
NATIONAL TOXICOLOGY PROGRAM 

BOARD OF S C I E N T I F I C  COUNSELORS 

OCTOBER 29 AND 3 0 ,  1985 

SUMMARY MINUTES 



Contents 

National Toxicology Program 
Board o f  S c i e n t i f i c  Counselors Meeting 

October 29-30, 1985 

Summary Minutes 

Review o f  NIEHS/NTP 
Patho low Branch Proqrams 

I. 
I I .  

111. 
I V .  
v. 

V I .  

V I I .  
V I I I .  

I X .  

X. 

X I .  

X I I .  

Overvi ew 
Tumor Pathology 
Toxi co l  ogi  c Pa tho1 ogy 
Laboratory Animal Management 
Experimental Path01 ogy 
C l  i n i c a l  Pathology and NMR Studies 

Report o f  the Director ,  NTP 
S ta tus  Report on Reproductive and Developmental 

Toxi co l  ogy Program Review Subcommi t t e e  
S t ra ins  o f  Mice f o r  Chemical 

Carcinogenic i ty  Studies 
N IIHSINTP Concept Review 

Mouse S t ra i n  Di f ferences i n  
Hepatocarcinogenesis 

Discussion a t  Levels o f  Evidence 
o f  Carcinogenic i ty  

Peer Review and P r i o r i t y  Ranking o f  
Chemicals Nominated f o r  NTP Test ing 

Page Numbers 

Attachments 1-7 



NATIONAL TOXICOLOGY PROGRAM 

BOARD OF SCIENTIFIC COUNSELORS MEETING 

OCTOBER 29 AND 30, 1985 

Summary Minutes 

The National Toxicology Program (NTP) Board of S c i e n t i f i c  Counselors met on 
October 29 and 30, 1985, i n  the Conference Center ,  Bui lding 101, South 
Campus, National I n s t i t u t e  of Environmental Heal t h  Sciences (NIEHS) , 
Research Tr i ang le  Park,  North Carol i na (Attachment 1 : Federal Reg i s t e r  
Meeting Announcement; Attachment 2:  Agenda and Roster  of Members and Expert  
Consul tan ts ) .  Members of t h e  Board a r e  Drs. James Swenberg (Chai rperson) ,  
Norman Bresl ow, Michael Gal 1 o, J e r r y  Hook, Jeanne Manson, Mortimer 
Mendelsohn, F rede r i ca  Pe re ra ,  and Henry P i t o t .  Dr. Hook was unable t o  
a t t e n d  the meeting. 

Review of NIEHSINTP Chemical Pathology Branch Programs 

I .  Overview: Dr. Gary Boorman, Branch Chief, b r i e f l y  descr ibed  the 
h i s t o r y  of  the pathology programs a t  NIEHS inc luding  involvement i n  the NTP 
beginning i n  1978, and t h e  background and spec i a l  e x p e r t i s e  of t h e  pro- 
f e s s i o n a l  s t a f f .  The Branch is  organized i n t o  f i v e  un i t s :  e l e c t r o n  
microscopy and h i  s t01  ogy ; tumor pathol ogy; toxic01 og ic  pathol ogy ; experi-  
mental pathology; and l abo ra to ry  animal management. Dr. Boorman s t a t e d  
there were three broad themes o r  goa ls  of the Branch: ( 1 )  t o  improve 
qua1 i t y  assessment and v a l i d a t i o n  of t h e  pathology da t a  from the rodent  
s t u d i e s  t o  a s s u r e  t h a t  the d a t a  f o r  which t h e  p o t e n t i a l  t o x i c i t y  and ca r -  
c inogenic i  t y  of a chemical is. eva lua ted  i s  sound and accura te ;  ( 2 )  t o  make 
g r e a t e r  use of e x i s t i n g  resources ,  e.g., t h e  a r ch ives ,  t o  conduct more 
r e t r o s p e c t i v e  and i n  depth research  s t u d i e s ;  and (3)  t o  a t tempt  t o  b e t t e r  
understand the na tu ra l  h i s t o r y  and biology of  the tumor and non-tumor 
l e s i o n s  observed us ing  s t a t e - o f - t h e - a r t  techniques,  e.g., immunoperoxidase 
a s say ,  and nuc lear  magnetic imaging. He concluded by r epo r t i ng  on major 
r e sea rch  a c t i v i  t ies  inc luding  research  on myel o t o x i c i  t y  of envi ronmental 
chemicals  ( i n  c o l l  ab-orat ion w i t h  the NIEHSINTP Immunotoxicology Sec t ion ) ,  
research  on the e f f e c t  of corn o i l  on the pancreas ,  and in-house s t u d i e s  on 
methyl i socyana te  and methyl bromi de. 

11. Tumor Pathology: Dr. Scot  E u s t i s ,  Sec t ion  Head, noted t h a t  80  t o  90% 
o f  the group 's  e f f o r t s  a r e  devoted t o  suppor t ing  the s c i e n t i f i c  a c t i v i t i e s  
o f  the Toxicology Research and Tes t ing  Program w h i c h  i s  the NIEHS component 
o f  the NTP. A major p a r t  of their a c t i v i t y  i s  involved w i t h  v a l i d a t i n g  
diagnoses  and coo rd ina t ing  and t r a c k i n g  the flow of pathology m a t e r i a l s  and 
d a t a  from completion of the in-1 i fe  study t o  p repa ra t i on  of the NTP 
Technical Report inc lud ing  e n t r y  i n t o  the computerized d a t a  base systems 
used by the NTP. The primary o b j e c t i v e s  of the Sec t ion  a r e  ( 1 )  t o  ensure  
the thoroughness and accuracy of the pathology d a t a  from ch ron ic  s t u d i e s  
through a mu1 t i - s t a g e  review process ,  and ( 2 )  t o  ensu re  t h a t  the c r i t e r i a  
used f o r  d i agnos i s  and eva lua t ion  of l e s i o n s  a r e  up-to-date and reflect 



cur ren t  know1 edge regarding b io log ica l  behavior o f  the lesions. Dr .  Eust i  s 
discussed the stages o f  pathology data review culminating w i th  Pathology 

Working Group (PWG) review and reso lu t ion  o f  diagnostic d i  screpanci es and 
evaluat ion o f  treatment re la ted  lesions. With regard t o  (2) , the mater ia ls 
i n  the archives have been used t o  conduct re t rospect ive studies on spec i f i c  
types o f  tumors fo l lowed by sponsorship o f  i n te rna t iona l  conferences t o  
share informat ion derived, e.g., on tumors o f  the exocrine pancreas, b ra in  
and ovary. Prospective goals o f  the Section are (1) t o  pu t  the respon- 
s i b i l i t y  f o r  data aud i t i ng  and qua l i t y  assurance back w i t h  the contractor  
1 aboratories, and (2) t o  exer t  a be t t e r  e f f o r t  t o  educate and provide guide- 
1 i nes t o  the contractor  1 aboratory pathol ogi sts, e.g. , appropriate 
diagnost ic termi no1 ogy . 
There was support by the Board members and ad hoc reviewers f o r  pu t t i ng  
more respons ib i l i t y  on the contractor  l a b o r z o r l e s  i n  data aud i t i ng  and 
q u a l i t y  assurance bu t  concern expressed t h a t  there be adequate monitoring 
by the NTP. They also supported use o f  the archives f o r  indepth re t ro -  
spective studies and ca l l ed  f o r  more such studies. 

I 11. Toxicologic Pathology: Dr .  Charles Montgomery, Section Head, said 
t h e i r  primary respons ib i l i t y  was the management and support o f  the anatomic 
pathology aspects o f  the acute, subchronic, and i n te r im  s a c r i f i c e  studies 
conducted by the NTP. He noted t h a t  125 studies had been reviewed since 
1981. Other responsi b i  1 i t i e s  i n c l  ude: (1)  devel oping and managing the 
pathology por t ion  o f  the Toxicology Data Management System (TOMS); (2) con- 
duc t i  ng co l labora t i ve  and independent research; and (3) provid ing diagnostic 
pathology and t ra in ing.  He stated t h a t  informat ion developed i n  the sub- 
chronic PWG had contr ibuted t o  the decisions t o  go t o  three doses i n  chronic 
studies as wel l  as decisions t o  i n i t i a t e  i n t e r im  s a c r i f i c e  and stop exposure 
studies. Dr .  Montgomery described the computerization o f  pathol ogy data. 

D r .  Montgomery described several areas o f  independent research i n  the 
Section, including: (1) the renal pathol ogy o f  ch lor inated a1 i pha t i c  chem- 
i ca l s ;  (2)  the ovary as t a rge t  organ f o r  various chemicals i n  prechronic and 
i n te r im  s a c r i f i c e  studies; (3) studies, using the archives as a resource, on 
g a l l  bladder les ions and chordomas as wel l  as using an immunoperoxidase 
technique t o  detect  c e l l  surface markers i n  mouse lymphomas. Future a c t i v i -  
t i e s  include a predominant emphasis on cont inuing pathology support o f  NTP 
toxicology and carcinogenesis studies, somewhat more time f o r  research as a 
r e s u l t  o f  t rans fe r  o f  data computerization t o  the Tumor Pathology Section, 
and cont inuing review o f  the f i r s t  100 NTP studies w i t h  attempts t o  corre- 
l a t e  nonneoplastic and neoplast ic  les ions i n  ta rge t  organs and tissues. 
Discussion by the peer reviewers focused on the ro les  o f  in-house pathology 
contrasted w i th  what can be done by pathologists i n  the cont ract  labora- 
to r ies ,  and on how the subchronic data i s  used i n  dose se lect ion and design 
o f  the chronic studies. 

I V .  Laboratory Animal Management: Dr .  Ghanta Rao, Section Head, said h i s  
program supervises and d i r ec t s  under cont ract  production o f  genet ica l ly  and 
m i  c rob i  01 ogi ca l  l y  defined B6C3F1 m i  ce and F344 r a t s  f o r  NIEHSINTP toxic01 - 
ogy and carc inogenic i ty  studies. He described the contracts t ha t  support 
rodent production, moni tor ing f o r  rodent diseases, genetic monitoring, and 



d i e t  production and analyses .  Monitoring of animal c a r e  i n  the toxicology 
s t u d i e s  is  c a r r i e d  o u t  by s i te  v i s i t i n g  each of the toxicology t e s t i n g  
l a b o r a t o r i e s  a t  l e a s t  once a y e a r  and eva lua t ing  t h e  animal c a r e  and hea l th  
by reviewing the procedures ,  i n spec t ing  the f a c i l i t y  , and examining animals 
on test. Monthly r e p o r t s  from the l a b o r a t o r i e s  a r e  reviewed t o  a s s e s s  
f u r t h e r  the q u a l i t y  of animal c a r e  and management. Diseases  a r e  i n v e s t i -  
ga ted  through s e r v i c e s  of two d i agnos t i c  1 abora tory  con t r ac t s .  A con- 
t i n u i n g  goal i s  t o  reduce the prevalence of  v i r a l  and microbial  i n f e c t i o n s  
i n  rodents  on t h e  s t u d i e s .  Laboratory Animal Management p a r t i c i p a t e s  i n  
review of proposa ls  and s i te  v i s i t s  f o r  new l a b o r a t o r i e s ,  t echnica l  eva l -  
ua t i on  of p roposa ls  f o r  p rechronic  and chronic  s t u d i e s ,  r ev i s ion  of  the 
NTP General Statement  of Work, and a s s i s t i n g  and providing e x p e r t i s e  t o  t h e  
1 a b o r a t o r i e s  and t o  NTP s t a f f .  

