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The rev iew meeting began a t  9 a.m. i n  the  Conference Center, 
B u i l d i n g  101, South Campus, Nat ional  I n s t i t u t e  o f  Environmental Heal th 
Sciences, Research T r iang le  Park, North Carol ina.  Members o f  the  
Subcommittee are: Drs. Margaret Hi tchcock (Chairperson),  C u r t i s  Harper 
and A l i c e  Whittemore. Members o f  t he  Panel are: Drs. Norman Breslow, 
Robert Elashof f ,  Joseph Highland, Michael Holland, Frank Mi rer ,  
Robert Scala, BernardSchwetz, James Swenberg, Stan Vessel inovi tch,  
and Mary Vore. Drs. Vessel inovi  t c h  and Whittemore were unable t o  
a t tend the  meeting. 

F ina l  NTP Technical Reports f o r  these bioassays w i l l  be a v a i l a b l e  
f o r  sa le  i n  t h ree  t o  f o u r  months from the  Nat ional  Technical Informa-
t i o n  Service, U.S. Department o f  Commerce, 5285 P o r t  Royal Road, 
S p r i n g f i e l d ,  VA 22161 (703)487-4650. 

The nex t  NTP bioassay peer rev iew meeting w i l l  be h e l d  September 22, 
1982 i n  Research T r iang le  Park. For in fo rmat ion ,  contac t  Dr. La r ry  G. Ha r t  
(919) 541-3971 ; FTS 629-3971. 



Diallyl Phthalate. Dr. Breslow was a principal reviewer f o r  the report  
on the  bioassay of d i a l l y l  phthalate. A revised conclusion was pre-
sented t o  the  review panel and read a s  follows: "Under the  conditions 
of t h i s  bioassay, the  development of chronic inflammation, hyperplasia, 
and squamous ce l l  papillomas of the forestomach i n  both male and female 
B6C3F / N  mice was considered t o  be re la ted t o  the  administration of 
dial141 phthalate. An increase ( s i gn i f i c an t  by trend t e s t s ,  b u t  not by 
pairwise comparisons) i n  the  incidence of male mice with lymphomas was 
observed, b u t  t h i s  increase was considered only t o  be equivocally re la ted  
t o  d i a l l y l  phthalate administration. The r e su l t s  of t h i s  bioassay, there- 
f o r e ,  do not indicate  t h a t  d i a l l y l  phthalate i s  carcinogenic in  B6C3F /N
mice a1 though a MTD may not have been achieved. A carcinogenicity study 
by the National Toxicology Program of d i a l l y l  phthalate i n  male and female 
F i  scher 344/N r a t s ,  employing da i ly  gavage doses of 0 (vehicle control ) , 
50, or  100 mg/kg body weight, i s  i n  progress." The major change from t h e  
conclusion printed in  the  d r a f t  report  was removal of a speculative paren- 
the t ica l  statement: (a1 though circumstantial evidence suggests t ha t  
d i a l l y l  phthalate can be metabolized i n  rodents t o  the mutagens acrole in  
and glycidol and t o  the  dermal carcinogen glycidaldehyde) .' Dr. Bresl ow's 
comments on the  conclusions were t h a t  in te rpre ta t ion  of t h i s  assay i s  com- 
plicated because (1) r e su l t s  a r e  current ly  avai lable  on only a s ing le  test 
species,  ( 2 )  the  MTD may not have been achieved, and (3)  benign neoplasms 
were produced a t  an unusual anatomic s i t e  and appear re la ted  t o  compound 
administration. On the basis  of the  benign neoplasms, the conclusions 
should s t a t e  tha t :  'Since benign neoplasms of the  forestomach were produced 
a t  dosages which were apparently well to lera ted otherwise, t h i s  bioassay 
provides ind i rec t  evidence f o r  the  carcinogenicity of d i a l l y l  phthalate 
in B6C3F N mice.' He said the  discussion would be enhanced by including 
information on compounds besides a1 ly l  i sothiocyanate which produce neo-
plasms of the mouse forestomach, and by fu r the r  consideration of the 
extent  t o  which papillomas could o r  should be considered as precursors t o  
frank carcinomas. 

As a second principal reviewer, Dr. Mirer sa id  the  conclusion of absence 
of proof of carcinogenicity depends on the weight given t o  the observation 
of squamous c e l l  papi llomas of the forestomach i n  male and female mice. 
The h i s to r ica l  incidence of inflammation in  control mice not subjected t o  
gavage would a s s i s t  in in te rpre ta t ion  of the  f indings.  However, t o  him, 
s t a t i s t i c a l  c r i t e r i a  f o r  biological s ignif icance had been met and i t  was 
the  responsibi l i ty  of the  report  wr i te r  t o  conclude whether an increase i n  
these papi 11 omas was evidence of carci  nogenici t y  , based on the pathologis t ' s  
evaluation of the  nature of t h i s  tumor. W i t h  regard t o  the equivocal nature  
of hematopoietic tumors (lymphomas) i n  male mice, Dr. Mirer noted t ha t  among
a s e r i e s  of phthalic acid e s t e r s  and re la ted  compounds, there  were s t a t i s -  
t i c a l l y  s i gn i f i c an t  increases i n  hematopoietic tumors only f o r  dimethyltere- 
phthalate. - Finally , he concluded i t  would have been helpful t o  have the 
bioassay r e su l t s  i n  r a t s  t o  help i n  i nterpreting the s ignif icance of the 
border1 ine findings i n mice. 

