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Benzene. The d r a f t  t e c h n i c a l  r e p o r t  on t h e  t o x i c o l o g y  and carc inogenes is  s t u d i e s  
o f  benzene was i n i t i a l l y  eva lua ted  by  t h e  Peer Review Panel on October 28, 1983. 
The i n t e r p r e t a t i v e  conc lus ions  were accepted b y  t h e  Panel a t  t h a t  t ime;  however, 
approval  of t h e  t e c h n i c a l  r e p o r t  was de fe r red  t o  a1 low f o r  complete analyses of 
t h e  hematology d a t a  and i n c l u s i o n  o f  r e p o r t a b l e  f i n d i n g s  i n t o  t h e  r e p o r t ,  and t o  
a l l o w  f o r  e d i t o r i a l  t i g h t e n i n g  and i n c o r p o r a t i o n  o f  a  number o f  suggested 
changes. I n  t h e  c u r r e n t  rev iew,  Dr. F r i e s s ,  a  p r i n c i p a l  rev iewer ,  again agreed 
w i t h  t h e  conc lus 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 ,  t h e r e  was c l e a r  ev idence of ca r -
c i n o q e n i c i t y  o f  benzene f o r  male F344/N r a t s ,  f o r  female F344/N r a t s ,  f o r  
male B6C3F1 mice, and f o r  female B6C3F1 mice. Fo r  male r a t s ,  benzene 
caused inc reased  i nc i dences  o f  Zymbal g l and  carcinomas, squamous c e l l  
pap i l l omas  and squamous c e l l  carcinomas o f  t h e  o r a l  c a v i t y ,  and squamous 
c e l l  pap i l l omas  and squamous c e l l  carcinomas o f  t h e  s k i n .  For  female r a t s ,  
benzene caused inc reased  i nc i dences  o f  Zymbal g land  carcinomas and squamous 
c e l l  pap i l l omas  and squamous c e l l  carcinomas o f  t h e  o r a l  c a v i t y .  For  male 
mi ce, benzene caused increased i nc i dences  o f  Zymbal g l  and squamous c e l l  
carcinomas, ma l i gnan t  lymphomas, a l v e o l a r / b r o n c h i o l a r  carcinomas and 
a1 veo l  a r / b ronch i  01 a r  adenomas o r  carcinomas (combi ned) , Harde r i  an g land  
adenomas, and squamous c e l l  carcinomas o f  t h e  p r e p u t i a l  g land. For  female 
mice, benzene caused inc reased  i nc i dences  o f  ma1 ignant  lymphomas, o v a r i  an 
g ranu losa  c e l l  tumors, o v a r i a n  ben ign  mixed tumors, carcinomas and c a r -  
c i  nosarcomas of t h e  mammary g l  and, a1 veo l  a r / b ronch i  o l  a r  adenomas, 
a l v e o l a r / b r o n c h i o l a r  carcinomas, and Zymbal g land  squamous c e l l  carcinomas. 

He noted t h e  conc lus ions  r e l a t i n g  t o  t h e  hemato log ic  f i nd ings ,  e s p e c i a l l y  t h e  
dose r e l a t e d  lymphocytopenia and assoc ia ted  leucocy topen ia ,  and suggested t h e y  
be added t o  t h e  conc lus ions  on c a r c i n o g e n i c i t y .  Dr. J. Hu f f ,  NTP Chemical 
Manager, s a i d  t h i s  would be done. 

As a  second p r i n c i p a l  rev iewer ,  Dr. Davis  s a i d  some comment should be made on 
t h e  use of co rn  o i l  as t h e  v e h i c l e  i n  v iew of t h e  p o s s i b l e  c o - c a r c i n o g e n i c i t y  of 
co rn  o i l .  Dr. McConnell p o i n t e d  o u t  t h a t  t h e  NTP was p l a n n i n g  a  s tudy  t o  
i n v e s t i g a t e  t h e  mechanism f o r  these  apparent e f f e c t s  ( p a n c r e a t i c  l e s i o n s )  asso-
c i  a ted  w i t h  c o r n  o i  1  gavage. Dr. H u f f  s a i d  a  manuscr ip t  was i n  p r e p a r a t i o n  
r e g a r d i n g  t h e  i nc i dence  o f  neoplasms i n  u n t r e a t e d  and c o r n  o i l  gavage c o n t r o l s ;  
where r e l e v a n t ,  t h i s  r e f e r e n c e  would be c i t e d  i n  a p p r o p r i a t e  t e c h n i c a l  r e p o r t s .  
D r .  Dav is  s a i d  more ment ion  shou ld  be g i v e n  t o  t h e  ex tens i ve  e p i d e m i o l o g i c a l  
s t u d i e s  on benzene. As a  t h i r d  p r i n c i p a l  rev iewer ,  Dr. Van Ryz in  s a i d  t h e  tech-  
n i c a l  r e p o r t  was complete. 

There was some d i s c u s s i o n  about t h e  re l evance  of t he  gavage r o u t e  versus o t h e r  
r o u t e s  by which human exposure i s  more l i k e l y  t o  occur, e s p e c i a l l y  i n h a l a t i o n  
and dermal. Dr. B e l i c z k y  asked t h a t  i n f o r m a t i o n  be i n c l u d e d  on s k i n  abso rp t i on  
as an impo r tan t  r o u t e  o f  e n t r y .  He r e f e r r e d  t o  a  NIOSH s tudy  measuring s k i n  
abso rp t i on  i n  h a i r l e s s  mice. Dr. Tannenbaum s t a t e d  t h a t  t h e  r o u t e  o f  admin- 
i s t r a t i o n  can have a  ma jo r  i n f l u e n c e  on t h e  t u m o r i g e n i c i t y  o f  a  chemica l .  Dr. 
Huf f  no ted  t h a t  Dr. C. M a l t o n i  had demonstrated p o s i t i v e  e f f e c t s  f o r  benzene by  
b o t h  t h e  i n h a l a t i o n  and o l i v e  o i l  gavage exposure rou tes .  Dr. B e l i c z k y  s a i d  
t h a t  human r i s k  assessments have been per formed f o r  benzene and these  shou ld  be 
referenced. Dr. Huff responded t h a t  a d d i t i o n a l  r e fe rences  would be i n c l u d e d  on 
ep idem io log i ca l  s t u d i e s  and s i t u a t i o n s  o f  r i s k  assessment. 



Dr. F r i e s s  moved t h a t  the  technica l  r e p o r t  on t h e  tox ico logy  and carcinogenesis 
studies o f  benzene be accepted w i t h  r e v i s i o n s  as suggested. Dr. B e l i c z k y  
seconded the  motion and the  r e p o r t  was approved by n ine  a f f i r m a t i v e  votes. 
There was one abstent ion (Dr. Koci ba) .  