Dr. Rao spoke about  r e c e n t  workshops sponsored by Laboratory Animal 
Management w h i c h  i n  p a r t  responded t o  recommendations i n  the r e p o r t  of  the 
NTP Ad Hoc Panel on Chemical Carcinogenesis  Tes t i ng  and Evaluation. One 
had t o  do w i t h  eva lua t ing  s t r e n g t h s  and weaknesses of var ious  s t r a i n s  of 
mice f o r  toxicology and ca rc inogenes i s  s t u d i e s  concluding t h a t  t h e  B6C3F1 
mouse was s t i l l  the b e s t  model s i n c e  a b e t t e r  a l t e r n a t i v e  could no t  be iden- 
t i f i e d .  Other workshops concerned the use of hamsters a s  an a l t e r n a t i v e  
s p e c i e s  and the r o l e  of animal d i e t  i n  toxicology and carc inogenes is  s tud-  
ies. 

Future  p lans  inc lude  con t inua t ion  of primary a c t i v i t i e s  i n  monitor ing an i -  
mal c a r e  a t  t h e  t e s t i n g  l a b o r a t o r i e s  and producing qua1 i t y  animals f o r  the 
s t u d i e s .  Enhancing con t ro l  and prevent ion of i n f e c t i o n s  i n  the rodents  will 
be a chal lenge.  The hamster model w i l l  be eva lua ted ,  and var ious  s t r a i n s  of 
mice and var ious  types  of d i e t s  will be eva lua ted  f o r  u se fu lnes s  i n  toxico-  
1 ogy and c a r c i  nogenesi s s tud i e s .  

V .  Experimental Pathology: Dr. Robert Maronpot, Sec t ion  Head, repor ted  
t h a t  the three major a c t i v i t i e s  of t h e  Sec t ion  a r e  (1) t o  suppor t  t h e  NTP 
t o x i  col ogy programs, (2)  t o  provi de d i agnos t i c  path01 ogy and' cl i n i ca l  patho- 
logy suppor t  f o r  MIEHS s c i e n t i s t s ,  and ( 3 )  t o  conduct independent research .  
E labora t ing  on the research  a c t i v i t y  t o  emphasized t h a t  the p r o j e c t s  s t ud i ed  
were considered t o  be r e l e v a n t  t o  program needs and pr imar i ly  c o l l a b o r a t i v e  
i n  nature .  Underlying motivat ion f o r  the research  is  t o  understand the 
biology of the toxic01 ogic  responses  observed i n  NTP s tud i e s .  

Among major research  a r e a s ,  f i r s t  a r e  the s t u d i e s  w i t h  i n  v ivo  r a t  l i v e r  
tumor models, c u r r e n t l y  the p a r t i a l  hepatectomy ( P H I  morn= the neonatal 
model. W i t h  the PH model, s i x  d i f f e r e n t  i n i t i a t o r s  have been used along 
w i t h  phenobarbi ta l  a s  a promoter t o  study oncogene a c t i v a t i o n  and express ion  
i n  the induced l i v e r s .  An i n i  t i a t i on -p romot ion - in i t i a t i on  model is  being 
used t o  study t h e  2 - h i t  hypothes i s  f o r  t h e  mechanism of chemical car -  
c inogenes is .  The promotional a c t i v i t y  of sodium dodecyl s u l f a t e  was 
i n v e s t i g a t e d  i n  the neonatal model. Under three c o n t r a c t s ,  the two models 
a r e  being r e f ined ,  e.g., e f f e c t s  of d i e t ,  r a t  s t r a i n  and sex on l i v e r  tumor 
response will be eva lua ted ,  and, subsequent ly ,  s e l e c t e d  chemical s w i  11 be 
eva lua t ed  i n  the r e f i n e d  models. Dr. M a r o n ~ o t  d i scussed  an in-house co l l ab -  
o r a t i v e  study i n v e s t i g a t i n g  oncogene a c t i v a t i o n  and expression i n  spon- 
taneous and chemically induced rodent  tumors. He s a i d  t h e  NTP long-term 
s t u d i e s  provided a unique resource  f o r  ob t a in ing  va r ious  types  of tumors 



Discussion by the Board and ad hoc reviewers was concerned w i t h  refinements 
i n  1 i ver tumor model s, whethF orwhy other i n i  t i  a t i  on/promotion models were 
not being used, future directions of the oncogene studies, and peer review 
of in-house projects. 

VI. Cl inical Pathology and NMR Studies: Dr. Morrow Thompson elaborated on 
three major objectives of the cl inical  pathology discipline,  other than con- 
tinuing d i rec t  support of NTP rodent studies. First is standardization of 
c l in ica l  pathology techniques. He discussed two factors i n  sample collec- 
t ion,  bleeding s i t e  and type of anesthetic, which can af fec t  or introduce 
vari abi 1 i ty i nto hematol ogic and cl i n i  cal chemical val ues measured. Second 
i s  optimization of the application of techniques i n  the studies which means 
using the most appropriate t e s t ,  e.g., total  b i l e  acids are more sensit ive 
indicators of hepatobiliary function following animal exposure to  hepato- 
toxins than are serum enzymes, and the most appropriate time, often i n  1 i f e  
rather  than a t  terminal sacrifice.  Thi rd  i s  evaluation and i n t e r p r e C t 5  
of the data from NTP studies. The evaluation i s  usually of unaudited data 
taken during the study while problems can s t i l l  be corrected. An interpre- 
ta t ion of the cl inical  pathology data from the completed study will be writ- 
ten and included i n  the final technical report. 

Discussion by the Board and ad hoc reviewers centered on how cl inical  path- 
ology data could be used i n  mea6sence  of morphologic changes or  c l inical  
abnormalities, or how such data could or should be integrated w i t h  other 
data from prechronic studies, and on questions about indicators of immunolo- 
gic, endocrine or genetic toxicologic effects.  

Dr. Thompson then discussed a coll aborative project w i t h  the Radio1 ogy 
Department, Duke University Medical Center, t o  explore the uses of nuclear 
magnetic resonance ( N M R )  imagi ng i n toxicology studies. After descri b i  ng 
the physics of the system he talked about ongoing projects us ing  the NMR to  
1 ook a t  biological samples. He said they hoped to  be able to  detect pre- 
neoplastic foci ( l i v e r )  before they can be detected by other means, and to  
follow regression/progression of neoplastic lesions. In following 
discussion, he was cautioned t o  define carefully the questions to  be asked 
and seek peer review i n  protocol design so as to  optimize the use of th i s  
unique analytical system. 

VII. Report of the Director, NTP: Dr. David Rall reported that: (1) the 
conference on qua1 i ty assurance ent i t led  "Managi ng Conduct and Data Qua1 i ty 
of Toxicology Studies" cosponsored by the NTP, American Industri a1 Health 
Council and other industry trade groups was to  be held on November 18-20, 
1985, i n  Raleigh, N. C. Dr. Frank Press, President, National Academy of 
Sciences, was to  be keynote speaker; ( 2 )  the Technical Reports Review 
Subcommittee (Peer Review Panel) of the Board will meet on December 9, 1985, 
a t  NIEHS t o  review d ra f t  technical reports on the toxicology and car- 
cinogenesis studies of ampicill i n  tri  hydrate, chlorpheniramine maleate, 
dimethyl vinyl chloride, methyl methacryl a te ,  oxytetracycl i ne hydrochloride, 
and trichloroethylene; ( 3 )  the FY 1985 NTP Annual Plan has been printed and 
i s  being distributed; (4 )  the FY 1986 House and Senate appropriations b i l l s  
fo r  the NIH have passed, and the NIEHS seems to have fared f a i r ly  well. 
However, should the Deficit  Reduction Act pass, substantial budgetary cuts 
m i g h t  be effected; ( 5 )  the concern the Board had w i t h  the proposed methodol- 



ogy i n  the  concept proposal f o r  an NTPIEPA interagency agreement, "Design 
f o r  the  Test ing  Phase o f  a Retrospect ive Study o f  PMN Heal th Hazard 
Predict ions," reviewed on May 1, 1985, had been resolved and there  would be 
a progress r e p o r t  on t h i s  p r o j e c t  a t  t he  next  Board meeting. Dr .  Ernest  
McConnell, NIEHS, discussed h i s  t r i p  t o  Moscow as head o f  a s c i e n t i f i c  
delegat ion i n v e s t i g a t i n g  contaminat ion and poss ib le  hea l th  e f f e c t s  on 
American d ip lomat ic  s t a f f  and t h e i r  f a m i l i e s  o f  t he  chemical dust, NPPD, 
used as a su rve i l l ance  agent. 

V I I I .  Status Report on Reproductive and Developmental Toxicology Program 
Review Subcommittee A c t i v i t i e s :  Dr .  James Lamb, NIEHS, s a i d  the  Sub- 
committee (now char tered as a standing Subcommittee o f  t he  Board) h e l d  i t s  
f i r s t  open meeting on September 27, 1385, i n  C inc innat i .  Dr .  Jeanne Manson 
i s  the  Chair, and the  membership comes from academia, i ndus t ry  and govern- 
ment. Among the  Subcommittee's a c t i v i t i e s  are concept review o f  new p r o j e c t  
proposals, review o f  techn ica l  proposals f o r  con t rac t  renewal, review o f  
d r a f t  repo r t s  and review o f  inhouse research. I n  summary, t he  group gives 
valuable feedback on t h e  research and t e s t i n g  pro toco ls  a t  t he  th ree agen- 
c ies.  

I X .  S t ra ins  of Mice f o r  Chemical Carc inogenic i ty  Studies: (Attachment 3) 
D r .  Rao, Sect ion Head, Laboratory Animal Management, sa id  a workshop on t h i s  
sub jec t  was organized, i n  p a r t  i n  response t o  a recommendation o f  t he  Ad Hoc 
Panel on Chemical Carcinogenesis Test ing  and Evaluat ion t h a t  t he  NTP "g i ve  
ser ious cons idera t ion  t o  replacement o f  t he  B6C3F1 mouse w i t h  a s t r a i n  
having an es tab l ished 1 ower and l e s s  va r iab le  spontaneous incidence o f  
important  tumors t h a t  are induced by chemicals." Presentat ions a t  t he  
workshop reviewed h i s t o r i c a l  c o n t r o l  tumor incidences f o r  B6C3F1 (B6) mice, 
compared tumor incidences f o r  d i f f e r e n t  s i t e s  and a t  d i f f e r e n t  ages f o r  B6 
mice and o ther  s t ra ins ,  and compared su rv i va l  r a t e s  f o r  o ther  mouse s t r a i n s  
w i t h  the  B6. The conclusions evo lv ing  from the workshop were tha t :  
(1) there  i s  no acceptable replacement f o r  t he  B6 mouse a t  t h i s  time; 
( 2 )  more in format ion  should be developed on 1 i v e r  tumor s u s c e p t i b i l i t y  o f  
t h e  B6; (3 )  o ther  mouse hybr ids  should be f u r t h e r  studied; and (4)  an ade- 
quate data base should be developed w i t h  o ther  rodents such as the  hamster 
t o  use as a s u b s t i t u t e  where metabolism o f  a chemical would i n d i c a t e  an 
advantage. I n  discussion, the  Board supported cont inu ing use o f  t he  B6C3F1 
mouse, wh i l e  cont inu ing t o  evaluate o ther  s t r a i n s  and species. 

