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Chlorodibromomethane. D r .  Swenberg, a  p r i n c i p a l  rev iewer  f o r  t he  techn i ca l  
r e ~ o r ton t h e  c a r c i  noqenesi s  s tud ies  o f  c h l o r o d i  bromoethane, agreed w i t h  
t h e  conclus ions t h a t : -  "Under t h e  c o n d i t i o n s  o f  these s tud ies , - there  was no 
evidence o f  c a r c i n o g e n i c i t y  i n  male o r  female F344/N r a t s  r e c e i v i n g  c h l o r c  
d i  bromomethane. F a t t y  metamorphosis and wound-q l  ass c y t o p l  asmic changes 
o f  t he  1  i v e r  i n  male and female F344lN r a t s  were- re la ted  t o  a d m i n i s t r a t i o n  
of chlorodibromomethane. There was equ ivoca l  evidence o f  c a r c i  noqeni c i  t 
f o r  male B6C3Fi mice: c h l o r o d i  bromomethane caused an increased incidenceYof 
hepa toce l l  u l  arAcarcinomas, b u t  the  combined inc idence o f  hepatoce l l  u l  a r  
adenomas o r  carcinomas was o n l y  m a r g i n a l l y  increased. -Some evidence of 
c a r c i n o g e n i c i t y  was observed f o r  female B6C3F1 mice, s i nce  chlorodibromo- 
methane caused an increased inc idence o f  h e p a t o c e l l u l a r  adenomas and an 
increased combined inc idence o f  h e p a t o c e l l u l a r  adenomas o r  carcinomas." 
D r .  Swenberg suggested t h a t  t he  a b s t r a c t  and the  d i scuss ion  i n d i c a t e  t h a t  
t h e  h igh  dose male mice exceeded what i s  no rma l l y  recognized as the  maximum 
t o l e r a t e d  dose, however, t he  females d i d  n o t  appear t o  exceed the  MTD. He 
asked f o r  c l a r i f i c a t i o n  on the  l ack  o f  l e s i o n s  i n  t he  l i v e r s  and k idneys of 
r a t s  exposed t o  60 and 125 mg/kg i n  t he  13-week s tud ies ,  as w e l l  an 
expanded d i scuss ion  o f  s a l i v a r y  g land l e s i o n s  s ince  the re  was a  c l e a r  dose- 
response r e l a t i o n s h i p .  

As a  second p r i n c i p a l  rev iewer,  Dr. Davis agreed w i t h  t he  conclus ions.  I n  
view o f  t he  v i r a l  i n f e c t i o n s  i n  male and female s e n t i n e l  r a t s  t h a t  were 
k i l l e d  a t  6, 12, and 24 months, she suggested t h a t  i n  f u t u r e  s tud ies  i t  
might  be use fu l  t o  examine ant ibody t i t e r s  i n  l i v i n g  cohor ts  t o  determine 
whether ch ron i c  a n t i g e n i c  s t i m u l a t i o n  may be having a  r o l e  i n  m o r t a l i t y .  
She s a i d  t he  observed negat ive  t rends  f o r  severa l  common rodent  tumors 
should be compared w i t h  h i s t o r i c a l  c o n t r o l  data.  

As a  t h i r d  p r i n c i p a l  rev iewer,  D r .  Tannenbaum sa id  the  more app rop r i a te  
r o u t e  of a d m i n i s t r a t i o n  would have been d r i n k i n g  water s ince  the  predomi- 
nant r o u t e  o f  human exposure i s  i n  d r i n k i n g  water. Fur ther ,  the  vapor 
pressure and o the r  physica l /chemical  p r o p e r t i e s  o f  t he  compound i n  o i  1  o r  
i n  water w i l l  d i f f e r .  A c l a r i f y i n g  statement cou ld  be added t o  the  
r a t i o n a l e  f o r  s e l e c t i n g  the  gavage r o u t e  o f  exposure. D r .  J. Dunnick, NTP 
Chemical Manager, r epo r ted  the re  was a  Japanese study i n  progress where 
chlorodibromomethane was be ing  g iven as a  microencapsulated form i n  t he  feed. 
D r .  Tannenbaum noted the re  was decreased body weight  ga in  i n  bo th  male and 
female mice, which was l i k e l y  i n d i c a t i v e  o f  t o x i c i t y .  

