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T r i  c h l  o roe thy l  ene ( w i t h o u t  E p i c h l o r h y d r i  n ) .  D r .  Swenberg was a p r i n c i p a l  
rev iewer  f o r  t he  r e p o r t  on t h e  bioassay o f  t r i c h l o r o e t h y l e n e  (TCE). The 
r e p o r t  o r i g i n a l l y  had been reviewed on June 16, 1982, b u t  was de fe r red  t o  
a l l o w  f o r  r e v i s i o n .  He agreed w i t h  t h e  mod i f i ed  conc lus ions  as sen t  t o  t he  
panel members on September 15 which s t a t e d  t h a t :  "Under t h e  cond i t i ons  o f  
t h i s  bioassay, e p i c h l o r o h y d r i n - f r e e  t r i c h l o r o e t h y l e n e  caused rena l  t u b u l a r -  
c e l l  tumors i n  male F344lN r a t s ,  produced nephropathy i n  b o t h  sexes, shortened 
t h e  s u r v i v a l  t ime  o f  males, and d i d  n o t  produce a carc inogen ic  response i n  
females. Th i s  exper iment was cons idered t o  be inadequate t o  eva lua te  t h e  
presence o r  absence o f  a  carc inogen ic  response t o  t r i c h l o r o e t h y l e n e  i n  male 
F344lN r a t s .  T r i c h l o r o e t h y l e n e  induced a carc inogen ic  response among bo th  
sexes of  B6C3F mice, as evidenced by  t h e  appearance o f  h e p a t o c e l l u l a r  ca r -  
cinomas i n  males and females and hepatocel  l u l  a r  adenomas i n  females. " 
Dr. Swenberg quest ioned whether o r  n o t  some f u r t h e r  comment on t h e  inadequacy 
of t h e  r a t  s tudy  needed t o  be added t o  s t r e s s  t h e  exceeding o f  t h e  MTD and 
t h e  poor t i s s u e  a c c o u n t a b i l i t y  f o r  patho logy.  

As a second p r i n c i p a l  rev iewer ,  Dr. E lasho f f  agreed w i t h  t h e  mod i f i ed  
conc lus ions and r a i s e d  severa l  issues r e l a t i n g  t o  s t a t i s t i c a l  methodology. 
As a t h i r d  p r i n c i p a l  rev iewer ,  Dr. Harper agreed w i t h  t he  conc lus ions b u t  
wasn ' t  su re  t h e  decreased s u r v i v a l  o f  male r a t s  cou ld  be a t t r i b u t e d  t o  an 
exceeding o f  t h e  MTD. He was a l s o  concerned about t h e  excess ive number o f  
apparent  gavage e r r o r s .  

I n  d i scuss ion  f rom t h e  f l o o r ,  Dr. Z. B e l l ,  PPG I n d u s t r i e s ,  mainta ined t h a t  
t h e  c u r r e n t  d r a f t  r e p o r t  was n o t  adequate f o r  assessing b i o l o g i c a l  s i g n i f i -  
cance. He submi t ted copies o f  a  d e t a i l e d  c r i t i q u e  which he asked be made 
p a r t  o f  t h e  meet ing record,  and requested t h a t  t h e  d r a f t  r e p o r t  be re tu rned  
f o r  f u r t h e r  r e v i s i o n  and rev iew a t  t h e  n e x t  meet ing. M r .  L. Schlossberg, 
Detrex Chemical I n d u s t r i e s ,  read f rom rev iews commissioned by h im of t h e  
b ioassay r e p o r t  which he i n t e r p r e t e d  as be ing  inadequate i n  r a t s  f o r  estab- 
l i s h i n g  t h e  c a r c i n o g e n i c i t y  o f  TCE. Fur ther ,  i n  h i s  op in i on  t he  a v a i l a b l e  
ep idemio log ic  and animal evidence i n d i c a t e  TCE i s  n o t  a  carcinogen. 
M r .  Schlossberg requested t h a t  t h e  rev iew o f  t h e  bioassay be de fe r red  u n t i l  
t h e  data f rom o t h e r  ongoing bioassays o f  TCE i n  d i f f e r e n t  s t r a i n s  o f  r a t s  
a r e  ready f o r  rev iew.  

I n  d i scuss ion  by o t h e r  panel members, Dr. M i r e r  s a i d  t h e  mouse f i n d i n g s  
should be p laced  f i r s t  i n  t h e  summary s i n c e  t h e  r e s u l t s  a r e  f a i r l y  c l e a r  
and unequivocal .  He op ined t h a t  t h e  l a r g e  number o f  e a r l y  deaths i n  t he  
r a t  s tudy  a c t u a l l y  inc reased  t h e  d i f f i c u l t y  o f  d e t e c t i n g  carc inogen ic  
e f f e c t s .  He quest ioned how one i n t e r p r e t s  f i n d i n g s  o f  an excess of tumors 
i n  t h e  presence of f rank organ damage, i .e . ,  a r e  t he  tumors secondary t o  
t h e  organ damage o r  do they  r e s u l t  f rom a separate process? I n  suppor t  o f  
t he  l a t t e r ,  he noted t h a t  a l though k idney damage was observed i n  female 
r a t s  and mice o f  bo th  sexes t h e r e  was no concomitant increased inc idence  o f  
r ena l  tumors. Dr. Swenberg s t a t e d  t h a t  t h e  p resen ta t i ons  made by t he  
speakers f rom t h e  f l o o r  r e l a t e d  t o  t h e  male r a t  f i n d i n g s  and were i n  agree- 
ment w i t h  t he  NTP conc lus ions  t h a t  t h e  male r a t  s tudy was inadequate. Both 
Drs. Swenberg and Ho l land  emphasized t h a t  t h e  purpose o f  the  peer rev iew 
was t o  eva lua te  t he  t e c h n i c a l  r e p o r t ,  n o t  t he  t o t a l  evidence on t h e  t o x i c o l o g y  
o f  t h e  chemical ,  and t o  make recommendations as t o  t h e  a c c e p t a b i l i t y  o f  the  



report as a reflection of the experimental data. 

Dr. Swenberg moved that  the report on the bioassay of trichloroethylene 
be accepted with the minor revisions discussed. Dr. Harper seconded 
the motion and the report was approved by nine affirmative votes. 
There was one negative vote (Dr. Mi re r )  . 