X .  NIEHSINTP Concept Review - Mouse S t r a i n  D i f fe rences i n  
He~atocarcinoaenesis: (Attachment 4) D r .  J e f f r e y  C o l l  ins .  " 
~ a k i  nogenesi s and 1.oxico1 ogy   valuation   ranch ,- sta ted  t h a t  t he  proposed 
p r o j e c t  would be an experimental fo l low-up t o  the  workshop described by 
D r .  Rao. The o b j e c t i v e  o f  t he  proposal w i l l  be t o  evaluate poss ib le  s t r a i n  
d i f f e rences  i n  hepatocarcinogenesis i n  gene t i ca l l y  def ined mice, par- 
t i c u l a r l y  those r e l a t e d  t o  the  B6C3F1 mouse. S p e c i f i c a l l y ,  two known 1 i v e r  
carcinogens, w i l l  be used i n  para1 l e l  cond i t ions  i n  t h e  var ious s t ra ins .  

I n  a 1 engthy d i  scussion, the  Board r a i  sed several concerns, especi a1 l y  : 
(1 )  the  unknown v a r i a b i l i t y  r e s u l t i n g  from animal d ie t ;  ( 2 )  t h e  need f o r  
data on t h e  re1 a t i v e  c ross -s t ra in  b io t rans format ion  o f  the  chemicals; 
(3 )  quest ions as t o  whether t h e  two chemicals proposed 
( 1,1,2,2-tetrachl oroethane and 2,6-dichl oro-p-phenyl enedi ami ne) were the  



most app rop r i a t e ;  and (4)  the p ro j ec t ed  c o s t  is cons iderab le  - could  the 
number of b io log i c  endpoin ts  measured be reduced, and perhaps the l eng th  of 
the s tud i e s?  There was a consensus f o r  approving the concept  con t ingen t  on 
r e so lv ing  t h e s e  concerns.  Dr. Gal lo  moved t o  accep t  t h e  concept.  
Dr. Breslow seconded t h e  motion and i t  was accepted by 4 a f f i r m a t i v e  t o  
2 nega t ive  (Dr. Manson, Dr. P i t o t )  votes .  The NTP should r e v i s e  t h e  concept  
t o  address  ques t i ons  r a i s e d  and r e t u r n  t h i s  t o  the Board either by mail o r  
a t  the next  Board meeting. 

XI. Discussion of Levels  of Evidence of Carcinogenici ty:  (Attachment 5 )  
Dr. James Huff, TRTP, NIEHS, r epo r t ed  the f i v e  l e v e l s  of evidence of car -  
c i n o g e n i c i t y  were an a t tempt  by the NTP t o  provide d e s c r i p t o r s  which can be 
used t o  i n t e r p r e t  the f ind i  ngs from 1 ong-term toxic01 ogy and c a r c i  nogenesi s 
s t u d i e s  i n  rodents .  They have been used f o r  more than two y e a r s  ( s i n c e  June  
1983) t o  desc r ibe  t h e  r e s u l t s  from 42 s t u d i e s ,  and a s  reques ted  t h e  " l e v e l s  

Q of evidence" a r e  being brought back t o  t h e  Board f o r  f u r t h e r  eva lua t ion .  
Primary modi f ica t ion  proposed by NTP s t a f f  would be t o  add a preamble o r  
explana tory  in t roduc tory  paragraph t o  a s s i s t  Peer Review Panel members who 
review t h e  d r a f t  Technical Reports a s  well a s  t o  promote f u r t h e r  
understanding f o r  t hose  who use them. He concluded by asking f o r  the 
Board 's  comments and endorsement of their cont inued use. 

In d i scuss ion  by the Board, there was agreement t h a t  a preamble would be 
he lp fu l .  A major i s s u e  had t o  do w i t h  whether benign tumors by themselves 
were app rop r i a t e  f o r  c l a s s i f y i n g  r e s u l t s  a s  c l e a r  evidence of car -  
c inogen ic i t y ;  f o r  example, benign tumors having no malignant  c o u n t e r p a r t  o r  
where there was no evidence of p rogress ion  from benign t o  ma1 ignan t  would 
more 1 i kely f i t  i n t o  some evidence of ca rc inogen ic i t y  . Other d i s cus s ion  
focused on the s p e c i f i c  terminology used and on i s s u e s  o r  i n f luences  which  
might be included i n  t h e  new preamble, e.g., evidence of metas tases ,  and 
whether o r  n o t  the t rea tment  decreased the average time-to-tumor ( l a t e n c y ) .  
The NTP will i nco rpo ra t e  app rop r i a t e  sugges t ions  and b r ing  a r ev i sed  d r a f t  
t o  t h e  Peer  Review Panel f o r  d i s cus s ion  a t  their next  meeting on December 9, 
1985. Subsequently,  a f i n a l  d r a f t  will be brought back t o  the Board a t  
their  next  meeting. 

XII.  Peer Review and P r i o r i t y  Ranking of Chemicals Nominated f o r  NTP 
Test ing:  There were seven chemical nominations t o  be cons idered  by the 
B o a r d A t t a c h m e n t  6 ) .  A1 1 had been reviewed prev ious ly  by the NTP Chemical 
Evaluat ion Committee (CEC). Dr. Swenberg c h a i r e d  the review and Dr. 
Dorothy Canter ,  NIEHS, and Dr. Barry Johnson, NIOSH, members of the CEC, 
and Dr. Vic tor  Fung, NIEHS, NTP Chemical S e l e c t i o n  Coordinator,  served a s  
resource  persons.  Each Board member had been asked t o  s e rve  a s  p r inc ipa l  
reviewer f o r  one chemical. As before ,  fol lowing o r a l  p r e sen t a t i on  of each 
review and d i scus s ion ,  a motion was made and voted on by the Board members. 

Of  t h e  seven nominations, two, e l l a g i c  a c i d  and a lpha  t e r p i n e o l ,  were nomi- 
na ted  by the National Cancer I n s t i t u t e  a s  a r e s u l t  of a c l a s s  study on wood 
chemicals ,  and were reviewed by the CEC on February 5 ,  1985. The remaining 
f i v e  chemicals c o n s i s t i n g  of two glycol  ethers (2-ethoxyethanol and 
2-methoxyethanol ) and three glycol  ether a c e t a t e s  (2-butoxyethanol a c e t a t e ,  
2-ethoxyethanol a c e t a t e ,  and 2-methoxyethanol a c e t a t e )  were nominated by the 
UAW I n t e r n a t i o n a l  Union f o r  mutagenici ty  and ca rc inogen ic i t y  t e s t i n g .  The 



CEC reviewed these f ive chemicals on July 30, 1985. During discussion, i t  
was noted tha t  2-butoxyethanol was not included because the Consumer Product 
Safety Commission had a1 ready designated th i s  chemical as i t s  pr ior i ty  chem- 
ical selection for  FY 1984. The Executive Committee selected t h i s  chemical 
fo r  carcinogenicity tes t ing on March 7, 1985. 

The Board's recommendations, pr ior i ty  for  testing, and additional remarks 
and/or caveats for  the seven chemicals reviewed are summarized i n  
Attachment 7. 
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. P u m u ( u 1 t t o P u a L ~ - L  
hereby glwm of a m d @  of tha 
National T o x i c o ~  Pmgmm WlTl 
B o a r d 0 f s d a n t U l c ~ U . S .  
Public Health Service, io the Coafsraa~a 
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National Institute of BnVir0nmsnt.i 
~ t h s d e i u x n ~ T r i . e e k  
Park, North CamI l~ ,  aa Octok 29 and 
SQi%Bb. 

T h e m e e w d  beofmato the public 
fnml~aalmtll.dlonmmanton 
October 29. The podiabay agenda 
with appmm4rb tlmw us as foflorrr: 

Review of NXEHSINTP t 3 e d d  
Pathology Ranch- 
9fm a.m.-lZtXl nooP-Overviaw and 

presenta€iona on fntramural and 
extramural projeotr in tumor p p w  
and toxicologic pathology. 

1m p.m.4230 pma--Pmarsnta~ an 
intramural and sxtramural p r o W ~ ~  in 
labomtory mtmd Iumaga6eG .pd 
experimental pathology. Concllldlrrg 
remarks. 

The1neatbgonOctabsrb0n8lbs 
open to the public from 830 a.m. to 1 Z S  
p.m. The preliminuy & I#i 
appm'mate timss are ar follam: 

IHO a n 4 1 5  a.m.- of the 
Director, N1P. 

8:45 ~.~~ dm.-*- 
ReprodacttvemdDaalagmsntd 
Toxiwlogy Fmgr~m Rarfe\* 
Subcommittee Activity. 

I&OO a.m.-iMO a.m.-NEW!FsTp 
C o n o e p t R d  

1m6 a.m.-1- a.m.- of 
L e v e h d ~ o f ~ .  

1&4S a.m.-1W pm.-eaQ Rsvlarr 
and Priority Rankiry ofCdramicab 
Nominated for iVI'P T e  @even 
chemicalr wiU be rwiawd R*o. dh@ 
acid and alpha-ietphd wem 
nominatedaaararultofadaw~dym 
Wood Chemicals and Anodated 
Indwtrhr, and ua wed in tlm F a k d  
Reg&tu, Volume 60, No. 66, p. 18806, 
April 5,1886. Flve chemical. are 
rnembemofthecleudglycdetbem 
and acetat.., IK@J -1: 2- 
methowethond; 2-bubxyedunol 
acetatr. Zethoxyethaml autata; and 2- 
metboxyethad m t e . )  

l a a c o o c d . l l ~ ~ t k ~ ~ a e t  
forth in section 562b(c)(6) Title 6 U.S. 
Code and rsotion Wd) of Pub. L 9ZM63, 

the meeting will be closed td fhs public 
on October 90 from appro-ay 290 
p.m.toadjmmmmttUfurtber 
evaluation of NIIW81NTP p s o ~ r r ~ r  in 
chemical pathoIogy* incluclis th 
cmmideration of perroPod . 
qualificatio~u and perfo- th 
compet..aaf--- 
and similar items, the d 
which would conetitute a d e d y  
unwarranted invasion of# 

=-m-ikfmw~ 
HutOfeadkDi&bcYrriaarl 
Toxicdqll-PALBeatitt3b, 
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will have available a roster of 

Tbirplatrrarprsparsdatthareqwst 
of the Bureau of Land bhnagement 
Ackma SMp Distdd. 

