehyde 
dehydrogenases. Primary t o x i c i t y  i n  rodents i s  a hemolytic anemia. By using 
an i n h i b i t o r  o f  the dehydrogenases, the t o x i c i t y  was shown t o  be caused 
mainly by BAA. Dr. Ghanayem reported on s t r uc tu re - t ox i c i t y  re la t ionsh ip  
studies which showed the four  carbon side chain i s  optimal and the ether 
l inkage essent ia l  f o r  inducing hematotoxicity. He concluded by descr ib ing 
studies which ind icated the mechanism o f  t o x i c i t y  by BAA involved a deplet ion 
o f  ATP and a correponding increase o f  calcium concentrations ins ide  the red 
blood ce l l .  

(2) Mechanisms o f  Mutagenesis by Glutathione -- Dr. Zeiger reported on 
studies led  by Dr. Avi Stark, a recent v i s i t i n g  s c i e n t i s t  i n  h i s  laboratory. 
He said g lu ta th ione (GSH) i s  mutagenic t o  Salmonella when incubated w i t h  
p u r i f i e d  f rac t ions  from kidney but  not  from l i v e r  due t o  the a c t i v i t y  o f  the 
enzyme gamna-glutamyl transpeptidase (GGT) w i t h  the cyste iny l  g l yc ine  formed 
being the mutagenic species. The GSH-GGT system can induce l i p i d  peroxidat ion 
and since the enzymes horse radish peroxidase o r  catalase i n h i b i t  mutagenic 



a c t i v i t y ,  hydrogen peroxide was implicated. Dr .  Zeiger f u r t h e r  mapped out  the 
react ion chain. Mutagenici ty studies w i t h  GSH have been extended t o  mamnalian 
ce l l s ;  spec i f j ca l l y ,  a Chinese hamster ovary c e l l  l ine .  He comnented t ha t  
studies were planned t o  t e s t  whether l i p i d  peroxidat ion can be induced i n  
GGT-rich preneoplast ic  l i v e r  f o c i  i n  rodents when challenged w i t h  GSH as a 
poss ib le  model f o r  l i v e r  tumor promotion o r  progression. 

(3) B i l e  Acids as Ind ica to rs  and I n i t i a t o r s  o f  Hepatic T o x i c i t y  -- 
Dr.  Vhompson noted the phys io log ica l  importance o f  b i l e  acids i n  l i p i d  
d iges t ion  and absorpt ion and sa id  t h i s  was a two p a r t  study w i t h  one p a r t  
being t o  examine the ana lys is  o f  b i l e  acids i n  serum as a sens i t i ve  measure o f  
spec i f i c  types o f  hepa tob i l i a ry  damage wh i le  on the other hand doing studies 
t o  determine the po ten t i a l  o f  b i l e  acids t o  i n i t i a t e  o r  perpetuate hepat ic  
t o x i c i t y  and preneoplasia. With regard t o  use o f  b i l e  acids as diagnost ic  
tools,  he described a complex study i n  which groups o f  r a t s  received 12 
d i f f e r e n t  treatments t o  produce as many d i f f e r e n t  types o f  impairment o f  
hepa tob i l i a ry  funct ion. Using assays developed i n  h i s  laboratory,  they were 
able t o  i d e n t i f y  95% o f  the animals w i t h  the appropr iate treatment group 
based on the serum b i l e  ac i d  p r o f i l e .  Dr.  Thompson then described 
experiments i n  which chenodeoxycholic ac id  (CDCA) mixed i n  the feed promoted 
the formation o f  hepatoce l lu lar  foc i .  This was the f i r s t  demonstration o f  a 
promotional e f f e c t  by a primary b i l e  acid. Because h igh concentrat ions o f  
CDCA can develop i n  animals w i t h  ce r t a i n  types o f  hepatoce l lu lar  diseases, 
the relevance o f  t h i s  f i nd i ng  i n  condi t ions t h a t  produce h igh endogenous 
concentrat ions o f  CDCA w i l l  be investigated. 

(4) Ce l l  Pro1 i f e r a t i o n  i n  Rat L i v e r  by the Mutagenic Carcinogen: Noncarcinogen 
Pair ,  2,4-Diaminotoluene and 2,6-Diaminotoluene -- Dr. Michael Cunningham, 
Chemical D ispos i t i on  Group, sa id  the research question he was concerned w i t h  
was what i s  the  basis f o r ' t h e  apparent lack o f  ' co r re la t ion  between the 
r esu l t s  from short-term genotox ic i ty  assays and the r esu l t s  o f  rodent 
bioassays. He described a ser ies  o f  studies aimed a t  determining the basis 
inc lud ing  using an imnunocytochemical method t o  measure c e l l  p r o l i f e r a t i o n  i n  
the l i v e r .  Ce l l  p r o l i f e r a t i o n  studies done w i t h  t h i s  p a i r  as we l l  as other 
chemicals o r  p a i r s  o f  chemicals have l e d  t o  the fo l l ow ing  conclusions: (1) 
the i n a b i l i t y  o f  2,6-diaminotoluene t o  induce carcinogenesis i s  not  due t o  
poor absorpt ion o r  b i oac t i va t i on  i n  *; (2) induct ion o f  c e l l  p r o l i f e r a t i o n  
i n  the l i v e r  cor re la tes  b e t t e r  w i t h  carc inogenic i ty  o f  2,4-and 
2,6-diaminotoluene and 1-and 2-nitropropane than does t h e i r  mutagenic i ty  i n  
v i t r o ;  and (3) induct ion o f  c e l l  p r o l i f e r a t i o n  cor re la tes  b e t t e r  w i t h  the- - 
tissue  spec i f i c  carcinogenesis (forestomach vs. l i v e r )  o f  e thy l  ac ry la te  than 
does i t s  mutagenici ty -- i n  v i t r o .  