Therefore,  a l though he agreed w i t h  most o f  the  conc lus ions  o f  t he  s tud ies  
i n  r a t s  and male mice, D r .  Tannenbaum thought t he  conc lus ion  f o r  female 
mice should be equivocal  because o f  t o x i c i t y  a t  the  h igh  dose and no e f fec t  
a t  the low dose. D r .  E. McConnell, NTP, s a i d  t he  h igh  dose i n  NTP ch ron i c  
s tud ies  was in tended t o  cause some s o r t  o f  t o x i c  bu t  non- le tha l  e f fec t ;  a  
10% t o  15% r e d u c t i o n  i n  weight  ga in  compared t o  c o n t r o l s  be ing  an example. 
He f u r t h e r  s t a t e d  t h a t  r a r e l y  does one reach the  "opt imal  dose". Su rv i va l  
i n  h igh  dose female mice was g rea te r  than i n  t he  concur ren t  c o n t r o l  group. 
D r .  Swenberg sa id  a  moderate exceeding o f  the  maximal t o l e r a t e d  dose (MTD)., 
as seen here, does n o t  i n v a l i d a t e  tumor f i n d i n g s .  I n  view o f  t he  r e l a t i -  
v e l y  low and nonvar iab le  h i s t o r i c a l  r a t e  o f  l i v e r  tumors i n  female B6C3F1 
mice, t h e  dose-response, and the  s t a t i s t i c a l  s i g n i f i c a n c e ,  he thought the  
i n t e r p r e t a t i o n  o f  -some evidence was c o r r e c t .  



There was considerable discussion about imp1 icat ions o f  an overdosing error  
i n  low dose male and female mice groups a t  58 weeks, as we1 1 as the deaths 
o f  eleven high dose mice a t  82 weeks f o r  which a cause o f  death was unknown. 
Dr.  Hasman said tha t  t h i s  c lus ter ing  o f  mor ta l i t y  i n  male mice i n  the high 
dose group a t  a s ing le po in t  i n  time was strongly suggestive o f  deaths due 
t o  accidental causes. Dr. Kociba said histopathology might ind icate 
whether the deaths a t  week 82 were due t o  overdosing or sane other reason. 
Dr.  Dunnick stated tha t  the dosing accidents would be footnoted i n  the 
tables o f  data f o r  male and female mice and highl ighted i n  the abstract. 

Dr .  Swenberg moved tha t  the technical repor t  on the toxicology and car- 
cinogenesis studies o f  chlorodibrofflomethane be accepted wi th  the conclu- 
sions as wr i t t en  and wi th  the modif ications discussed. Dr .  Tannenbaum 
seconded the motion and the repor t  was approved by ten a f f i rmat ive  votes. 
There was one negative vote (Dr. Be1 iczky). 



D i  a l l y l p h t h a l a t e .  Dr. B e l i  czky was a  p r i n c i p a l  reviewer f o r  t h e  techn ica l  
repo r t  on t h e  ca rc i  nogenesi s  s tud i  es o f  d i  a1 l y l  phthalate.  The conclusions 
o f  t h e  study were: "Under t h e  cond i t ions  o f  t h i s  study, t h e  admin i s t ra t i on  
o f  d i a l l y l p h t h a l a t e  t o  male and female F344/N r a t s  caused ch ron ic  l i v e r  
disease charac ter ized by p e r i p o r t a l  f i b r o s i s  and pigment accumulation, and 
an increased s e v e r i t y  o f  b i l e  duct hyperplasia. The inc idence o f  mono-
nuclear  c e l l  leukemia was s i g n i f i c a n t l y  increased (P<0.05) i n  female r a t s  
rece i  v i  ng 100 mg/kg, p rov i  d i  ng some evidence o f  c a i c i  noge i i  c i  ty o f  
d i a l l y l p h t h a l a t e  i n  female r a t s n e r e  was no ev i  ence o  carc ino  n i c i t-+i n  male rats." Based on d e f i n i t i o n s  f o r  s t r e n q m ~ e r i m e n t a  evidence 
o f  ca rc i  nogeni c i t y  c u r r e n t l y  used by t h e  NTP (6egi nningm w i t h  t h e  review 
meeting o f  2une 1983), he s t a t e d  t h a t  t h e  data supported a  f i n d i  ng o f  c l e a r  
evidence f o r  female ra ts .  Supporting h i s  assessment were t h e  cu r ren t  
a  s  a  s  t h e  increased in c i  dences o f  hemat opoi e t i  c  system tumors in 
rodents from o the r  NTP studies o f  " a l l y 1 " compounds. Dr. Be l iczky  a l s o  
s a i d  t h e  study of d i a l l y l p h t h a l a t e  i n  mice (NTP TR #242) should have been 
reviewed concur rent ly  w i t h  t h e  study i n  ra ts ,  and the re fo re  t h e  study 
should be reevaluated w i t h  the  c u r r e n t l y  used c r i t e r i a  f o r  s t reng th  o f  e v i  -
dence. Further,  no t i ng  t h a t  t h e  Panel had received summary i n fo rmat ion  
from a recen t l y  completed comparative d i s p o s i t i o n  and metabolism study i n  
r a t s  and mice, he asked t h a t  t h e  study r e s u l t s  be f u l l y  incorpora ted i n t o  
any f i n a l  report .  Both Dr. Slaga and Dr. Koci ba, t h e  o the r  p r i n c i p a l  
reviewers, sa id  t h e  r a t  study should stand on i t s  own. 