Di chloromethane (Methylene Ch lo r i de ) .  Dr. Hol land, 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 t h e  bioassay of dichloromethane (DCM) agreed w i t h  t h e  
s t a t e d  conc lus ions t h a t :  "Under t h e  cond i t i ons  o f  t h e  bioassay, DCM was 
ca rc i nogen i c  f o r  bo th  male and female F344/N r a t s ,  i nduc ing  hepa t i c  neo- 
p l a s t i c  nodules and adrenal  c o r t i c a l  adenomas i n  bo th  sexes and panc rea t i c  
a c i n a r - c e l l  adenomas i n  males. The corn o i l  v e h i c l e  may have c o n t r i b u t e d  
t o  t h e  inc idences o f  panc rea t i c  tumors. DCM was carc inogen ic  f o r  bo th  
male and female B6C3F mice, i nduc ing  hepa toce l l  u l  a r  carcinomas i n  bo th  
sexes. Thy ro id  C - c e l l  carcinomas i n  male F344/N r a t s  and leukemia and 
a l v e o l a r / b r o n c h i o l a r  adenomas i n  female B6C3Fl mice may have been assoc ia ted  
w i t h  t h e  a d m i n i s t r a t i o n  o f  DCM". He s a i d  t h e  summary o r  conc lus ions should 
be more e x p l i c i t  about t h e  p o t e n t i a l  r o l e  o f  co rn  o i l ,  p a r t i c u l a r l y  i n  the  
case o f  panc rea t i c  l es i ons .  Dr. Ho l l and  s t a t e d  t h a t  what he cons idered t o  
be a d e f i c i e n c y  f o r  t h i s  and o t h e r  bioassays i s  t h a t  h i s t o r i c a l  c o n t r o l  da ta  
a r e  n o t  t r e a t e d  s t a t i s t i c a l l y  t h e  same as t h e  contemporary data,  e.g., 
a d j u s t i n g  f o r  i n t e r c u r r e n t  m o r t a l i t y .  He asked t h a t  c l i n i c a l ,  gross, and 
mic roscop ic  c r i t e r i a  be es tab l i shed  t o  a l l o w  f o r  more c o n s i s t a n t  diagnoses 
o f  death due t o  gavage e r r o r s .  

As a second p r i n c i p a l  rev iewer ,  Dr. Scala agreed w i t h  t h e  conc lus ions,  
a l though he commented t h a t  s i g n i f i c a n t l y  reduced s u r v i v a l  o f  high-dose r a t s  
o f  bo th  sexes, and female mice should be noted. He s a i d  t h i s  bioassay i s  
an example o f  an apparent inadequate dose s e l e c t i o n  us ing  t h e  p rechron ic  
s tud ies ;  i n  v iew o f  t h e  impact  o f  dose s e l e c t i o n  on t h e  adequacy o f  a  
bioassay, he suggested s u b j e c t i n g  dose s e l e c t i o n  t o  a  peer rev iew process. 
He s a i d  t he  ques t i on  o f  whether o r  n o t  t h e  maximum t o l e r a t e d  dose (MTD) was 
exceeded should be d iscussed more f u l l y ,  and may be an impo r tan t  i s sue  w i t h  
any b ioassay where t h e r e  i s  s i g n i f i c a n t l y  decreased s u r v i v a l  i n  any t r e a t -  
ment group. Dr. Scala a l s o  commented on t h e  excess ive numbers o f  gavage- 
assoc ia ted  deaths and t h e i r  e f f e c t  on d i m i n i s h i n g  s e n s i t i v i t y  o f  t he  bioassay. 

As a t h i r d  p r i n c i p a l  rev iewer ,  Dr. M i r e r  s t a t e d  t h a t  t h e  use o f  age ad jus ted  
s t a t i s t i c a l  t e s t s  should be addressed i n  t h e  d i scuss ion  i n  c o n s i s t e n t  fash ion ,  
as should t h e  combining o f  tumors. As regards t h e  l a t t e r ,  he was r e f e r r i n g  
t o  t he  inc idence  o f  h e p a t o c e l l u l a r  adenomas and carcinomas i n  t r e a t e d  mice 
when combining these organ s i t e  tumors decreases o r  e l i m i n a t e s  s t a t i s t i c a l  
s i g n i f i c a n c e  seen w i t h  carcinomas a lone i n  some s t a t i s t i c a l  t e s t s .  Dr.  E l a s h o f f  
s t a t e d  t h a t  combining tumors i n  t h e  same organ, e.g., adenomas and carcinomas 
of t h e  l i v e r ,  was app rop r i a te  i f  t h e  inc idence  t rends  were i n  t he  same d i r e c -  
t i o n  f o r  each tumor, i .e., bo th  i nc reas ing  o r  bo th  decreas ing i n  r e l a t i o n  t o  
c o n t r o l  r a t e s .  Dr. M i r e r  was a l s o  concerned by t h e  apparen t l y  h i g h  inc idence  
of gavage-associated deaths, and t h e  unresolved i ssue  of whether chemical 
t o x i c i t y  was i nvo l ved  i n  v iew of dose r e l a t e d  t rends  i n  gavage death.  

From t h e  f l o o r ,  Dr. J. Kirschman, General Foods and chairman of t h e  Nat iona l  
Cof fee Assoc ia t i on  (NCA) Specia l  Task Force on Methylene Ch lo r ide ,  r e p o r t e d  
t h a t  a  NCA sponsored two-year bioassay o f  DCM g iven  i n  d r i n k i n g  wate r  t o  
F344 r a t s  showed no compound r e l a t e d  increases i n  tumors. He vo iced t he  
op in i on  t h a t  t h e  NTP study was unacceptable f o r  use i n  assessing p o t e n t i a l  
r i s k  t o  humans due t o  excess ive m o r t a l i t y  i n  t h e  animal groups. D r .  R. 
Squi re ,  a  p r i v a t e  consu l t an t  r ep resen t i ng  t he  NCA, d iscussed h i s  a n a l y s i s  o f  
t h e  patho logy s l i d e s  f o r  male r a t  pancreata and female r a t  1  i v e r s  f rom the  
NTP study. He be1 i eved  t h e r e  were pro1 i t e r a t i v e  e f f e c t s  assoc ia ted  w i t h .  



t h e  corn  o i l  v e h i c l e  on t h e  pancreas and p o t e n t i a l  co-carc inogenic  e f f e c t s  
o f  co rn  o i l  and DCM. He suggested t h a t  o i l  gavage be re-examined as a  
genera l  procedure f o r  t o x i c i t y  t e s t i n g .  Dr. L. Golberg, a l s o  a  p r i v a t e  con- 
s u l  t a n t  r ep resen t i ng  t h e  NCA, spoke t o  t h e  d i f f e r e n c e s  i n  t h e  pharmacokinet i  cs 
o f  DCM between corn  o i l  gavage and a d m i n i s t r a t i o n  i n  d r i n k i n g  water,  and 
suggested t h a t  organ and t i s s u e  l e v e l s  o f  DCM would be h i ghe r  and t h e  b i o l o g i c  
h a l f - l i f e  l onge r  a f t e r  gavage. These p o t e n t i a l  d i f f e r e n c e s  should be con- 
s i de red  when assessing exposure t o  DCM under " r e a l  l i f e "  cond i t i ons .  Mr .  W.  
Goodrich, I n s t i t u t e  o f  Shor ten ing and E d i b l e  O i l s ,  caut ioned a g a i n s t  condemn- 
i n g  corn  o i l  o r  d i e t a r y  f a t  as cancer caus ing when based on inadequate 
s c i e n t i f i c  data.  [The NTP has been i n v e s t i g a t i n g  t h e  e f f e c t  o f  v e h i c l e  i n  
a l l  t e s t i n g  l a b o r a t o r i e s .  The da ta  a r e  be ing  eva lua ted  and w i l l  be presented 
t o  t h e  Board of S c i e n t i f i c  Counselors i n  t h e  f u t u r e . ]  