As t h i r d  principal reviewer, Dr. Ho1 and had several comments regarding 
conjectures about mode of metabolism s i t e  of metabolism and major metabo- 
l i t e s  of d i a l l y l  phthalate. He sa id  t ha t  s ince  there  was no pathological 



evidence given f o r  hepatocellular  necrosis in  prechronic s tudies ,  some of 
the  conjecture re la t ing  t o  cer ta in  metabolites causing t h i s  lesion should 
be deleted. Thus, he agreed with the  conclusions except f o r  the parenthe- 
t i c a l  comment on metabolism, which had already been deleted. He ques- 
tioned the  absence of pathologic f indings i n  mice t h a t  died during the 
13 week prechronic study. His concern was t h a t  too low a dose might have 
been chosen f o r  the  chronic study as  a r e s u l t  of a gavage e r ro r  i n  mice 
ki l led  a t  400/mg/kg. Dr. Swenberg commented t h a t  the dose re la ted increase 
in  forestomach lesions may have been a be t t e r  indicator  than decreased body 
weight gain t ha t  an MTD was achieved in  this study. 

Dr. W. Kluwe, NTP chemical manager, responded t o  the  reviewer's c r i t iques .  
He sa id  there  were s i gn i f i c an t  differences observed f o r  the  forestomach 
les ions  i n  dosed mice only when compared w i t h  h i s to r ica l  controls ,  and, 
then only marginally. Thus, t he  e f f ec t s  were compound re la ted but not 
frank evidence of a carcinogenic response. In response t o  Dr. Holland, he 
sa id  there  was a consensus among the pathologists  t h a t  there  were no s ign i -
cant  lesions in the  prechronic study. Dr. Kluwe conceded t ha t  speculative 
comments about metabolism should be removed from the  abs t rac t  as the only 
information available i s  from r a t  s tud ies .  

In fu r ther  discussion, Dr. Highland argued t ha t  the  evidence presented f o r  
forestomach lesions along w i t h  the l i ke ly  i f  hypothetical metabolism of 
d i a l l y l  phthatate leads t o  a conclusion tha t  suggests a carcinogenic e f fec t .  
Dr. Breslow said he had problems w i t h  saying there  was a dose-related 
increase i n  papillomas while on the  otherhand t h i s  increase had nothing t o  
do w i t h  carcinogenicity. Dr. Kl uwe agreed, and sa id  i t  might be more c l ea r  
t o  say simply t ha t  development of inflammation and hyperplasia of the fore- 
stomach was c lea r ly  compound re la ted ,  while the papillomas may have been 
compound re la ted but l e s s  c l ea r ly  so. He said  t h i s  d i s t inc t ion  would be 
made by revising the  f i r s t  sentence of the  conclusion. Dr. Breslow withdrew 
his  e a r l i e r  statement a t t r i bu t i ng  the  production of papillomas of the  fore- 
stomach as ind i rec t  evidence f o r  carcinogenicity. His f i na l  impression was 
t h a t  the papillomas could well have been produced by a local toxic  reaction 
and, in any event, were only, equivocally re1 ated t o  compound admini s t r a t i on .  

Dr. Breslow then moved t h a t  the  report  on the  bioassay of d i a l l y l  phthalate 
be accepted w i t h  the  revisions indicated. Dr. Holland seconded the  motion 
and the  report  was approved by nine affirmative votes with one abstention 
(Dr. Highland). 