I n  response, D r .  W. Kluwe, NTP Chemical Manager, expla ined t h a t  t h e  mouse 
and r a t  s tudies were s t a r t e d  concur rent ly  bu t  t h e  study i n  r a t s  had t o  be 
r e s t a r t e d  because o f  an e r r o r  i n  dosing. He s a i d  t h e  data from t h e  corn- 
pa ra t i ve  d i s p o s i t i o n  s tud ies  suggest a  species d i f f e rence  i n  hepatotoxi c  
e f f e c t s  b u t  do not exp la in  t h e  d i f f e rences  i n  tumor incidence. Dr. Kluwe 
s a i d  a  program dec is ion  had been made not t o  apply t h e  cu r ren t  categor ies 
f o r  s t rength  o f  evidence re t rospec t i ve l y .  Dr. D. Ra l l ,  NTP, proposed t h a t  
an appendi x  desc r ib ing  t h e  mouse study design, resu l t s ,  and conclusions be 
added t o  t h e  repor t  o f  t h e  r a t  studies. 

As a  second p r i  nc i  pa l  reviewer, Dr .  S l  aga s ta ted  t h a t  t h e  increased inc i  -
dence o f  mononuclear c e l l  leukemia i n  h igh  dose female r a t s  should be con- 
s idered e  u ivoca l  r a t h e r  than some evidence o f  ca rc ino  e n i c i t  because an 

$--si n c i  ence was -+increase not o b s e r v e m e  r a t s  and t i s  neoplasm occurs 
a t  a  moderate r a t e  i n  con t ro l  ra t s .  

As a  t h i r d  p r i n c i p a l  reviewer, Dr. Kociba a l s o  be l i eved  t h a t  t h e  data sup- 
po r ted  a designat ion o f  'equivocal ' i n  female r a t s  since t h i s  leukemia 
occurs a t  a  r a t h e r  h igh  r a t e  i n  c o n t r o l  ra ts ,  more so i n  males, and the re  
i s  a va r iab le  h i s t o r i c a l  con t ro l  ra te ;  t h e  h igh  dose female r a t  group d i d  
have an inc idence h igher  than seen i n  female veh ic le  con t ro l  rats.  Dr. 
Be l iczky  r e t o r t e d  t h a t  t h e  d e f i n i t i o n  o f  equivocal was d i  f f e r e n t  now than 
when t h e  mouse study was reviewed. Dr.  Swenberg opined t h a t  t h e  mouse 
study would s t i l l  be cons ide rede  u ivoca l  Add i t i ona l l y ,  Dr.  Kociba com- 
mented t h a t  t h e  prechronic (13-week study might have inc luded  l i v e r  h i s t o -  gT-
pathology on t h e  lowest dose group and a  more complete t o x i c o l o g i c  
eva luat ion  t o  a i d  i n  s e t t i n g  doses f o r  t h e  two year  studies, wh i le  t h e  
two-year s tud ies  cou ld  have inc luded more hemto logy  t o  a i d  i n  i n t e r p r e t a -  
t i o n  o f  t he  leukemias. 



The key issue was whether the  increased inc idence o f  mononuclear c e l l  
leukemia i n  female r a t s  bes t  supported an i n t e r p r e t a t i o n  o f  -some o r  
equivocal evidence o f  ca rc inogen ic i t y .  Dr .  Boorman, po in ted out  t h a t  t he re  
were some m n e d i  agnoses, more i n  the  h igh  dose group than i n  the  
con t ro l s .  D r .  Jones commented t h a t  t he  g rea te r  numbers of b o r d e r l i n e  
d i  agnoses i n  t rea ted  animals supported a  more conservat ive i n t e r p r e t a t i o n .  
D r .  Kluwe l i s t e d  v a l i d  reasons f o r  each i n t e r p r e t a t i o n ,  and sa id  the  NTP 
s t a f f  could support e i t h e r  choice. D r .  Swenberg suggested t h a t  Dr .  Kluwe 
a d j u s t  the  r e p o r t  d iscussion t o  r e f l e c t  t he  d i f f i c u l t y  i n  coming t o  a  dec i -  
sion. I n  response t o  a  request  by D r .  Bel iczky,  D r .  Boorman sa id  a  t a b l e  
w i t h  a  grading o f  the  t o x i c  l i v e r  l es ions  would be added t o  the  repor t .  