A mpplemental plat ahowing a 
mbdvision of oclghl lot 1, redion 5, 
Tonnrhip 10 North. Range 10 East, Gila 
and Salt River Meridian, AriYwe wa8 
acceptedAugust8,lBEISandwar 
offidallyfOadAugurts.1~ 

A plat repmsmtiag a dependent 
resurvey of a portion of tha aorth and 
east township boundaries and 
nrbdividonal Ilne~, and a survey of the 
rubdivlsio~ in bectIon 1, Townohip 18 
North, Range 6 Wsst Gila and Salt 
River Meridian, Arizona, was accepted 
Augwt 2 1965 and was officially filed 
AUguOt 8,1985. 

These plate were prepared at the 
request of the U.S. Forest S e ~ c e ,  
Coconino National Forest and Preecott 
National Forest, respectively. 
2. These plats will immediately 

become the basic recard. for dsrcrlbhg 
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BOAR0 O f  SCIENTIFIC COUNSELORS 
NATImAl. TOXICOCOCY PROGRAM 

OCTOBER 29 AND 30, 1985 

CENTER, WILDING 101, SOUTH CA)IQUS 
NATIONAL INSTITUTE OF PIVIFtONMNTAL HEALTH SCIENCES 

R€smml TR1NW.E PAW<, NORTH CAI#)LINn 

Tuesday, October 29, 1985 

Overview of  Bmdr Activities Or. C. A. Boorman 
* 

Tunor Patholcgy Dr. S. L. Eustis 

8- 

Toxicologic Pathology Or. C. A. Montgomery 

D i s a r ~ l o n  

Lunch 

Llboratory Anfnrl nnsgrnnt Or. C. N. Rao 

Experlmmtal Pathology Or. R. R. Muonpot 

Brc#k 

cunicr l  p~tholaoy urd m. M. e. rhornpsm 
rw Studies 

O i s c u s s i ~  

8145 8.n. - 9800 a.m. Strtus FBlport an RapTOdLlCtiw Or. 3. C. L&, I V  
md 0.Whpmntrl TOI(Ic01ogy 
PrQgtm R(WIw s&aYmitta 
Acti vi ty  

9800 8.m.- 9130 a.m. Strrfrui of Uia for Chrnic8l Dr. G. N. Rao 
C8rcmgmmis studla8 



10100 a.m. - 10115 a.m. Break 

lot15 a.m. - 1l:OO a.m. Discussion of Levels of Evidence 
of Carcinogmi ci t y  

1l:OO a.m. - 12:H)p.m. Peer ReviawandPriority 
Ranking of Chmicrls 
Namlnrted fo r  NTP testing 

It15 p.m. - 3t00 p.m. Evalurtion of Pr-ms snd 
P ~ ~ l  i n  ~ c a l  Pathology 
Branch 

Dr. J. E. ~ u f f  

Board 
Or. 0. Canter 

Closed 

0oard and 
~ l t a n t s  



Or. Normm Brmlow (34371 
Profassor, m t m s n t  of 

Bfortr t ist ics,  SC-32 
V l i v u s l t y  of Wmhingtm 
Smt t le ,  98M5 - 



Ad Hoc Reviewers for Chunical Pathology Branch 
on October 29 and 30, 1985 

Or.  Joe 0. Burek (Reviewer for Laboratory Animal R ~ s w ~ c ~ ? )  
Senior D i r e c t o r ,  Safety Assessment, Bldg. 44 
Merck Sharp and Ootme Research L e b o r a t o r i ~  
west Point, PA 19486 

Or.  Robart H. Garman 
Carnegie-Mellm Ins t i tu te  of Research 
&shy Run Llborrtories 
RO W, Mellon Road 
Export, PA 15632 

Dr. G u y  Kaciba 
~~t of  Veterinary Pathobiology 
1925 Cottey Road 
Ohio State Vl ivarsity 
C a l u M ~ ,  Ohio 43210 

Or. Hisashi Shinozrka 
Department of Pathology 
School of Medicine 
University o f  Pittsburgh 
Pittsburgh, PA 15211 



NTP WARD ff SCIENTIFIC COUNSEU)RS PaTING 

Conference Center, Building 101 
National Institute of Environnrsntal Health Sciences 

Research Triangle Park, North Carolina 

OCtobGt 29, 1985 

Her t Rall Smmber~l McCorwrsll 



NTP BOARD OF SCIENTIFIC COUNSELORS MEETING 

Conference Center, Building 101 
National Institute of Environmental Health S C ~ ~ C € ! S  

Research Triangle Park, North Carolina 

October 30, 1985 

Hart Rall Smdmrq McConnell 
, 

aoonan 

Huff 

Perera 

Gello 

Norris 

Canter 

F w l  

Shinozuka 

Burek 
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STRAINS OF MICE FOR 
CHEMICAL CARCINOGENCITY STUDIES 

A workshop held a t  N I E H S ~ T P  
on 4-17-85 

S-rY BY 
G. N. Rao, D.V.M., M.S., Ph.D. 

NIEHS~TP 



TUMoR INCIDENCES (X) IN CONTROL 86C3F1 MICE 
OF NTP STUDIES* 

Tissue 

Liver 

Hematopoietic 
System 

Circulatory 
System 

Harderian 
Gland 

Pitutary 

Tumor - 
Adenoma 
Carcinoma 

Adenoma 
Carcinoma 

Hernangioma 
Hemangio - 
sarcoma 

Adenoma 

Adenoma 

Males Females 
e a n a n g e  M e S i 7 G n ~ e  - - 

*36 Feed studies with approximately 1800 animals on control NIH-07 diet. 



SITE-SPECIFIC CARCINOGENICITY FOR MCK1 MICE 

IN 86 NTP STtRIFc* 

No. Chemicals Showing 
Carcinogenic Effects 

Tissue M F Total - - - 
Liver 15 20 21 

Stomach/ 
Forestomach 4 5 5 

Hematopoitic 
System 2 4 4 

Circulatory 
System 1 4  4 

Thyroid Gland 2 3 4 

Mammy Gland 0 3 3 

Nasal Cavity 2 3 3 

*31 of these 86 studies are positive i n  mice. 
Only 8 of these 31 are positive due to l i ver  
tumors only. 



INCIoENCES (X) OF LIVER T W S  I N  ICR 
OR CD-1 MICE AT DIFFERENT AGES WW WITH OTHER STRAINS 

Females 
~ d e m n r c i n o m a  

*-Range, NA-Not available 



INCIDENCES (%) OF LlMG TUMORS IN 
ICR OR CD-1 MICE AT DIFFERENT AGES 

COWARED WITH OTHER STRAINS 

Males Females 
~denoma-cinoma ~den-rcinoma 

*-Range, NA-Not available 



INCIDENCES (X) W LYWWRETICULAR T W R S  
I N  ICR OR CD-1 MICE AT DIFFERENT AGES 

C019AREO WITH OTHER STRAINS 

Males - Females 

*-, NA-Not available 



INcIDENE (%) W AWWIOOSIS IN ICR OR CD-1 MICE 

Site - 23 Months of AgeCa) 25 Months o f  

Male - Female Male - Female 

Liver 40 34 5-14 7-21 

Kidney 55 57 13-33 17-52 

Spleen 19 12 2-16 7-19 

Heart 33 28 5-19 3-20 

Thyroid 24 36 2-33 8-40 

Adrenal 45 42 10-26 15-40 

G.I. Tract/ 
Stomach 48 52 0-19 0-25 

Lymph node 15 10 0 0-11 

o vary - 41 - 12-21 

(a) Data on 500 animals from MSORL - mean o f  5 studies. 
(b) Data on approximately 540 animals from P and G. 

Range i n  9 studies conducted a t  d i f fe rent  laboratories. 



SURVIVAL OF ICR OR CD-1 MICE 
COMPARED WITH BALB/C AND 86Ckl MICE 

Females 

* Range 



INCIoENCES (X) ff NEOPLASTIC LESIONS IN 
B6CFl/Anl MICE* UP TO 44 MONTHS W AGE** 

Males 
Site of Tumor --- (mg) 

Mean Range+ - 
Lung 69 62-72 

Lymphoreticular 54 50-62 72 66-76 

Vascular 17 15-21 19 11-27 

~ i v e r  8 7- 8 3 3 

Mean Survival* 

Months 33 32-35 32 31-33 

* C5781/63 An1 X BALB/cJ An1 
** As reported by Dr. Grahn, Argonne National Laboratories 
+ Range of 3 studies 
++ 7 to 8 studies 



GENETIC CONSIDERATIONS I N  SELECTION OF 

STOCKS/STRAINS FOR CHEMICAL CARCINOGENICITY STUDIES 

Select genotypes that are 
representative o f  mouse specie 

Ident i fy  and use a genotype that 
i s  uniquely suitable for the type 
of toxicology (types of  chemicals 
or types o f  tumors) to  be done. 



Taylor: Gcactic Relationships Between Inbred Mouse Strains 

r u h r  

FIGURE I--Podtion* of 27 inbred rtlriam in two dE similarity matrix. Sn text for detaib of the meal. of 
meambar as determined by an ci#enmc.r uralyrb of codinatem a d  the linear dimuaea belween rc..iu. 



"1f a determination is made to maintain 
a two species bioassay protocol 

GIVE SERIOUS CONSIDERATION TO REPLACEMENT 
OF THE B6CF1  MOUSE WITH A STRAIN HAVING 
AN ESTABLISHED LOWER AND LESS VARIABLE 
SPONTANEOUS INCIDENCE OF 1MPC)RTANT T W S  
THAT ARE INDUCED BY CHEMICALS." 



DISCUSSION 

Q 1 I s  the Swiss Albino, ICR  or  CD-1 mouse an acceptable replacement 
f o r  the .B6C3Fl? 

Consensus No. There i s  no advantage i n  changing t o  CD-1 mouse. 

Reasons 1. We should stay away from a random bred (or outbred) as there 
i s  the problem o f  genetic d r i f t  between colonies o f  CD-1 mice 
or  same colony overtime. There may be marked differences i n  
genotype o r  array o f  genotype o f  t h i s  random bred mouse i n  
d i f f e ren t  colonies. 

2. High incidence o f  amyloidosis i n  the l i v e r ,  kidney, spleen, 
thyroid, adrenal, etc. 

3. Low surv iva l  ( less than 50%) a t  24 months i n t o  the study. 

4. Variable and high incidence o f  lung, l i v e r  and 
lymphoreticular tumors. 



DISCUSSION 

4.2 How about using an inbred l i k e  BALB/C o r  C57RL3 

Consensus No. 

Reasons 1. An inbred is a s i n g l e  genotype and a hybrid is b e t t e r  than 
an inbred t o  represent  mouse specie.  

2. High incidence of lymphorecticular and lung tumors i n  BALB/C 
and high incidence of lymphorecticular tumors i n  C57BL mice. 

3. Survival  of  BALB/C mice is less than 50% a t  24 months and 
C578L is d i f f i c u l t  t o  produce i n  l a rge  numbers. 



Q.3 If we have t o  select a d i f f e r e n t  hybrid o r  more than one hybrid 
what a r e  your recommendations. 