4,4'-Methylenediani 11 ne D i  hydrochloride (MDA) . Dr. Scala,  a s  a principal 
reviewer f o r  the  report  of the  bioassay of 4,4'-methylenedianiline dihydro-
chloride,  sa id  the  conclusions were supported by the data and s t a t i s t i c a l  
analyses a s  presented. The conclusions were: "Under the conditions of 
this bioassay, 4,4 '-methyl enedi ani 1 i ne d i hydrochl or i  de was carcinogenic 
f o r  F344/N r a t s  and B6C3Fl/N mice of each sex,  causing s ign i f ican t ly  
increased incidences of thyroid f o l l  icul ar-cell  carcinomas i n  male r a t s ,  
f o l l i cu l a r - ce l l  adenomas in  female r a t s  and mice of each sex,  neoplast ic 
nodules i n  the  l i v e r  of male r a t s ,  hepatocellular  carcinomas i n  mice of 
each sex, malignant lymphomas in female mice, and adrenal pheochromocytomas 
i n  male mice. In addit ion,  several r a r e  tumors observed i n  t h i s  study ( b i l e  
duct  adenoma i n  male r a t s  and ovarian granulosa-cell tumors and urinary blad- 
der t rans i t iona l -ce l l  papillomas i n  female r a t s )  may a l so  have been re la ted  
t o  administration of 4,4'-methylenediani 1 ine d i  hydrochloride. " Dr. Lamb, 
NTP chemical manager, s t a t ed  t h a t  increased incidences of C-cell adenomas of 
the thyroid i n  female r a t s  were inadvertently l e f t  out  of the  summary para- 
graph of the  abs t rac t  although noted elsewhere i n  the abs t rac t .  Dr. Scala 
sa id  the  doses used (150 and 300 ppm MDA) may have been too high; 100 and 
200 ppm would have been more appropriate. He had several comments re la t ing  
t o  the possible inpact  of water deprivation, room temperature and r e l a t i v e  
humidity excursions on the  r e su l t s  obtained. He spec i f ica l ly  cal led f o r  a 
more balanced discussion of mechanisms t o  include the poss ib i l i ty  of hepato- 
carcinogenic a c t i v i t y  being secondary t o  reported hepatotoxicity and being 
via a non-genetic.mechanism, b u t  noted t ha t  i n  a l l  other areas the repor t  
did present a balanced viewpoint. 

As a second principal reviewer, Dr. Vore agreed w i t h  the conclusions. She 
sa id  t h a t  dose-related increases in a number of non-neoplastic les ions  of 
the l i v e r  and kidneys should be included i n  the discussion section. She 
sa id  kidney, l i k e  the  l i v e r ,  possesses enzymes which could convert MDA t o  
proposed react ive  intermediates which may in  turn be responsible f o r  the  
renal tox ic i ty ;  she f e l t  t h a t  mention of t h i s  would enhance the discussion. 
She thought the statement t h a t  MDA has a special a f f i n i t y  f o r  the thyroid 
''by v i r tue  of i t s  binding t o  the  hormone receptor" was highly speculative 
and should be deleted o r  modified. There was a l so  considerable discussion 
concerning the  inclusion of general s c i e n t i f i c  speculations i n  t h i s  and 
other repor ts ,  and i t  was agreed t h a t  some speculation was appropriate and 
should be encouraged as long as i t  was balanced. 

As a th i rd  principal reviewer, Dr. Mirer agreed with the conclusions. 
He noted t ha t  the decrease in hematopoietic tumors i n  male r a t s  i s  s imi la r  
t o  observations i n  t e s t s  of other amine and dye compounds i n  the bioassay 
program, and sa id  the  associat ion between the  decrease i n  hematopoietic 
tumors and an increase in  tumors a t  other s i t e s  should be explored. 

There was discussion concerning inclusion of information on 'genetic d r i f t '  
of the  animals i n  some reports  b u t  not others. This resul ted because the 
d r i f t '  o r  contamination was not a problem i n  some laborator ies .  For these, 
i t  was agreed t h a t  where there  was a lack of contamination t ha t  f a c t  should 
be s ta ted  i n  the report .  Dr. Holland discussed the  e f f ec t s  of water depri- 
vation and water pH on the  health and survival of animals, especial ly mice, 
and indicated he d i d n ' t  see e i t h e r  a s  a problem w i t h  the MDA study. 

Dr. Lamb responded point by point t o  the  reviewer's c r i t iques .  He said  that 
statements on possible non-genetic mechanisms requested by Dr. Scala would 



be added t o  the  discussion a s  well a s  information about the  non-neoplastic 
lesions in  the  l i v e r  and kidneys as  requested by Dr. Vore. In response t o  
Dr. Mirer's observation, Dr. J .  Haseman, NTP, sa id  t h a t  i n  a review of 25 
t o  30 of the  most recent bioassays, pa r t i cu la r ly  feeding s tud ies ,  there  
does seem t o  be a recurring associat ion of increased 1 iver  tumor incidence 
w i t h  concurrent decreases i n  hematopoietic tumors. Dr. Holland cautioned 
trying t o  draw too general a biological s ignif icance from t h i s  analysis .  

Dr. Scala moved t h a t  the  report  on the  bioassay of 4,4'-methylenedianiline 
di hydrochloride be accepted w i t h  the modifications discussed. Dr. Mirer 
seconded the  motion and the  report  was approved unanimously. 