2-Chloroethanol.  D r .  Be l iczky ,  a  p r i n c i p a l  rev iewer  f o r  t he  t e c h n i c a l  r e p o r t  on 
the  t o x i c o l o g y  and c a r c i  nogenesi s  s tud ies  o f  2-chloroethanol , agreed w i t h  the  
concl  us i  ons t h a t :  

Under the  cond i t i ons  o f  these dermal s tud ies ,  t h e r e  was no evidence o f  ca r -
c i n o g e n i c i t y  of 2-chloroethanol  f o r  male and female F344/N r a t s  o r  Swiss 
CD-1  mice. 

He commented t h a t  i n h a l a t i o n  o r  gavage rou tes  would have been preferred;  i n h a l a -
t i o n  would be the  expected r o u t e  o f  exposure i n  t he  i n d u s t r i a l  s e t t i n g .  Dermal 
a p p l i c a t i o n  would be more meaningful  if the  degree of absorp t ion  cou ld  be 
v e r i f i e d .  D r .  Be l i czky  added t h a t  screening of human u r i n e  may have app l i ca -  
t i o n .  

As a second p r i n c i p a l  rev iewer,  D r .  Kociba agreed w i t h  the  conclus ions.  He com- 
mented on the  apparent dose-re lated inc idence o f  acute in f lammat ion and u l c e r a -  
t i o n  o f  the  s k i n  i n  male mice and s a i d  t h i s  may have a  poss ib le  r e l a t i o n s h i p  t o  
t reatment  o f  the  h igh  dose group. He a l s o  asked t h a t  the  da ta  f o r  panc rea t i c  
ac i  nar  at rophy i n  male r a t s  be evaluated t o  determine whether t he re  was any 
t rea tmen t - re la ted  degenerat ive change i n  the  pancreat ic  a c i n i  d u r i n g  the  two- 
year  study. 

As a  t h i r d  p r i n c i p a l  rev iewer,  D r .  Kotelchuck d i d  n o t  f u l l y  agree w i t h  the  ca r -  
c i  nogenic i  t y  conc lus ion  f o r  female r a t s .  He be1 ieved t h a t  t he re  was equivocal  
evidence o f  c a r c i n o g e n i c i t y  o f  2-chloroethanol  f o r  p i t u i t a r y  adenomas i n  female 
r a t s  because: (1 )  t h e r e  were s i g n i f i c a n t  d i f f e r e n c e s  between h igh  dose and 
v e h i c l e  c o n t r o l  groups i n  t he  l i f e - t a b l e  and F i she r  Exact t e s t s ;  ( 2 )  two of t he  
th ree  t rend  t e s t s  showed 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  p i t u i t a r y  ade- 
nomas; ( 3 )  i n  an e a r l i e r  s tudy by Mason and coworkers the re  was an increased 
inc idence of p i t u i t a r y  adenomas among female F344 r a t s  exposed t o  2-chloro-  
ethanol;  and (4 )  i t  i s  b i o l o g i c a l l y  p l a u s i b l e  f o r  t h e r e  t o  be a  gender d i f f e r e n t  
e f f e c t  o f  t h i s  chemical on an endocr ine gland ( t h e r e  was n o t  an increased i n c i -  
dence i n  male r a t s ) .  D r .  Kotelchuck proposed modi fy ing the  conclus ions t o  
r e f l e c t  the  marginal  increase i n  p i t u i t a r y  adenomas i n  female r a t s .  

D r .  Haseman noted t h a t  the  appropr iateness o f  the  l i f e - t a b l e  t e s t  f o r  p i t u i t a r y  
adenomas, ( i ns tead  o f  t he  i n c i d e n t a l  tumor t e s t  which was n o t  s t a t i s t i c a l l y  
s i g n i f i c a n t )  depends on whether t he  e i g h t  tumors i n  t he  h igh  dose group occu r r i ng  
p r i o r  t o  t he  end of the  study were r e l a t e d  t o  the  cause of death. D r .  McConnell 
s a i d  f o r  the  most p a r t  p i t u i t a r y  tumors are  no t  thought o f  as be ing  l e t h a l .  
D r .  Kociba commented t h a t  t he re  i s  a  continuum o f  l es ions  i n  the  p i t u i t a r y  f rom 
hyperp las ias  through adenomas t o  carcinomas. D r .  Boorman agreed and s a i d  t h a t  
f a c t o r s  used t o  downgrade the  importance of the  adenomas i n  t h i s  s tudy inc luded 
the  fac ts  t h a t  t he re  were no changes i n  hyperp las ias  and a c t u a l l y  a  decrease i n  
p i t u i t a r y  carcinomas f rom c o n t r o l  t o  dosed groups. D r .  H u f f  added t h a t  the  f i n -  
d ings i n  t he  study by Mason and coworkers were o f  b o r d e r l i n e  s ign i f i cance ,  and 
d i f f e r e n t  dose groups had t o  be combined. 

D r .  Harper asked f o r  a vote on us ing  the  conc lus ion  o f  equivocal  evidence o f  
c a r c i n o g e n i c i t y  f o r  d e s c r i b i n g  the  marginal  inc rease o f  p i t u i t a r y  adenomas i n  
female r a t s .  There was one a f f i r m a t i v e  vo te  (Dr. Kote lchuck) .  D r .  Harper then 
asked f o r  a  .vote on us ing  the  o r i g i n a l  conc lus ion  i n  t he  r e p o r t .  There were 
four  a f f i r m a t i v e  votes and one negat ive  vo te  (Dr. Kote lchuck) .  



Dr. Kociba moved t h a t  the technica l  r e p o r t  on the toxicology and carcinogenesis 
studies o f  2-chloroethanol be accepted wi th  the  conclusions as w r i t t e n  i n  the 
repor t .  Dr. F r i ess  seconded the motion and the  repor t  was approved unanimously 
by the  Peer Review Panel. 



