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Ethyl Acrylate. Dr. Swenberg, a principal reviewer f o r  the repor t  on the 
bioassay of ethyl ac ry la te ,  agreed with the  s t a t ed  conclusions tha t :  "Under 

t h e  conditions of these s tud ies ,  ethyl ac ry la te  was carcinogenic f o r  the 
forestomach of F344/N r a t s  and B6C3F mice of e i t h e r  sex, causing squamous 
ce l l  carcinomas i n  male r a t s  and malh mice, squamous ce l l  papillomas i n  
male and female r a t s  and male mice, and squamous ce l l  papillomas or  carcino- 
mas i n  male and female r a t s  and -male and female mice. Ethyl acryla te  a lso  
caused i r r i t a t i o n  of the  forestomach mucosa i n  male and female r a t s  and mice." 
He s ta ted  t h a t  the repor t  was well wri t ten ,  accurately re f lec t ing  the data 
of the study and interpret ing the data openly and object ively .  He opined 
t ha t  the sect ion on human tox ic i ty  and exposure p u t  the study i n  perspective 
f o r  the reader. Dr. Swenberg sa id  t ha t  while there  was not a decrease i n  
survival or  body weight, he believed the  maximum to le ra ted  dose (MTD) was 
achieved because of inflammatory lesions i n  the  forestomach. 

As a second principal reviewer, Dr. Davis agreed w i t h  t h e  conclusions and 

said the  study design was sound. She sa id  the  gavage route was appropriate 

but bolus delivery may have provided a cofactor  f o r  carcinogenesis. She 

said the increased incidence of retinopathy and ca ta rac t s  i n  high dose male 

and low dose female r a t s  should be noted. Dr. Davis commented t h a t  the 

discussion was an excel lent  one t ha t  s k i l l f u l l y  l a i d  out the problems of 

conducting the  study of lower molecular weight e s t e r s  of a c ry l i c  acid.  


As a th i rd  principal reviewer, Dr. Friess s t a t ed  t h a t  while the evidence 
i s  c l ea r  f o r  increased incidence of squamous c e l l  carcinomas of the fore-  
stomach i n  male r a t s  and mice, there  i s  no s t a t i s t i c a l  demonstration f o r  
these carcinomas in  female r a t s  and mice. He opined t h a t  the f inding of 
increased incidence of squamous ce l l  carcinomas with increased concentration 
of chemical i n  the bolus suggests a linkage of the  e f f ec t  with i r r i t a n t /  
necrotic s t r e s se s  ra ther  than chemical i n i t i a t i o n  of carcinogenesis, and he 
said t h i s  vjew i s  fu r ther  supported by lack of carcinogenic e f f e c t  reported 
i n  a recent ly  completed inhalation study. Dr. Friess commented on the  nega- 
t i ve  trends i n  tumor incidence i n  both species and in  seeking causation 
asked whether there were any d ie ta ry ,  s t r e s s  o r  metabolic fac tors  d i f f e r en t  
i n  dosed than i n  control animals. He observed t h a t  the genetic variance o r  
lack of genet ic  homogeneity of the B6C3F stock in  t h i s  study as well as  i n  
others did nothing t o  inval idate  the stu?ly. 

Dr. Beliczky questioned whether too much emphasis was given t o  the negative 
trends fo r  tumor incidence while Dr. Davis noted the  analogy w i t h  the diver-  

.gent antitumor and carcinogenic e f f ec t s  of many cancer chemotherapeutic 
agents. Dr. Scala complimented NTP on inclusion of sentinel  animal data in 
recent repor ts  and requested some comment be made about the meaning or  s ign i -  
f icance of the data.  

There was considerable discussion among Panel members and s t a f f  about how 
the conclusion should be worded t o  r e f l e c t :  (1) the d i f f e r en t i a l  degree of 
carcinogenic response between male and female animal groups, and ( 2 )  non-
s ign i f ican t  increases fo r  squamous ce l l  papillomas i n  female mice. 
Dr. Swenberg s t a t ed  t h a t  i n  view of forestomach tumors being a t i s sue  and 
tumor type where there  frequently i s  progression, the papillomas in  female 
mice could not be ignored. The revised conclusion reads as  follows: "Under 
the conditions of these s tud ies ,  ethyl a c ry l a t e  was carcinogenic f o r  the 



forestomach o f  F344/N r a t s  and B6C3F1 mice, causing squamous c e l l  carcinomas 
i n  male r a t s  and male mice, squamous c e l l  papi l lomas i n  male and female r a t s  
and male mice, and squamous c e l l  papi l lomas o r  carcinomas (combined) i n  male 
and female r a t s  and mice. The evidence f o r  ca rc inogen ic i t y  was greater  i n  
male than i n  female animals. E thy l  a c r y l a t e  a l s o  caused i r r i t a t i o n  o f  the 
forestomach mucosa i n  male and female r a t s  and mice." 