END OF PROGRAM REVIEW 

V I I I .  Report o f  the Di rec tor ,  NTP: Dr .  David Ra l l  reported that :  (1) 
Dr. Robert Scala, Board Member and Chair, Technical Reports Review 
Subcoinnittee, was absent due t o  having suf fered a hear t  a t tack  recently. He 
was home, recovering we1 1 and expected t o  re tu rn  t o  work i n  a few weeks; (2) 
Dr. Dorothy Canter was j o i n i n g  the O f f i ce  o f  the Assistant  Administ rator  f o r  
S o l i d  Waste and Emergency Response, EPA, where she w i l l  be involved w i t h  the 
Superfund program, and he noted her near ly  10 years serv ice w i t h  NIEHS/NTP; 
(3) among recent and upcoming conferences a t  NIEHS were (a) "Appl icat ion o f  



Molecular Markers i n  Epidemiology" held February 21-22, (b) a symposium on 
"Mouse Pulmonary Carcinogenesisl' i n  honor o f  the memory o f  Dr .  Michael 
Shimkin cosponsored by Medical College o f  Ohio t o  be he ld  March 27-28, and 
(c) an in te rna t iona l  workshop sponsored by the S c i e n t i f i c  Group on 
Methodologies f o r  the Safety Evaluation o f  Chemicals on "Methods f o r  the 
Est imat ion o f  Cross Species Di f ferences i n  DNA Damage and Repair i n  the 
Context o f  Pharmacokinetic Mechanismsu t o  be he ld  March 19-24; (4) Dr .  Norton 
Nelson had d ied recen t l y  and Dr. Ra l l  comnented on what a great  loss  t h i s  was 
t o  many a t  NIEHS personal ly  as we l l  as t o  the f i e l d  o f  environmental hea l th  
(Dr. Nelson was the f i r s t  chairman o f  the NTP Board) ; and (5) the Board's 
Technical Reports Review Subcomnittee and associated ad hoc Panel o f  Experts 
would meet on A p r i l  25 t o  peer review NTP d r a f t  ~ e c h n i c a m e p o r t s  on 
DL-amphetamine su l fa te ,  3,3'-dimethylbenzidine dihydrochlor ide,  ethylene 
thiourea, sodium azide, and t r i s (2 -ch lo roe thy l )  phosphate, and on A p r i l  26 t o  
review the Report o f  the studies on sodium f luor ide.  As t h i s  was the l a s t  
meeting f o r  Dr .  Adrianne Rogers as a member o f  the Board, Dr.  Ra l l  presented 
her a c e r t i f i c a t e  and thanked her on behal f  o f  the Program f o r  her service. 

I X .  Review o f  Chemicals Nominated f o r  NTP Studies: There were nine 
chemical nominations considered by the Board. Two o f  chemicals were 
evaluated by the NTP Chemical ~ v a i u a t i o n  Comni t t e e  (CEC) on August 2, 1989, 
reviewed by the Board on November 30, 1989, and deferred so t h a t  f u r t h e r  
informat ion could be obtained. The other seven chemicals were evaluated by 
the CEC on January 24, 1990, (Sumnary data on the chemical s i nc lud ing  CEC 
recomnendations are  provided i n  Attachment 3.) Dr.  Upton chaired the review. 
Dr.  Wi l l iam Allaben, NCTR, Dr .  Dorothy Canter, NIEHS, and Dr. Janet Haartz, 
NIOSH, CEC members, and Dr. V i c t o r  Fung, NIEHS, NTP Chemical Select ion 
Coordinator, served as resource persons. Board members served as p r i nc i pa l  
reviewers f o r  one o r  two chemicals, and fo l l ow ing  the presentat ion and 
discussion o f  each chemical, motions were made and voted on. The Board's 
recomnendations f o r  the n ine chemicals are  sumnarized i n  Attachment 4. 

X. Concept Reviews - NIEHS-DIRT: Three p ro j ec t  concepts dea l ing w i t h  
germ c e l l  mutagenesis were presented by members o f  the Her i tab le  E f f ec t s  
Research Group and peer reviewed by the Board. A l l  three concepts 
represented a combination o f  ongoing work t h a t  had been concept-approved i n  
past  meetings o f  the Board and work t h a t  represented new d i r ec t i ons  based on 
resu l t s  o f  ea r l  i e r  experiments and the appl i ca t i ons  o f  new technologies. 
Concept review was required because the work statements had been modified. 
Background informat ion on concept review i s  g iven i n  Attachment 5, p. 1. 

(1) Chemical Induct ion o f  Genetic Transposit ion -- (Attachment 5, pp. 
3-4) 

"Chemical Induct ion o f  Genetic Transposit ionH - Dr. James Mason introduced 
the concept and Dr. Ar thur  Upton, Board member, served as p r i n c i p a l  reviewer. 
Dr.  Mason sa id  the ob jec t ives o f  the p ro j ec t  were (a) t o  determine i f  induct ion 
o f  genet ic  t ranspos i t i on  by chemicals can be induced, (b) t o  i d e n t i f y  chemicals 
o r  classes o f  chemicals t h a t  can induce t ransposi t ion,  and (c) t o  inves t iga te  
the mechanism(s). He reported t ha t  a simple genet ic  assay devised i n  
Drosophila has provided evidence t ha t  representat ives o f  two f am i l i e s  o f  
transposable elements are  induced t o  transpose i n  germ c e l l s  a f t e r  treatment 
w i t h  chemical mutagens. The concept proposes t o  support f u r t h e r  experiments 



i n  Drosophila whi le  extending studies t o  mice t o  determine whether chemicals 
induce t ranspos i t ion o f  endogenous transposons i n  the germ l i n e  o f  mamnals. 