D r .  Jones moved t h a t  t he  techn ica l  r e p o r t  be accepted w i t h  the  conclusions 
as w r i t t e n  (some -evidence i n  female r a t s ) .  D r .  Swenberg seconded the  
motion. The motion'was r e j e c t e d  by f i v e  yes t o  s i x  no votes. Dr.  Jones 
then moved t h a t  t he  techn ica l  r e p o r t  on the  tox i co logy  and carcinogenesis 
s tud ies  o f  d i a l l y l p h t h a l a t e  i n  r a t s  be acccepted w i t h  the  conclus ion of 
equivocal evidence o f  c a r c i n o g e n i c i t y  i n  female r a t s  and w i t h  o ther  m o d i f i -  
ca t i ons  as d iscussear  D r .  Slaga seconded the  motion and the  r e p o r t  was 
approved by e i g h t  a f f i r m a t i v e  votes. There were two negat ive  votes (Dr .  
Be l i czky  and D r .  Davis), and one abstent ion  ( D r .  Kotelchuck).  



Hamamelis Water (Witch Hazel). Dr. Slaga, a  p r i n c i p a l  reviewer f o r  t h e  
techn ica l  repo r t  on t h e  ca rc i  nogenesis s tud i  es o f  Hamamel i s  water, agreed 
w i t h  the  conclus ion t h a t :  "under t h e  cond i t ions  o f  these studies, t he re  
was no evidence o f  ca rc inogen ic i t y  i n  male o r  female F344/N r a t s  o r  i n  male 
o r  G a l e  B6C3k ,mice t h a t  rece i  ved dermal a p p l i c a t i o n  o f  Hamameli s  water." 
However, he n o t i d  two p o s i t i v e  t rends f o r  tumors, f ibromas o r  f ibrosarcomas 
i n  male r a t s  and a1 veo lar /b ronch io la r  adenomas or  carcinomas i n  female 
mice; and he s a i d  t h a t  even though t h e  t rends were not s t a t i s t i c a l l y  s i g n i -  
f i c a n t  by t h e  appropr ia te  tes ts ,  t h e  numerical increases should not  be 
ignored. Dr.  Slaga was concerned w i t h  how much o f  t h e  app l i ed  dose was 
l o s t  by r u n o f f  o f  t h e  aqueous so lu t ion ,  and w i t h  whether t h e  c o n t r o l  
veh ic le  should have conta ined ethanol equ iva lent  t o  t h e  dose veh ic le  
(14-15% volume). Even though t h e  rou te  chosen was t h e  c o r r e c t  one t o  mimic 
human exposure, he s a i d  t h a t  a  study w i t h  Hamamelis Water i n  d r i n k i n g  water 
m i  gh t  have indi cated more about t h e  p o t e n t i  a1 f o r  c a r c i  nogeni c  e f fec ts .  

As a  second p r i n c i p a l  reviewer, Dr .  Jones agreed w i t h  t h e  conclusions. I n  
comment on t h e  fibromas and fibrosarcomas i n  male ra ts ,  he d i  sagreed w i t h  
t h e  statements i n  t h e  abs t rac t  and d iscussion t h a t  f ibrosarcomas are not  
l i f e  th reaten ing les ions.  Dr. E. McConnell, NTP, s a i d  t h e  statement 
r e f e r r e d  t o  both l es ions  i n  t h i s  study, and o f  13 l e s i o n s  i n  t h e  dose groups 
and c o n t r o l  on ly  two were fibrosarcomas; however, t h e  sentences would be 
changed. 