Tri chloroethylene (Epichlorhydrin-free) . Dr. Swenberg was a principal 
reviewer f o r  the  report  on the  bioassay of tr ichloroethylene (TCE). 
The conclusions s ta ted  t h a t  "under t he  conditions of t h i s  bioassay, 
tr ichloroethylene (epichlorhydrin-free) was carcinogenic f o r  male F344/N 
r a t s ,  inducing an increase i n  renal tubular adenomas and adenocarcinomas. 
These f indings may be confounded because both dose levels  of TCE exceeded 
the  maximum tolera ted dose (MTD) f o r  male r a t s .  Trichloroethylene was not 
carcinogenic f o r  female F344/N r a t s .  Trichloroethylene was carcinogenic 
fo r  male and female B6C3Fl/N mice, causing increased incidences of hepa- 
toce l lu la r  carcinomas and of hepatocellular  adenomas." Dr. Swenberg sa id  
the  conclusion should be r e s t r i c t ed  t o  the  renal adenocarcinomas i n  male 
r a t s  s ince  there  was no evidence f o r  progression of the  renal adenomas. 
The adenomas occurred only i n  low dose animals and were not present a t  
terminal s ac r i f i c e  whereas the  adenocarcinomas occurred only i n  the h i g h  
dose group and were present only a t  terminal s ac r i f i c e .  He noted the  
experimental design was fau l ty ,  pa r t i cu la r ly  i n  t ha t  the  MTD was exceeded 
i n  male and female r a t s  i n  both dose groups and i n  male mice, and f e l t  
the  relevance of the  r e s u l t s  could be ser iously  questioned especial ly s ince  
the  r a t s  did not d i e  from renal tumors. He objected t o  the combining of 
d i f fe ren t  types of tumors o r  benign and malignant tumors in  the t e x t  and 
ce r ta in  tab1 es. Among numerous other  c r i  t i ci sms , Dr. Swenberg commented 
on lack of explanation f o r  t he  large  number of accidental deaths i n  high 
dose male r a t s ,  and very poor t i s sue  accountabil i ty.  He concluded t ha t  
i t  was d i f f i c u l t  t o  discern whether the  study should be labeled inadequate 
o r  whether the report  could be embellished with enough s c i e n t i f i c a l l y  sound 
data t o  make i t  adequate. A t  present, he considered the  repor t  unacceptable. 

As a second principal reviewer, Dr. Harper sa id  i t  was not c lea r  t o  him 
t h a t  the increased incidence of renal tubular adenomas and carcinomas i n  
male r a t s  was confounded because the  MTD f o r  TCE was exceeded. He noted 
t ha t  s ince  only 3/748 (0.4%) of h i s to r ica l  controls have had renal tubular 
adenomas, carcinomas o r  adenocarci nomas, and carcinoma of the  renal pel v i  s 
has never been reported i n  F344/N r a t s ,  the  f indings i n  the bioassay should 
not be minimized by overstat ing the  e f f ec t s  of exceeding the MTD. He 
commented t h a t  caution should be used i n  statements speculating on the non- 
genet ic  mechanism of carcinogenicity ; a misunderstanding of the mechanism 
could lead t o  an underestimation of the r i sk  associated with human exposure. 

As a t h i r d  principal reviewer, Dr. Elashoff sa id  t ha t  based on the 13-week 
study,: the doses chosen f o r  the  chronic study were reasonable b u t  the  r e su l t s  
from the  e a r l i e r  NCI bioassay should have suggested the  high dose was too 
h i g h .  He agreed with the  conclusions f o r  mice except t h a t ,  i n  male mice, 
the time t o  death w i t h  hepatocellular  adenomas was shor te r  i n  the high dose 
than f o r  vehicle controls ;  y e t ,  the incidence r a t e  was not increased. Wi th  
regard t o  male r a t s ,  the  high dose induced le tha l  nontumorigenic t ox i c i t y  
with the  evidence based upon the small P-val ue comparing survi vorship curves 
between each dose group and vehicle controls.  One r e s u l t  of t h i s  l e t h a l i t y  
i n  male r a t s  would be t o  reduce the number of animals a t  r i sk  f o r  developing 
tumors leading t o  unadjusted incidence analysis  of low power. Life  t ab le  o r  
incidental tumor analyses lead t o  the  conclusions t h a t  TCE i s  carcinogenic and 
t h i s  becomes a1 so a biological concl usion i f  the  predominant nontumorigeni c 
tox ic i ty ,  cytomegaly, i s  not associated with the carcinogenic process. On 
the other hand, i f  there  i s  an ambiguous re la t ionship  between t ox i c i t y  and 



with one abstention (Dr. Schwetz) . Dr. Swenberg moved t h a t  the report be 
deferred for rewriting. Dr. Harper seconded and the motion was approved 
by nine affirmative votes with one abstention (Dr. Schwetz). 

Subsequent discussion dealt with what should be covered in a rewrite of 
the report. Dr. Highland said (1) the untreated controls should be 
included and discussed, ( 2 )  there should be a balanced discussion of MTD 
and how i t ' s  being exceeded could have led t o  either over- or underesti- 
mating effects, and ( 3 )  there should be an explanation for the missing 
tissues. Dr. Swenberg said the confounding factors must be clearly stated, 
while Dr. Holland asked t h a t  non-neoplastic chronic effects not be addressed 
as confounding factors, rather l e t  the readers draw their own conclusions. 
Dr. Elashoff said the untreated control d a t a  should be included b u t  no t  a 
statistical analysis of the d a t a  since vehicle controls were the relevant 
controls for comparison. Dr. Moore concluded t h a t  NTP could rewrite the 
report t o  be more balanced and t o  be agreeable t o  the divergent view points 
expressed by the panel members. 