Dr. J. Haseman, NTP, responded t o  comments by Drs. Hol land  and M i re r .  He 
s t a t e d  t h a t  NTP does n o t  g i v e  s u r v i v a l - a d j u s t e d  r a t e s  f o r  h i s t o r i c a l  c o n t r o l  
data because ( 1  ) h i s t o r i c a l  c o n t r o l  da ta  a r e  i nc l uded  p r i m a r i l y  f o r  desc r i  p- 
t i v e  purposes and a r e  g e n e r a l l y  n o t  used i n  a  formal  t e s t i n g  framework, ( 2 )  
t h e  su rv i va l - ad jus ted  r a t e s  c u r r e n t l y  r epo r ted  by t h e  NTP assume t h e  tumors 
i n  ques t i on  were t h e  cause o f  death, and ( 3 )  s u r v i v a l  d i f f e r e n c e s  among 
h i s t o r i c a l  c o n t r o l  groups gene ra l l y  were n o t  la rge .  He f u r t h e r  s t a t e d  t h a t  
NTP i s  s tudy ing  t h e  problem o f  how t o  use h i s t o r i c a l  c o n t r o l  da ta  i n  a  formal 
s t a t i s t i c a l  ana l ys i s ,  and when t h i s  problem i s  reso lved ,  i t  i s  l i k e l y  t h a t  
NTP t e c h n i c a l  r e p o r t s  w i l l  con ta i n  more d e t a i l e d  i n f o r m a t i o n  on h i s t o r i c a l  
c o n t r o l s .  Dr. Ho l land  s a i d  i t  would s t i l l  be use fu l  t o  have ad jus ted  r a t e s .  

Dr. Schwetz agreed w i t h  Dr. Scala t h a t  t h e  i s sue  o f  t he  MTD should be d iscussed 
i n  t h e  a b s t r a c t  o f  every b ioassay repo r t .  He c a l l e d  f o r  more c o n s i s t a n t  use o f  
un t rea ted  c o n t r o l s  i n  comparisons w i t h  v e h i c l e  c o n t r o l s  and dose groups. He 
had ques t ions  about t h e  c r i t e r i a  f o r  d iagnos is  o f  adrenal  c o r t i c a l  adenomas 
vs. hyperp las ia .  Dr. Swenberg s t a t e d  t h a t  i n  v iew o f  t h e  d i f f e r e n c e s  between 
tumor r a t e s  i n  v e h i c l e  vs. un t rea ted  c o n t r o l s ,  un t rea ted  c o n t r o l  da ta  should 
be i nc l uded  i n  t he  tumor inc idence  tab les .  Drs. J. Moore, NTP, and Haseman 
agreed. 

Dr. Ho l l and  moved t o  accept  t h e  r e p o r t  w i t h  t h e  p r o v i s o  t h a t  t h e  conc lus ion  
should more c l e a r l y  s t a t e  t h a t  co rn  o i l  a lone  i s  capable of  produc ing pro1 i - 
f e r a t i v e  changes i n  t h e  pancreas. Dr. Moore r e p l i e d  t h a t  t h e  apparent co rn  
o i l  e f f e c t  was seen i n  some bioassays b u t  n o t  i n  o the rs  so one must be c a r e f u l  
about s t a t i n g  t h a t  t h e r e  was a  cause /e f f ec t  r e l a t i o n s h i p .  Dr. Swenberg opined 
t h e r e  migh t  be a  contaminant i n  t h e  o i l  which cou ld  be respons ib l e  f o r  t he  
l es i ons .  Dr. Scala s a i d  t h a t  f o r  him t o  accept  t h e  r e p o r t  t h e r e  had t o  be 
c l e a r  statements about t he  MTD ques t ion  and t h e  gavage e r r o r  i ssue .  

Dr. Scala moved t h a t  t h e  r e p o r t  on t h e  b ioassay o f  dichloromethane be accepted 
w i t h  t h e  r e v i s i o n s  discussed. D r .  E l a s h o f f  seconded t he  mot ion. Dr. Moore 
s a i d  t h a t  t h e  r e v i s e d  t echn i ca l  r e p o r t  would be sen t  t o  t h e  Peer Review Panel 
members f o r  t h e i r  examinat ion; i f  any panel member has remain ing concerns t h e  
r e p o r t  w i l l  be brought  back t o  t h e  nex t  rev iew meet ing. The r e p o r t  was 
approved by n i n e  a f f i r m a t i v e  votes w i t h  one abs ten t i on  (Dr.  Schwetz) . 



Asbestos, amosite. D r .  Vesse l inov i tch  was a p r i n c i p a l  reviewer f o r  t he  
r e p o r t  on t h e  bioassay o f  asbestos, amosite. The conclus ion s ta ted  t h a t :  
"Under the  cond i t ions  o f  t h i s  bioassay, amosite asbestos was n o t  carc ino-  
genic o r  t o x i c  when ingested a t  a 1% l e v e l  i n  t he  d i e t  by male and female 
Fischer  344/N r a t s .  The cocarc i  nogeni c s tud ies  us ing  1,2-dimethyl hydrazi  ne 
d i  hydroch lor ide  (DMH) were considered inadequate because o f  the  h igh  r a t e  
o f  DMH induced i n t e s t i n a l  neoplas ia i n  both the  amosite asbestos and non- 
amosite exposed groups." H is  on ly  quest ion about the  conclusion was t h a t  
there  was a s t a t i s t i c a l l y  s i g n i f i c a n t  increase i n  C-cel l  carcinomas o f  the  
t h y r o i d  i n  amosite t r e a t e d  males; even though combined carcinomas and 
adenomas were n o t  s i g n i f i c a n t l y  increased compared t o  cont ro ls ,  he wondered 
i f  some mention should be made i n  the  conclusion. He asked why there  was 
on ly  one dose l e v e l  and how the  l e v e l  was chosen. 

As a second p r i n c i p a l  reviewer, Dr. Harper s a i d  he agreed w i t h  the 
conclusions as s ta ted  i n  t h e  repo r t .  As a t h i r d  p r i n c i p a l  reviewer, 
Dr .  Whittemore agreed w i t h  the  conclusions b u t  expressed concern as t o  
whether t h e  MTD was achieved. She s a i d  t h e  l ack  o f  p re tes ts  t o  determine 
the  MTD and choice of dose l e v e l  needed f u r t h e r  explanat ion. She commented 
t h a t  none o f  t he  tab les  gave exact  p-values nor  was i t  always c l e a r  as t o  
what type o f  t e s t  t he  p-value was f o r .  F i n a l l y ,  she noted there  was l a r g e  
numbers o f  typographical  e r ro rs ,  omissions and ambiguous statements. 
D r .  Schwetz a l so  quest ioned the  experimental design, i n c l u d i n g  use o f  on l y  
one dose and the  preweaning gavage regimen. 