C h r y s o t i l e  Asbestos. D r .  Jones, a  p r i n c i p a l  rev iewer f o r  the  t e c h n i c a l  r e p o r t  
on the  t o x i c o l o g y  and carc inogenesis s tud ies  o f  c h r y s o t i l e  asbestos, agreed w i t h  
the  conclus ions t h a t :  

Under the  cond i t i ons  o f  these s tud ies ,  s h o r t  range (SR) and in te rmed ia te  
range ( I R )  c h r y s o t i l e  asbestos d i d  n o t  induce any o v e r t  t o x i c i t y  and d i d  
no t  a f f e c t  s u r v i v a l  when inaes ted a t  a  l e v e l  o f  1%i n  the  d i e t  bv male and 
female F344/N r a t s .  There ;as no evidence o f  c a r c i n o g e n i c i t y  in"ma1e o r  
female r a t s  exoosed t o  SR c h r y s o t i l e  o r  i n  female r a t s  exoosed t o  I R  chrv -
s o t i l e  asbestos. There was some evidence o f  c a r c i n o g e n i c i t y  i n  male r a t i  
exposed t o  I R  c h r y s o t i l e  asbestos as i n d i c a t e d  by  an increased inc idence o f  
adenomatous po lyp ;  i n  t he  1  arge i n t e s t i n e .  The coca rc i  nogenic s tud ies  of 
1,2-dimethylhydrazine d ihyd roch lo r i de  and I R  c h r y s o t i l e  asbestos d i d  n o t  
i n d i c a t e  t h a t  I R  c h r y s o t i l e  asbestos had e i t h e r  a  tumor-enhancing o r  pro-
t e c t i v e  e f f e c t .  

D r .  Jones agreed w i t h  the  dec i s ion  t o  d iscount  the  b i o l o g i c a l  s i g n i f i c a n c e  o f  
the  increased inc idences o f  keratoacanthomas i n  males and neoplasms o f  t he  c l i -  
t o r a l  gland i n  females, and asked t h a t  more d iscuss ion  be g iven t o  the  reasons 
f o r  doing so. He noted t h a t  p r i o r  t o  t he  meeting, he had examined t h e  s l i d e s  o f  
l a r g e  i n t e s t i n a l  sec t ions  f rom male r a t s  exposed t o  the  I R  form and agreed t h a t  
the  adenomatous polyps were c l e a r l y  neop las t i c .  

As a  second p r i n c i p a l  rev iewer,  D r .  Tu rnbu l l  a l so  agreed w i t h  the  conclus ions.  
He suggested t h a t  i n  view o f  t he  one dose design more d e t a i l s  might  be g iven as 
t o  the  bas i s  f o r  t he  one percent  dose chosen and i t s  r e l a t i o n  t o  the  maximum 
t o l e r a t e d  dose, i f  any. D r .  R. Shapiro, NIEHS, s a i d  the  one percent  l e v e l  was 
s i  gn i f  i c a n t l y  g rea te r  than est imated human exposure and a l so  represented an 
appropr ia te  dose based on e a r l i e r  f eed ing  s tud ies  i n  r a t s .  D r .  Tu rnbu l l  asked 
f o r  c l a r i f i c a t i o n  o f  t he  use and temporal r e l a t i o n s h i p  o f  t he  var ious  c o n t r o l  
groups used. D r .  E. McConnell, NTP Chemical Manager, exp la ined t h a t  the  con- 
c u r r e n t  c o n t r o l s  f o r  t h i s  s tudy and the  pooled c o n t r o l  groups f o r  t he  th ree  pre-  
v ious NTP dose feed s tud ies  i n  r a t s  w i t h  the  o the r  asbestos f i b e r  types came 
from the  same animal source, were conducted a t  the  same labo ra to ry ,  and were on 
t e s t  a t  the  same o r  over lapp ing  t imes. Dr. J. Haseman, NIEHS, s a i d  the  con- 
c u r r e n t  c o n t r o l s  were used i n  the  pr imary  s t a t i s t i c a l  ana lys is .  Where a  
poss ib le  carc inogen ic  e f f e c t  was observed, t he  a d d i t i o n a l  c o n t r o l  groups were 
employed t o  he lp  eva lua te  f u r t h e r  t he  b i o l o g i c a l  s i g n i f i c a n c e  of the  e f fec t .  
Th is  would be c l a r i f i e d  i n  the  techn ica l  r e p o r t .  

As a  t h i r d  p r i n c i p a l  reviewer, D r .  Davis quest ioned the  use of t he  pooled 
c o n t r o l  da ta  t o  support the  b i o l o g i c a l  importance and s t a t i s t i c a l  s i g n i f i c a n c e  
o f  the  i n t e s t i n a l  tumors and, on the  o the r  hand, t o  d iscount  t he  importance of 
the  keratoacanthomas i n  male r a t s  and c l i t o r a l  gland neoplasms i n  female r a t s .  
D r .  McConnell s ta ted  t h a t  increased inc idences o f  s k i n  neoplasms have note  been 
observed i n  asbestos i n h a l a t i o n  s tud ies  by the  NTP o r  o thers  where the  whole 
animal i s  exposed. D r .  F r i e s s  s a i d  the  reason f o r  d i scoun t i ng  needed t o  be 
h i g h l i g h t e d .  She expressed concern w i t h  regard t o  worker s a f e t y  as t o  whether 
t he  standard paper feed bags were impermeable t o  the  p e l l e t e d  asbestos, and if 
the  p e l l e t i n g  process may have a l t e r e d  the  f i b e r  s i z e  of t he  asbestos. D r .  
Be l i czky  wondered whether t he re  may have been i n c i d e n t a l  i n h a l a t i o n  exposure o f  
the  t e s t  animals. D r .  McConnell r e p l i e d  t h a t  a  p e l l e t i z e d  dosage form was used 
t o  min imize the  amount of i n h a l a t i o n  exposure and t o  min imize exposure o f  
l a b o r a t o r y  personnel. Dr. Shapiro noted t h a t  f i b e r  s i z e  d i s t r i b u t i o n  was exa-
mined before and a f t e r  p e l l e t i n g  f o r  a l l  t he  f i b e r  types and the re  were l i t t l e  
o r  no d i f f e r e n c e s  found. 



D r .  Kotelchuck observed t h a t  the  apparent k idney tumor enhancing e f f e c t  o f  I R  
asbestos i n  d ime thy lhyd ra t i ne  t r e a t e d  female r a t s  should be noted i n  t h e  conclu-  
sions. D r .  McConnell agreed. D r .  A. B e r l i n ,  Commission o f  t he  European 
Communities, asked i f  t h e r e  had been any attempt t o  measure asbestos a t  t he  
tumor s i t e s .  Dr. McConnell r e p l i e d  t h a t  s ince  t h i s  was a l i f e t i m e  exposure the  
presence o f  f i b e r s  throughout  t he  in t e s t i n e  would be expected, and, f u r t h e r ,  
t r a n s l o c a t i o n  a r t i f a c t s  would l i k e l y  confound such an ana lys is .  