I n  d iscussion by o the r  reviewers, Dr .  Highland st ressed the  p o i n t  t h a t  
t h e  h igh  m o r t a l i t y  from exceeding the  MTD as w e l l  as from gavage e r r o r  
i n  h igh  dose males could have lead t o  an underest imat ion o f  the  carc ino-  
genic e f f e c t .  Dr. Breslow quest ioned whether the  randomizat ion process 
might  have been f a u l t y .  He suggested t h a t  t he  abs t rac t  should c a l l  
a t t e n t i o n  t o  the  f a c t  t h a t  f i v e  o f  t he  hepa toce l l u la r  carcinomas i n  
t r e a t e d  male mice vs. on l y  one i n  c o n t r o l s  were me tas ta t i c  as support 
f o r  the  carc inogenic e f fec t .  Drs. Schwetz and E lasho f f  s a i d  the  r e p o r t  
should i n d i c a t e  whether o r  n o t  the  r e s u l t s  f rom the  e a r l i e r  N C I  study 
were considered i n  dose s e t t i n g .  D r .  M i r e r  s ta ted  t h a t  the  f i n d i n g s  i n  
mice, e.g., a  h igh  percentage o f  males w i t h  hepa toce l l u la r  carcinomas a t  
s a c r i f i c e ,  should be emphasized. He caut ioned aga ins t  drawing a conclu- 
s ion  t h a t  t he  rena l  tumors i n  male r a t s  were secondary t o  the  t o x i c  nephro- 
s i s ,  and, fu r ther ,  these t o x i c  e f f e c t s  should be explored f u r t h e r  f o r  t h e i r  
s i g n i f i c a n c e  t o  human i n d u s t r i a l  exposure. Several panel members c a l l e d  
f o r  more balance and perhaps l ess  specu la t ion  i n  the  d iscuss ion  o f  gene t i c  
vs. ep igenet ic  e f f e c t s  and mechanisms. There was a l so  considerable d i s -  
cussion o f  t h e  MTD, what i t  means and e s p e c i a l l y  when i t  appears t o  have 
been severely  exceeded. Does the  t o x i c i t y  and poor s u r v i v a l  confound t h e  
carc inogenic e f f e c t s  observed? 

D r .  J. Mennear, NTP chemical manager, responded t o  several o f  the comments. 
He s a i d  t h a t  on ly  t he  13-week study was used t o  s e l e c t  t he  doses f o r  t h e  
chron ic  s tudy and the- tendency t o  overest imate the  MTD was a common problem 
w i t h  halogenated hydrocarbons. I n  response t o  a suggest ion from Dr. Highland, 
he s a i d  f u r t h e r  d iscuss ion  would be inc luded on MTD and how i t s  being exceeded 
cou ld  lead t o  e i t h e r  underest imat ing o r  overest imat ing e f f e c t s .  I n  response 
t o  D r .  Swenberg's request  f o r  i n c l u s i o n  o f  Serology data, Dr. Mennear s a i d  
sero log ies  were run  and would be inc luded i n  the  r e p o r t  

I n  d iscuss ion  from the  f l o o r ,  M r .  L. Schlossberg, Detrex Chemical I n d u s t r i e s ,  
read a l e t t e r  and r e p o r t  f rom th ree  s c i e n t i s t s  which contended t h a t  poor  
s u r v i v a l  and rena l  tumors i n  male r a t s ,  where MTD was severely  exceeded, 
may be due t o  a combination o f  ep igenet ic  f a c t o r s  such as kidney damage and 
immune system depression. Other c r i t i c i s m s  a l s o  focused on the  confounding 
e f f e c t s  o f  t o x i c i t y  i n  male r a t s  i n  t h a t  t he  t o x i c i t y ,  rena l  nephrosis, was 
i n  the  same organ as the  tumors. 

Dr. Scala suggested the re  were two issues: a c c e p t a b i l i t y  o f  the assay and 
a c c e p t a b i l i t y  o f  t he  repo r t .  He opined t h a t  t he  assay was marg ina l l y  
acceptable b u t  the r e p o r t  wasn' t  and needed t o  be r e w r i t t e n  t o  r e f l e c t  t h e  
many comments and the  quest ion  o f  balance. Dr. Swenberg proposed the panel! 
de fe r  acceptance u n t i l  having a chance t o  rev iew a rev i sed  repo r t ,  and said 
the  r e s u l t s  have t o  be repor ted  whether o r  n o t  they are  adequate o r  accept- 
able. He was d i s tu rbed  by the  f a c t  t h a t  t he re  were un t rea ted  c o n t r o l s  which 
were n o t  discussed. D r .  J. Huf f ,  NTP, s a i d  ex is tence o f  these c o n t r o l s  had 
been discovered on l y  r e c e n t l y  b u t  should have been brought t o  the  a t t e n t i o n  
o f  t he  panel a t  the outset ,  and would be described i n  the  rev ised repor t .  
Dr. Moore commented t h a t  i f  t h e  r e p o r t  was de fe r red  f o r  a rewr i t e ,  the  HTP 
needed more guidance f rom the  panel, some s o r t  o f  consensus. 