Consensus 1. Should continue t o  use 8 6 C 3 F l  hybrid because we have a l o t  
of experience with it and there is more information on t h i s  
hybrid than any o the r  hybrid. I f  we use o the r  hybrids i n  
hundreds of s t u d i e s  i n  s e v e r a l  l abora to r i e s ,  we w i l l  have 
s i m i l a r  ( i f  not t h e  same) concerns about the high background 
neoplasms. 

2. We should evaluate  o the r  hybr ids  f o r  their s u i t a b i l i t y  t o  
replace  B6C3Fl  o r  a s  s u b s t i t u t e s  f o r  B6C3Fl with se lec ted  
class (es ) of chemicals. 

3. Use of more than one hybrid f o r  each chemical may not be an 
answer because, i f  a chemical is t e s t e d  i n  enough number of 
hybrids,  one organ of  one sex of one hybrid may give you a 
p o s i t i v e  response. Such a r e s u l t  w i l l  complicate i n t e r -  
p r e t a t i o n  f o r  regula tory  purposes and risk assessment. 



DISCUSSION 

Q-4 Should we consider  another rodent spec ies  o r  an a l t e r n a t e  rodent 
spec ies  t o  t h e  mouse o r  r a t ?  

Response Not a s  a rou t ine  procedure. But i f  hamster o r  o the r  rodents 
metabolize a chemical more similar t o  human than t h e  r a t  o r  t h e  
mouse, then t h a t  rodent should be used ins tead  of  t h e  r a t  o r  t h e  
mouse . 
However, we do not have adequate experience and h i s t o r i c a l  da ta  
base t o  use hamster o r  g e r b i l  i n  chronic s tud ies .  



CONCLUSIONS 

1. There is no acceptable replacem& fo r  the 86CA1 muse a t  
t h i s  time and t h i s  hybrid should be retained as the muse  
t o  be used i n  t h e  NTP chemical carcinogpnicity studies. 

2. More infomation should be developed on the  liver tumor 
suscept ib i l i ty  of B 6 C k l  mouse. 

3. Other mouse hybrids should be evalueted for  the i r  
s u i t a b i l i t y  i n  chemical carcinogenicity studies.  

4. Adsquete data base should be developed with other rodents 
such as htmster t o  use such a rodent a s  a subs t i tu te  fo r  
the rat o r  the mouse where metabolism of a chemical 
indicates  an advantage. 



At tachment  4 

Je f f r ey  J. Col l ins ,  Ph.D. 
NTPITRTPICTEB 
October 30, 1985 

National Toxicology Program Concept Review 

T i t l e :  Mouse S t ra i n  Differences i n  Hepatocarcinogenesis 

Per iod o f  Award: 4 years 

Funding: $4,100,000 

Funding Mechanism: Contract 

Objective: 

The ob ject ive  o f  t h i s  proposal i s  t o  evaluate possib le s t r a i n  d i f ferences 
i n  hepatocarcinogenesis i n  genetical ly-def  ined mice, p a r t i c u l a r l y  those c losely 
r e l a ted  t o  the standard NTP mouse s t ra in ,  B6C3F1. This w i l l  be done by com- 
par ing the carcinogenic a c t i v i t y  o f  two establ ished inducers o f  1 i ver tumors, 
1,1,2,2-tetrachloroethane and 2,6-dichloro-p-phenylenedi ami ne, i n  B6C3F1, 
rec iproca l  cross C3B6F1, hybr i  d B6D2F1, parental C57B1/6NY C3H and DBA/2N, and 
unrelated Balb lc  mice. Select ion o f  doses f o r  chronic t e s t i n g  w i l l  depend upon 
p r i o r  establishment o f  maximum to lera ted doses (MTD) f o r  these chemicals by 
means o f  90-day subchronic t o x i c i t y  test ing.  

Background: 

It has been suggested (1,2) t ha t  the most r e l i a b l e  t ox i co log i c  data i s  
obtained from tes t s  ca r r i ed  out  i n  animals o f  several unre la ted reproducible 
genotypes ( i  .e., inbred s t ra ins )  ra ther  than using a s i ng le  inbred s t r a i n  as i s  
commonly done. Given the u t i l i z a t i o n  by the NTP o f  the B6C3F1 mouse as the 
standard muri ne host  f o r  tox ico log ic  test ing,  the f o l l  owing study i s  proposed 
t o  provide prel iminary data as t o  the r e l a t i v e  s u s c e p t i b i l i t y  o f  B6C3F1 and 
re l a ted  inbred mice t o  hepatocarcinogens. It should be noted t h a t  o f  the 86 
chemicals tes ted by the NTP which have recent ly been reviewed by Haseman e t  a1 . 
(3), 31 were p o s i t i v e  i n  mice and 21 o f  these induced l i v e r  tumors. O f  these 
2 1  chemicals, 13 a lso induced tumors a t  other s i tes ,  thus only 8 o f  the 86 che- 
micals have been pos i t i ve  f o r  the muse l i v e r  only. I n  l i g h t  o f  the concerns 
which have been expressed w i t h  respect t o  the high spontaneous incidence o f  
l i v e r  tumors i n  (male) B6C3F1 mice, i t  i s  important t o  determine whether car- 
cinogenesis l i m i t e d  t o  the B6C3F1 mouse l i v e r  accurately r e f l e c t s  hepatocar- 
c inogen ic i t y  o f  a given chemical o r  ra ther  i s  p a r t i c u l a r  t o  t h i s  mouse hybrid. 
It i s ,  therefore, important t o  conduct a comparative eva luat ion o f  selected 
chemicals f o r  hepatocarcinogenicity i n  mouse s t r a i ns  which w i l l  a l low an analy- 
s i s  o f  the genetic in f luence o f  the C3H parental s t r a i n  (which i s  responsible 
f o r  in t roduc ing the high spontaneous 1 i ver tumor i nc i  dence t h a t  characterizes 
the B6C3F1 mouse) a t  the same time t h a t  the chemical e f f e c t s  are compared. A 
c lose ly  re1 ated proposal, u t i  1 i z i n g  short-term prechronic studies and d i  rected 
p r ima r i l y  a t  a determi nat ion o f  the mechanism(s) responsible f o r  any d i f fe ren-  
ces which may be revealed, w i l l  be submitted i f  the prechronic studies ind ica te  
substant ia l  s t r a i n  d i  f ferences i n  t ox i c  response. 



Approach: 

Of major importance i n  ensuring the re1 i a b i l  i t y  o f  the r e s u l t s  obtained i n  
t h i s  type o f  genetic screening i s  t o  use wel l -def ined carcinogens. For t h i s  
purpose, two chemicals were i n i t i a l l y  selected f o r  a va r ie ty  o f  reasons from a 
group o f  hepatocarcinogens which have demonstrated unequivocal carcinogenic 
a c t i v i t y  i n  B6C3F1 mice i n  previous NTP chronic bioassays, namely pentachloro- 
ethane and 2,6-dichl oro-p-phenylenediami ne (4,5). However, i t  was subsequently 
decided t o  rep1 ace pentachl oroethane w i  t h  1,1,2,2-tetrachl oroethane, a1 so a 
proven hepatocarci nogen i n  B6C3F1 mice (6 1, because o f  the 1 a t t e r ' s  greater 
economic importance and more t ime ly  hea l th  concerns. The o r i g i n a l  suggestion 
o f  5 mouse s t ra ins ,  i nc lud ing  the standard B6C3F1 and the rec iproca l  cross 
C3B6F1, the parental s t r a i n s  C57B116N and C3H, and the unrelated Balblc 
(character ized by a 1 ow 1 evel o f  spontaneous hepatocarcinogenesi s) has been 
expanded i n  t h i s  updated proposal t o  a1 so include the B6D2F1 hyb r i d  and the 
corresponding DBAl2N parental  s t ra in .  The l a t t e r  two s t r a i ns  have been added 
based on informat ion provided a t  the NIEHS-sponsored workshop on "Strains o f  
Mice f o r  Chemical Carcinogenic i ty  StudiesU he1 d i n  Ap r i l  , 1985. 

Given the f a c t  t h a t  the  t o x i c i t y  o f  ne i the r  1,1,2,2-tetrachl oroethane nor 
2,6-dichl oro-p-phenyl enediami ne has been exami ned i n  any o f  the s t r a i ns  t o  be 
used other than the B6C3F1 hybrids, i t  w i  11 f i r s t  be necessary t o  es tab l ish  the 
MTD fo r  both chemicals i n  C3B6F1, C57B1/6N, C3H, B6D2F4, DBAl2N and Balb/c mice 
(B6C3F 1 mice w i  11 a1 so be i nc l  uded as a cont ro l  ). MTD s w i l l  be derived i n  90- 
day subchronic tox ic1  t y  t e s t i n g  using dosages based on previous subchronic 
t e s t i n g  i n  B6C3F1 mice (5,6), b u t  modified s l i g h t l y  so as t o  include the pre- 
designated standard doses t o  be used i n  the chronic tes t ,  which are also based 
on the previous NTP chronic t e s t i n g  i n  B6C3F mice (5,6) [I,  1,2,2-tetrachloro- 
ethane - 140 mglkg, 2,6-dichloro-p-phenyl ene a iamine - 3000 ppm; see below]. 

Selected doses f o r  90-day subchronic t e s t i n g  t o  es tab l i sh  MTD's are: 
1,1,2,2-Tetrachl oroethane (Gavage i n  corn o i l  1 - 0, 35, 70, 140, 280, 560, and 
1120 mglkg; 2,6-dichl oro-p-phenyl enediami ne (Feed) - 0, 750, 1500, 3000, 6000, 
and 9000 ppm. The tox ico log ic  parameters normally evaluated by the NTP i n  
90-day subchronic studies, i nc lud ing  c l i n i c a l  chemistry, hematology, micro- 
nuc le i  determinations, sperm morphology and vagi nal cy to l  ogy , w i  11 a1 so be 
examined i n  these subchronic studies. 

The number o f  animals requ i red  f o r  the proposed subchronic studies are: 

Chemical M i  ce /Grou~ Sexes St ra ins  Dose Levels Total 

2,6-Di ch l  oro-p- 
phenyl enedi ami ne 10 x 2 x  7 x 6 = 840 - 

Regardless o f  whether o r  no t  both chemicals demonstrate t o x i c i t y  i n  a l l  
mouse s t r a i n s  comparable t o  t h a t  seen i n  B6C3F1 mice, the subsequent chronic 
t e s t s  w i  11 u t i l i z e  two dose 1 evel s. The pre-designated doses ind icated above, 
namely 140 mglkg 1,1,2,2-tetrachl oroethane and 3000 ppm 2,6-dichl oro-p- 
phenylenediamine, are  der ived d i r e c t l y  from the r e s u l t s  o f  the previous NTP 



chronic t e s t i n g  o f  these chemicals (5,6). The former, representing the low 
dose from the previous NTP chronic tes t ,  demonstrated s i g n i f i c a n t  hepatocar- 
cinogenesis i n  both male and female B6C3F mice (6); the high dose from the 
e a r l  i e r  study (284 mg/kg ) was no t  selecte a because of the considerable mortal i t y  
observed i n  both sexes. The pre-designated dose o f  3000 ppm 2,6-dichloro-p- 
phenylenediamine represents the h igh dose from the previous NTP chronic t e s t  and 
was selected because only t h i s  concentrat ion induced s t a t i s t i c a l l y  s i g n i f i c a n t  
hepatocarcinogenesis i n  both male and female B6C3F1 mice (5). 