I n  response t o  the  quest ions about the  experimental design, D r .  Moore 
expla ined t h a t  t h i s  study, as w e l l  as o the r  o r a l  asbestos i nges t i on  s tud ies  
i n  r a t s ,  represented a consensus design pu t  together  by a group o f  s c i e n t i s t s  
w i t h i n  t h e  Department o f  Health, Education and Welfare. One dose was used 
so as t o  expose a l a r g e r  than usual number o f  animals, and the one percent 
dose l e v e l  i n  t he  d i e t  represented the  h ighes t  dose thought reasonable t o  
adminis ter  from a b i o l o g i c a l  standpoint,  and one considered t o  represent  a 
t o l e r a t e d  dose. The preweaning gavage was added t o  prov ide exposure o f  
animals a t  a t ime when there  might  be increased permeab i l i t y  o f  the  gut  
which could a l l ow  enhanced penet ra t ion  o f  f i b e r s .  

I n  o ther  discussion, D r .  Scala objected t o  a s c r i b i n g  e f f e c t s  o f  asbestos on 
neonatal animals v i a  l a c t a t i o n a l  exposure when f i b e r s  were n o t  measured i n  
the  m i l k .  D r .  Whittenlore asked t o  see the  r e p o r t  again a f t e r  rev i s ions  had 
been made and Dr .  Moore agreed. 

D r .  Whittemore moved t h a t  t he  r e p o r t  on the  bioassay o f  amosite asbestos be 
accepted w i t h  agreed on rev is ions .  D r .  Harper seconded the motion and the 
techn ica l  r e p o r t  was approved w i t h  n ine  a f f i r m a t i v e  votes w i t h  one abs ten t ion  
( D r .  Swen berg) . 



Tremol i te .  D r .  Vessel inovi tch,  as 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  tremol i te,  agreed w i t h  the  conclusion t h a t :  "Under the  
cond i t ions  o f  t h i s  bioassay, nonf ibrous t r e m o l i t e  was n o t  t o x i c  and d i d  
n o t  cause a carcinogenic 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 Fischer  344 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  h i s  
quest ions regarding the  experimental design had been answered du r ing  the  
rev iew o f  the  amosi t e  repor t .  As a second p r i n c i p a l  reviewer, D r .  Harper 
s a i d  the  conclus ion statement should inc lude the  observat ion t h a t  the 
of fspr ing of mothers exposed t o  t r e m o l i t e  were of normal s i z e  a t  b i r t h  bu t  
were smal le r  than con t ro l  animals a t  weaning and remained smal ler  through- 
ou t  t h e i r  l i f e .  

As a t h i r d  p r i n c i p a l  reviewer, Dr. Scala had a number o f  comments on var ious  
aspects o f  the  experimental design, on sample p u r i t y ,  and on a n a l y t i c a l  
methodology. He st ressed the  need t o  discuss whether o r  n o t  an MTD had been 
achieved, and noted t h a t  poss ib le  t o x i c  e f f e c t s  may be seen i n  e a r l y  weight 
gain d i f f e rences  between con t ro l  and exposed neonatal animals which were 
never made up. Dr. Scala asked why the  study was done i n  the  f i r s t  place, 
espec ia l l y ,  i f  the  major carc inogenic p o t e n t i a l  o f  t h i s  c lass  o f  minera ls  
has t o  do w i t h  t h e i r  f ib rous  nature, then what can be gained from t e s t i n g  
a nonf ibrous m a t e r i a l ?  

D r .  E. McConnell , NTP chemical manager, responded t h a t  a bioassay w i t h  a 
non- f ibrous ma te r ia l  was needed f o r  comparison o f  t o x i c i t y  w i t h  those us ing  
f i b r o u s  (asbestos) forms. Fur ther ,  t he re  has -been a 1 arge human exposure 
t o  t remo l i t e .  D r .  Moore noted t h a t  t h i s  form o f  c r y s t a l l i n e  t r e m o l i t e  was 
used w ide l y  and was found i n  food and pharmaceutical products. Fur ther ,  he 
added the  t r e m o l i t e  used has a f i b rous  contaminant which could be produced 
from the  crushing process o r  j u s t  be there  n a t u r a l l y .  He s a i d  the  t r u e  f i b e r  
count f o r  t h i s  contaminant should be i n d i c a t e d  i n  t he  repo r t .  D r .  R. Shapiro, 
NIEHS, s a i d  the  t r e m o l i t e  used was chosen t o  d u p l i c a t e  the  commercial ma te r i a l  
t o  which humans had been exposed i n  the  past.  

Dr. Harper moved t h a t  t he  r e p o r t  on the  bioassay o f  t remo l i  t e  be accepted 
w i t h  modi f icat ions discussed. D r .  E lashof f  seconded the  motion and the  
techn ica l  r e p o r t  was approved unanimously by the  Peer Review Panel. 



A l l y l  I s o v a l e r a t e .  Dr. Schwetz 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 
t h e  b ioassay o f  a1 l y l  i sova le ra te .  The conc lus ions s t a t e d  t h a t :  "Under 
t h e  c o n d i t i o n s  o f  t h i s  bioassay, a1 l y l  i sova le ra te  was carc inogen ic  f o r  
F344/N r a t s  and B6C3Fl mi ce, caus ing i ncreased inc idences  o f  hematopoiet i  c 
system l e s i o n s  (mononuclear c e l l  leukemia i n  male r a t s  and lymphoma i n  
female mice)  . Fur ther ,  t h e  increased inc idence  o f  two re1  a t i  v e l y  r a r e  
tumors i n  these species may have been r e l a t e d  t o  t h e  a d m i n i s t r a t i o n  of 
a l l y l  i s o v a l e r a t e  --  a c i n a r - c e l l  adenomas o f  t h e  pancreas i n  male F344/N 
r a t s  and squamous-cell pap i l l omas  i n  t h e  g a s t r i c  mucosa i n  male B6C3Fl 
mice. A l l y l  i s o v a l e r a t e  was n o t  mutagenic f o r  Salmonel la typhimur ium 
t e s t e r  s t r a i n s  TA 98, 100, 1535, and 1537 ( w i t h  o r  w i t h o u t  metabo l i c  
a c t i v a t i o n  u s i n g  p r e i  ncuba t ion  suspension). " Dr. Schwetz s a i d  t h e  a b s t r a c t  
should ment ion t h e  s i g n i f i c a n t  decreases observed i n  male mice o f  hepato- 
c e l l u l a r  carcinomas, a l v e o l a r / b r o n c h i o l a r  adenomas o r  carcinomas, and f o l l i -  
c u l a r - c e l l  adenomas o f  t h e  t h y r o i d .  Dr. Schwetz observed t h a t  t h e  h i s t o r i c a l  
c o n t r o l  da ta  supp l i ed  supported t h e  p o s i t i v e  f i n d i n g s  f o r  lymphomas i n  female 
mice b u t  i n d i c a t e d  he thought  t h e r e  was an equivocal  r e s u l t  f o r  leukemias i n  
male r a t s  when t h e  c o n t r o l  range across l a b o r a t o r i e s  was cons idered.  He a l s o  
s t a t e d  t h a t  t h e  g e n i t a l  t r a c t  i n f e c t i o n  which caused a  s i g n i f i c a n t  number o f  
deaths i n  female mice should be b e t t e r  d e f i n e d  and cha rac te r i zed  i n  t h e  
r e s u l t s  s e c t i o n  and t h e  p o s s i b l e  impact  on t h e  outcome o f  t h e  s tudy  i n  females 
discussed. 