Dr .  Upton supported the concept not ing t ha t  the technology and resources 
appeared t o  be ava i lab le  and t ha t  there were many p rac t i ca l  impl ica t ions 
f o r  the f indings. A f t e r  b r i e f  discussion by o ther  Board members, 
Dr .  L i t t l e  moved t h a t  the concept be approved. Dr. Rogers seconded the 
motion which was approved unanimously by the Board. 

(2) Chemical Induct ion o f  Chromosome Damage i n  Mouse Germ Ce l l s  -- 
(Attachment 5, pp. 5-6) 

"Chemical Induct ion o f  Chromosome Damage i n  Mouse Germ Ce l l sN - Dr .  Michael 
Shelby introduced the concept and Dr. Richard M i l l e r ,  Board member, served 
as p r i nc i pa l  reviewer. The object ives of the p ro j ec t  are t o  t e s t  chemicals 
f o r  the induct ion o f  chromosomal damage i n  mamnalian germ ce l l s ,  t o  
characterize chromosome aberrat ions a t  the cytogenetic and molecular levels,  
and t o  i d e n t i f y  developmental defects associated w i t h  he r i t ab le  chromosomal 
damage. Changes proposed are: (a) add i t iona l  e f f o r t  i s  proposed f o r  
karyotypic analysis o f  breakpoints associated w i t h  reciprocal  t ranslocat ions 
and other chromosomal rearrangements; and (b) development o f  methods f o r  
detect ing induct ion and germ c e l l  transmission o f  aneuploidy. 

Dr.  M i l l e r  thought t h i s  t o  be an exc i t i ng  concept w i t h  many po ten t i a l  
app l ica t ions t o  human studies and development o f  informat ion useful  f o r  
r i s k  extrapolat ion. He asked whether chemicals t o  be tested would be 
l i m i t e d  t o  those t o  which humans are exposed. Dr. Shelby rep l i ed  t ha t  
only chemicals o f  environmental importance would be evaluated i n  the 
t es t i ng  component; however, any chemical o f  s c i e n t i f i c  i n t e r e s t  could be 
looked a t  i n  the appl ied research aspect o f  the project .  

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

(3) Inves t iga t ion  o f  Spontaneous and Induced Mutations i n  Mouse Germ 
Cel ls  -- (A - ttachment 5, pp. 7-8) 

l l Investigation o f  Spontaneous and Induced Mutations i n  Mouse Germ Ce l l sM - 
Dr.  Michael Shelby introduced the concept and Dr.  John L i t t l e ,  Board member, 
served as p r i nc i pa l  reviewer. The object ives are t o  continue t es t i ng  
chemicals f o r  mutagenicity i n  mamnalian germ c e l l s  using the mouse morphologi- 
cal  spec i f i c  locus tes t ,  t o  expand the spectrum of mutational endpoints used 
and t o  character ize a t  the molecular leve l  the lesions associated w i t h  the 
mutations recovered. Four primary changes o r  expansions t o  the work statement 
were proposed, being: (a) t o  perform a mutagenesis experiment which w i l l  
combine several selected endpoints t o  permit detect ion o f  several classes o f  
mutations i n  a s ing le  experiment; (b) t o  place greater emphasis on the 
app l i ca t ion  o f  molecular techniques t o  the induction, detect ion and 
character izat ion o f  mutations; (c) mapping o f  new genomic inser t ions  v i a  - i n  
s i t u  hybr id i za t ion  techniques; and (d) establishment and maintenance o f  a - 
transgenic mouse data base. 

Dr. L i t t l e  endorsed the concept and said t ha t  the new d i rec t ions  described 
i n  expanding the scope would provide valuable informat ion f o r  improving 



character iza t ion  o f  induced lesions a t  the molecular l e v e l ,  espec ia l l y  
those involv ing  inser t iona l  mutations. Dr. L i t t l e  moved t h a t  the  concept 
be approved. Dr. Rogers seconded the motion which was approved unanimously 
by the Board. 



ATTACHMENT 1 

National C.ncn lnrtlhd.; Ynttng 

Pursuant to Public Law QU83. notice 
is hereby given of the meeting, of tbe 
Subcommittee on Cancer Centers. 
National Cancer A d v i m  Board 
National Cancer Institute. Natiaml 
l~ t i t u t e s  of Health on M u c b  I, lOgQ 
6130 Executive BoulevPrd &oa&ive 
Plaza North. Conference Room G. 
Rockville, MD 20852 

This meeting will be open to tha 
public from 10 a.m. to 4 p.m. to dimus 
the 5-year Plan on Cancer Centen. 
Attendance by the public will be kimited 
to space available. 

The meeting will be doad b tbe 
public from Q a.m. to 10 am. in 
accordance with the provtioDI ret forth 
in sew. =b(c)(4) and 552b(cX6) title 5. 
U.S.C. and rec lad)  of Public l a w  82- 
483, for the review, dLcuuion and 
evaluation of individual grant 
applicationr. There applicationr and the 
discussion could reveal confidential 
trade secrets or commercial property 
such as patentable matedal and 
personal information concerning 
individuals auociated with tbe 
applicationr the di.clorum of which 
would conrtitute a cbarty onwarrantad 
invasion of personal privacy. 