D r .  Jones moved t h a t  the  t e c h n i c a l  r e p o r t  on t h e  t o x i c o l o g y  and carc inogenesis 
s tud ies  o f  c h r y s o t i l e  asbestos be accepted w i t h  t h e  m o d i f i c a t i o n s  as discussed. 
D r .  Tu rnbu l l  seconded the  mot ion and t h e  r e p o r t  was approved unanimously by  t h e  
Peer Review Panel. 



Telone II@(1,3-Di chloropropene) . D r .  Tu rnbu l l ,  a  p r i  n c i p a l  rev iewer f o r  &he 
techn ica l  r e p o r t  on the  t o x i c o l o q y  and carc inoqenesis s tud ies  of - Telone I 1  , 
agreed w i t h  the  conclus ions t h a t f -  

Under the  c o n d i t i o n s  o f  these gavage s tud ies ,  t h e r e  was c l e a r  evidence of 
c a r c i n o g e n i c i t y  f o r  male F344lN r a t s ,  as i n d i c a t e d  by a Telone 11" -
r e l a t e d  increased inc idences o f  squamous c e l l  papi l lomas and carcinomas o f  
the  forestomach. as we1 1 as an increased inc idence o f  n e o p l a s t i c  nodules o f  
the  l i v e r .  I n  female F344/N r p t s ,  t h e r e  was some evidence of car -
c i  nogenic i  t y  because Telone II caused an increased inc idence o f  squamous 
c e l l  papi 1lomas o f  t he  forestomach. Even though t h e  experiment i n  male 
B6C3F1 mice was considered an inadequate study o f  c a r c i n o g e n i c i t y  because 
o f  reduced s u r v i v a l  i n  t he  v e h i c l e  c o n t r o l  group, Telone 11" was probab ly  
associated w i t h  the  increased inc idences o f  t r a n s i t i o n a l  c e l l  carcinomas o f  
the  u r i n a r y  bladder, squamous c e l l  papi l lomas o f  the  forestomach, and 
a1 veol a r l b ronch i  01 ar  adenomas and carcinomas o f  t he  1 ung. There was c l e a r  
evidence o f  c a r c i n o g e n i c i t y  f o r  female B6C3F1 mice s ince  Telone I 1  c a 
increased inc idences o f  t r a n s i t i o n a l  c e l l  carcinomas o f  t he  u r i n a r y  b lad-  
der; Telone 11" a l so  increased the  inc idences o f  a l veo l  a r l b r o n c h i o l  a r  ade-
nomas of t he  l ung  and o f  squamous c e l l  papi l lomas o r  carcinomas o f  t he  
forestomach i n  the  female mice. Telone I 1  - r e l a t e d  nonneoplast ic  l e s i o n s  
inc luded basal  c e l l  o r  e p i  the1 ia1 c e l l  hyperpl  as i  a  i n  t he  forestomach of 
male and female r a t s  and male and female mice and e p i t h e l i a l  hype rp las ia  o f  
the  u r i n a r y  b ladder i n  male and female mice. 

D r .  Tu rnbu l l  opined t h a t  the  design and conduct of t he  study were l e s s  than 
f u l  l y  adequate, especi a1 l y  the  1 ack o f  appropr i  a te  randomi za t ion ,  and the  de l  ay 
o f  more than a month i n  c a r r y i n g  ou t  a scheduled 15-month k i l l .  However, the  
drawbacks were w e l l  documented and d i d  n o t  compromise the  f i n d i n g s .  
As a second p r i n c i p a l  rev iewer,  D r .  Jones agreed w i t h  the  f i n d i n g s  o f  t he  study; 
however, he quest ioned the  a p p ~ o p r i a t e n e s s  o f  i n c l u d i n g  i n  t he  conclus ions pro-  
bable assoc ia t i on  o f  Telone I 1  w i t h  a number o f  tumors i n  male mice s ince  t h i s  
s tudy was considered inadequate f o r  male mice due t o  markedly reduced s u r v i v a l  
i n  t he  v e h i c l e  c o n t r o l s .  

As a t h i r d  p r i n c i p a l  rev iewer,  D r .  Kotelchuck b a s i c a l l y  agreed w i t h  the  conclu-  
s ions.  He s a i d  the  f a i l u r e  t o  randomize i n i t i a l  weights o f  t he  mice was a 
ser ious  and avoidable e r r o r  b u t  he d i d  n o t  t h i n k  i t  a f f e c t e d  the  c a r c i n o g e n i c i t y  
r e s u l t s .  He shared D r .  Jones1 concern about assoc ia t i on  o f  t h e  chemical w i t h  
increased inc idences o f  tumors i n  an inadequate study. However, s ince  the re  
were dose t rends  f o r  some tumors D r .  Kotelchuck thought  a statement cou ld  be 
made, w i t h  d e l e t i o n  o f  t he  re ference t o  the  l ung  tumors as t h e i r  inc idences r a t e  
f e l l  w i t h i n  the  range, a l b e i t  t he  upper l i m i t ,  o f  h i s t o r i c a l  c o n t r o l  r a t e s .  He 
proposed t h a t  the  f o l l o w i n s  conc lus ion  f o r  male mice: "The experiment on male 
B ~ C ~ F ~  an o f  c a r c i n o g e n i c i t y  because o f  reduced sur-  mice was inadequate s tudy  
v i v a l  i n  t he  v e h i c l e  c p n t r o l  group. However, t h e r e  was some i n d i c a t i o n  i n  t he  
male mice o f  Telone 11" - r e l a t e d  increases o f  squamous c e l l  papi l lomas of the  
forestomach and t r a n s i t i o n a l  c e l l  carcinomas o f  the  u r i n a r y  bladder."  Drs. 
Jones and B e l i c z k y  thought o n l y  t he  f i r s t  sentence should be i nc luded  w h i l e  D r .  
Tannenbaum s a i d  bo th  sentences are app rop r ia te  because the  c a r c i n o g e n i c i t y  f i n d -  
ings  were cons i s ten t  w i t h  those found i n  female mice and r a t s  o f  bo th  sexes. 
D r .  Haseman argued f o r  r e t a i n i n g  mention o f  t he  l ung  tumors based on t h e i r  be ing  
a t  the  upper. l i m i t  of t he  h i s t o r i c a l  c o n t r o l  range, approximate ly  double the  
mean h i s t o r i c a l  c o n t r o l  r a t e ,  and noted t h a t  a s i m i l a r  increase was seen i n  
female mice. Drs. F r i e s s  and Van Ryzin supported these r a t i o n a l e s .  