I n  those cases i n  which the 90-dqy subchronic r e s u l t s  i nd i ca te  t h a t  the MTD 
i s higher o r  lower than t h a t  seen i n  B6C3F1 mice, the G o  dose l eve l s  selected 
f o r  the subsequent chronic studies w i l l  inc lude the MTD and the pre-designated 
standard dose. This w i l l  e l iminate  possib le problems r e m e d  to  e i t he r  usage o f  
an equivalent  dose i n  mice o f  d i f f e r i n g  t o x i  c s u s c e p t i b i l i t i e s  o r  o f  comparing 
the  carcinogenic e f f e c t s  i n  various mouse s t r a i ns  t rea ted  w i t h  d i  f f e r e n t  con- 
cen t ra t ions  o f  a sing1 e chemical i n  which the pharmacoki ne t i c  charac te r i s t i cs  
may vary s i g n i f i c a n t l y .  A1 1 animals w i l l  be subjected t o  complete necropsy and 
h i  stopathol ogical  evaluat ion as speci f ied f o r  cu r ren t  NTP chronic studies. 
Because o f  the l i m i t e d  background tumor incidence informat ion ava i lab le  f o r  
near ly  a l l  o f  the s t r a i ns  being used, the number o f  mice i n  cont ro l  groups has 
been doubled. However, these animals w i l l  be d iv ided i n t o  two groups f o r  place- 
ment i n  each t e s t  chemical room. 

The number o f  animals requ i red f o r  the proposed chronic studies are: 

Chemical s M i  ce /Grou~ Sexes St ra ins  Dose Level s Total  

Test  2 x 50 x 2 x 7 x  2 = 2800 
Groups 

Controls 2 x 50 x 2 x 7 x  1 = 1400 

It i s  recomnended t h a t  both the 90-day subchronic and 104-week chronic 
s tud ies f o r  both chemicals be performed by the same laboratory.  
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At tachment  5 

LEVELS OF EVIDENCE OF CARCINOGENICITY 

Report o f  Program S t a f f  

t o  the 

Board of S c i e n t i f i c  Counsel ors 

30 October 1985 

I n  June 1983, the National Toxicology Program began using f i v e  categories 
o f  i n t e rp re ta t i ve  conclusions (Attachment 1, see de f in i t i ons )  i n  t h e i r  
Toxicology and Carcinogenesis Studies Technical Report Series (Attachment 
2, l i s t  o f  chemicals and sumnary information). The use o f  these categories 
was implemented l a rge l y  i n  an attempt t o  be t t e r  d i f f e r e n t i a t e  and evaluate 
the "strength of evidencen of the experimental f i nd ings  and t o  replace the 
r e s t r i c t i v e  c l ass i f i ca t i ons  i n  common use t ha t  a chemical l1wasn o r  ''was 
no tu  carcinogenic under the condi t ions o f  the p a r t i c u l a r  study. 

The leve ls  of evidence were formulated w i t h  the underlying need t o  al low 
considerable s c i e n t i f i c  f l e x i  b i  1 i t y  and t o  promote be t t e r  understanding and 
usefulness not  only among the Board o f  S c i e n t i f i c  Counselors Peer Review 
Panel members and Program S t a f f  but  s i g n i f i c a n t l y  as wel l  f o r  those who 
subsequently must r e l y  on these f indings.  Thus, f i v e  categories of ev i -  
dence o f  carc inogenic i ty  seemed t o  represent a reasonably optimal number t o  
meet these object ives; t ha t  is ,  two categories f o r  pos i t i ve  resu l t s  ( W e a r  
Evidencen and "Some Evidencen), one category f o r  uncerta in f i nd ings  
("Equivocal Evidence), one category f o r  no observable e f f ec t s  ("No 
Evidencen), and one category f o r  experiments considered ser ious ly  flawed 
("Inadequate Studyg1). 

As used since June 1983 one o f  these f i v e  categories has been selected t o  
describe the f indings f o r  each ind iv idua l  study. A study has been defined 
t o  mean data co l lec ted from a s ing le  species/sex; thus, i n  Program studies 
t h i s  usual ly  means four separate experiments: male rats,  female rats,  male 
mice, female mice. The system used i n  our Program should not  be considered 
e i t h e r  new o r  f u l l y  unique, since others have defined f o r  t h e i r  own par- 
t i c u l a r  needs s im i l a r  categories o f  evidence (IARC, 1978-1985; Griesemer 
and Cueto, 1980; LSRO, 1984; Nesnow, e t  al., 1985; OTA, 19811, which 
have been used by these groups w i t h  success. S t i l l  others have suggested 
means fo r  considering overa l l  tox icology evidence per se i n  a r r i v i n g  a t  
more of a " r i s k  assessmentn-type evaluat ion whereby i n  some cases numerical 
val  ues are proposed (NCAB, 1977; Squire, 1981; Weisburger and W i  11 i ams, 
1981; Ad Hoc Panel on Chemical Carcinogenesis Testing and Evaluation 1984; 
OSTP, 1985; AIHC, 1984). None o f  these approaches seemed t o  f i t  f u l l y  our 
needs. 



Further, the Peer Review Panel and the Program have not  attempted t o  
formulate a composite evaluation as i s  done by the In ternat iona l  Agency f o r  
Research on Cancer, by the Regulatory Agencies, o r  by others. These a l l  - 
avai 1 abl e-data-type in te rp re ta t ions  tha t  he1 p determine potent i  a1 human 
heal th  hazards extend beyond the Program purview, or  the necessary r i s k  
assessment/ri sk management expertise. Importantly, however, the Program 
experimental f i nd ings  from long-term carcinogenesis studies are most 
val  uable f o r  i d e n t i f y i n g  potent i  a1 human heal th  hazards, which i s  the f i r s t  
step i n  the r i s k  assessment process. 

The Board o f  S c i e n t i f i c  Counselors Ad Hoc Peer Review Panel members 
(Attachment 31, who helped evaluate the studies reported beginning June 
1983 (Attachment 2), have given the Program s t a f f  considerable i ns i gh t  and 
const ruct ive  comments about the categories o f  evidence by t h e i r  indepth 
discussions dur ing the Panel meetings as wel l  as i n d i v i d u a l l y  on other 
occasions . 
During Peer Review o f  D r a f t  Technical Reports beginning June 1983, the key 
areas t ha t  seem t o  cons is tent ly  gather the most a t ten t ion  regarding the 
leve ls  o f  evidence are: 

i ) whether benign neoplasia (alone) should be considered as 
being evidence o f  carc inogenic i ty  given t ha t  cancer means 
'ma1 i gnancyn (see d e f i n i t i o n  o f  chemical carc i  nogenesis, 
attachment 1); 

i i )  whether "substant ia l  increasesn i n  benign neoplasia was 
s u f f i c i e n t  t o  evoke the highest l eve l  o f  evidence; 

i i i )  whether neoplasia wi thout  a "benigno1 counterpart ( t h a t  i s ,  
1 eukemi a) necessi ta tes  18cl ear evidencell; 

i v ) whether fi8commonu or  lluncomnonll occurr ing neopl asi  a should 
inf luence the selected leve l  o f  evidence; 

V )  whether "some evidence o f  carcinogenici t y n  and "c lear 
evidence o f  carcinogenici tyn were r e a l l y  d i s t i nc t i ve .  

Nonetheless the Panel members were i n  consensus agreement t ha t  the leve ls  
of evidence o f  carc inogenic i ty  as used f o r  the 42 Technical Reports 
beginning June 1983 was a considerable advancement. And the Panel members 
(and the Board o f  S c i e n t i f i c  Counselors Ad Hoc Panel on Chemical 
Carcinogenesi s Testing and Eva1 u a t i  on) urged continued use o f  these 
categories of evidence, w i t h  minor adjustments made where necessary t o  
accomnodate Panel concerns and advances i n  know1 edge. 

The major add i t ion proposed f o r  the l eve l s  o f  evidence centers on a more 
explanatory in t roductory  paragraph (see Attachment 4, J. A. Swenberg 
l e t t e r )  tha t  should ass is t  Panel members who review the Technical Reports 



as well  as t o  promote f u r t he r  understanding for  those who use these 
Technical Reports and are not  involved as deeply i n  the overa l l  process. A 
proposed addi t ion t o  the current  Note t o  the Reader (attachment l ) ,  as 
given i n  a1 1 Technical Reports, attempts t o  address these concerns, and 
w i  11 become a permanent p a r t  of the Note sect ion t o  be p l  aced immediately 
before the de f i n i t i ons :  

F ive categories o f  evidence o f  carc inogenic i ty  are used i n  the 
Technical Reports ser ies t o  sumnarize the strength o f  the 
evidence observed i n  each experiment: two categories f o r  
p o s i t i v e  resu l t s  ( "Clear Evidence" and "Some Evidencew), one 
category f o r  uncertain f i nd ings  (uEquivocal EvidenceM), one 
category f o r  no observable e f f ec t s  ('No Evidencefi1), and one 
category f o r  experiments t ha t  because of major flaws cannot be 
eval uated ( "Inadequate Studyu). 

While se lec t ing  a conclusion statement for  a p a r t i c u l a r  
experiment, amp1 e and appropriate considerat ion must be given 
t o  key inf luences i n  data i n t e rp re ta t i on  coming from other 
than the actual b r i e f  co l l ec t i on  o f  words t ha t  form the basis 
of an ind iv idua l  category o f  evidence. This extends the 
overa l l  tone o f  the categories t o  take i n t o  proper account 
s c i e n t i f i c  experience and cur rent  understanding o f  long-term 
carcinogenesis studies i n  laboratory  animals, and should be 
useful i n  p lac ing resu l t s  i n t o  a category o f  evidence; 
espec ia l ly  those t ha t  may be on the border1 i ne  between two 
adjacent levels. These considerations, among others, should 
inc lude the overa l l  experimental design and conduct; 
occurrence of common versus uncommon neoplasia; progression 
(o r  1 ack thereof)  from benign t o  ma1 i gnant neoplasia as we1 1 
as from preneoplast ic t o  neoplast ic  lesions; combining benign 
and malignant tumor incidences known o r  thought t o  represent 
stages of progression i n  the same organ o r  tissue; the 
malignant les ion  may or  may not  (leukemia) have a benign 
counterpart; the presence or  absence o f  dose response 
relat ionships;  support ing informat ion from p r o l i f e r a t i v e  
les ions (hyperplasia) i n  the same s i t e  of neoplasia o r  i n  the 
other experiments (same les ion  i n  other sex or  species); 
the h i s t o r i c a l  cont ro l  r a t e  and v a r i a b i l i t y  f o r  a spec i f i c  
neopl asm; surv iva l  adjusted analyses and fa1 se p o s i t i v e  o r  
f a1 se negative concerns; s t r uc tu ra l  a c t i v i t y  correlat ions;  and 
i n  some cases even the laboratory  where the studies were con- 
ducted. These factors together w i t h  the d e f i n i t i o n s  as w r i t -  
ten should be used as composite guidel ines f o r  se lec t ing one 
of the f i v e  categories. 