As a  t h i r d  p r i n c i p a l  reviewer, Dr .  Van Ryzin a l s o  agreed w i t h  t h e  conclu- 
sions. He quest ioned basing s t a t i s t i c a l  s i g n i f i c a n c e  f o r  t r e n d  o r  pa i rw ise  
comparisons on a  one- ta i l ed  P va lue  o f  0.05, r a t h e r  than on a  P  value o f  
0.025. He s t a t e d  t h a t  use o f  a 5% one- ta i l ed  c r i t e r i o n  r e s u l t e d  i n  t o o  
many marginal e f f e c t s  t h a t  were discussed i n  d e t a i l  and l a t e r  d i  smissed as 
not  b i o l o g i c a l l y  meaningful. Dr.  Haseman s a i d  t h a t  i n  t h e  r e s u l t s  sec t i on  
a l l  P i s  < 0.05 e f f e c t s  are noted, b u t  d e t a i l e d  s t a t i s t i c a l  analyses are 
g iven on ly  f o r  t h e  more b i o l o g i c a l l y  meaningful e f fec ts .  He conceded t h a t  
i n  t h i s  repo r t  t he re  may have been t o o  many margi nal e f f e c t s  w i t h  d e t a i l e d  
s t a t i s t i c a l  analyses provided i n  t h e  t e x t ,  and t h a t  t h i s  concern would be 
taken i n t o  account i n  t h e  prepara t ion  o f  t h e  f i n a l  repor t .  

I n  o ther  discussion, Dr .  Kotelchuck s t a t e d  t h a t  whether a  l e s i o n  i s  l i f e  
th rea ten ing  should not  be t h e  c o n t r o l l i n g  va r iab le ;  t h e  key i s  whether t h e  
l e s i o n  i s  considered t o  be compound re la ted.  Dr. Turnbul l  s a i d  t h e  l e s i o n  
cou ld  be l i f e  th rea ten ing  and y e t  not cause death, i n  which case t h e  i n c i  -
denta l  tumor t e s t  would be appropriate. Dr .  Roorman mentioned t h a t  Program 
and cont rac t  l abo ra to ry  pa tho log is t s  were being asked t o  s t a t e  whether o r  
no t  a  p a r t i c u l a r  l e s i o n  was t h e  probable cause o f  death which w i l l  a i d  i n  
choosing t h e  most appropr ia te  s t a t i s t i c a l  t e s t .  

Dr .  Slaga moved t h a t  t h e  techn ica l  repo r t  on t h e  tox i co logy  and ca r -  
cinogenesis s tud ies  o f  Hamamelis water be accepted. Dr.  Jones seconded t h e  
motion and t h e  repor t  was approved unanimously by t h e  Peer Review Panel. 



HC Blue No. 1. Dr. Fr iess,  who was unable t o  a t t e n d  t h e  meeting, had sub- 
m i  t t e d  w r i t t e n  comments i n  advance; these were read by Dr. Hook, Panel 
Chairperson. As a  p r i n c i p a l  reviewer f o r  t h e  techn ica l  r e p o r t  on t h e  car -  
cinogenesis s tud ies  o f  HC Blue No. 1, Dr. Fre i ss  agreed w i t h  t h e  conclu- 
sions t h a t :  "Under t h e  cond i t ions  o f  these studies, t he re  was i?=@evidence o f  ca rc inogen ic i t y  i n  male F344/N ra ts ,  s ince HC Blue o. 1 caused 
a  margi n a l i  ncrease i n  t h e  inc idence o f  hepa toce l l u la r  neop las t i c  
nodules/carcinomas. For female F344/N ra ts ,  t he re  was some evidence o f  -_.
carc i  nogeni c i  t y  i n  t h a t  HC Blue No. 1 induced increases i n  
a1 veo la r /b ronch io la r  adenornas o r  c a r c i  nomas. There was c l e a r  evidence o f  
ca rc i  nogenici  t y  o f  HC Blue No. 1 i n  male B6C3F mice as Shownb-aEd 
3 nc i  dences o f  hepa toce l l u la r  ca rc i  nomas and f o  t lic u l a r  c e l l  adenomas and 
hyperp las ia  o f  t h e  t h y r o i d  gland. There was c l e a r  evidence --c a r -- o f  
cine en i  c i t  o f  HC Blue No. 1 i n  female B6C3F1 mice. shown by increased ii&k&fhepatoce l l u la r  carcinomas." Dr. F r i e s s  noted t h a t  
cytoplasmic p i g & n t a t i o n  o f  t h e  f o l l i c u l a r  e p i t h e l i a l  c e l l s  o f  t h e  t h y r o i d  
occurred a t  increased incidences i n  dosed animals o f  both species and 
sexes, and wondered whether o r  no t  t h e  u n i d e n t i f i e d  pigment may have had 
some causat ive r o l e  i n  enhanced incidences o f  f o l  l i c u l a r  c e l l  adenomas. 
Further,  he i n q u i r e d  as t o  whether t h e  p o s i t i v e  Sendai v i r u s  t i t e r s  a t  
as e a r l y  as s i x  months i n  r a t s  and mice cou ld  have had any impact on deve- 
lopment o f  p r o l i f e r a t i v e  l es ions  i n  t h e  lungs, o r  i n  o the r  t a r g e t  t issues.  
Dr .  3. Mennear, NTP Chemical Manager, responded t h a t  a  r e l a t i o n s h i p  between 
pigment depos i t ion  and p r o l i f e r a t i v e  changes i n  f o l  l i c u l a r  c e l l s  cou ld  not 
be r u l e d  ou t  bu t  i n  o ther  s tud ies  w i t h  dyes by t h e  NTP, o r  by o the r  labora-  
t o r i e s ,  a  cons is ten t  r e l a t i o n s h i p  was not observed. With regard t o  t h e  
poss ib le  r o l e  of Sendai, t h e  a v a i l a b l e  data do not  a l l ow  a  d e f i n i t i v e  
conclus ion about any i n t e r a c t i o n  between v i r u s  and chemical i n  tumor 
causation. NTP data (unpublished) show no d i f f e rence  i n  inc idence o f  
pulmonary tumors i n  con t ro l s  t h a t  have had p o s i t i v e  Sendai t i t e r s  and those 
t h a t  d i d  not. 