D r .  Swenberg moved t h a t  t h e  techn ica l  r e p o r t  on t h e  bioassay o f  e t h y l  
a c r y l a t e  be accepted w i t h  the  r e v i s i o n s  discussed. D r .  davis seconded the 
mot ion and the  r e p o r t  was approved unanimously by t h e  Peer Review Panel. 



l , l , l -T r ich lo roe thane.  Dr. Vore was a  p r i n c i p a l  rev iewer f o r  the r e p o r t  on 
the bioassay o f  1, l , l - t r i ch lo roe thane  (TCE) . A rev i sed  conclus ion was pre-
sented t o  t h e  rev iew panel and read as fo l l ows :  "Under the  cond i t i ons  o f  
these studies,  1, l ,1- t r i ch lo roe thane was n o t  carc inogen ic  f o r  male F344/N 
r a t s .  'Th is  s tudy was inadequate f o r  carcinogenesis eva lua t i on  i n  female 
F344/N r a t s  because o f  t he  l a r g e  number o f  acc iden ta l  deaths and because 
the  h igh  dose was t o x i c .  The assoc ia t i on  between the  admin i s t ra t i on  o f  
l , l , l - t r i c h l o r o e t h a n e  and the  increased inc idences o f  hepa toce l l u la r  carc ino-  
mas i n  male B6C3F mice was considered equivocal .  l , l , l -T r i ch lo roe thane  was 
carc inogenic f o r  {emal e  B6C3F mice, causing an increased inc idence o f  hepa- 
t o c e l l u l a r  carcinomas." The bn ly  change f rom the  conclus ion p r i n t e d  i n  the  
d r a f t  r e p o r t  was t o  g i v e  more emphasis t o  the  inadequacy o f  the study i n  
female r a t s .  Dr. Vore agreed w i t h  the  r e v i s e d  conclus ions.  She opined t h a t  
the h igh  number o f  gavage e r r o r s  i n  dosed groups vs. c o n t r o l s  suggest, as 
noted p rev ious l y  f o r  o the r  halogenated hydrocarbon solven-ts, t h a t  the TCE 
con t r i bu ted  t o  the  gavage e r r o r .  

As a  second p r i n c i p a l  reviewer, Dr. Harper agreed w i t h  the  rev i sed  conclusion. 
He s a i d  t h a t  i n fo rma t ion  on the  1977 NCI bioassay of,TCEy which was judged 
inadequate due t o  low s u r v i v a l ,  should be g iven more prominence, and more 
d e t a i l  should be included. He a l s o  commented on the  h igh  inc idence o f  gavage 
e r ro rs ,  and s a i d  a  p ro toco l  r e v i s i o n  was needed f o r  s tud ies  w i t h  ch lo r i na ted  
a l i p h a t i c  compounds t o  minimize the  occurrence o f  such e r r o r s .  As a  t h i r d  
p r i n c i p a l  reviewer, Dr. Be l i czky  a l s o  expressed concern w i t h  ' the l a r g e  
number o f  deaths due t o  gavage accidents.  He i n q u i r e d  as t o  whether c e n t r a l  
nervous system e f f e c t s  had been studied.  Dr. L. Birnbaum, NTP Chemical 
Manager, r e p l i e d  t h a t  nervous system e f f e c t s  were n o t  assessed, o the r  than 
d a i l y  c l i n i c a l  observat ions. 

I n  d iscuss ion  f rom the  f l o o r ,  Dr. T. Torkelson, Dow Chemical Company, sa id  
the sec t i on  on mutagenesis needed t o  conta in  da ta  a l ready supp l ied  t o  the 
EPA. He s a i d  Dow would submit the i n fo rma t ion  t o  NTP. D r .  J. Moore, NTP,.. 
s a i d  the ma te r ia l  would be considered f o r  i n c l u s i o n  on ly  i f  publ ighed, 
al though i n  c e r t a i n  instances raw data might  be acceptable. 

Drs. Swenberg, Davis and Scala requested t h a t  more i n fo rma t ion  be g iven i n  
t he  r e p o r t  on l a tency  (t ime-to-tumor) f o r  d i f f e r e n t  tumors i n  the h i s t o r i c a l  
con t ro l  da ta  base. D r .  J. Haseman, NTP, r e p l i e d  t h a t  s u f f i c i e n t  i n fo rma t ion  
i s  i n  the  newly def ined NTP h i s t o r i c a l  c o n t r o l  data base t o  determine whether 
the  preponderance of tumors of a  p a r t i c u l a r  type were la te-appear ing ( i  .e. , 
seen a t  te rmina l  k i l l )  o r  were observed i n  animals dy ing p r i o r  t o  the end o f  
the study. He opined t h a t  w i t h  the data c u r r e n t l y  a v a i l a b l e  i t  would be 
d i f f i c u l t  t o  p rov ide  a  more comprehensive assessment o f  tumor la tency.  
D r .  Scala quest ioned the v a l i d i t y  o f  the study i n  male r a t s  due t o  poor sur -
v i v a l .  D r .  Birnbaum s a i d  the  study was adequate based on s u r v i v a l  (g rea te r  
t h a t  50%). Several members commented on the low recovery o f  TCE from corn 
o i l  (35.9%). D r .  C .  Jameson, NTPy responded t h a t  t h i s  low b u t  reproduc ib le  
recovery was due t o  a  low e x t r a c t i o n  e f f i c i e n c y  f rom corn o i l  and was taken 
i n t o  account i n  the  c a l c u l a t i o n s  of ac tua l  dose .concentrat ions. I n  response 
t o  concerns expressed by the  Panel, NTP agreed t o  ( 1 )  i nc lude  uncensored 78 
week s u r v i v a l  data, ( 2 )  p rov ide  a  t e x t u a l  exp lanat ion  o f  why decreased 
la tency  o f  i n t e r s t i t i a l  c e l l  tumors o f  the t e s t e s  was n o t  considered s i g n i f i -  
cant,  and (3)  mention i n  the  abs t rac t  t he  increased inc idence o f  ma1 ignan t  
lymphomas and leukemias i n  male mice w h i l e  n o t i n g  t h a t  the  increased i n c i -  
dence does n o t  appear t o  be compound-related, 