Melamine. D r .  Highland, 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  melamine, agreed w i t h  t h e  conclus ion t h a t :  "Under the  cond i t ions  o f  t h i s  
bioassay, melamine was carc inogenic f o r  male F344 r a t s ,  causing t r a n s i t i o n a l -  
c e l l  carcinomas i n  the  u r i n a r y  bladder. Melamine was n o t  carc inogenic f o r  
female F344 r a t s  o r  f o r  B6C3F1 mice o f  e i t h e r  sex." D r .  R. Melnick, NTP 
chemical manager, repor ted  t h a t  a t  the  request  o f  American Cyanamid Company 
the re  had been a meeting between representa t ives  o f  the  company and NTP t o  
discuss the  d r a f t  repo r t .  The NTP incorpora ted  some o f  the  i n fo rma t ion  
rece ived i n t o  the  i n t r o d u c t i o n  and i n t o  the  d iscussion and these r e v i s e d  
sec t ions  were g iven t o  the  Panel. Fur ther ,  s l i d e s  used t o  make the  diagnoses 
o f  the  t r a n s i t i o n a l  c e l l  carcinomas, as w e l l  as re -cu ts ,  were re-reviewed b y  
13 patho log is ts  from the  Washington, D.C. and Research T r iang le  Park areas. 
The consensus op in ion  o f  these reviews was t o  conf i rm the  o r i g i n a l  d iagnos is  
i n  t he  h igh  dose group. F i n a l l y ,  f u r t h e r  experiments a re  planned, some by 
American Cyanamid and some by NTP, t o  examine the  r e l a t i o n s h i p  between b ladder  
stones and b ladder tumors i n  male r a t s  r e s u l t i n g  from i n g e s t i o n  o f  melamine. 

D r .  Highland expressed concern t h a t  the  d iscuss ion  was f a r  too  h e a v i l y  b iased 
toward the  poss ib le  r o l e  o f  b ladder stones i n  the  e t i o l o g y  o f  the  carcinomas, 
and s ta ted  the  conclus ion should be r e w r i t t e n  t o  r e f l e c t  a more balanced 
presenta t ion  i n c l u d i n g  d iscuss ion  o f  a poss ib le  biochemical mechanism. He 
noted t h a t  stones were found i n  r a t s  w i t h o u t  tumors, and v i c e  versa, and, 
also, mice had stones b u t  no tumors. He a l s o  objected t o  i n c l u s i o n  o f  
reference t o  an American Cyanamid study s ince  the  work i s  s t i l l  i n  progress. 
He asked f o r  an exp lanat ion  as t o  why female r a t s  were dosed a t  tw i ce  t h e  
l e v e l s  o f  ma1 e r a t s .  

As a second p r i n c i p a l  reviewer, D r .  Scala s a i d  t h a t  evidence f o r  assoc ia t i on  
o f  bladder stones w i t h  the  b ladder tumors was s t rong i n  t h i s  study, i n  the 
c i t e d  l i t e r a t u r e ,  and i n  o ther  work, s p e c i f i c a l l y  the  CUT s tud ies  o f  t e re -  
p h t h a l i c  acid. Thus, he suggested i n s e r t i o n  o f  a sentence i n  the conclus ion 
t o  the  e f f e c t  t h a t  the  t r a n s i t i o n a l - c e l l  carcinomas may have been secondary 
t o  the  product ion  o f  b ladder stones. He expressed concern t h a t  a more "int-
gra ted  d iscussion o f  u r i n a r y  t r a c t  pathology was n o t  given. 

As a t h i r d  p r i n c i p a l  reviewer, D r .  Schwetz agreed w i t h  the  s ta ted  conclus ions 
o f  the  bioassay. He agreed w i t h  Dr. Highland t h a t  remarks i n  the d i scuss ion  
on page 104 which c i t e  s i g n i f i c a n t  assoc ia t i on  between b ladder stones and 
tumors, and then concludes t h a t  "These f i n d i n g s  suggest t h a t  b ladder stones 
i n  male r a t s  may c o n t r i b u t e  t o  the  development o f  u r i n a r y  b ladder tumors" 
may be too  strong. A t  most, t h e  r e s u l t s  would suggest a c o r r e l a t i o n  between 
the  two, b u t  say no th ing  about cause and e f f e c t .  He s a i d  the  d i scuss ion  
ignores one important  p o i n t  t h a t  should be mentioned, t h a t  being whether 
t he  sex d i f f e r e n c e  i n  s e n s i t i v i t y  i s  r e l a t e d  t o  a sex d i f f e r e n c e  i n  meta- 
bo l  ism o r  k i n e t i c s .  