As a  second p r imary  rev iewer ,  Dr. Vore agreed w i t h  t h e  conc lus ion  which 
separated inc idences o f  hematopoi e t i c  1  es ions i n  r a t s  and mice. She mentioned 
t h e  number o f  r a t s  k i l l e d  a c c i d e n t a l l y ,  t h e  number o f  female mice l i k e l y  dy i ng  
o f  i n f e c t i o n s ,  and t h e  f a c t  t h a t  t h e  maximum t o l e r a t e d  dose appears n o t  t o  
have been a t t a i ned .  

As a  t h i r d  p r imary  rev iewer ,  Dr. Swenberg commented t h a t  f o r  leukemias i n  male 
r a t s  t h e  inc idence  i n  h i g h  dose animals was w i t h i n  t h e  h i s t o r i c a l  c o n t r o l  
range, and t h e r e f o r e  1  i k e l y  n o t  of b i o l o g i c a l  s i g n i f i c a n c e .  Wi th  regard  t o  
lymphomas i n  female mice, t h e  f i n d i n g s  were a t  b e s t  equ ivoca l .  He doubted t h e  
b i o l o g i c a l  s i g n i f i c a n c e  f o r  squamous c e l l  papi l lomas o f  t h e  mouse stomach, 
p r e p u t i a l  g land  tumors i n  r a t s ,  and t h a t  t h e  increased i nc i dence  o f  panc rea t i c  
adenomas i n  male r a t s  were accounted f o r  by chemical i n d u c t i o n .  I n  sum, he 
sa id ,  t h e r e  i s  l i t t l e ,  i f  any, evidence o f  c a r c i n o g e n i c i t y  w i t h  a l l y l  i s o v a l e r a t e .  

Dr. Huff, NTP, s t a t e d  t h a t  t h e  NTP p o l i c y  was t o  compare t r e a t e d  groups w i t h  
( i n  o rde r  of preference) i ) concur ren t  c o n t r o l  s  , i i ) 1 abora to ry  s p e c i f i c  h i  s-  
t o r i c a l  c o n t r o l s ,  and i i i )  h i s t o r i c a l  c o n t r o l s  across l a b o r a t o r i e s .  Due t o  a  
cons iderab le  l a b o r a t o r y  t o  l a b o r a t o r y  v a r i a t i o n  t h e  NTP g e n e r a l l y  uses across 
l a b o r a t o r y  h i s t o r i c  r a t e s  o n l y  f o r  r a r e  tumors. The i n t e r l a b o r a t o r y  composite 
h i s t o r i c  c o n t r o l  tumor da ta  were, i n  Dr. H u f f ' s  op in ion ,  i n a p p r o p r i a t e  f o r  
r o u t i n e  comparisons w i t h  i n d i v i d u a l  carc inogenesis  bioassays, and thus, inappro-  
p r i a t e  f o r  making i n t e r p r e t i v e  eva lua t i ons .  Comparing t h e  inc idences o f  hema- 
t o p o i e t i c  l e s i o n s  i n  dosed r a t s  and mice w i t h  bo th  t h e  concur ren t  c o n t r o l s  and 
w i t h  t h e  l a b o r a t o r y  s p e c i f i c  h i s t o r i c  c o n t r o l s ,  D r .  H u f f  emphasized a  c l e a r  dose 
response and a  h i g h  dose e f f e c t  i n  two (male r a t s  and female mice) o f  t he  f o u r  
exper iments and some evidence o f  a  s i m i l a r  t r e n d  i n  t h e  o t h e r  two s tud ies  
( female r a t s  and male mice) .  



In fu r ther  discussion, Dr. Elashoff sa id  comparison of h i s to r ica l  control 
data with concurrent controls  was d i f f i c u l t  because adjusted incidences 
i .e.,  correction fo r  survivorship, were used fo r  concurrent control compari- 
sons b u t  not f o r  t he  h i s to r ica l  controls. Dr. J .  Haseman, NTP, sa id  fo r  the  
data on a l l y l  i sovalera te  there  was l i t t l e  va r i ab i l i t y  with regard t o  leukemias 
i n  r a t s  i n  other control groups from the  same t e s t i ng  laboratory. Dr. Holland 
sa id  the  c r i t e r i a  f o r  diagnosing leukemia may vary tremendously from laboratory 
t o  laboratory. Thus, he would ignore the  h i s to r ica l  control data  in  arr iv ing 
a t  any decision about the  merits ,  or  lack thereof,  of the  findings on hemato- 
po ie t i c  lesions.  There was discussion by Dr. E. McConnell, NTP, about appro- 
priateness of combining leukemias and lymphomas in r a t s  for s t a t i s t i c a l  
purposes. 

Dr. Schwetz moved t ha t  the  report  on the  bioassay of a l l y l  i sovalera te  
be accepted subject  t o  the  wri t ten  and verbal revisions discussed. Dr. Vore 
seconded the  motion. Dr. Swenberg requested t h a t  he have the opportunity t o  
see  the  revised d r a f t .  The technical report  was approved by nine aff i rmat ive  
votes with one abstention (Dr. Holland). 



1,2-Di c h l  orobenzene. D r .  Scal a, a p r i n c i p a l  rev iewer f o r  the  r e p o r t  on 
t h e  bioassay o f  1,2-dichlorobenzene, agreed w i t h  the  conclus ion t h a t :  
"Under t h e  cond i t i ons  of t h i s  bioassay, 1,2-dichlorobenzene was n o t  
carc inogenic f o r  male o r  female F344/N r a t s  o r  B6C3F mice; however, t he  
maximum t o l e r a t e d  dose was probably n o t  achieved i n  the  present study." 
He s a i d  the  MTD must have been nea r l y  achieved, and the re  was a r i s k  o f  
s i g n i f i c a n t  l i v e r  and/or kidney damage a t  h igher  doses. He c a l l e d  a t ten -  
t i o n  t o  t h e  h i g h l y  v a r i a b l e  s u r v i v a l  r a t e s  between the  two t h i r t e e n  week 
s tud ies  i n  mice, and asked fo r  f u r the r  d iscussion o f  these r e s u l t s .  