Dr. Vore moved that  the technical report on 'the bioassay of 1,1,1-
trichloroethane be accepted with the revisions discussed. Dr. Harper 

-	 seconded the motion and the report was approved unanimously by the 
Peer Review Panel. 



1$2-Di ch l  oropropane. Dr .  F r i ess  was a  p r i n c i p a l  rev iewer f o r  t h e  r e p o r t  
on the  bioassay o f  1,2-dichloropropane. A rev i sed  conclus ion was presented 
t o  the  rev iew panel and read as fo l lows:  "Under the  cond i t i ons  o f  these 
studies,  1,2-di chloropropane was carc inogenic f o r  female F344/N r a t s ,  causing 
an increased inc idence o f  adenocarcinoma o f  the  mammary g land concurrent  
w i t h  decreased s u r v i v a l  and body weight gain. There was no evidence o f  car -
c inogen ic i  t y  f o r  ma1 e  F344/N r a t s .  1,2-Dichloropropane should be considered 
carc inogenic f o r  male and female B6C3F mice, causing an increased inc idence 
o f  hepa toce l l u la r  adenomas." He agreed w i t h  the  c o n c l u s i ~ n s  i n  r a t s  bu t  had 
reserva t ions  about the  conclusions i n  mice s ince  the re  were s i g n i f i c a n t  
increases i n  hepa toce l l u la r  adenomas b u t  n g t  i n  carcinomas. Dr. F r i ess  s a i d  
i t  was unfor tunate  t h a t  t he  genet ic  homogeneity o f  the  parent  C3H mice was 
l e s s  than optimum, and t h a t  t he  maximum t o l e r a t e d  dose (MTD) was exceeded 
f o r  both female mice and r a t s ,  b u t  n e i t h e r  f i n d i n g  would i n v a l i d a t e  the 
bioassay. 

As a  second p r i n c i p a l  reviewer, Dr. Swenberg s a i d  t h a t  the  conclusions a re  
more equivocal than presented i n  the  a b s t r a c t  s ince  the increased weight l o s s  
and s t ress  may be respons ib le  f o r  the increase i n  adenocarcinomas o f  the mam- 
mary gland. He s t a t e d  t h a t  no mention i s  made i n  the  d iscuss ion  as t o  the  
po~s ib le~consequenceso f  exceeding the MTD and how t h i s  may have a f f e c t e d  the 
r e s u l t s .  With regard  t o  t h e  mouse l i v e r  tumors, he s a i d  there  was l i t t l e  
quest ion t h a t  t he re  was an increase i n  adenomas; he asked- tha t  some discus-  
s ion  center  on poss ib le  mechanism. D r .  Swenberg opined t h a t  the  r e p o r t  over-  
i n t e r p r e t e d  the  data. 

As a  t h i r d  p r i n c i p a l  rev iewer,  D r .  Be l i czky  s a i d  the  mammary adenocarcinomas 
i n  female r a t s  appear t o  be the  major s i g n i f i c a n t  f i n d i n g .  Although increases 
i n  l i v e r  adenomas i n  mice were s i g n i f i c a n t ,  he s ta ted  t h a t  combining l i v e r  
adenomas and carcinomas was n o t  r e a l i s t i c .  [As s ta ted  by the NTP, combining 
l i v e r  tumors was considered l jppropr ia te  s ince  benign and.malignant neoplasms 
may represent  stages o f  a  progression. ]  He s a i d  t h a t  assumptions and specula- 
t i v e  judgement were in t roduced i n t o  the d iscuss ion  t o  apparent ly  make more of 
a  case f o r  ca rc inogen ic i t y  than j u s t  the  mammary adenocarcinomas i n  female r a t s .  
More d iscuss ion  was needed regard ing  mutagenic t e s t i n g  and screening f o r  chromo- 
some aber ra t ions  and s i s t e r  chromatid exchanges. Dr. Be l i czky  s a i d  t h a t  doses 
se lec ted  were too  high, su rv i vo rsh ip  was decreased, p o t e n t i a l  e f f e c t s  on gene- 
t i c  i n t e g r i t y  were in t roduced i n t o  the study and comparison w i t h  more po ten t  
chemi ca l  carcinogens was inappropr ia te .  