Mrs. Winifmd I. Lrunrdeh Comarittca 
Management 0 8 6 . ~ ~ .  National Cmxs 
Institute. 8000 Rockville Wre. BuWq 
31. Room 10A08, National irutitutsr of 
Health Bath&, Maryland 10e&. [301/ 
49e-57ae). will pronda a urrmesry of th 
meeting and mten of the Boerd 
memben. upon reqwt. 

Other idormatian b thb 
meeting can be -ior tba 
Executive SQCIC1IPry. ILr. h KiBW. 
National r9nr9, Imtitrlkktbmd 
lnrtitutar of Health Rsrr- 
North, Room 300.8.tbrlo biaryhd 
-(m-l.llponnquert. 

T h L n o t i o i r b e i q ~ L u  
t h n n l S d . y 8 p r i o r b t b U ~  
b e c o u ~ d t h  afcoodi~risq 
the attendance -br of 
unfolleraen co- achduk 

Pursuant to Public Law 82-483, notice 
is hereby given of a meeting of the 
National Toxicology Program (NTP) 
Board of ScienuT1c Couaselorrr, US. 
Public Health Service, in thr Conference 
Center, Building 101. South Campus, 
National Institute of Envimmatal 
Health Sciencbr [NIMS). 111 Akxorrder 
Drive, Rerearch T r h &  Park, Nwth 
Carolina on March 13 and 14 1- 

The meeting will be open to tha public 
fmm &45 am. until adjournment on 
March 13. The preliminary q e d a  with 
appmximob timer are a8 b h w r  
Revim t#&qsrirnentd T4~1~mlogy 

Blpad, @TB1, Divirion of 
ToxicdogyReseorchandTbaing 
M m s  

L15 am.+X~ am.--Introduction and 
Ov.rview of Obiectivsr and 
Pwporer of tBe ETB 

030 a.m.-ll:30 a.m.--Dercriptionr of 
Objectives and Activitie, for EI'B 
WorkCrwprinCbamiEol 
Dirporitioa. Clinical Pathology, 
Cenual Toxicoiogy, kr Vitro 
Toxicity, nnd ToxicoLqic Pathology 

~JIL-ZW p.m.-&IB Porter 
Semion 

100 p a + W  p.m--Sdentific 
Preaenta tion on Selected EI'B 
Reseerch Rojedr 

4 . a  p.m.d:W p.m.--General 
Dircuuion and Conducting 
Remarlu 

In accordance with the pwiriona wt 
forth in 8ectia 562b(c)(B) ti& I U S  
Code and nctioa Iqd)  of Public Law 
8UB3,themeeLi4gwillbechdtoth. 
publiE aa Much 14 from &I r ~ .  b 235 
p.m. for further avaltvtioa of mearch 
activtth in the 
Towiodo(prBr8ncLUodtoeYhr 
c o ~ t i o n o f ~  
qurlibutlooruAdpaiorPuw,tba 
compelenca d U v i d d  b m a m  
a d  rirrilr it- the did-  of 
whichmuhi mmtikute cbuty 
unwarranted invuion of perwrrul 
privacy. 

Tbm~rnUPrchllrillkopm 
t o ~ p o b h : f m r r 2 = 1 0 p m . t o ~ p l e  

-1.mfdlaem ="'P*& ,of IrNominored* 

N T P ~ N i P r ~ r r i l l b .  
revi.wd.se.mdtba-s 
evaluatd by ttr NIP a m m i d  
Evahrl iaorrrvrinrr(Q34~Fppy 
U 1 0 8 Q d u a ( u i t h c A s N n h r  
m W L O I 8 i r p h a r r l A M  
Ether (1-k (2) 2--+. 
n i - w  (-k (a c.L 
A d R d W ( l o l ~ k ( r ) C L I b Y  
Red Ill (WWS7-2); (5) C L Beric 

Bmwn 1 (1-b (el C. I. M c  
Brom 2 (-): and [q C L Dtraa 
Black 80 (t10098Qb). fm, of Lbc 
chemicalr were evaluated by the CEC 
on August Z1W6, reviewed by the 
Board on November 30, I-. and 
d e f e d  so that further information 
could be obtained. The chemkab an: 
(1) pAnbbbsluoic Add (150-13-0) 
and (2) ekniron (37319.374). 

The Executive Secretary, Dr. Larry G 
Hart. National Toxicology Program, P.0 
Box 12233. Reresrch Triaogh Park, 
North CProuM 27708. telapboor (8 lO)  
511-3971. Fl'S 62B4Wl. will beve 
available a roster of Boud mnnbem em 
axpart oonrultrrrtr and otba psguD 
infonnatioa prior to the m d &  and 
rummry ininutes rubsaqwnt to tbe 
meting. 

To inform the p d i c  d i m  .ad allow 
interested parties to comment or obtain 
infoma tion m k k r m  toxicology and 
carcinogenenis rtUdib. and short-term 
toxicity studies prior to public pear 
review, the Nationel Toxicology 
Program (NTP) .goin pubhhea ln tbe 
F . d . r o l R b g L L I a c u m ~ t ~ o f d r a f t  
T ~ R a p a m ~ f a  
evaluation by tbe Pear Review Poasl 
duriag their naxt rlx h Apnl 
1QQothroughOctokrlwl.'lb.~ 
will continue to be updeted wtth 
annQmQcmtm tn the P d a d  I- 
approximately Wu a yw. 'Zb. 
meetiagdatea faclaooen Apr(L2bab 
July llbll. and November 1S2a 
Specifi dew for tk lWl- will 
be eat8blirhhd at. la* tima 
The attachment gives draft Tadmkal 