As a second p r i n c i p a l  reviewer, Dr .  Harper agreed w i t h  t h e  conclusions. 
He thought t h e  doses se lec ted f o r  t h e  two year  study i n  female mice t o  be 
r a t h e r  h igh  perhaps c o n t r i b u t i n g  t o  low su rv i  val. I n  ret rospect ,  t h e  doses 
se lec ted f o r  male and female mice cou ld  have been t h e  same. Nonetheless, 
he d i d  not t h i n k  t h e  low s u r v i v a l  would i n v a l i d a t e  i n t e r p r e t a t i o n  o f  t h e  
f i n d i n g s  i n  female mice. Dr .  Mennear observed t h a t  t h e  e a r l y  deaths were 
l i k e l y  due t o  hepa toce l l u la r  carcinomas. Dr. F r i e s s ' s  r e p o r t  was i n  
agreement. Dr.  Harper asked f o r  a  statement i n  t h e  d iscussion exp la in ing  
why t h e  fee& rou te  was used r a t h e r  than dermal app l ica t ion .  

As a  t h i r d  p r i n c i p a l  reviewer, Dr .  Turnbul l  s a i d  he agreed w i t h  t h e  conclu- 
sions i n  mice bu t  was not  t o t a l l y  convinced about those f o r  rats.  He 
quest ioned t h e  use o f  a  one-sided P value o f  5% (0.05) as the  nominal l i m i t  
value f o r  s ign i f i cance ,  and he expressed concern about a  h igh  p r o b a b i l i t y  
o f  f a l s e  pos i t i ves .  He proposed t h a t  a 1%c r i t e r i o n  (p<0.01) would be pre-  
ferable.  As f u r t h e r  reasons t h a t  lower evidence f o r  a  p o s i t i v e  f i nd ing ,  he 
mentioned d i f f e r e n t  pr imary tumors i n  male versus female r a t s  and t h e  
marg ina l ly  s i g n i f i c a n t  increase o f  l ung  tumors i n  female rats.  Dr. 
Turnbul l  supported a  designat ion o f  u i voca l  evidence f o r  both sexes o f  
ra ts .  Dr. J. Haseman, NIEHS, s a i d  t h l ?  does not  employ a  r i g i d  
dec is ion  r u l e  (5% o r  1%)i n  t h e  f i n a l  i n t e r p r e t a t i o n  o f  carcinogenci t y  
data. He s ta ted  t h a t  -some evidence -o f  ca rc inogen ic i t y  i n  female r a t s  was 



supported by: (1) t h e  seven lung tumors (14%) i n  the  h igh  dose group 
exceeded the  h ighes t  c o n t r o l  inc idence seen i n  the  Program, and (2) t he  
increase i n  neoplasms i s  p a r a l l e l e d  by an increase i n  adenomatus hyperpla- 
s i  a  S. 