Dr. J. Lamb, NTP Chemical Manager, sa id  changes would be made i n  the a b s t r a c t  
w i t h  regard t o  combining 1  i v e r  adenomas and carcinomas, i n c l u d i n g  more d i  s-  
cussion o f  t he  necrogenic a c t i v i t y  of 1,2-dichloropropane; there  would be a  
f u l l e r  d iscuss ion  us ing  1  it e r a t u r e  references on how t o x i c i t y  and poss ib l y  an 
a l t e r e d  n u t r i t i o n a l  s t a t e  may r e l a t e  t o  development of mammary tumors and f o r  
t h i s  experiment i n  female r a t s .  

D r .  Swenberg r e i t e r a t e d  t h a t  the  evidence was equivocal f o r  c a r c i n o g e n i c i t y  , 
and a t  best,  there  was probable o r  poss ib le  evidence f o r  ca rc inogen ic i t y .  He 
requested a  pathology reexaminat ion of the mammary tumors. D r .  G .  Boorman, 
NTP, s a i d  a  rev iew and grading would be done and i nc luded  i n  the rev i sed  
repo r t .  D r .  Hol land caut ioned aga ins t  be labor ing  c o n t i n u a l l y  the issue of MTD 
b u t  r a t h e r  i t  should be considered i n  r e l a t i o n  t o  the  q u a l i t y  of the science 



and the quality of the data. Dr. Moore said i t  would be useful t o  learn 
whether the study was appropriate fo r  a carci nogeni c i nterpretation based 
on the mammary tumors. Dr. Haseman pointed out that  NTP historical control 
data on mammary adenocarcinomas indicate that  these are rare and la te-  
appearing tumors. Dr. Swenberg commented tha t  tumors induced by known 
mammary carcinogens are  early appearing . ( s t ra in  and species not specified).  
Dr. Scala pointed out two other possible factors which could confound inter- 
pretation of the data, one being an unacceptable degree of temperature 
excursion and the other being a mixing of species i n  the fime animal room. 
Dr. Davis said sentinel animal data should be included. 

Dr. Swenberg moved tha t  the technical report on the bioassay of 1,2- . 
dichloropropane be deferred for  revi sion. Dr. Friess seconded the motion 
and the report was deferred until  the next meeting of the Peer Review Panel. 
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.. 



Chlorobenzene. D r .  Scala, a p r i n c i p a l  rev iewer  f o r  t he  r e p o r t  o.n the  
bioassay of chlorobenzene, agreed w i t h  t he  conc lus ion  t h a t :  "Under the  
cond i t i ons  of these s tud ies ,  chlorobenzene a d m i n i s t r a t i o n  increased the  
occurrence o f  neop las t i c  nodules o f  t he  l i v e r  i n  male F344/N r a t s ,  p ro-
v i d i  ng some b u t  n o t  c l e a r  evidence o f  carc inogen ic  a c t i v i t y  . Carcinogenic '  
e f f e c t s  o f  chlorobenzene were n o t  observed..in. female F344/N r a t s  o r  i n  male ' 

o r  female B6C3F mice." However, h i s  p re fe rence was t h a t  the  l a s t  sentence 
read: "No carc inogenic  e f f e c t s  were observed i n  female F344/N r a t s  o r  i n  
male o r  female B6C3F1 mice adminis tered chlorobenzene." He s t a t e d  t h a t  
t h e  e x t r a p o l a t i o n  o f  t he  e f f e c t s  o f  chlorobenzene t o  humans based on s t r u c -  
t u r e  and rodent  t o x i c i t y  as comparable t o  benzene should be l a b e l l e d  as 
specul a t i o n .  

As a second p r i n c i p a l  rev iewer,  Dr. Vore agreed w i t h  the  conclusions. She 
p ra i sed  the  d iscuss ion  o f  t h e  r a t i o n a l e  f o r  dose s e l e c t i o n  f o r  the  chron ic  
s tud ies ,  and thought  the  d iscuss ion  on the  metabolism o f  chlorobenzene was 
n i c e l y  done. As a t h i r d  p r i n c i p a l  reviewer, D r .  Van R y A n  agreed i n  general 
w i t h  t he  conclusions. He s a i d  t h e  evidence f o r  carc inogen ic  a c t i v i t y  was 
no t  strong, being based on s i g n i f i c a n t  increases i n  neop las t i c  nodules i n  
male r a t s  a t  the  h igh  dose on ly .  He s t ressed the  decrease observed i n  car-  
cinomas i n  male r a t s  as w e l l  as t he  equ i voca l l y  s i g n i f i c a n t  r e s u l t s  when 
neop las t i c  nodules and carcinomas are  combined. D r .  Van Ryzin quest ioned 
whether t he  maximum t o l e r a t e d  doses were achieved. He suggested t h a t  the 
f i n d i n g  o f  a rena l  t u b u l a r  c e l l  adenocarcinoma i n  a high-dose female r a t  
and t r a n s i t i o n a l  c e l l  papi l lomas o f  the u r i n a r y  b ladder  i n  a low and h igh  
dose male r a t  m igh t  be emphasized because o f  t h e i r  r a r i t y  and low h i s t o r i c a l  
c o n t r o l  inc idence.  