D r .  Harper asked f o r  a  vo te  on t h e  conclus ion statement t h a t :  "The experiment 
on male B6C3F1 mice was an indequate study o f  c a r c i n o g e n i c i t y  because o f  reduc 
s u r v i v a l  i n  t h e  v e h i c l e  c o n t r o l  group." There were two a f f i r m a t i v e  votes (Drs 
Jones and Kociba). D r .  Harper then requested a  vo te  on t h e  conclus ion which 
would i nc lude  t h i s  sentencg fo l l owed  by: "However, t he re  was some i n d i c a t i o n  
the  male mice of Telone I 1  - r e l a t e d  increases o f  squamous c e l l  papi l lomas of 
t he  forestomach, t r a n s i t i o n a l  c e l l  carcinomas o f  the  u r i n a r y  bladder, and 
a l veo la r /b ronch io la r  adenomas and carcinomas o f  t he  lung." The complete two 
sentence conclus ion was approved w i t h  seven a f f i r m a t i v e  votes. 

D r .  Koci ba asked t h a t  e i t h e r  an appendix be added t o  i nc lude  the  hematology and 
c l i n i c a l  chemistry  da ta  o r  an a v a i l a b i l i t y  statement be added. [A comment w i l l  
be added t h a t  these data  are a v a i l a b l e  upon request.  I The Panel discussed the  
poss ib le  carc inogenic e f f e c t s  o f  t h e  1.0% e p i c h l o r h y d r i n  inc luded as a  s t a b i -  
1izer w i t h  t h e  techn ica l  grade 1,3-dichloropropene. Dr .  B. Schwetz, NTP, added 
t h a t  t he  1,3-dichloropropene f r e e  o f  e p i c h l o r h y d r i n  would n o t  be s t a b l e  enough t o  
do a  study. D r .  Tannenbaum noted t h a t  e p i c h l o r h y d r i n  i s  an a l k y l a t i n g  agent and 
a  carcinogen i n  animals. D r .  Kotelchuck opined t h a t  e p i c h l o r h y d r i n  c o n t r i b u t e d  
t o  the  stomach tumors, y e t  he f e l t  i t  was impor tant  t o  t e s t  t he  chemical f o r -  
mula t ion  t h a t  humans are exposed to .  D r .  Hu f f  speculated t h a t  i f  Telone IIQ 
were no t  a  complete carcinogen w i thou t  ep i ch lo rhyd r in ,  the  fo rmu la t i on  c e r t a i n l y  
has a  cocarcinogenic e f f e c t  s ince neoplasms were increased a t  s i t e s  d i f f e r e n t  
from where e p i c h l o r h y d r i  n  produces tumors. 

D r .  Turnbu l l  moved t h a t  t he  t e c h ~ i c a l  r e p o r t  on t h e  t o x i c o l o g y  and car -  
cinogenesis s tud ies  o f  Telone I 1  be accepted w i t h  the  rev i sed  conclus ion f o r  
male mice and w i t h  o ther  m o d i f i c a t i o n s  discussed. D r .  Kotelchuck 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 was one 
abstent ion  because o f  company a f f  i1ia t i o n  ( D r .  Koci ba) . 



Dimethyl Hydrogen Phosphite. D r .  Kociba, a  p r i n c i p a l  rev iewer f o r  t he  t e c h n i c a l  
r e p o r t  on the  t o x i c o l o g y  and carc inogenesis s tud ies  o f  d imethy l  hydrogen 
phosphite, agreed w i t h  the  conclus ions t h a t :  

Under the  cond i t i ons  o f  these gavage s tud ies ,  t h e r e  was c l e a r  evidence of 
c a r c i n o g e n i c i t y  i n  male F344/N r a t s  r e c e i v i n g  d imethyl  hydrogen phosphite, 
as shown by increased inc idences o f  a l veo la r /b ronch io la r  adenomas, 
a l veo l  a r /b ronch io l  a r  carcinomas, squamous c e l l  carcinomas o f  t he  lung, and 
squamous c e l l  ~ a p i l l o m a s  o r  carcinomas o f  t he  forestomach. There was 
equivocal  evidence o f  c a r c i n o g e n i c i t y  i n  female F344/N r a t s  r e c e i v i n g  
d imethyl  hydroqen phosphite, as shown by m a r g i n a l l y  increased inc idences o f  
a1 veo la r /b ronch io l  a r  carcinomas of t he  1 una and o f -  neool asms of t he  
forestomach. There was no evidence o f  carz inogeni  c i  ty'f o r  male o r  female 
B6C3F1 mice r e c e i v i n g  d imethy l  hydrogen phosphite. 

D r .  Kociba asked f o r  a  more ex tens ive  d iscuss ion  o f  the  poss ib le  pathogenesis o f  
t he  r a t  lung l es ions  ( i n c l u d i n g  a  h i g h  inc idence o f  i n t e r s t i t i a l  pneumonia). He 
sa id  the  experimental  design cou ld  have been improved by i n c l u s i o n  o f  
appropr ia te  parameters o f  t o x i c i t y ,  such as serum enzymes, organ weights, hema-
to logy ,  and u r i na l yses .  

As a  second p r i n c i p a l  reviewer, D r .  Davis agreed w i t h  the  conclusions; however, 
s ince  t h i s  was a  r e p o r t  on the  t o x i c i t y  as w e l l  as the  c a r c i n o g e n i c i t y  of t he  
chemical, she suggested t h a t  t he re  should be a  statement i n  t h e  conclus ions 
about the  compound-related t e s t i c u l a r  at rophy i n  male mice i n  the  13-week study 
and f o c a l  c a l c i f i c a t i o n  o f  t he  t e s t i s  i n  male mice i n  t he  two-year study. She 
agreed w i t h  D r .  Koci ba i n  c a l l i n g  f o r  expanded d iscuss ion  on t h e  l ung  l e s i o n s  i n  
r a t s  as w e l l  as the  dose-re lated lung l e s i o n s  i n  male and female mice i n  t he  
13-week s tud ies .  Several f a c t o r s  were mentioned, e s p e c i a l l y  i n f e c t i o u s  agents, 
t he  gavage rou te ,  and the  p o s s i b i l i t y  o f  corn o i l  a s p i r a t i o n .  

As a  t h i r d  p r i n c i p a l  reviewer, D r .  Tannenbaum agreed w i t h  the  conclus ions and 
concurred w i t h  the  comments o f  t he  o the r  rev iewers.  He wondered i f  the  h igh  
inc idence o f  pneumonia, e s p e c i a l l y  i f  i n f e c t i o u s ,  might  n o t  have compromised the  
conclus ions.  D r .  G .  Boorman, NTP, exp la ined t h a t  t he  pneumonia was chemica l ly -
induced and n o t  i n f e c t i o u s  i n  o r i g i n .  The l es ions  i n  dosed animals were n o t  
inf lammatory b u t  were cha rac te r i zed  as hyperp las ias  o f  the  a l v e o l a r  e p i t h e l i u m  
around the  smal le r  b ronch io les  and the  te rm ina l  b ronch io les .  He s a i d  t h i s  would 
be expanded and c l a r i f i e d  i n  t he  repo r t .  D r .  J. Dunnick, NTP Chemical Manager, 
added t h a t  t he  da ta  from t h i s  and o the r  gavage s tud ies  d i d  n o t  support  any 
d i s c e r n i b l e  r e l a t i o n s h i p  between t h e  corn o i l  gavage and t h e  l ung  l es ions .  