I n  our experience, the under ly ing tenet  t o  continued use and acceptance of 
these categories o f  evidence centers on s c i e n t i f i c  and judgemental 
f l e x i b i l i t y  (Attachment 5); attempts t o  %pel1 outH d e t a i l s  and spec i f i cs  



qu ick ly  d i  suades the conceptual (and opinionated) " fee l  i ng  about the data1' 
and f requent ly  leads t o  narrow and of ten ob l igatory  confinement t o  
"de f i n i t i ona l  boxesl1. Thus, the words used t o  render our leve ls  o f  
evidence may seem vague i n  some instances, ye t  important ly  these 
de f in i t i ons  must remain f l e x i b l e  and should be considered as guidel ines t o  
ass is t  i n  choosing one o f  the f i v e  categories. 

Nonetheless, some rearrangements o r  wording modi f icat ions have been made i n  
the ind iv idua l  categories o f  evidence t o  al low f u r t he r  c l a r i t y  o f  thought, 
y e t  continues t o  maintain f l e x i b i l i t y  f o r  se lec t ion (word addit ions have 
been underlined and word delet ions are shown by a l i ned  str ikeover) .  The 
c o n e n t  notat ions are provided here f o r  f u r t he r  exposit ion, and w i l l  not  be 
shown i n  the Technical Reports. 

Clear Evidence o f  Carcinogenic i ty  i s  demonstrated by studies t ha t  . 
are in terpreted as showing a chemically re la ted  dose response 
increased incidence o f  malignant neoplasms, studies tha t  exh ib i t  an 
increased incidence o f  a combination o f  malignant and benign neoplasms 
i n  the same organ o r  t i s s u i  where each increases &tL&&e, o r  studies 
t h a t  exh ib i t  a substant ia l  y increased incidence o f  benign neoplasms. 

Comnent: The weight o f  evidence i n  t h i s  category ind icates - 
concl us ive ly  an unequivocal carcinogenic response 
due t o  chemical exposure. Generally y e t  not  exclusively, 
t h i s  l eve l  i s  reserved f o r  chemicals causing dose re la ted  
increases i n  malignant neoplasia. A rearrangement of 
second and t h i r d  phases was done t o  place I n  order 
o f  "decreasing" evidence. 

Some Evidence o f  Carcinogenic i ty  i s  demonstrated by studies t ha t  are 
i n t e r ~ r e t e d  as showina a chemical 1 v re la ted  increased incidence o f  - -~ 

k.njnn neopl asms (ma1 ignant, .benj &,. o r  combined), studies t ha t  
e x h i b i t  marginal increases i n  neopl asms o f  several orqans/t i  ssues. 
o r  studies tha t  exh ib i t  a s l i g h t  increase i n  uncommon-malignant 

- 

o r  ben i gn neopl asms . 
: The major d i f f e r e n t i  a t  ion between "c lear evidenceU 

* 

and 'some evidenceU hinges on the degree o r  strength 
of the response. Both categories represent pos i t i ve  
evidence o f  carc inogenic i ty ,  but  separate 1 argely 
w i t h  respect t o  the nuances o f  the overa l l  response: 
c l ea r  evidence being the "higher degree o f  evidenceu 
and some evidence being the "lower degree o f  
evidence". 

Equivocal Evidence o f  Carcinogenic i ty  i s  demonstrated by studies t ha t  
are in terpreted as showing a marginal increase 
of neoplasms tha t  may be chemical ly related. 



Comnent: The strength o f  the evidence i s  considered - 
i n s u f f i c i e n t  t o  permit a conclusion o f  a d e f i n i t i v e  
p o s i t i v e  associat ion between the response and the 
chemical , y e t  some correspondence seems t o  e x i s t  
t ha t  prevents placement i n  the evidencemm 
category. I n  essence, the f indings are considered 
somewhat uncertain. 

No Evidence of Carcinogentcity i s  demonstrated by studies tha t  are 
in terpreted as showing no chemically re1 ated increases i n  ma1 i gnant or 
ben i gn neopl asms . 

Comnent: Given the re1 a t i v e l y  small number o f  animals used i n  
each cont ro l  and dose group coupled w i t h  a maximally 
optimal exposure regimen and the two-year duration, 
the "no evidenceti l eve l  labe ls  those experiments as 
exh ib i t i ng  no neoplast ic  responses as being re1 ated 
t o  chemical exposure under the condi t ions o f  the 
study. No change i n  de f i n i t i on .  

Inadequate Study of Carcinogenic i ty  i s  demonstrated b studies 
t ha t  because o f  major qua1 i t a t i v e  o r q u a n t i t a t i v e  l i m  -h- a ons 
4dw&d&s cannot be in terpreted as v a l i d  for  showing e i t he r  
the presence or  absence of a carcinogenic e f fec t .  

Comnent: Assigned t o  studies frequently on the basis o f  poor 
surv iva l ,  due a t  times t o  bac te r i a l / v i r a l  inf luence 
o r  t o  chemical t o x i c i t y ,  r e s u l t i n g  i n  not  enough 
animals su rv iv ing  long enough w i t h  s u f f i c i e n t  
numbers t o  be considered "no evidenceM. Pos i t i ve  
studies su f f e r  less from reduced surv ival .  Also, 
major s c i e n t i f i c  or  technical  f laws may render a 
study uni n terpretab l  e. Changes only r e f 1  ect  an 
attempt a t  c l a r i t y .  
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At tachment  5 

DEPARTMENT OF HEALTH & HUMAN SERVICES 
Public Health Service 
National Institutes of Health 

Memorandum 
Date October 7, 1985 

From NTP Chemical Select ion Coordinator 

Subject Review o f  Seven Chemicals Nomi nated t o  the NTP for  
Toxicological  Testing 

TO National Toxicology Program Board o f  Sc ien t i f i c  Counselors 

As pa r t  o f  the NTP chemical se lec t ion process, the Board of Sc ien t i f i c  
Counselors evaluates and makes recomnendations on chemicals nomi nated 
t o  the NTP fo r  tox ico log ica l  tes t ing.  This assessment takes place 
fo l low ing  review o f  the chemicals by the NTP Chemical Evaluation 
Comni t t e e  (CEC 1. 

The Board of S c i e n t i f i c  Counselors w i  11 review seven chemicals from 
10:30 a.m. t o  12:15 p.m. on Wednesday, October 30, 1985. Two of these 
chemicals, e l l a g i c  acid and a-terpineol, were nominated as a r e s u l t  of 
a class study on wood chemicals and associated indust r ies  t ha t  was con- 
ducted by the National Cancer I n s t i t u t e  ( N C I ) .  E l l a g i c  acid was nomi- 
nated f o r  i n  v i t r o  cytogenetics t e s t i n g  and f o r  t es t i ng  as a 
carc i  nogenz  inhii to r .  c ~ T e r p i  neol was nominated f o r  carc inogenic i ty  
t e s t i n g  and f o r  tumor i n i t i a t i o n  promotion studies. The CEC reviewed 
these chemicals on February 5, 1985. The remaining f i v e  chemicals, 
cons is t ing o f  two g lyco l  ethers (2-ethoxyethanol and 2-methoxyethanol 1, 
and three g lyco l  ether acetates (2-butoxyethanol acetate, 
2-ethoxyethanol acetate, and 2-methoxyethanol acetate) were nomi nated 
by the UAW In te rna t iona l  Union f o r  mutagenicity and carc inogenic i ty  
tes t ing.  The CEC reviewed these f i v e  chemicals on Ju ly  30, 1985. 

Table I contains the seven chemicals t o  be reviewed by the Board, the 
source of nomi nation, production, worker exposure, NTP t es t i ng  status, 
CEC recommendations and p r i o r i t y  assigned. 

The fo l lowing mater ia ls  are enclosed i n  order t o  ass is t  you i n  your 
review of the seven chemicals: 

N C I  Sumnary Sheets on e l  l a g i c  ac id  and a-terpi  neol . Attached 
t o  each o f  the N C I  Sumnary Sheets i s  an addendum prepared by 
NTP s t a f f  contai n i  ng informat ion re1 a t i  ng t o  physical and che- 
m i  ca l  propert ies, acute t o x i c i t y  o f  the chemical, nomi nat ion 
h i  s t o r y  and NTP Chemical Evaluation Comi t t e e  review. These 
chemicals were nominated af ter  the National Center for  
Toxicological  Research had stopped prepari ng Executive 
Sumnaries f o r  the NTP but before a contractor  was h i red  t o  
perform t h i s  task as wel l  as other tasks. Since the N C I  



Sumnary Sheets contain sumnaries of avai 1 able data pertaining 
to use, exposure, chemical disposition, carcinogenicity and 
mutagenicity of the chemicals, NTP staff concluded that it 
would be appropriate, in this unique situation, to add sec- 
tions on acute toxicity, nomination and selection history to 
the Sumnary Sheets and use them in the evaluation of these 
chemicals. 

2. Set of five NTP Executive Sumnaries on the two glycol ethers 
and three glycol ether acetates. These Executive Sumnaries 
are the first group of sumnaries prepared by the new NTP che- 
mical nomination and selection support contractor. 

3. Sumnary Data Table on the seven chemicals. 

4. List of NTP chemical selection principles. 

As at past meetings each of the Board members who will be in attendance 
is being requested to review one chemical for the purpose of leading 
the Board ' s di scuss ion and present i ng test i ng recomnendati ons . The 
1 i st of chemicals and reviewers follows: 

Name - Chemicals 
(lin of review) 

Dr. Mortimer L, Mendelsohn Ellagic acid 
Dr. Henry Pitot a-Terpi neol 
Dr. Frederica Perera 2-Ethoxyethanol 
Dr. James A. Swenberg 2-Met hoxyethanol 
Dr. Norman Breslow 2-Butoxyethanol acetate 
Dr. Michael A. Gallo 2-E thoxyethanol acetate 
Dr. Jeanne Manson 2-Methoxyethanol acetate 

If you wish to receive references for any of the chemicals, please con- 
tact me and we will send them by express mail. 

If you will be unable to assume the responsibility for discussing the 
assigned chemicals, please call me at (301) 496-3511 or FTS 496-3511 so 
that other arrangements can be made. 

With best regards. 

Victor A. Fung, ~ h . 0 .  