Reportr d stwliar on Ehrmtralr lirted 
alphabetically within Lwwn or 
arthaatad d a m  of reviews and includes 
c.beddAbrtnecrsaniom#i8tty 
numbem nrparribl. 8t.R rciQltblr 
W i t h ~ B L m b e m . N I P n p a r (  
numbem (Uw4Pd)t F f 7 4 4 .  
rp.da,nwted.darlrutrrCioa,uul 
e x p o r o n l r n l r w d  

T h w  intaralffl ia bwing mom 
infollytioa.bacaeydtb&Jd&a 
l i d i n t h & w m m m m s t a w m n t i u g  
t o p ~ l a p o t d m l d u l m 1 . d t b .  
wrttculrrNnrrrllrd.ntlr(nd~ or 
kuible by tehphone or by mail to: - 



ATTACHMENT 2 

AGENDA 
BOARD OF SCIENTIFIC COUNSELORS 

NATIONAL TOXICOLOGY PROGRAM 

March 13 and 14, 1990 

CONFERENCE CENTER, BUILDING 101 , SOUTH CAMPUS 
NATIONAL INSTITUTE OF ENVIRONMENTAL HEALTH SCI ENCES 

RESEARCH TRIANGLE PARK, NORTH CAROL1 NA 

Tuesday, March 13, 1990 

OPEN MEETING 

8:45 a.m.- 8:55 a.m. Report o f  the Di rec tor ,  NTP Dr.  D. P. Ra l l ,  NIEHS 

Review o f  the Experimental Toxicology Branch (ET 
D i v i s i on  o f  Toxicology Research and Testing (DTR 

8:55 a.m.- 9:00 a.m. In t roductory  Remarks Dr .  R. Griesemer, NIEHS 

9:00 a.m.- 9:30 a.m. In t roduc t ion  and Overview o f  
Object ives and Purposes o f  
the ETB Dr. H. B. Matthews 

9:30 a.m.-ll:30 a.m. Object ives and A c t i v i t i e s  
o f  ETB WorkGroups 
A. Chemical D ispos i t ion  Dr. L. Burka 
B. General Toxicology Dr. J. Bucher 
C. Toxicologic Pathology Dr. M. E lwel l  
D. Mutagenesis Dr. E. Zeiger 
E. C l i n i c a l  Pathology Dr. M. Thompson 

11:30 a.m.-12:30 a.m. Lunch 

12:30 p.m.- 2:00 p.m. ETB Poster Session 

2:00 p.m.- 4:00 p.m. Selected ETB Research Pro jec ts  

1. St ruc tura l ,  Metabolic, Dr.  B. Ghanayem 
and Ce l l u l a r  Basis o f  
2-Butoxyethanol Induced 
Toxi c i  t y  

2. Somatic Mutagenesis Dr. E. Zeiger 
3. B i l e  Acids as Ind ica to rs  Dr. M. Thompson 

and I n i t i a t o r s  o f  Hepatic 
Tox i c i t y  



4. Ce l l  P r o l i f e r a t i o n  i n  Rat Dr.  M. Cunningham 
L i ve r  by the Mutagenic: 
Noncarcinogen Pair ,  2,4- 
Diaminotoluene and 2,6- 
Diaminotoluene 

4:00 p.m.- 5:00 p.m. General Discussion and 
Concluding Remarks 

Dr .  H. B. Matthews 

Wednesday, March 14, 1990 

CLOSED MEETING 

8:15 a.m.-12:30 p.m. Evaluation o f  Programs and Board and Consultants 
Personnel i n  the Experimental 
Toxicology Branch, NIEHS 

OPEN MEETING 

1:30 p.m.- 3:00 p.m. Review o f  Chemicals Board 
Nominated f o r  NTP Studies Dr.  D. Canter 

3:00 p.m.- 4:00 p.m. Concept Review - DTRT 
Procedures and Pr inc ip les  Dr. W. Johnston 
1. Chemical Induct ion o f  Dr. 3. Mason 

Genetic Transposit ion 
11. Chemical Induct ion o f  Dr .  M. ,Shelby 

Chromosome Damage i n  
Mouse Germ Ce l l s  

111. Inves t iga t ion  o f  Dr. M. Shelby 
Spontaneous and Induced 
Mutat ion i n  Mouse Gem 
Ce l l  s 

Adjourn 



NATIONAL TOXICOLOGY PROGRAM BOARD OF SCIENTIFIC COUNSELORS 

Dr .  Jay I. Goodman 
Professor 
Department o f  Pharmacology and 

Toxi co l  ogy 
Michigan Sta te  U n i v e r s i t y  
East Lansing, Michigan 48824 

March 13 and 14, 1990 

Dr. John B. L i t t l e  
Professor 
Department o f  Cancer B io logy  
Harvard School o f  Pub1 i c  Heal th 
Boston, Massachusetts 02115 

D r .  Daniel  S. Longnecker 
Professor 
Department o f  Pathology 
Dartmouth Medical School 
Hanover, New Hampshire 03756 

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

Dr .  Adrianne E. Rogers 
Professor, Department o f  Pathology 
Boston U n i v e r s i t y  School o f  

Medicine 
80 East Concord St reet ,  L-804 
Boston, Massachusetts 02118 

* Dr. Robert A. Scala 
Senior S c i e n t i f i c  Advisor 
Research and Environmental 

Heal th D i v i s i o n  
Exxon Biomedical Sciences 
P. 0. Box 235, M e t t l e r s  Road 
East M i l l s tone ,  New Jersey 08873 