D r .  Van Ryzin quest ioned the  conc lus ion  p e r t a i n i n g  t o  neoplasms o f  t he  f o r e s t o -  
mach i n  support o f  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 .  D r .  
Haseman r e p l i e d  t h a t  even though t h e r e  were o n l y  two neoplasms a t  t he  h igh  dose 
t h i s  inc idence was s i m i l a r  t o  t h a t  seen a t  the  low dose i n  males. The low dose 
i n  males was the same on a  a  mg/kg bas i s  as the  h igh  dose i n  females. 

D r .  Davis moved t h a t  t he  t e c h n i c a l  r e p o r t  on the  t o x i c o l o g y  and carc inogenesis 
s tud ies  of d imethyl  hydrogen phosphi te be accepted w i t h  the  minor changes 
discussed. D r .  Kociba seconded the  mot ion and the  r e p o r t  was approved unani-  
mously by the  Peer Review Panel. 



-- 

HC Blue No. 2. D r .  Tannenbaum, a  p r i n c i p a l  rev iewer f o r  the  techn ica l  r e p o r t  on 
the  t o x i c o l o g y  and carc inogenesis s tud ies  o f  HC Blue No. 2, agreed w i t h  the  
conc lus ion  t h a t :  

Under the  c o n d i t i o n s  o f  these s tud ies ,  t he re  was no evidence of car -
c i n o g e n i c i t y  i n  male o r  female F344lN r a t s  and i n  male and female 86C3F1 
mice r e c e i v i n g  HC Blue No. 2 i n  t he  d i e t  f o r  two years. 

He noted t h a t  two l o t s  o f  t e s t  chemical were used, one having 98 percent  p u r i t y  
and one w i t h  75 percent  p u r i t y ,  and s a i d  more d e t a i  1  was needed about which l o t s  
were used f o r  which s tud ies .  Dr. J. Mennear, NTP Chemical Manager, r e p l i e d  t h a t  
the  98 percent  pure l o t  was used f o r  one 14-day study, t h e  two-year s tud ies  and 
the  mu tagen ic i t y  experiments and t h i s  would be emphasized i n  t he  r e p o r t .  As a 
fo l lowup t o  the  e a r l i e r  rev iew o f  HC Blue No. 1 (NTP TR#271; peer reviewed by 
the  Panel i n  March 1984), D r .  Mennear repo r ted  t h a t  f o l l o w i n g  Dr. Tannenbaumls 
suggest ion n i t rosamine contents had been measured f o r  bo th  dyes; based on 
d i e t a r y  concent ra t ions  of these dyes, animals i n  t he  HC Blue No. 2  s tudy  
rece ived n e a r l y  tw i ce  as much n i  t rosamine i n  t he  feed as those i n  t he  HC 81ue 
No. 1 study, which was p o s i t i v e  f o r  c a r c i n o g e n i c i t y .  De ta i l ed  r e s u l t s  w i  11 be 
i n  the  f i n a l  t e c h n i c a l  r e p o r t s  f o r  bo th  dyes. 

As a  second p r i n c i p a l  reviewer, D r .  Be l i czky  quest ioned severa l  of t he  conclu-  
s ions drawn, e s p e c i a l l y  i n  comparing t h e  t o x i c i t i e s  o f  HC Blue No. 1 and 2, con-
tend ing  they were s u b j e c t i v e  o r  ambivalent and l a c k i n g  s c i e n t i f i c  documentation. 
He a l so  quest ioned statements t o  the  e f f e c t  t h a t  t he  presence of n i t rosamines 
d i d  n o t  in f luence the  f i n d i n g s .  D r .  H u f f  suggested t h a t  because the  d i e t a r y  
concent ra t ions  o f  HC Blue No. 2  were about t h ree  t imes g rea te r  than those f o r  HC 
Blue No. 1 some might  consider  t h a t  the former chemical was a t  l e a s t  t h ree  t imes 
l ess  t o x i c ;  t h i s  e x t r a p o l a t i o n  cou ld  be mis lead ing  and he s a i d  the  sentence 
would be mod i f ied .  . D r .  B e l i c z k y  asked t h a t  an exp lanat ion  be added as t o  why a 
second 14-day study was conducted, and t h a t  an expanded d iscuss ion  be i nc luded  
on the  s i g n i f i c a n c e  o f :  mixed mesenchymal k idney tumors i n  female r a t s ;  C -ce l l  
carcinomas i n  male r a t s ;  and lymphomas i n  mice. D r .  Boorman s a i d  the  k idney  
tumors were uncommon b u t  the  inc idence i n  t he  t r e a t e d  animals was n o t  s i g n i f i -  
cant  so h i g h l i g h t i n g  the  e f f e c t  i n  t h e  abs t rac t  seemed approp r ia te  emphasis. I n  
response t o  a  quest ion  about use o f  the  dye, D r .  Mennear s a i d  i t s  o n l y  use was 
i n  h a i r  dyes. 

As a  t h i r d  p r i n c i p a l  reviewer, Dr. Tu rnbu l l  agreed w i t h  the  conclus ions.  He 
asked f o r  i n c l u s i o n  o f  i n fo rma t ion  as t o  why the  dermal r o u t e  was n o t  chosen f o r  
the  study s ince  t h a t  would be the  l i k e l y  r o u t e  o f  human exposure. 

There was some d iscuss ion  about t he  dose-re lated increases i n  t he  inc idence of 
hyperostos i  s  i n  male and female r a t s ,  and the  Panel agreed t h a t  t h i s  should be 
mentioned i n  the  conclus ion.  Fu r the r  d iscuss ion  centered on whether t h e  var ious  
n i t rosamines present  as i m p u r i t i e s  should be i d e n t i f i e d  and whether s i g n i f i c a n t  
i n  v i v o  n i t r o s a t i o n  was l i k e l y .  