I n  f u r t h e r  d iscussion,  D r .  Swenberg suggested t h a t  t h e  f i r s t  sentence of 
t he  conclus ion should read: "Under the  cond i t i ons  o f  t h i s  bioassay, mela-
mine was carc inogenic f o r  ma1 e F344 r a t s  a t  doses resu l  t ing i n  b ladder stones, 
causing t r a n s i t i o n a l - c e l l  carcinomas." There was considerable d i scuss ion  
concerning s t a t i s t i c a l  assoc ia t ions  vs. cause and e f f e c t .  I t  was agreed 
t h a t  t he re  should be a separate statement i n  t he  conclus ion t h a t  b ladder 



In discussion from the f loor ,  Dr. C.  Frith,  pathologist-consultant fo r  
American Cyanamid, made a presentation which contended that  there was a 
strong correlation between melamine stones and urinary bladder tumors i n  
the NTP study, disputed the diagnoses of some of the t ransi t ional-cel l  
carcinomas in the NTP bioassay based on his examination, and stated tha t  
i n  an ongoing melamine study sponsored by American Cyanamid there were 
no compound-related bladder tumors. Dr. L .  Golberg, also a consultant 
fo r  American Cyanamid, talked about the his tor ical  background of the 
relationship between bladder stones and bladder neoplasia. Dr. R. Mast, 
American Cyanamid, commented on specific portions of the NTP melamine 
report, and made suggestions for  changes in the report. 

Dr. Boorman, NTP, responded to Dr. Fr i th ' s  disagreement with the diagnoses 
of some of the bladder tumors. He said the recent review of the bladder 
s l ides ,  including recuts fo r  additional sections in  some cases, confirmed 
the original diagnoses of transit ional-cell  carcinomas. The pathologists 
involved were from industry and private laboratories as well as NTP, and 
the studies were done in a blind fashion. He concluded tha t  the diagnoses 
would be accepted by most rodent tumor pathologists. Dr. Swenberg said 
tha t  he and other pathologists from CUT had examined the s l ides ,  including 
the recuts,  and agreed with Dr. Boorman's assessment. His opinion s t i l l  
remained that  the tumors were related to  bladder stone formation b u t  were 
also related to  melamine since the chemical i s  found in the stones. 

Dr. Highland moved t h a t  the report on the bioassay of melamine be accepted 
with the inclusion of a separate sentence in the conclusion concerning the 
observation of bladder stones in ma1 e r a t s  having t ransi t ional  -cell carci no- 
mas, as well as other modifications requested by the reviewers. These 
should include a revision of the discussion to  provide more balance in con- 
sideration of mechanisms in that  a mechanism i s  not yet  known. Dr. Breslow 
seconded the motion and the report was approved unanimously. 



- - 
Ascorbic Acid. Dr. Vore, a principal reviewer fo r  the report on the 
bioassay of L-ascorbic acid, agreed with the conclusion that :  "Under 
the conditions of this  bioassay, L-ascorbic acid was not carcinogenic 
for  F344/N ra t s  or B6C3Fl/N mice of e i ther  sex." She noted the high 
dose chosen, 50,000 ppm, i s  the highest concentration recommended for  
chronic feeding by the Program. She said no mention was made of the 
s ignif icant  negative trend for  pi tui tary adenomas in female ra t s .  Also, 
the pairwise comparison fo r  h i g h  dose vs. control was s t a t i s t i c a l l y  
s ignif icant .  She opined that  negative trends fo r  both neoplastic and 
non-neoplastic lesions should be highlighted although not necessarily 
be included i n  the abstract.  She raised the question as t o  what the 
implications of highlighting such information would be fo r  a popular 
over-the-counter preparation as ascorbic acid. 

As a second principal reviewer, Dr. Breslow agreed with the conclusion as 
stated. He cr i t ic ized as misleading some of the phrasing used to  describe 
the s t a t i s t i c a l  significance of observed resul ts .  He observed that  rather 
routine and uncritical use was being made of his tor ical  control data in 
order to  interpret  marginally s ignif icant  differences in incidence rates 
between control and treated animals which appear in isolated species/sex/ 
s i t e  combinations. Better understanding of factors responsible for  inter- 
laboratory and within laboratory inter-experiment variation i s  desirable 
before one can confidently exclude a l l  such resul ts  as being s t a t i s t i c a l  
aberrations. He noted the s ignif icant  negative trends for  a variety of 
non-neoplastic degenerative lesions were interesting and merited fur ther  
investigation. 

As a third principal reviewer, Dr. Swenberg agreed that  the bioassay was 
well conducted and the report well written and documented. He noted 
several items that  needed minor revision. He included an abstract for  
referencing of work reported by a Japanese researcher showing tha t  L-
ascorbate can promote bladder cancer i n  r a t s .  