Dr. E l l e n  K. S i l be rge ld  
U n i v e r s i t y  o f  Maryland 
Medical School 
Howard Hal 1 - 544 
660 West Redwood S t ree t  
Bal t imore, Maryland 21201 

Dr .  A r thu r  C. Upton (Chairperson) 
D i rec tor ,  I n s t i t u t e  o f  

Environmental Medicine 
New York Un ivers i  t y  Medi ca l  School 
550 F i r s t  Avenue 
New York, New York 10016 

* Not Present 



AD HOC REVIEWERS FOR NTP BOARD 
OF SCIENTIFIC COUNSELORS REVIEW OF 

EXPERIMENTAL TOXICOLOGY BRANCH, NIEHS 

March 13 and 14, 1990 

Dr .  Mohamed B. Abou-Donia 
Department o f  Pharmacology 
Duke Un ive rs i t y  Medical Center 
P. 0. Box 3813 
Durham, North Carol ina 27710 

Dr .  Gary P. Carlson 
Department o f  Pharmacology and Toxicology 
Purdue Un ive rs i t y  
West Lafayette, Indiana 47907 

Dr .  Cu r t i s  D. Klaassen 
Department o f  Phanacology and Toxicology 
Un ive rs i t y  o f  Kansas Medical Center 
Kansas C i t y ,  Kansas 66103 

Dr.  Ernest Hodgson 
Interdepartmental Toxicology Program 
North Carol ina State Un ive rs i t y  
Raleigh, North Carol ina 27695-7633 

Dr .  E l i eze r  Huberman 
B io log ica l  and Medical Research D i v i s i on  
Argonne National Laboratory 
Argonne, I l l i n o i s  60439-4833 
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Sutnnary Data on Chemicals f o r  Review by the Board o f  Sc ient i f ic  Counselors 
on March 14, 1990 

NTP 
Domestic Estimated Chemical Chemical 

Chemical Nomination Production Worker NTP Evaluation Comit tee Selection 
(CAS Number Source (lbs.) Exposure Test ingStatus Recomendations(Priority) Princples 

A. Chemicals for Reconsideration 

1. p-Aminobenzoic NIEHS >5.0x103 4,448 -Negative i n  -No test ing 
acid (1986-1988)b Salmonell a 
( 150-13-0) 

2. Elmiron FDA -No de f in i t i ve  -- -- 
(37319-17-8) product ion 

data available 

8. Mew Chemicals 

1. Bisphenol A NIEHS 0-1 .ox103 23,706 
d ig lyc idy l  (1977)C 
ether (DGEBPA) 3.4~108 
(1675-54-3) (Unrodif ied 

epoxy resins 
produced from 
D6EBPa i n  
1983) 

2. 2-Brmo-2- Private No de f in i t i ve  
nitropropane- individual production data 
1,3-diol avai 1ableb.c 
(52-51-7) Import 

1 .ox1d-1 .oX105 
(1977)C 

-Carcinogenicity 2 
(Hoderate-High ) 

-Posit ive i n  -Carcinogenicity studies -- 
Salnonel l a  by industry through 

- h s i  t i r e  fo r  EPA tes t  r u l e  
chromosomal 
aberrations (CA) 
and s is te r  chrona- 
t i d  exchanges (SCE) 
i n  Chinese hamster 
ovary (CHO) c e l l  s 

-On test  i n  -No test ing 
Salmonel l a  

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

-NTP i s  test ing s t ructura l ly -  
re1 ated compounds, p-ni t r o -  
benzoic acid and p-ni t ro- 
to1 wne 

-Potential as treatment f o r  
i n t e r s t i t i a l  c y s t i t i s  

-FDA has granted c h s i c a l  
"orphan drug status* 

-Lack o f  carcinogenicity data 

-High p r~duc t i on  
-St n i f i c m t  huaan exposure 
- E d  p r w s i t t g  test ing by 

industry under TSCA Section 4 
t es t  r u l e  

-Refer tes t  ine recomendation - 
t o  EPA 

-Check status o f  €PA tes t ing  
after OM year 

-Chemical not expected t o  have 
tox lc  e f fects  a t  the 
concentrrtions used 

-Available t o x i c i t y  data ind i -  
cate no cause fo r  concern -I 

2 
0 
I 
zz 
m 
Z 
--I 



NTP 
Domestic Est i ra ted Chemical Chemical 

Chemical Nomination Production Worker NTP Evaluation C m i  t tee Selection 
(CAS Nunber) Source (lbs.) Exposure Testing Status Recarmendations (Pr io r i t y  Prlncples Rationale/Rcurks 

3. C.I. Acid NC I 1 .0~l@4- 1,450 
Red 97 1.010 
(10169-02-5) (1977)C 

>5.0xlf 
(1988) 

4. C.I. Acid NC I 
Red 111 
(6358-57-2) 

5. C.I. Basic N C I  
Brown 1 
( 1052-38-6 ) 

6. C.I. Basic NCI 
Brown 2 
(6358-83-4) 

7. blfikD&ect NCI 

(8003-69-8) 

Listed i n  -- -- 
TSCA Inventory 
but no pro- 
duction volume 
reported 
(1977)C 
>5.0xlg3 
(1978) 
Inports 2.0~103 
(1989 )e 

Probably no 
longer produced 
i n  U.S.e 

-Chemical analysis 3 -Law production 
-Hetab01 i sm - L i d  ted occupational exposure 

(Low) -Scientific in terest  i n  
disul fonyl  benzldlne l o l e t y  

-Determine impuri t i e s  I n  
collnercially avai lable pro- 
duct and i den t i f y  aetabol i t e s  
p r i o r  t o  conslderlng 
toxlcological  studies 