Addresses : Dr .  Mortimer L. Mendel sohn 
Dr .  Norman Bresl ow 
D r .  Michael Gal lo 
D r .  Jer ry  B. Hook 
D r .  Jeanne Manson 
Dr .  Freder i ca Perera 
D r .  Henry P i t o t  
D r .  James A. Swenberg 

cc: Dr .  David P. Ra l l  
Dr .  Eugene McConnel 1 
Dr.  La r ry  Hart 
Dr .  James Huff 
Ms. Florence Jordan 
Dr .  Raymond Tennant 
Dr.  Douglas B r i s t o l  
Dr .  Dorothy Canter 



Table 1 

Sumnary Data on Chemicals f o r  Review by the NTP Board o f  Sc ien t i f i c  Counselors 
on October 30, 1985 

Chemical Nominating Production Worker NTP ' Other Chemical Evaluation Chemical Rationale/ 
(CAS No) Source ( lbs)  Exposure Testing Conmiittee Testing Selection Remarks 

Status Rec-ndation ( p r i o r i t y )  Pr incip les 

A. Wood Chemicals 

1. E l l a g i c  acid NCI Not l i s t e d  i n  -- -- KI studies: I n  v i t r o  cytogenetics 3 -Need fo r  f u r the r  
(476-66-4 TSCA Inventorya -Negative i n  t o x i c i t y  data 

Salmonel 1 a -Potent i a1 f o r  
-Negative fn exposure 
muse lyllphoma -Several carcino- 

genesis f n h i b i t  ion 
studies already done; 
others i n  progress 

2. a-Terpineol NCI 
(98-55-5 1 

16,411' -- NCI studies: -Carcinogenicity 3.8 -Wide exposure 
-Negative i n  -House sk in  tumor -Structural interest .  
Salmonell a i n i t i a t i o n  promotion Chemical i s  struc- 

-kegat i ve h ' assay t u r a l l y  re la ted  t o  
muse lymphoma .-pinene and 

6-limonene, which 
were tumor promoters 
i n  mouse sk in  tes ts  



Chemical Nominating Production Worker N l P  Other 
(GAS NO) Source ( lbs)  Exposure Testing 

B. Glycol ethers and Glycol ether acetates 

1. 2-Ethoxy- UAW 6 . 2 ~  107- 411,982c -Gavage car- -- 
ethanol International 1.71~106 6,804e cinogenicity 
( 110-80-5) Union ( 1977 )a study i n  

1.871188 h i  stopathol- 
( 1981 1 ogy phase 
0- 10 -Negative i n  
(Imports, 1977P Salnonel l a  

-Tlegat i ve for 
sex-linked re- 
cessive le tha l  
mutations i n  

rn - o s i t  ve or 

2. 2-Methoxy- 
ethanol 
(109-86-4) 

U AW 3.1~107- 
International 1.6~108 
Union (1977Ia 

8.3x107 
( 1983 )d 
2.7~105 
(Imports, 
1984 )f 

both chronosom- 
a1 aberrations 
and s is ter  
chromatid ex- 
changes i n  CHO 
ce l l s  i n  

-On t e s f i n  muse 
lymphoma assay 

-Conventional 
teratology study 
completed 

-Dominant le tha l  and 
continuous 
breeding studies 
completed 

103,424C -Continuous -- 
13,834e breedi ng 

study com- 
pleted 

-Continuous 
breeding study 
i n  progress 

-Short-term 3 
vivo repro- 
m i v e  t ox i c i t y  
study cmpleted 

Chemical Evaluation Chemical Rationale/ 
Conni t t ee  Testing Select ion Remarks 
Reconmendation ( p r i o r i t y )  Principles 

- Inhalat ion comparative 3,8 
chemical disposi t ion 
studies of ethylene 
glycol  ether acetates 
and parent glycol ethers 

-Tox ic i ty  and carcino- 
genic i ty  studies by 
inhalat ion route, 
including test ing fo r  
hematological, inmuno- 
logical ,  and neurological 
effects. 
(High) 

-High production 
-Signif icant ex- 
posure 

.-Lack of carci nogeni - 
c i t y  data 

-Known reproductive 
t ox i c i t y  i n  animals 

-Consider performing 
subchronic studies 
by both dermal and 
inhalat ion routes. 

- Inhalat ion comparative 3,8 -High production 
chemical disposi t ion -Signif icant exposure 
studies o f  ethylene -Lack of carcino- 
glycol  ether acetates genici ty data 
and parent glycol ethers -Known reproductive 

-Toxici ty and carcino- t o x i c i t y  i n  animals 
genic i ty  studies by 
inhalat ion route, in-  
c l  udi ng test ing f o r  
hematological, inmuno- 
logical ,  and neurological 
ef fects.  
(High) 

I .  



3. 24utoxy- 
ethanol 
acetate 
(112-07-2 1 

4. 2-Ethoxy- 
ethanol 
acetate 
(111-15-9) 

UAU 
Internat ional  
Union 

W 
In ternat iona l  
Union 

2.0~107-1.0~108 321,096c -Conventional -- 
(1977)a 22,113e teratology 
1.26~108 study completed 
(1983 )d -Continuous 
0-3x103 breeding study 
(hpor ts ,  1977P completed 

Chemical Nominating Product ion Worker NTP Other Chemical Evaluation Chemical Rat ionale/  
(CAS No) Source ( lbs)  Exposure Testing Conanittee Testing Select ion Remarks 

Status Reconrnendation ( p r i o r i t y  Principles 
/ 

5. 2-Methoxy- 
ethanol 
acetate 
( 110-49-6 1 

U A W  
Internat ional  
Union 

In  TSCA 436,879c Short -term -- 
Inventory 2,026e in-v ivo 
but production reproductive 
vol ulae not t o x i c i t y  study 
reporteda complete4 
%1 .ox106 
(198319 

Inhalat ion c q a r a t  i ve 
chemical d ispos i t ion  
studies o f  ethylene 
glycol  ether acetates 
(2-butoxyethanol acetate, 
2-ethoxyethanol acetate, 
and P-methoxyethanol 
acetate) and the parent 
compounds (2-butoxyethanol 
2-ethoxyethanol , and 
2-mthoxyethanol ) ' 

(High 1 

-Potent ia l  f o r  
exposure 

- Invest igate whether 
the g l yco l  ether 
acetates are hydro- 
l i z e d  i n  the tes t  animals 
t o  the parent g lycol  
ethers, and then 
d is t r ibu ted,  
metabolized, excreted 
equ iva lent ly  t o  the 
parent ethers. 

-Ascertain the need 
f o r  f u r the r  t es t i ng  
o f  the g lyco l  ether 
acetates upon completion 
o f  chemical d ispos i t ion  
studies 



U S .  Environmental Probect ion Agency, Pub1 i c  F i l e  o f  t h e  TSCA Inventory  
o f  Chemi c a l  s - i n  .Commerce. 

U S .  I n t e r n a t i o n a l  Trade Commission, Synthet ic  Organic Chemicals, U.S. 
Product ion and Sales, U S .  Government P r i n t i n g  O f f i ce ,  Washington, D.C., 
1982 
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1976. 

US .  I n t e r n a t i o n a l  Trade Commission, 1984, Synthe t ic  Organic Chemicals, 
1983. U S .  Product ion and Sales, Pub l i ca t ion  no. 1588. 
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1984. - 

U S .  Department of Commerce, Bureau o f  the  Census, 1984, Report No. 
I M  146, Sect ion 428-4740. 

Leaf, D.A., 1985. Glycol  Ethers: An Overview. Unpubl i shed r e p o r t  dated 
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D iv is ion ,  O f f  i c e  o f  Toxic  Substances, U S .  Environmental P ro tec t i on  
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NTP CHW ICAL SELECTION PR ZNC IPLES 

The NTP Executive Comnittee operates under the principle t h a t  industry will 
tes t  chemicals for health and environmental effects as intended and mandated bv 
the Congress 
i t s  chemlcal 

- 
under legislative author! ties. Therefore, the NTP, acting under . 
selection principles, will test: 

Chemicals found i n  the environment that are not closely associated 
w i t h  commercial activities; 

Desirable substitutes for existing chemicals, particularly thera- 
peutic agents, that m i g h t  not be developed or tested without 
Federal involvement; 

Chemicals t h a t  should be tested to improve sclentlf lc  
understanding of structure-activity relationships and thereby 
ass is t  in defining groups of comnercial chemicals that should be 
tested by industry; 

Certain chemicals tested by industry, or by others, the additional 
testing of which by the Federal government i s  justified to verify 
the results; 

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

'Old chemicalsa w i t h  the potential for sf gnificant human exposure 
which are of social importance b u t  which generate too l i t t l e  reve- 
nue to  support an adequate testing program (some of these may be 
'gtandf athered" under FDA laws ); 

Two 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 Comnittee, 
marketed chemicals which have potential for large-scale and/or 
intense human exposure, even i f  i t  may be possible t o  require 
industry t o  perform the testing. 

The selection of a chemical by the Executive Committee does n o t  automati- 
cally commit the NTP to testing the chemical. The NTP i s  con i t t ed  t o  ascertain 
the specific toxicologic and regulatory concerns; evaluate the adequacy of 
existing data or curreirt efforts in government, academic, or private 
laboratories; and then propose and conduct specific tes ts  that are needed. 
Occasionally new information i s  obtained that answers the questions'posed in the 
nomination and selection process. Sometimes testing is not done because chemi- 
cals are wittidrawn by the nominator, because others are or wlll be testing the 
chemical, or because the chemical i s  not available, or no longer produced. 



Testing Recomnendations for Chemicals Reviewed by Board of Scientific Counselors 
on October 3, 1985 

Chemical h i n a t i o n  Testing Recommendations Remarks 
(CAS iFCmber) burce (Priority 1 

A. Wood Chemicals 

1. Ellagic acid NCI b testing 
(476-66-4) 

-Limited exposure 

-Defer m t i l  completion of NTP car- 
cinogenici ty study on 6-limonene, 
a structural analogue. 

-Review a-terpineol as part of a 
class  study on structurally related 
terpenes tested by NTP 

8. Glycol Ethers and Acetates 

1. 2-Ethoxyethanol WW -Comparative i n  vitro chemi- High production 
(11043-5) International cal d i s p o s i t G r u d y  of -Fb tent ial  Tor increased usage 

Union th i s  coapomd and its -Known reproductive toxicity i n  
acetate animals 

-Toxicity and carcinogenicity 
studies by inhalation mute, 
including testing for hema- 
tological, hmnological , 
end neurological effects  
(High) 

WW -Toxicity and carcinogenicity High production 
International studies by inhalation route -Significant worker exposure 
Union (High 1 l a c k  of carcinogenicity data 



Chemical Nomination Testing Recommendations Remarks 
(CAS Hnber) Source (Priori tv ) 

3. 2-Butoxyethanol acetate WW 
( 112-07-2) International 

union 

4. 2-Ethoxyethanol acetate WW 
( 111-15-91 International 

Union 

5. 2-Methoxyethaml acetate U A W  
( 110-49-6) International 

Union 

-Comparative in vitro -Potential for human exposure 
esterase a c t 5 i E  -Ascertain extent to which the 
of ethylene glycol ether ethylene glycol ether acetates are 
acetates hydrolyzed to parent glycol ethers 

-Gemtoxicity studies 
(-1 

-Comparative in vitro &mi- a t e n t i a l  for human exposure 
cal disposition study of -Ascertain extent to which the 
this compound end its ethylene glycol ether acetates are 
parent glycol ether hydrolyzed to the parent glycol 

-Comparative in vitro esterase ethers 
activities oreulylene 
glycol ether acetates 

-Gemtoxicity studies 
(-1 

-Comparative in vitm -Potential for hunan exposure 
esterase ac t K i G o f  -Ascertain extent to *ich the 
ethylene glycol ether ethylene glycol ether acetates are . 

acetates hydrolyzed to parent glycol 
-Genotoxicity studies ethers. 
(-1 