I n  d iscuss ion  f rom the  f l o o r ,  D r .  C. R .  Stack, Chlorobenzenes Program Panel 
o f  the  Chemical Manufacturers Associat ion,  s a i d  her  group quest ioned the  
analogy drawn be tween c h l  orobenzene t : ~ x i  c i ty and benzene t o x i c i t y  . She 
asked t h a t  t h e  Chlorobenzenes Program Panel have the  oppo r tun i t y  t o  p rov ide  
w r i t t e n  comments on the  r e p o r t  subsequent t o  t he  meeting. D r .  Moore s a i d  
t h a t  comments rece ived w i t h i n  30 days would be accepted on any o f  the r e p o r t s  
reviewed a t  t h i s  meeting. 

Dr. W. Kluwe, NTP Chemical Manager, s a i d  t h a t ,  i n  view o f  NTP f i n d i n g s  and 
o the r  r e p o r t s  i n d i c a t i n g  t h a t  some of the  prechron ic  t ox i co logy  of ch lo ro-
benzene i s  s i m i l a r  t o  t h a t  o f  benzene, statements should be i n  t he  r e p o r t .  
D r .  Scala agreed as l ong  as the  d iscuss ion  i s  l a b e l l e d  as specu la t ion .  I n  
response t o  concerns expressed by D r .  Van Ryzin, Dr. Kluwe s a i d  t h a t  t he  
f i r s t  sentence of t h e  conc lus ion  as p r i n t e d  on the  rev iew form was i n  e r r o r  
w h i l e  t he  conc lus ion  p r i n t e d  i n  t he  d r a f t  r e p o r t  was c o r r e c t  and i n d i c a t e d  
t h a t  n e o p l a s t i c  nodules i n  t h e  l i v e r  were s i g n i f i c a n t l y  increased i n  h i g h  
-dose male r a t s  on ly .  The f i r s t  sentence of the  conc lus ion  read t h u s l y :  
"Under t he  cond i t i ons  of t h i s  bioassay, chlorobenzene admi n i s t r a t i o n  
increased t h e  occurrence of neop las t i c  nodules of the  1 i v e r  i n  h igh  dose 
(120 mg/kg/day) male F344/N r a t s ,  p r o v i d i n g  some b u t  n o t  c l e a r  evidence o f  
carc inogen ic  a c t i v i t y  of chlorobenzene i n  male r a t s  ." 
D r .  Scala moved t h a t  t he  techn i ca i  r e p o r t  on the  bioassay o f  chlorobenzene 
be accepted w i t h  r e v i s i o n s  discussed. D r .  Elashoff seconded the  mot ion and 
the  r e p o r t  was approved unanimously by the  Peer Review Panel. 



Diglycidyl Resorcinol Ether. Dr. Holland was a principal reviewer fo r  the 
report on the bioassay of di glycidyl resorci no1 ether ( D G R E )  . The concl u-
sion stated that:  "Under the conditions of these studies,  diglycidyl resor-
cinol ether caused hyperkeratosis and hyperplasia of the forestomach i n  r a t s  
and mice. DGRE was carcinogenic for  male and female F344/N r a t s  and male and 
female B6C3F mice, causing both benign and malignant neoplasms of the fore- 
stomach." D;. Holland wondered what the significance of positive PVM t i t e r s  
in r a t s  m i g h t  be with regard to  the treatment-related bronchopneumonia, and. 
t o  the quality of the animals used in the bioassay. He oBserved t h a t  there 
were two reported negative s k i n  painting studies with DGRE, including one 
by himself and coworkers, and i n  view of the i r r i t a n t  properties of DGRE,  
he suggested tha t  the forestomach tumors 15 kely resulted from an indirect 
or loc,al toxic e f fec t  of DGRE,  

As a second principal review, Dr. Scala agreed with the. conclusions. He 
cr i t ic ized the poor quality of animal husbandry and environmental controls 
a t  the laboratory performing'the bioassay, and cited t h e  h i g h  virus t i t e r s  
in the animals used and the excessive temperature and humidity fluctuations. 
Further, the fa i lure  t o  k i l l  some concurrent control animals a t  the time of 
large numbers of deaths i n  the t e s t  groups reflected poorly on laboratory 
management. As a t h i r d  principal reviewer, Dr. Elashoff agreed with the 
conclusions. He asked whether the presence of 19% impurities in the t e s t  
compound would r e s t r i c t  interpretabi l i ty  of the study. He agreed with the 
report that  the high and early mortality in high-dose r a t  groups in the pri-  
mary study led to  divergent or contradictory findings among s t a t i s t i c a l  
t e s t s  yielding confusing information. 

Dr. E. McConnell, NTP Chemical Manager, speculated that  the bronchopneumonia 
was probably due to  aspiration of food resulting from gas t r ic  dysfunction 
caused by the tumors. Dr. Holland said the technical grade nature of the 
compound should be clearly noted in the summary. NTP .indicated th is  would 
be given in the t i t l e .  There was further discussion by Drs. F r i ~ s s  and 
Holland as to  whether the forestomach tumors m i g h t  have been due to  secondary 
or  i r r i t a n t  effects  of DGRE as opposed t o  a specif ic  chemical/tissue inter-
action. Dr. McConnell said he would give more emphasis to the i r r i t a n t  pro- 
perties of DGRE. 