D r .  Tannenbaum and two o f  t he  p r i n c i p a l  rev iewers expressed concern about 
the  incomplete chemical i d e n t i f i c a t i o n  of the  3% i m p u r i t i e s .  He sa id  t h a t  
duri n g  the  synthesis o f  n i t roa romat i c  chemicals n i t rosamines are o f t e n  
formed as contaminants; i n  t h i s  case probably d e r i v a t i v e s  o f  n i t rosomethy-  
l a n i l i n e .  D r .  W. Jameson, NTP, s a i d  a  more d e f i n i t i v e  c h a r a c t e r i z a t i o n  
would be made o f  the  impur i t i es .  D r .  Be l i czky  asked whether the re  were 
uses f o r  HC Blue No. 1 other  than as a  h a i r  dye and whether the re  was more 
than one manufacturer. [Dr .  J, Mennear subsequently determined there  were 
no o ther  uses o r  o ther  manufacturers i n  the  U.S. ]  

I n  o ther  discussion, D r .  Turnbu l l  commented on how animal cage assignment 
randomly by rows r a t h e r  than by i n d i v i d u a l  cages might a f f e c t  the  power of 
s t a t i s t i c a l  in ference.  Dr .  Kociba asked t h a t  t he  dosages which were 
expressed as ppm a lso  be g iven as mg/kg/day i n  the  repor t ,  and t h a t  the  
sec t ions  on c l i n i c a l  observat ions and non-neoplast ic tox i co logy  be 
expanded. Both requests were a ~ r e e d  to .  D r .  Swenbera s ta ted  t h a t  t he  
des ignat ion  of c l e a r  evidence based on l i v e r  tumors i n  mice was 
strengthened b y t h e l a c k e p a t o t o x i c i  t y  even i n  females where the  maxi -
ma1 t o l e r a t e d  dose l i k e l y  was exceeded, i d  because the  mouse l i v e r  i s  a  
t a r g e t  organ f o r  aromatic amines. The i n t e r p r e t a t i o n  o f  lung tumors i n  
female r a t s  as t o  assoc ia t ion  w i t h  chemical was more d i f f i c u l t .  Dr .  G. 
Boorman, NTP, sa id  the  NTP Pathology Working Group t h a t  examined these lung 
les ions  was i n  unanimous agreement t h a t  the  f i n d i n g s  supported a  designa- 
t i o n  of a  carc inogenic response. 

D r .  Harper moved t h a t  the  techn ica l  r e p o r t  on the  tox i co logy  and car -  
cinogenesi s  s tud ies  of HC Blue No. 1 be accepted w i t h  the  conclusions as 
stated,  and w i t h  the  mod i f i ca t i ons  as discussed. Dr .  Davis seconded the  
motion, and the  techn ica l  r e p o r t  was approved by ten  a f f i r m a t i v e  votes w i t h  
one abstent ion  ( D r .  Turnbu l l  ) . 



8-Hydroxyquinoli ne. Dr.  Van Ryzin, a p r i n c i p a l  rev iewer f o r  t h e  techn ica l  
repo r t  on the  c a r c i  nogenesis s tud ies  o f  8-hydroxyquinol i  ne, agreed w i t h  t h e  
conclusions t h a t :  "Under t h e  cond i t ions  o f  these studies, t he re  was no 
evidence o f  ca rc inogen ic i t y  i n  male o r  female F344/N r a t s  o r  i n  male or 
f e m a l e B 6 n F  mice." C i t i n g  t h e  comments i n  t h e  d iscussion on marg ina l ly  
s i g n i f i c a n t  1ncreases over c o n t r o l  i n  low dose female mice w i t h  hemangiomas 
o r  hemangio~arcomas, Dr .  Van Ryzin proposed tha t ,  i n  general, on l y  tumor 
incidences s i g n i f i c a n t  by a one t a i l e d  t e s t  a t  pt0.025 should be commented 
on i n  d i  scussion, thus  reducing d iscuss ion o f  margi nal  resu l ts .  Further,  
he noted t h a t  a l l  o f  t h e  s t a t i s t i c a l  values are  a v a i l a b l e  i n  t h e  
Appendixes. Dr.  J. Huff,  NTP, reminded t h e  Panel t h a t  inc idence ra tes  f o r  
neoplasms having a t r e n d  o r  pa i rw ise  s t a t i s t i c  o f  Pt0.05 were p laced r o u t i  -
ne ly  i n  t h e  r e s u l t s  sect ions. For comparative purposes, t h e  inc idence o f  
t h e  same l.esion f o r  t h e  o ther  sex o f  t h a t  species was a l s o  recorded. 
Ord ina r i l y ,  marginal e f f e c t s  i n  a s i n g l e  group received l i t t l e  mention i n  
t h e  d iscussion unless considered compound-related. 