D r .  Tannenbaum moved t h a t  the  t e c h n i c a l  r e p o r t  on the  t o x i c o l o g y  and carc ino-  
genesis s tud ies  o f  HC Blue No. 2  be accepted w i t h  the  m o d i f i c a t i o n s  discussed. 
Dr. Tu rnbu l l  seconded the  motion, and the  techn ica l  r e p o r t  was approved by seven 
a f f i rma t i ve  votes. There were two negat ive  votes (Dr. B e l i c z k y  and D r .  Jones). 



Dr. E. McConnell, NTP, gave t h e  background and reasons f o r  t he  NTP dec i s ion  t o  
rev iew the  pathology f rom two carc inogenesis s tud ies  on mala th ion  and one on i t s  
metabo l i te ,  malaoxon. The f i n d i n g s  were o r i g i n a l l y  pub l ished i n  1978 and 1979 
as techn ica l  r e p o r t s  (TRs) by t h e  N C I  (malathion, TR. #024 and TR #192; ma1 aoxon, 
TR #W).The purpose o f  t h i s  overview was t o  g i v e  the  Board and the  pub1 i c  the  
r e s u l t s  o f  t h i s  re-examinat ion p r i o r  t o  p u b l i c a t i o n .  Dr. McConnell i n d i c a t e d  
t h a t  t h i s  rev iew was done w i t h  t h e  f u l l  agreement of t he  N C I ,  and he kep t  them 
informed about the  s ta tus .  

Renewed p u b l i c  concerns about the  p o t e n t i a l  t o x i c  e f f e c t s  o f  ma la th ion  rece ived 
a t t e n t i o n  over t he  pas t  few years as a  r e s u l t  o f  the  ground and a e r i a l  spray ing  
o f  the  i n s e c t i c i d e  i n  C a l i f o r n i a  d u r i n g  1980 t o  1982, and more recen t l y ,  i n  
Miami, F l o r i d a  i n  response t o  Mediterranean f r u i t  f l y  i n f e s t a t i o n s ,  and i n  Los 
Angeles i n  response t o  Mexican f r u i t  f l y  i n f e s t a t i o n s .  Given the  degree o f  
p u b l i c  exposure and concern, t he  NTP, and the  N C I  be l i eved  i t  prudent t o  re -
eva lua te  the  pathology fr'om those s tud ies  f rom the  perspect ive  o f  c u r r e n t  NTP 
standards f o r  pathology q u a l i t y  assurance and pathology peer review. The issue 
r a i s e d  and reso lved were h i  s topa tho log i c  d i  agnoses; no da ta  a u d i t s  were done. 

D r .  McConnell discussed the  design and the  f i n d i n g s  o f  t he  NCI i n  t h e  two 
mala th ion  and one malaoxon s tud ies  (Attachment). He descr ibed the  s tud ies  
reviewed and the  design o f  the  re-examinat ion o f  the  pathology (Attachment).  
The rev iew was done under one o f  the  NTP pathology support cont rac ts ,  Clement 
Associates, w i t h  D r .  R ichard Bates, a  p a t h o l o g i s t  w i t h  ex tens ive  experience i n  
rodent  pathology, and w i t h  e x p e r t i s e  i n  t he  comparative pathology o f  endocr ine 
les ions ,  doing the  review. He commented on the  composi t ion and spec ia l  exper- 
t i s e  of the  Pathology Working Group (PWG) which reviewed the  s l i d e s ,  and noted 
the  c lose  agreement on the  diagnoses between the  PWG and D r .  Bates. 

D r .  McConnell r epo r ted  the re  were no chemica l l y - re la ted  p r o l i f e r a t i v e  o r  
neop las t i c  l es ions  o f  no te  i n  t he  f i r s t  ma la th ion  study, w h i l e  i n  t he  second 
mala th ion  study the  o n l y  l es ions  t h a t  came up f o r  d iscuss ion  were some adrenal 
medu l la ry  l e s i o n s  (Attachment). The b i o l o g i c a l  importance o f  these l e s i o n s  was 
discounted because the  increases were s i g n i f i c a n t  o n l y  i n  t he  l i f e  t a b l e  analy- 
s i s ,  and these r a r e l y  are l e t h a l  neoplasms. A d d i t i o n a l l y ,  hype rp las ia  u s u a l l y  
i s  a l so  increased when t h e r e  i s  an increase i n  adrenal medu l la ry  neoplasms. I n  
t h i s  case, hyperp las i  as were decreased i n  the  h igh  dose group. 

I n  t he  malaoxon study, t he re  were s t a t i s t i c a l l y  s i g n i f i c a n t  increases i n  C -ce l l  
adenomas o f  t he  t h y r o i d  gland i n  male r a t s  and f o r  adenornas and carcinomas com-
bined i n  males and females (Attachment). He sa id  combining o f  l e s i o n s  was 
appropr ia te  s ince  the  benign and mal ignant  l es ions  form a  continuum, and, i n  
f a c t ,  may be a  continuum beg inn ing  w i t h  the  hyperplas ias.  Dr .  McConnell sum-
marized the  bases f o r  o r  aga ins t  ass ign ing  b i o l o g i c a l  importance t o  these 
l es ions  (Attachment). Weighing these arguments and us ing  the  c u r r e n t  NTP cate-  
go r ies  f o r  s t reng th  of evidence, t h e  conc lus ion  was t h a t  t h e r e  was equivocal  
evidence o f  c a r c i n o g e n i c i t y  f o r  malaoxon i n  male and female r a t s  based on the  
C-ce l l  l es ions  of t he  t h y r o i d .  He noted t h a t  the  N C I  d i d  n o t  use such descr ip -  
t i v e  ca tegor ies .  He s a i d  t h a t  the  NTP f i nd ings  subs tan t i a te  the  r e s u l t s  as 
publ ished by the  N C I ,  and would be submit ted f o r  p u b l i c a t i o n .  



I n  d iscussion,  Dr. Tu rnbu l l  i n q u i r e d  as t o  t h e  reasonableness of p o o l i n g  the  
c o n t r o l  group values f rom the  second mala th ion  s tudy  and the  malaoxon s tudy  
s ince  t h e  s tud ies  e s s e n t i a l l y  were r u n  concur ren t ly .  Dr. Haseman r e p l i e d  t h a t  
t he  s i g n i f i c a n c e  o f  t he  combined t h y r o i d  l e s i o n s  i n  h igh  dose males would remain 
p r e t t y  much t h e  same ifc o n t r o l s  were pooled. However, s i nce  t h e  inc idence of 
combined l e s i o n s  i n  female c o n t r o l s  i n  t h e  second mala th ion  study was about 
double t h a t  of t he  female c o n t r o l s  i n  t he  malaoxon study, t he  e f f e c t  o f  p o o l i n g  
c o n t r o l s  would be t o  weaken cons iderab ly  t h e  e f f e c t s  i n  h i g h  dose females. 