Dr. Holland moved that  the technical report on the bioassay of diglycidyl 
resorcinol ether be accepted w i t h  revisions discussed. Dr. Elashoff 
seconded the motion and the report was approved unanimously by the Peer 
Review Panel . 



Ethoxylated Dodecyl Alcohol.  D r .  Hitchcock, a p r i n c i p a l  reviewer f o r  the  
r e p o r t  on the bioassay o f  ethoxylated dodecyl a lcoho l ,  agreed w i t h  the  s t a t e d  
conclusions tha t :  "Under the  cond i t ions  o f  t h i s  bioassay, e thoxy la ted  dodecyl 
a lcoho l  was n o t  carc inogenic f o r  F344/N r a t s  o r  B6C3F1 mice of e i t h e r  sex." 
She thought l e s s  s i g n i f i c a n c e  should be g iven t o  the  reduct ion  i n  food i n t a k e  
i n  r a t s  w i t h  respect  t o  both weight  l o s s  and inc idence o f  nephropathy. 

As a second p r i n c i p a l  reviewer, D r .  Hol land wondered why spec ia l  s t a i n s  were 
n o t  done on representa t ive  pathology s l i d e s  so t h a t  t he  cdinposit ion o f  the  
pigment i n  the  kidneys cou ld  be determined. He a l s o  f e l t  the  food i n t a k e  
d iscuss ion  should be shortened. As a t h i r d  p r i n c i p a l  reviewer, D r .  Van Ryzin 
agreed w i  t h  the  conclusions, and a1 1 th ree  -reviewers remarked t h a t  t he  r e p o r t  
was we,l 1  w r i t t e n .  

Dr. Swenberg objected t o  t h e  i n c l u s i o n  o f  a few uncommon "tumors i n  the  abs t rac t ,  
meaning squamous c e l l  papi l lomas o r  carcinomas o f  the.stomach and adrenal c o r t i -  

.c a l  adenomas i n  mice. He a150 s ta ted  these tumors may or may n o t  be r e l a t e d  t o  
compound admin is t ra t ion .  Dr. Davis s a i d  t h a t  because t h i s  chemical i s  used i n  
spermic idal  preparat ions these uncomon tumors should be mentioned i n  the  
abs t rac t .  D r .  Swenberg mainta ined the re  was no dose response and the  tumors 
were chance f i nd ings .  Dr. Hol land asked NTP f o r  a p o l i c y  on i n c l u s i o n  o f  i n f o r -  
mation i n  the  a b s t r a c t  on r a r e  tumors where s t a t i s t i c a l  s i g n i f i c a n c e  was l ack ing .  
D r .  Moore r e p l i e d  the re  cou ld  be no r i g i d  r u l e  bu t  r a t h e r  the  dec i s ion  should 
be l e f t  t o  the  d i s c r e t i o n  o f  the  chemical manager t o  i nc lude  i f  he thought t he re  
might  be a r e l a t i o n s h i p  w i t h  chemical admin i s t ra t i on .  Dr. Haseman s a i d  c o n t r o l  
data on both adrenal and stomach tumors f rom f i v e  recen t  s tud ies  a t  the  t e s t i n g  
l abo ra to ry  f o r  ethoxylated dodecyl a lcoho l  cou ld  be added t o  the  r e p o r t  t o  he lp  
the  chemical manager i n  making t h i s  decis ion.  D r .  Moore s a i d  r e v i s i o n s  would 
i nc lude  a statement on the i d e n t i t y  o f  t he  pigment deposited . in  the  kidney based 
on spec ia l  s ta ins ;  mutagen ic i ty  data w i t h  appropr ia te  appendices; and d iscuss ion  
o f  poss ib le  assoc ia t ions  o f  rena l  e f f e c t s  w i t h  the  chemical would be l a b e l l e d  
c l e a r l y  as being speculat ive.  

Dr. Hol land moved t h a t  t he  techn ica l  r e p o r t  on the  bioassay o f  e thoxy la ted  
dodecyl a lcohol  be accepted w i t h  the r e v i s i o n s  discussed. Dr. E lashof f  
seconded the  motion and the  r e p o r t  was approved by e i g h t  a f f i rma t i ve  votes. 
There were two negat ive votes (Drs. F r i ess  and Swenberg), and one abs ten t i on  
(Dr. Scala).  