As a second p r i n c i p a l  reviewer, Dr. Koci ba s a i d  he a l s o  agreed w i t h  t h e  
conclusions. He urged i n c l u s i o n  i n  f u t u r e  design o f  subchronic and chron ic  
s tud ies  a d d i t i o n a l  measurements o f  hematology, u r i n a l y s i s ,  serum chemistry, 
organ weight, and o the r  parameters t o  a l low f o r  a more complete assessment 
of both chron ic  t o x i c i t y  and carc inogen ic i ty .  Dr.  E. McConnell, NTP, i n d i -
cated t h a t  these ind i ces  are inc luded i n  most cu r ren t  s tud ies  and i n  those 
designed dur ing  t h e  past  two years o r  so. Dr. Kociba asked t h a t  d i e t a r y  
exposure l e v e l s  expressed as p a r t s  per  m i l l i o n  (ppm) a l s o  be expressed 
as mg/kg body weight iday t o  a i d  i n  ex t rapo la t ion .  Dr.  J. French, NTP 
Chemical Manager, responded t h a t  t h i s  i n fo rma t ion  i s  a v a i l a b l e  i n  t h e  food 
consumpti on appendi x, b u t  s t ressed t h a t  these val ues lack  accuracy because 
of t h e  group housing used, and t h e  food s c a t t e r i n g  which occurred. He s a i d  
t h e  Program w i l l  i nc lude  exposure l eve ls ,  as mg/kg, i n  t h e  t e x t  rou t i ne l y .  
Dr .  Koci ba st ressed t h e  importance o f  i n c l u d i n g  negat ive as we1 1 as posi -
t i v e  data on chemicals because negative data i s  important  i n  knowing what 
parameters t o  evaluate i n  sa fe ty  assessment and h e a l t h  su rve i l l ance  
p rogr  ams . 
As a t h i r d  p r i n c i p a l  reviewer, Dr. Kotelchuck agreed i n  p r i n c i p l e  w i t h  t h e  
conclusions bu t  noted t h e r e  appeared t o  be a marginal increase i n  t h e  r a t e  
o f  a1 veolar /bronchio la r neoplasms w i t h  p e r s i s t e n t  t rends among a1 1 exposed 
groups, al though i n  no i n d i  v idua l  case was the re  s t a t i s t i c a l  s ign i f i cance.  
However, he s a i d  t h a t  aggregation o f  t he  inc idence data from both  sexes o f  
r a t s  o r  mice us ing  Chi square ana lys i s  suggested the re  was equivocal e v i -  
dence f o r  assoc ia t ion  o f  t h e  l ung  tumors w i t h  exposure t o  
8-hydroxyquinol ine. I n  d iscussion about t h e  usefu lness o r  appropri  ateness 
of grouping les ions  across sexes and/or species f o r  analys is ,  Dr .  J. 
Haseman, NTP, s a i d  t h a t  wh i l e  these comparisons are  usefu l  s t a t i s t i c a l l y  t o  
asce r ta in  support across sexes and/or species, t h e  NTP does not  consider  
t h i s  b i  o log i  c a l  l y  appropri  a te  so does not  do such analyses rou t ine l y .  
Further,  a previous Peer Review Panel recommended t h i s  no t  be done. Dr.  Koci ba 
observed t h a t  cross species comparisons may a l s o  cancel o u t  o r  d im in i sh  
o v e r a l l  incidences as we l l  as enhance them. Dr. Davis agreed and s a i d  
t h a t  i n  view o f  endocri  nologi  ca l  d i  f ferences the re  was not a good b i o l o g i  -
c a l  j u s t i f i c a t i o n  f o r  combining t h e  sexes. Dr. French s t a t e d  t h a t  more 
c l a r i f i c a t i o n  o f  t h e  l ung  tumor data i n c l u d i n g  t h e  p o t e n t i a l  p o s i t i v e  t rends 
would be added t o  t h e  d iscussion sect ion. 



Dr. Davis asked that there be more prominence given, perhaps in the 

abstract, to non-tumor effects or lack of effects reported by others 

including hepatic and neurologic toxicity, and especially in view of the 

chemical's use in preparations which come into intimate contact with the 

body, e.g., vaginal suppositories. In other discussion, Dr. Swenberg 

reiterated a previous Panel recommendation that non-NTP data not be 

included in the abstract. Dr. French said recently completed genetic toxi- 

city results for in vitro unscheduled DNA synthesis in rat hepatocytes and 

for the B A L B / C - ~ T ~ ~ ~  
vitro transformation assay would be included in the 

report. The chemicx gave negative results in both assays. 


Dr. Van Ryzin moved that the technical report on the toxicology and car- 

cinogenesis studies of 8-hydroxyquinoline be accepted with the modifica- 

tions discussed. Dr. Slaga seconded the motion and the technical report 

was approved unanimously by the Peer Review Panel. 
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