As a second p r i n c i p a l  reviewer, Dr .  Whittemore agreed w i t h  the  conclusions 
as stated.  She s a i d  t h e  l a r g e  s u r v i v a l  d i f f e rences  i n  mice between the 
two 14-day s tud ies  deserved more comment. She noted a dose-related t rend  
i n  kidney tubu la r  regenerat ion i n  male mice and asked f o r  d iscussion o f  
t h e  b i o l o g i c a l  s i gn i f i cance .  A d iscussion fo l lowed on whether o r  n o t  a 
MTD had been achieved. Dr. Hol land s a i d  the  statement i n  the conclus ion 
should be s t r i cken ,  whi 1 e D r .  Swenberg s a i d  the  s u r v i v a l  curve, p a r t i c u l a r l y  
f o r  male r a t s ,  i nd i ca ted  a MTD had been reached. NTP agreed t o  remove the  
comment on MTD from the  conclusion. There was discussion, p r i m a r i l y  between 
Dr. Schwetz and D r .  J. Goldstein, NTP, about t h e  degree and s i g n i f i c a n c e  o f  
porphyr ia  o r  porphyr in  exc re t i on  observed i n  the  13 week studies.  D r .  Vore 
asked t h a t  a statement be inc luded i n  
porphyr in  excret ion.  

D r .  Scala moved t h a t  t h e  r e p o r t  on t h e  
accepted w i t h  the  r e v i s i o n s  discussed. 
t he  techn ica l  r e p o r t  was approved unan 

he r e p o r t  about the increase i n  

bioassay o f  1,2-dichlorobenzene be 
Dr. Vore seconded the  motion and 

mously by the  Peer Review Panel. 



2,6-Xyl idine. D r .  Swenberg, a  p r i n c i p a l  rev iewer f o r  t he  r e p o r t  on t h e  
bioassay o f  2,6-xyl i d i ne ,  agreed w i t h  t he  conclus ion t h a t :  "Under t h e  
cond i t i ons  o f  t h i s  bioassay, 2,6-xy l id ine was carc inogenic  f o r  Charles 
R iver  CD r a t s  o f  each sex, causing increases i n  t he  incidences o f  bo th  
adenomas and carcinomas i n  t h e  nasal c a v i t y .  A rhabdomyosarcoma, a  r a r e  
tumor o f  the  nasal c a v i t y ,  was observed i n  dosed r a t s  o f  bo th  sexes. I n  
a d d i t i o n  t h e  increased inc idences o f  subcutaneous f ibromas and f i  brosar-  
comas i n  male and female r a t s  and an increased inc idence o f  neop las t i c  
nodules i n  t h e  l i v e r s  o f  female r a t s  may have been r e l a t e d  t o  t he  admini- 
s t r a t i o n  o f  2,6-xyl id ine." Since t h e  two-year bioassay was i n  r a t s  on l y ,  
he quest ioned whether subchronic data i n  B6C3F mice should be inc luded.  
The NTP i n d i c a t e d  t h a t  t h i s  was t h e  most appropr ia te  p lace  t o  pub1 i s h  
these data. Dr. Swenberg s a i d  some o f  t h e  s t a t i s t i c s  used were confus ing 
and wondered about t h e  s i g n i f i c a n c e  o f  us ing  a  p-value o f  0.06; asked f o r  
more d e t a i l s  on the  var ious s tud ies  done on s t a b i l i t y  and v o l a t i l i t y  o f  
t he  chemical i n  feed; and prov ided a  l i s t  o f  re ferences t o  o the r  sys tem ica l l y  
admin is tered agents t h a t  have induced nasal c a v i t y  tumors. I n  response t o  
Dr. Swenberg's c r i t i c i s m ,  D r .  Haseman s a i d  NTP would r e v i s e  the  format  f o r  
p resent ing  the  s t a t i s t i c a l  analyses o f  tumor inc idence da ta  and make i t  consis-  
t e n t  w i t h  t h e  format  used i n  most o the r  NTP bioassay repo r t s .  

Dr. M. Kornreich, NTP, s a i d  NTP conducted th ree  prechron ic  s tud ies  by gavage 
i n  r a t s  and mice, w h i l e  t he  o r i g i n a l  s tud ies  done by EPA inc luded two pre- 
chron ic  s tud ies  and a  two-year bioassay us ing  d i f f e r e n t  p ro toco ls ,  a  d i f f e r e n t  
r o u t e  o f  admin is t ra t ion ,  and d i f f e r e n t  s t r a i n  o f  r a t .  The in format ion from 
a l l  o f  these s tud ies  were inc luded s ince  the  NTP thought i t  would be use fu l  
t o  understanding t h e  tox i co logy  o f  2 ,6-xy l id ine.  She acknowledged t h e r e  
was considerable l o s s  o f  chemical due t o  evaporat ion f rom the  dosed feed, 
and t o  a  l e s s e r  ex ten t  through chemical r e a c t i o n  w i t h  food components, r e s u l t -  
i n g  i n  an unce r ta in  dose pe r  r a t .  M r .  R. Smith, E thy l  Corporat ion, and D r .  C.  
Jameson, NTP, descr ibed s tud ies  done by E thy l  and NTP t o  measure l o s s  o f  
compound from dosed feed. 

As a  second p r i n c i p a l  reviewer, Dr. Schwetz s a i d  t h a t  a l though he agreed w i t h  
t h e  conclus ions regard ing  t h e  nasal tumors, i t  needed t o  be po in ted  ou t  t h a t  
t he  ac tua l  dose l e v e l  was n o t  determined i n  t he  chron ic  study and the  r o u t e  
o f  exposure was mixed ( o r a l  - and vapor i n h a l a t i o n ) .  D r .  Schwetz commented t h a t  
t he re  was t o o  much i n fo rma t i on  inc luded t h a t  should be repor ted  elsewhere, 
e s p e c i a l l y  t h e  data f rom s tud ies  i n  mice. Fur ther ,  he s a i d  t he re  were many 
areas where s c i e n t i f i c  terminology used was imprecise o r  i n c o r r e c t .  

As a  t h i r d  p r i n c i p a l  rev iewer,  D r .  Vore agreed w i t h  t he  conclusions as s ta ted .  
She requested t h a t  a  statement be made concerning t h e  h igh  m o r t a l i t y  i n  h igh-  
dose male r a t s .  Death d i d  n o t  appear t o  be due t o  nasal tumors s ince  t h e  
inc idence of tumors i n  female r a t s  was very s i m i l a r  t o  t h a t  i n  ma1 es, y e t  
t he re  was no increased m o r t a l i t y  i n  female r a t s .  She opined t h a t  t he re  was a  
low p r o b a b i l i t y  t h a t  i n h a l a t i o n  was a  r e a l i s t i c  rou te  o f  exposure, and d i d  no t  
need t o  be invoked as a  mechanism f o r  t he  nasal tumors. 