Asbestos, c r o c i d o l it e .  D r .  Harper, a  p r i n c i p a l  rev iewer f o r  the  r e p o r t  on 
the  bioassay o f  c r o c i  do1 it e  asbestos , agreed w i  t h  t h e  s t a t e d  conclus ions 
t h a t :  "Under t h e  cond i t i ons  of t h i s  study, c r o c i d o l i t e  asbestos was n o t  
o v e r t l y  t o x i c  and d i d  no t  cause a  carc inogenic  response when ingested a t  a  
l e v e l  o f  1%i n  the  d i e t  by male and female F ischer  344/N r a t s  f o r  t h e i r  
l i f e t i m e . "  He s a i d  t h a t  o f f s p r i n g  o f  asbestos-fed mothers a re  s l i g h t l y  
smal le r  a t  weaning than o f f s p r i n g  of c o n t r o l  mothers, and t h i s  f a c t  should 
be emphasized. .. 
As a  second p r i n c i p a l  reviewer, D r .  E l a s h o f f  agreed w i t h  t he  conclusions. 
He noted t h a t  t he  j u s t i f i a b l e  use o f  h i s t o r i c a l  c o n t r o l  data on the  i n c i -  
dences o f  t h y r o i d  C-ce l l  adenomas and carcinomas i n  male r a t s  1  ik e l y  aver ted  
a  probable f a l s e  p o s i t i v e  f i n d i n g  i n  t h i s  s tudy.  He expressed i n t e r e s t  and 
concern as t o  t h e  design cons idera t ions  and t r a d e o f f s  t h a t  l e d  t o  use o f  a  
s i n g l e  dose group, t h e  s t a t e d  dose l e v e l ,  and t h e  s t a t e d  sample s i ze .  
D r .  McConnell descr ibed t h e  r a t i o n a l e  f o r  t h e  design o f J h i s  and the  o the r  
asbestos s tud ies  i n  t h e  se r i es .  Due t o  t he  h igh  l e v e l  o f  o r a l  exposure (1%.
i n  d i e t )  and the  l i f e - t i m e  d u r a t i o n  o f  t h e  study, t he  design comnit tee 
decided t o  recommend l a r g e r  b u t  fewer dose groups. 

As a t h i r d  p r i n c i p a l  reviewer, Dr. Davis s a i d  t he  t h y r o i d  tumors were a  
carc inogenic  response, b u t  because o f  t h e  c o n t r o l  r a t e s  i n  t he  o the r  l i f e -  
t ime asbestos s tud ies  the  r e s u l t s  may n o t  be important .  She commented t h a t  
a d d i t i o n a l  da ta  on tumor inc idences i n  recen t  c o n t r o l  groups, da ta  on food 
contaminants f o r  bo th  experimental  and c o n t r o l  groups, as we l l  as rat-month . 

s tud ies  would p rov ide  va luab le  i n fo rma t i on  f o r  f u r t h e r  i n t e r p r e t a t i o n  o f  t h e  
r e s u l t s  f rom the  c u r r e n t  s tudy.  Dr. Davis noted t h a t  by i nco rpo ra t i ng  b u l k  
r a t h e r  than f r a c t i o n a t e d  asbestos i n t o  t h e  feed, a  m a j o r i t y  o f  t he  f i b e r s  
were much longer  than f i b e r s  t o  which humans are u s u a l l y  exposed i n  d r i n k i n g  
water, and there  i s  an i nve rse  c o r r e l a t i o n  between f i b e r  l eng th  and t o x i c i t y  
and b i  01 og i  ca l  t rans1 o c a t i  on. She expressed concern t h a t  t he re  were no speci -
f i c a t i o n s  i n  t he  r e p o r t  o f  engineer ing and s a f e t y  p r a c t i c e s  regard ing  produc- 
t i o n  o f  the  asbestos and p repa ra t i on  o f  t he  p e l l e t s  used i n  the  d i e t .  She 
recommended t h a t  environmental and occupat ional  mon i to r ing  be done o f  f i r m s  
prepar ing  t e s t  substances. She s a i d  t he  increased longevi  t y  and decreased 
body weights i n  c r o c i d o l i t e  exposed animals mer i t ed  more emphasis, and 
speculated the  decreased weight  migh t  have been due i n  p a r t  t o  more r a p i d  
g a s t r o i n t e s t i n a l  t r a n s i t  t ime produced by t h e  h igh  f i b e r  d i e t .  D r .  Davis 
urged t h a t  due cons idera t ion  be g iven  t o  new s tud ies  us ing  smal le r  f i b e r s  
which a re  s i z e  f r a c t i o n a t e d ,  and fu r the r ,  exposure o f  animals should be 
through d r i n k i n g  water.  

. 

There was considerable d iscuss ion  among panel members and NTP s t a f f  concerning 
the  aspect r a t i o  f o r  t he  f i b e r s  used i n  the  s tudy which was g rea te r  than t h e  , 

opt imal  aspect r a t i o s  f o r  b i o l o g i c a l  t r a n s l o c a t i o n  and ca rc inogen ic i t y .  Wi th 
regard t o  dose p repa ra t i on  and r o u t e  of exposure, D r .  McConnell s a i d  t h a t  had 
ground o r  f r a c t i o n a t e d  f i b e r s  been used the re  cou ld  have been a  p o t e n t i a l  
sa fe t y  hazard as w e l l  as some undesired i n h a l a t i o n  exposure. Admin i s t ra t i on  
i n  water would have been more hazardous t o  labpoatory personnel and because 
of s e t t l i n g  o f  f i b e r s  t h e  dosage would have been uncer ta in .  I n  terms o f  f i b e r  
s ize ,  he s t a t e d  t h a t  f i b e r s  of t h e  s i z e  range used were po ten t  carcinogens f o r  
t he  p l e u r a l  c a v i t y .  He sa id  t h a t  NTP cou ld  do an ashing study on t i ssues  such 
as 1i v e r ,  k idney and lymph nodes t o  see iff i b e r s  were present :  D r .  Scala 