-No test ing 

-Carcinogenicity 
(Low) 

-No test ing 

-Dermal absorption 
(High) 

-- -Law production 
-Lon potent lal  f o r  exposure 

3 -Structural i n te res t  
-Low production 
-Law potent lal  f o r  exposure 

-No longer produced i n  U.S. 
-Low potent ial  f o r  exposure 

3.8 -High production 
-Potentla1 f o r  h u u n  exposure 
-Substitute f o r  C. I. Direct 
Black 38, a known animal 
carcinogen 

-Consider f o r  carcinogenicity. 
studies only I f  dye I s  
absorbed by dermal route 



Footnotes 

a) National Occupational Exposure Survey, conducted by National I n s t i t u t e  f o r  
Occupational Safety and Health between 1981 and 1983. Cincinnati ,  OH 

b )  U.S. In ternat iona l  Trade C m i  ssion, Synthetic Organic Chemicals. U.S. Production 
and Sales. Annual Pub1 icat ion.  1985-1989. Washington, DC. 

C )  U.S. Environmental Protection Agency. Non-conf i d e n t i a l  por t ion o f  the I n i t i a l  TSCA 
Chemical Substances Inventory. Washington, DC 

d )  Chemical Economics Handbook. SRI In ternat iona l .  Menlo Park, CA. 1984 

e)  Personal comnunication from Dr. T. Helmes, Ecological and Toxicological Associat ion 
o f  the Dyestuffs Manufacturing Industry (ETAD) t o  Dr.  V. Fung, NTP. 



NTP CHEMICAL SELECTION PRINCIPLES 

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

Chemicals found in the environment that are not closely 
associated w i t h  comercia1 activities; 

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

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

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

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

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

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

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

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



Testing Recommendations for Chemicals Reviewed by Board of Scientific Counselors 
on March 14, 1990 

Chemical Nomination Testing Recommendations Rationale/Remarks 
(CAS Number) Source (Priority) 

1. p-Aminobenzoic acida NIBHS -No testing -Significant decrease in use 
(150-13-0) -Low potential for exposure 

-NTP is testing structurally- 
related chemicals, p-nitro- 
benzoic acid and p-nitrotoluene 

2. Bisphenol A diglycidyl NIBHS -Carcinogenicity studies -High production 
ether (DGEBPA) by industry through EPA -High human exposure 
(1675-54-3) test rule -EPA proposing testing by industry 

(WJh) under TSCA Section 4 test rule 
-Refer testing recommendation to EPA 
-Check status of EPA testing after 
one year 

4. C-I, Acid Red 97 
(10169-02-5) 

5. C.I. Acid Red 111 
(6358-57-2) 

Private -No testing 
individual 

NCI 

NCI 

-Chemical analysis 
-Metabolism 
(Low) 

-No testing 

-No significant toxicity effects 
observed in available studies 
-Chemical not expected to have toxic 
effects at concentration used 

-Low production 
-Limited occupational exposure 
-Scientific interest in disulfonyl 3 
benzidine moiety -I D 
-Determine impurities in commercially 1 
available products and identify 5 
metabolites prior to considering z 

-4 
toxicological studies 

P 

-Low production 
-Low potential for exposure 



Chemical Nomination Testing Recommendations Rationale/Remarlw 
( U S  Number) Source (Priority) 
.......................................................................................................... 
6. C.I. Basic Brown 1 NCI -Chemical analysis -Structural interest 
(1052-38-6) -Chemical disposition -Low production 

(Lov to moderate) -Low potential for exposure 
-Determine impurities in commercially 
available product and identify 
metabolites prior to considering 
for carcinogenicity studies 

7. C.I. Basic Brown 2 
(6358-83-4) 

8. C.I. Direct Black 80 
(8003-69-8) 

9. Elmiron b 

(37319-17-8) 

NCI 

NCI 

FDA 

-No testing 

-Dermal absorption 
(High) 

-Carcinogenicity 
-Teratogenicity 
(Moderate to high) 

-Not currently produced in U.S. 
-Lov potential for exposure 

-High production 
-Potential for human exposure 
-Used as substitute for C.I. Direct 
Black 38, a known animal carcinogen 
-Consider for carcinogenicity 
studies only if dye is absorbed 
by dermal route 

-Potential for treatment for 
interstitial cystitis 
-FDA has granted chemical "orphan 
drug statusn 
-Lack of carcinogenicity data 
-NTP should keep abreast of 
clinical trials 
-Carcinogenicity studies pending 
results of clinical trials 

................................................................................................. 
a) On November 30, 1989, the Board deferred p-aminobenzoic acid to obtain additional information on its 

use as a sunscreen, and the level of human exposure to the chemical from this use. 

b) On November 30, 1989, the Board deferred Elmiron to obtain more information on the efficacy and use 
of the drug, type of people using it, results of animal studies, and clinical trials. 



ATTACHMENT 5 

BACKGROUND CONCEPT REVIEWS 

The D i i  of Toxicology Research and Testing currently has 160 research and 
resource corrtracZs and i-cy agreements. These contracts and agreements 
support a wuicrty of aaivWs -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 Senha regulations. These project concepts in many instances 
codst of mom than om contract or interagency agreement. Concept reviews are 
needed for new pmjects, for -8 with chmgm in statements of work, and for 
p ~ o r r g o i n g f o r S y w s o r m o n , ~ h l a s t ~ r ~ .  Fmconceptswere 
rwbwed and appmd by the NTP Board of ScbmMc Counselors (BSC) in March 1989. 
Four come@$ ware revimmd md approved at the November 1989 BSC Meeting. 