ATTACHMENT 


C A L I F O R N I A  MED-FLY PROBLEM 

P H A S E  I: J U N E  '1980 - DEC 1980 - S T E R I L E  F L Y  RELEASE 

PHASE I I : DEC 1980 - JUNE 1981 - S T E R I  L E  F L Y  RELEASE, 
F R U I T  S T R I P P I N G  AND GROUND SPRAYING 

PHASE I I I : JULY 1981 - SUMMER 1982 - A E R I A L  SPRAYING 



BACKGROUND 

REASON FOR PATHOLOGY RE-EXAM1 N A T I  ON : 

- MED-FLY PROBLEM - CAL IFORNIA  (1981-1982)-
CONTRACTOR - CLEMENT ASSOCIATES (MARCH 1982) 


PATHOLOGIST - DR, RICHARD BATES 


STUD IES REV IEWED : 

-

- MALATHION I - OM RATS 

- MALATHION I 1  - F344 RATS 

- MALAOXON - F344 RATS 

ORGANS EXAMINED - 1 4 / A N I M A L  

METHOD - "BL IND"  REVIEW 

DATA RECORDING - CBDS 

NTP PATHOLOGY WORKING GROUP REV1 EN 



MALATHION I - NCI/TR 24 

SPECIES : OM. RATS AND B6C3F1 MICE-- - .  - - -

DOSED FEED : RATS- - 0, 4,700 AND 8,150 PPM FOR 80 WKS. OBSERVED 
FOR 33 w K s  

MICE - 0, 8,000 AND 16,000 PPM FOR 80 WKS. OBSERVED 
FOR 14-15 WKS 

SACRIFICE DATE: 1975 

CLIN ICAL S IGNS : NONE 

WEIGHT GAIN EFFECTS: MINIMAL 

SURVIVAL EFFECTS: MIKIMAL 

CONCLUSION : NO CLEAR EVIDENCE OF C A R C I  NOGENICITY 

RATS - FEMALE THYROID FOLLICULAR CELL NEOPLASMS 

MICE - MALE, HEPATOCELLULAR NEOPLASMS 



MALATHI O N  II - NC I/TR 192 

SPECIES: F344 RATS 

DOSED FEED: 0, 2;000 AND 4,000 PPM FOR 103 WKS 

SACRIFICE DATE: 1977 

CLINICAL SIGNS:  NONE 

WEIGHT GAIN  EFFECTS: NONE 

SURVIVAL EFFECTS: DECREASED - H I G H  DOSE /ALES AFTER 18 MO. 

CONCLUSION: NOT CARCINOGENIC. 



MALAOXON - N C I / T R  135 

S P E C I E S :  F344 RATS AND B 6 C 3 F 1  M I C E  

DOSED FEED:  RATS AND M I C E  - 0, 500 AND 1,000 PPM FOR 103 WKS 

S A C R I F I C E  D A T E :  1977 

C L I N I C A L  S I G N S :  NONE 

WEIGHT G A I N  EFFECTS:  	 RATS - NONE 

M I C E  - FEMALE, M I N I M A L  

S U R V I V A L  EFFECTS:  	 INCREASED - FEMALE RATS, H I G H  AND LOW DOSE 

DECREASED - MALE MICE, H I G H  DOSE 

CONCLUS ION : 	 NOT CARCI NOGENI C 

RATS - FEMALE, C-CELL NEOPLASMS 



TISSUES EXAM1 NED 

L I V E R  PARATHYROID 

KIDNEY PANCREAS 

URINARY BLADDER LUNG 

B R A I N  SPLEEN 

P I T U I T A R Y  GONADS 

ADRENAL STOMACH 

THYROID MAMMARY GLAMD 



NTP PATHOLOGY WORK1 NG GROUP 

DR, Ro BATES (PATHOLOGIST RESPONSIBLE FOR STUDY 1 

D R I  G1 BOORMAN - NTP 

D R I  C1 CAPON - O H I O  S T A T E  U N I V E R S I T Y  

D R I  S 1  E U S T I S  - NTP (PWG CHAIRMAN) 

DR,  C , HOLLANDER - I N S T I T U T E  FOR EJPERIMENTAL GERONTOLOGY, 
NETHERLANDS 

DR, E l  McCONNELL - NTP 

DRo J QUAST - DOH CHEMICAL 1 

DRs J ,  SWENBERG - C I I T  

DRo K 1  YOSHITOMI  - NTP 



MALATH I O N  II: ADRENAL MEDULLA L E S I O N S  

MALES -
HY PERPLAS I A  

PHEOCHROMOCYTOMA 

MALIGNANT PHEOCHROMOCYTOMA 



MALAOXCN: THYROID C-CELL LES IONS 


ADENOMA MALES FEMALES 
L C L H- H - -

RATES 3/45 8/49 4/48 7/48 8/48 

P-VALUES 

L I F E  TABLE ,469 ,259 

I N C ,  TUMOR ,313 ,195 

C-A/F ISHER ,262 ,178 

CARC I NOMA 

RATES 0/48 4/48 

P-VALUES 
* L I F E  TABLE ,091  
* 

I N C ,  TUMOR ,067 
* 

C-A/F ISHER ,059 

COMBINED 

RATES 7/45 11/48 
P-VALUES 

L I F E  TABLE ,469 ,091 
I N C ,  TUMOR ,313 ,052 
C-A/F  ISHER ,262 ,045 

HYPERPLASIA 24/48 25/48 



C-CELL ARGUMENTS 

PLUS 

1, TREND - DOSE RESPONSE 

2 ,  BOTH SEXES 

HYPERPLASIA - NO 

SMALL NEOPLASMS 

EFFECT 

3 ABOVE H I S T O R I C A L  AVERAGE M I C E  - NO EFFECT 

4 CARC IWOMAS MALATH ION 
F 3 4 4  RAT 

EFFECT 

NO EFFECT 
CONTROLS 

COMPARED MALATHION I I 

MALATH ION I - NEGATIVE TRENDS 



CONCLUSIONS - RAT 

MALATHION I: MALE - NO EVIDENCE OF CARCINOGENICITY -
FEMALE - NO EVIDENCE OF C A R C I N O G E N I C I T Y  

MALATHION II: 	 MALE - NO EVIDENCE OF C A R C I N O G E N I C I T Y  

FEMALE - NO EVIDENCE OF CARCINOGENICITY 

PIALAOXOK : 	 MALE - E Q U I V I C A L  E V I D E N C E  OF CARCINOGENICITY 

FENALE - EQUIVICAL EVIDENCE OF CARCINOGEI~CITY 
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