opined t h a t  useful  in format ion cou ld  be gained by g r i nd ing  up o r  d i s s o l v i n g  
some o f  the  asbestos p e l l e t s  and examining t h e  f i b e r  composit ion. Dr. Moore 
s a i d  data was a v a i l a b l e  which character izes the  p ropo r t i on  o f  f i b e r s  by 
l eng th  and w id th  us ing  e l e c t r o n  microscopic examination. Dr. Swenberg 
asked f o r  t he  ra tes  f o r  t h y r o i d  C-ce l l  tumors i n  recent  l i f e t i m e  studies.  
D r .  Haseman r e p l i e d  t h a t  i n  f o u r  recent  l i f e t i m e  s tud ies  c a r r i e d  ou t  a t  t h i s  
l abo ra to ry  these r a t e s  were 20, 21, 21 and 25 percent  which taken together  
were s i m i l a r  t o  the  27 percent  r a t e  i n  the  c r o c i d o l i t e  asbestos exposed . 
animals. Dr. Davis requested t h a t  the  wording o f  t h e  l a s t  sentence o f  the 
second paragraph o f  t h e  abs t rac t  be reworded t o  say t h a t  " t h i s  s l i g h t  increase 
[ i n  tumor inc idence]  was n o t  regarded as being b i o l o g i c a l l y  important"  w i t h  
" important"  rep lac ing  " s i g n i f i c a n t " .  

Dr. Davis then moved t h a t  t he  techn ica l  r e p o r t  on the  bioassay o f  c r o c i d o l i t e  
asbestos be accepted w i t h  t h e  add i t i ons  and r e v i s i o n s  djscussed. Dr. Harper 
seconded the  motion and the  r e p o r t  was approved unanimously by the Peer 
Review Panel. A 




Benzyl Acetate. The NTP d r a f t  techn ica l  r e p o r t  on the  bioassay o f  benzyl 
acetate was reviewed and approved by the  Peer Review Panel on June 16, 1982. 
The d r a f t  r e p o r t  concluded t h a t  benzyl ace ta te  was associated w i t h  an 
increased inc idence o f  pancreat ic  adenomas i n  male F344/N r a t s .  Subsequently 
the NTP discovered t h a t  i n  some instances an increase i n  p r o l i f e r a t i v e  l es ions  
o f  the exocr ine pancreas (hyperpl as ias and adenomas) may occur more f requen t l y  
i n  veh i c le  con t ro l s  compared w i t h  un t rea ted  con t ro l s .  The p o s s i b i l i t y  e x i s t s  
t h a t  the  increased inc idence i n  pancreat ic  adenomas may have been in f luenced 
by the  admin i s t ra t i on  o f  benzyl ace ta te  and the  o i l  veh ic le .  An announcement 
was made a t  the September 22, 1982, meeting of t he  Peer Review Panel t h a t  NTP -
would make appropr ia te  r e v i s i o n s  i n  the  r e p o r t  and c i r c u l a t e  them f o r  comments 
t o  members o f  the Panel. 

On ~ a n u a r ~  1983, l e t t e r  was sent  t o  a l l  Peer Review Panel members who 12, a 
were present  a t  the  rev iew on June 16, 1982. The l e t t e r ' a n d  attachments 
d e t a i l e d  the  proposed changes made i n  the benzyl acetate techn ica l  repo r t ,  
p r i m a r i l y  i n  the abs t rac t ,  d7scussion, and conclus ion sect ions.  An explana- 
t o r y  note about the  reexaminat ion o f  pancreas s l i d e s  from near l y  2000 animals 
was included. By February 21, 1983, a l l  Pane1 members had responded by l e t t e r  
o r  by telephone t h a t  they approved o f  the proposed changes and agreed w i t h  the  
conclusions. 

A t  the  request  o f  the  Fragrance Manufacturers Assoc ia t ion  (FMA) and the  
Flavor  and Ex t rac t  Manufacturers Assoc ia t ion  (FEMA), NTP decided t o  delay 
p r i n t i n g  and d i s t r i b u t i o n  o f  a  f i n a l  r e p o r t  t o  a l l o w  these organ iza t ions  a  
f u r t h e r  oppor tun i ty  t o  f u r n i s h  w r i t t e n  submissions as t o  the reasons they 
t h i n k  the conclusions i n  the r e p o r t  should be rev ised.  Copies o f  t h i s  sub- 
miss ion a long w i t h  t h e  rev i sed  r e p o r t  w i l l  be sent  t o  the Peer Review Panel 
f o r  t h e i r  review. A FMA/FEMA representa t ive  w i l l  be given up t o  15 minutes 
f o r  an o r a l  p resenta t ion  t o  the  Panel a t  t h e i r  June meeting. 
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