The project concept reviews are conducted by the NTP Board of Scientific 
Counsdon and am open to the public so long as discwsions are limited to review of the 
genmd projm purposcw, scopes, goals, and Wous optional approaches to pursue me 
m program cqectm. m w q  win tx m to me public, ~WWOVW, it me 
con~a@dku~~bmtumtotha ~ o r ~ o f ~ l s o f ~ ~ o r  
RFPs, #rch rs ~~ appmchm, pmtocds, sbtmmb of work, data formats, 
or prockrd -. Closiclg the smsion b intended to protect the fm exchange 
of the a&Wy group mbm' opinbns and to avoid prmatwe release of details of 
~ ~ ~ o r R F C S .  

lhe Board members am asked to mviw the project concepts for ovcKall value and 
scbntk mbvmca as wed as br futfbg the program goal of protecting public health. 
s p a d c a r c w a ~ ~ :  



INTROOUCTIONTO GERM CELL MUTAOENESlS CONCEPTS 

Thrw cacept statements dealing with germ cell mutagenesis are being presented 
to tho Borrd for aeproval. AU three concspts repramt a combination of ongoing work 
that has bom ~ a p p r o w d  in past meetings of the Board of Scientific Counselors 
and work that repmmts m u  dire@om based on resub of earlier experiments and the 
applicttbrrs of new Wchdogh. Concept roview is required at this time because the ~~~~~. 

The two pmjocts on Mucad mutations and chmmame damage in mouse germ 
cdb oath indude two primvy cwpwmts, om dealing with testing of chemicals for 
gum ail mutqpWy md tho other with b d ~  hw@@ons into tho processes of 

h mvmJivr gum ails. Tho third pmject, which indudes studies on the 
i- d ohnmts in mum and m i l e ,  is designad to investigate 
a nwchnbm of chsnr i c r l l ya  rnutatbm that i8 of potmW importance in germ cell 
mutagam&. 



NATIONAL TOXICOLOGY PROGRAM CONCEPT R NIEW 

CONTRACT TITLE: Chemical Induction of Gmaic Transposition 

PROJECT OFFICERS: James M. M a m ,  (919) 5414483 
Jack 8. Bishop, (919) 541-1876 

OBJECTIVE: Recent evidence suggWs that VampomW genetic ebmmts that reside 
in the genomes of many organisms may be induced to trans- in response to chemical 
treatment. The objedvos of the proposed ~ ~ ~ o c Z S  are (1) to detwnhe if transposition 
can be induced by cbdcds, and, if indudm can b -, (2) to i d e m  
chemicals or dassa of chedcab that are capabk of hdudng tmnqm&n, and (3) to 
investigate the rnecWWn(s) of c h ~ ~ ~ ~ i c a P t y - i n d U  v. 
CONCEPT STATEMENT: Where it has beon investigaW, a signiftcarrt p r o m  of 
naturally occurring mutations has beon found to result from WMion of a tmsposable 
element. In Drosophikr, for exampb, that ' isd034tO5096Amughthe 
dat&aseisMur,~areafew~ofptoporbonspontarwKxw~rnullbbnrhthmnoum 
t h a t r e s u M t r o m ~ o J ~ ~ .  F w l h c K , c h e m i d ~ o f  
endogenous r v  has beem dtmmWmW in adhwsd ~ Q U S O  cob and in 
lower eukaryotss. 



It is proposed to suppod further expdmefIts in Oroaophila and mice to dstarmino whether 
chemids induce tfansposRiorr 0f cmdoglWtOus -S in the $WrTl line Of higher 
eukaryotes, and if chemical inductiocl of tf-n can be verified, to inve!j?gate the 
molecular basis of the genetic events. 



-NAllONAL TOXICOLOGY PROGRAM CONCEPT REVIEW 

PROJECT OFFICERS: Jack 8. Bishop (919) 541 -1876 
Michael D. Shelby (919) 541-4667 

OBJECTIVE: The 0 b w 8 S  d work to bs =nduCbd under the proposed intwagency 
agreement are to test chemicals for the induction of chromosomal damage in mammalian 
germ cells, to characterire chromosoma( abwatkm at the -me& and molecular 
levels, and to identify developmental ddocts arrsodaterd with heritable chromosomal 
damage and to relate these defec& to human doWopmental anomalies that may result 
from similar chromosome damage. Results of Studies on the induction of 
chromosome damage in mammalian g m  d l s  w v e  as a resource for regulatory 
agencies evaluating the health risk of chemicals to which humans are exposed. 

CONCEPT, STATEMENT: Among the naturally occurring and synthetic ctHKnicals to which 
humans are exposed am those with the capacity to interact with DNA and give rise to 
mutations. Exposwe of humans to mutagenic chemicals may give rise to mutatiocls in 
germ cells, the transmission of these mutatiom to subsequent generations, and a 
resultant increase in frequmcb Of gmetk d&8as8$ in th0 popuk&n. the 
risk of such health d&!s pfmedy must be through whak mammal assays 
because tesa using lower oqanbm or mammalian cdk in vitro do not address 
transmission of induced rnutatbm through the gmm cdk, $mn dl Stage ~p8db ty ,  and 
the various unique phyWogd, and tmmport factors that exist in conjunction 
with mammalian rm= Cdk 



PROPOSED-CHANGES TO THE CURRENT STATEMENT OF WORK: 







Toxicity and C ~ ~ i c i t y  Studka in Animals 
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.NTP CONCEPTS APPROVED PRIOR TO MARCH 1989 