I n  response t o  a  quest ion by D r .  M i r e r  about data on f e r t i l i t y  and b i r t h  
defects, D r .  Kornre ich s a i d  t h e  chron ic  bioassay was done i n  con junc t i on  w i t h  
a  mu1 t i g e n e r a t i o n  reproduc t ion  study. D r .  Scal a  emphasized h i s  concern about 
t h e  l a c k  o f  q u a n t i t a t i o n  of t h e  doses, and commented on t he  d i s t i n c t  p o s s i b i l i t y  



of  t o p i c a l  and i n h a l a t i o n  exposure being involved i n  e f f e c t s  seen.  
Dr. Holland s a i d  t h a t  i f  we app l i ed  t h e  same degree of concern about the 
a c t u a l  dose t o  t h e  t a r g e t  t i s s u e  i n  a l l  b ioassays ,  we would have a con- 
s i d e r a b l e  dilemma. Fur ther ,  he s a i d  de lay ing  r e l e a s e  of  the d a t a  pending 
t h e  a c q u i s i t i o n  of  more d e t a i l e d  information about the proport ion of  
exposure of  t h e  nasal  r o u t e  versus  t h e  o r a l  r o u t e  would be unwarranted. 
Dr. Hitchcock s a i d  d a t a  developed by NTP and o t h e r s  on r a t e  of  l o s s  o f  
chemical through v o l a t i l i t y  from d i e t  should be h igh l igh t ed  i n  the r e p o r t  
and some reasonable  e s t i m a t e  o f  exposure der ived .  Dr. Vore requested t h e  
mouse d a t a  no t  be de l e t ed  bu t  placed i n  the appendix. 

Dr. Swenberg moved t h a t  the r e p o r t  on the bioassay of  2 ,6-xyl id ine  be 
accepted w i t h  the r e v i s i o n s  ind ica ted .  Dr. Vore seconded t h e  motion. 
Dr. Sca la  requested an oppor tun i ty  f o r  the Panel t o  read a rev ised  s t a t e -  
ment dea l ing  w i t h  the ques t ion  o f  dose and r o u t e  before  t h e  r e p o r t  i s  
publ ished.  The t echn ica l  r e p o r t  was approved unanimously by the Peer  
Review Panel . 



Toluene Diisocyanate. Dr. Elashoff, a principal reviewer f o r  the  report  on 
the  bioassay of toluene di  i socyanate (TDI) , agreed with the conclusions 
t ha t :  "Under the  conditions of t h i s  bioassay, toluene diisocyanate was 
carcinogenic fo r  F344/N r a t s ,  causing subcutaneous fibromas and f i  brosarcomas 
(combined) in ma1 es and females , pancreatic aci nar-cel 1 adenomas in  ma1 es , 
and pancreatic i s l e t -ce l l  adenomas, neoplast ic nodules of the 1 iver ,  and 
mammary gland fibroadenomas in  females. Toluene diisocyanate was carcino- 
genic f o r  female B6C3Fl mice, causing hemangiomas or  hemangiosarcomas 
(combined), as we1 1 as hepatocell ul a r  adenomas, b u t  TDI was not carcinogenic 
f o r  the  male mice." He noted t h a t  due t o  the  common lethal  nontumorigenic 
t ox i c i t y ,  the Life Table and Incidental Tumor Tests a r e  the appropriate 
s t a t i s t i c a l  analyses. As a second principal reviewer, Dr. Mirer said the  con- 
clusions were appropriate. He c r i t i c i zed  the  storage of gavage solutions a t  
room temperature i n  view of the  reac t iv i ty  of TDI with corn o i l .  He sa id  the  
compound re la ted,  dose re la ted tox ic i ty  indicated the  doses may have been 
too high in r a t s  ye t  t h i s  did not compromise the  conclusions. 

As a th i rd  principal reviewer, Dr. Holland accepted the  abs t rac t  as writ ten.  
He commented t ha t  the  in terpreta t ion of the bioassay was complicated by the 
i n s t a b i l i t y  of the  material in contact w i t h  water as i n  the  gast rointes t inal  
t r a c t .  However, s ince  i t  i s  probable t ha t  s imi la r  degradation would occur i f  
exposure were by the respiratory route,  the  data were, i n  h i s  opinion, a 
val id  representation of TDI potential  tumorigenici t y .  Dr. M. Dieter, NTP, 
sa id  the  corn o i l  was not anhydrous o r  kept i n  a dess icator ,  and ra tes  of 
degradation of TDI would be given in  the  t ex t .  

In discussion from the  f l oo r ,  Dr. L .  Rampy, Dow Chemical Company and 
representing the International  Isocyanate In s t i t u t e ,  r e i t e ra ted  and added 
t o  comments sent  t o  the  review panel and NTP s t a f f  pr ior  t o  the meeting. 
F i r s t ,  he said the  occupational route of exposure t o  TDI i s  inhalat ion;  
thus, the  gavage route i s  improper, with t ox i c i t y ,  spectrum of metabolites 
and other factors  l ike ly  to d i f f e r  between the routes. He said  t ha t  TDI 
would be converted a f t e r  oral dosing t o  toluene diamine, a known animal 
carcinogen. He voiced other in terpret ive  deficiencies i n  t h i s  study, and 
requested t ha t  the report  be rejected unt i l  the  va l id i ty  of the study could 
be established with a more complete understanding of the s tudy 's  strengths 
and weaknesses. 

Dr. Swenberg s ta ted  the  study should have been stopped a t  one year due to  
excessive mortal i ty and exceeding the  MTD. He sa id  t ha t  bronchial pneumonia 
may have been re la ted t o  ear ly  deaths. Dr. Holland said  the question of 
tox ic i ty  and exceeding the MTD along with gavage errors  seems t o  recur in 
the  bioassays. The point ,  he sa id ,  i s  t ha t  the e f f ec t  of reducing a sample 
s i z e  in a posit ive study i s  of l e s s  overall concern than the e f f ec t  of 
reducing sample s i z e  i n  the  case of a negative study. Dr. Elashoff noted 
t h a t ,  in the case of TDI, despi te  reduction of power and s ens i t i v i t y  due t o  
ear ly  mortal i ty,  the  tumorigenic e f fec t s  were such t ha t  there  was s i gn i f i -  
cance both in trend t e s t s  and pairwise comparisons a t  a number of t a rge t  s i t e s .  



Dr. Scala s ta ted that  there needed t o  be a statement(s) in the conclusion 
about exceeding the MTD in ra t s ,  and possibly i n  male mice. Dr. Mirer 
requested that  there be in the abstract a discussion about the reactivity 
of TDI with corn o i l .  

Dr. Elashoff moved tha t  the report on the bioassay of toluene diisocyanate 
be accepted condi t i  onal on the revisions , written and discussed. Dr. Hol 1 and 
seconded the motion and the technical report was approved by nine affirmative 
votes with one abstention (Dr. Schwetz). 



Geranyl Acetate. D r .  Hitchcock, a p r i n c i p a l  rev iewer f o r  t he  r e p o r t  on 
the  bioassay of qeranyl acetate, aqreed w i t h  the  conclusions t h a t :  "Under - - 
t h e  cond i t ions  o f  t h i s  bioassay, geranyl acetate was n o t  carcinogenic 
f o r  F344/N r a t s  o r  B6C3F mice o f  e i t h e r  sex, a1 though i n  male r a t s  
increased i ncidences o f  iquamous c e l l  papi 11 omas o f  t he  s k i n  and tubu l  ar-cel  1 
adenomas o f  t h e  kidney may have been r e l a t e d  t o  admin i s t ra t i on  o f  t he  t e s t  
chemical. The reduced s u r v i v a l  observed i n  high-dose male r a t s ,  high-dose 
male mice, and h igh-  and low-dose female mice lowered the  s e n s i t i v i t y  o f  
t h i s  bioassay f o r  de tec t i ng  increased tumor incidences i n  these groups." 
She noted t h a t  t he  chron ic  study was no t  completed f o r  high-dose mice o f  
both sexes because o f  gavage e r r o r s  i n  t he  n i n e t y - f i r s t  week. She s a i d  the  
thir teen-week study c l e a r l y  r e s u l t e d  i n  an overest imate o f  t h e  MTD f o r  male 
r a t s  i n  t he  chronic  study. As a second p r i n c i p a l  reviewer, D r .  E lashof f  
agreed w i t h  t h e  conclusions, and w i t h  D r .  Hi tchcock t h a t  t he  doses were too 
h igh  i n  t h e  chron ic  r a t  study. 

I n  d iscussion,  Dr. Scala s a i d  there  needed t o  be more d iscussion i n  t h e  
r e p o r t  about exceeding the  MTD, and i t s  impact on the  usefulness o f  t he  
bioassay r e s u l t s .  D r .  M i r e r  s a i d  kidney and l i v e r  t o x i c i t y  may we l l  r e l a t e  
t o  reduced s u r v i v a l  and, there fore ,  mention should be made i n  the  conclusions. 
Dr. Moore s a i d  s ince  rena l  t u b u l a r - c e l l  tumors o r d i n a r i l y  appear l a t e  i n  
t he  roden t ' s  l i f e ,  we would n o t  have seen them i n  many high-dose r a t s  due 
t o  t h e  e a r l y  m o r t a l i t y .  D r .  Swenberg suggested t h e  low dose i n  t h i s  ins tance 
becomes an MTD. 

Dr. E lasho f f  moved t h a t  t h e  r e p o r t  on the  bioassay o f  geranyl acetate be 
accepted. Dr. M i r e r  seconded the  motion and t h e  techn ica l  r e p o r t  was approved 
by n ine  a f f i r m a t i v e  votes w i t h  one negat ive vote (Dr. Scala) .  



Sodium 2-Ethyl hexyl Alcohol Sulfate. D r .  Vore, 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  sodium 2Tethyl hexyl a lcohol  s u l f a t e ,  agreed w i t h  
t h e  conclusions t h a t :  "Under t h e  cond i t ions  of t h i s  bioassay, sodium 2- 
e thy lhexy l  s u l f a t e  was n o t  carc inogenic f o r  F344/N r a t s  o r  f o r  male B6C3F 
mice. The increased inc idence o f  hepa toce l l u la r  carcinoma i n  female ~ 6 ~ 3 f ~  
mice may have been associated w i t h  admin i s t ra t i on  o f  sodium 2-ethy lhexyl  
su l f a te .  Renal t r a n s i t i o n a l  - c e l l  papi 11 omas i n  one high-dose ma1 e and one 
high-dose female F344/N r a t ,  as we l l  as a rena l  t u b u l a r - c e l l  adenoma i n  a 
second high-dose female F344/N r a t ,  may have been r e l a t e d  t o  admin i s t ra t i on  
o f  sodium 2-ethy lhexyl  su l f a te . "  She commented t h a t  al though a MTD may n o t  
have been a t t a i n e d  i n  male mice, t h i s  d i d  n o t  appear t o  have a s i g n i f i c a n t  
e f fec t  on t h e  conclusions. She s a i d  d iscussion of t he  s t r u c t u r a l  s i m i l a r i t y  of 
t h e  2-ethy l  hexyl s i d e  chain i n  d i  (2-ethy lhexyl  ) adipate, d i  (2-ethy lhexyl  ) 
phthalate,  and sodium 2-ethy lhexyl  s u l f a t e  must be balanced by a d iscuss ion  o f  
t he  d i f f e r i n g  physical  -chemical p rope r t i es  between t h e  present compound and 
the  o ther  two. 

As a second p r i n c i p a l  reviewer, Dr. Schwetz agreed w i t h  the  conclusions 
o f  t he  repor t .  Regarding mix ing  o f  dose so lu t i ons  w i t h  the feed, he 
questioned whether t h e  t e s t  agent was un i fo rm ly  mixed i n  the  d i e t .  He noted 
noted d i f ferences between the  two-year and 13-week s tud ies  i n c l u d i n g  source 
o f  animals, types o f  feed and mode o f  housing. These were a l l  var iab les  
which should have been con t ro l l ed .  He s a i d  t h e  abs t rac t  should i n d i c a t e  t h a t  
dose l e v e l s  f o r  female mice were double those f o r  male mice. 

As a t h i r d  p r i n c i p a l  reviewer, D r .  Whittemore s a i d  t h e  conclusion should s t a t e  
t h a t  a h igh  inc idence o f  chron ic  foca l  n e p h r i t i s  was observed i n  high-dose 
male r a t s ,  b u t  n o t  i n  c o n t r o l  o r  low dose males. She questioned the  negat ive 
conclus ion concerning kidney tumors i n  t h e  r a t .  She s a i d  the  l a c k  o f  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  these tumors i n  dosed r a t s  when compared w i t h  h i s t o r i c a l  
c o n t r o l s  needs comment i n  view o f  t h e i r  r a r i t y .  D r .  Swenberg responded by 
saying the  s i n g u l a r  t ubu la r  adenoma and t r a n s i t i o n a l  c e l l  carcinoma could n o t  
be combined as they a r e  o f  d i f f e r e n t  c e l l  types, and, there  was kidney t o x i c i t y  
so the  neoplasms were probably secondary t o  increased c e l l  turnover  because o f  
t o x i c i t y .  D r .  Whittemore r e p l i e d  she was n o t  suggesting combining tumors b u t  
r a t h e r  high1 i g h t i n g  r a r e  tumors even though s t a t i s t i c a l  s ign i f i cance was lack ing .  

Dr. Vore moved t h a t  t he  r e p o r t  on t h e  bioassay o f  sodium 2-ethy lhexyl  a lcohol  
su l f a te  be accepted w i t h  co r rec t i ons  and suggestions. D r .  Schwetz seconded 
t h e  motion and t h e  techn ica l  r e p o r t  was approved by n ine  a f f i r m a t i v e  votes 
w i t h  one abs ten t ion  (Dr. Whi ttemore) . 