Dr. J .  Douglas, NTP chemical manager, responded to Dr. Vore's comment 
about pi tui tary adenomas in female r a t s .  He said they were not mentioned 
i n  the discussion because the negative trend was marginally s ignif icant ,  
the l i f e  table t e s t  was not s ignif icant ,  and the control incidence was 
higher than historical control incidences. 

Dr. J .  Haseman, NTP, responded to Dr. Breslow's comments. He said there 
were three problems that  have kept NTP from ut i l iz ing  fu l ly  historical 
control data. F i rs t ,  was defining the NTP historical data base; second, 
was identifying and quantifying the factors responsible for  extra binomial 
variation frequently seen in tumor incidence; and third,  was selection of 
appropriate s t a t i s t i c a l  methodology t o  u t i  1 ize the historical control data. 
He said tha t  the f i r s t  of these problems has recently been resolved and 
progress i s  being made i n  resolving the other two issues. He expressed 
the hope tha t  within the near future NTP would be able to  make use of the 
historical data base i n  a formal testing framework. 

D r .  Swenberg moved t h a t  t he  r e p o r t  on the  bioassay o f  L-ascorbic a c i d  be 
accepted w i t h  the rev i s ions  discussed. Dr. Schwetz seconded the motion and 
the report was approved unanimously. 



Benzyl Acetate. Dr. Holland, a principal reviewer f o r  the report  on the 
bioassay of benzyl aceta te ,  agreed with the conclusion tha t :  "Under the 
conditions of t h i s  bioassay, benzyl aceta te  was carcinogenic t o  male 
F344/N r a t s ,  causing an increased incidence of animals with pancreatic 
acinar-cell  adenomas. Benzyl ace ta te  was not carcinogenic i n  female F344lN 
r a t s .  Benzyl aceta te  should be considered carcinogenic in B6C3Fl/N mice, 
s ince  i t  caused increased incidences of l i v e r  tumors (primarily hepatocellu- 
l a r  adenomas) in both males and females. In addit ion,  increased incidences 
of squamous c e l l  papi 1 lomas o r  carcinomas of the stomach in  male mice (an 
uncommon neoplasm) may have been related t o  administration of benzyl aceta te .  " 
Dr. Holland added t ha t  the  evidence indicating the potential  tumorigenicity 
of benzyl aceta te  was strengthened fur ther  by the  increased incidence of pre- 
putial  gland neoplasms (benign and ma1 ignant) in high dose male r a t s ,  a 
finding not mentioned in  the abst ract .  He commented on the diagnostic ambi- 
guity between t e s t i cu l a r  hyperplasia and neoplasia as  being inconsistent  with 
the numerical tabulation and discussion, and recommended t h a t  NTP pathologists 
develop c r i t e r i a  specifying what would be accepted as  leydig ce l l  neoplasia 
re1 a t i  ve t o  hyperpl as ia .  

As a second principal reviewer, Dr. Schwetz agreed with the  overall 
conclusions b u t  sa id  the  comment on papillomas and carcinomas of the  
stomach should be deleted from the  abst ract  s ince  the  marginal incidence 
doesn' t  warrant such a t tent ion.  Further, s ince  benzyl aceta te  was given 
by gavage, there i s  reason t o  expect reaction a t  the  s i t e  of deposition 
and i t  should be mentioned i n  the  discussion. Importantly, very l i t t l e  
change was observed in the  stomach of e i t he r  sex of e i t h e r  species.  W i t h  
regard t o  t e s t i cu l a r  tumors, i f  hyperplasia was included with tumors, he 
questioned whether there  was an e f f ec t  of benzyl ace ta te  i n  the high-dose 
ma1 e r a t s .  

As a t h i rd  principal reviewer, Dr. Elashoff agreed with the conclusions in 
the  report .  He had several other questions o r  comments concerning e r rors  
in  the  report .  Dr. K.  Abdo, the  NTP chemical manager, responding t o  
Dr. Schwetz, said the  stomach tumors were included in  the abs t rac t  because 
the  combined incidence of papillomas and carcinomas i n  high-dose male mice 
was much higher than observed i n  h i s to r ica l  control animals. 

Dr. L. Golberg, as an expert consultant  f o r .  the  Research I n s t i t u t e  fo r  
Fragrance Materials, made a number of comments on the bioassay. He said 
the known metabolites of benzyl aceta te  were non-mutagenic and l i ke ly  not 
carcinogenic se ;  he speculated t ha t  the stomach tumors were due t o  a 
promotional e f f e c t o r  1 ocal formation of benzyl chloride;  and he c r i  t i  -
cized some of the s t a t i s t i c a l  procedures used. Dr. Breslow said  the  
current  s t a t i s t i c a l  procedures resulted from an in tensive  evaluation by a 
group which included members of the Peer Review Panel. 

Dr. Elashoff moved t h a t  the report  on the bioassay of benzyl ace ta te  be 
accepted subject  t o  the  minor modifications discussed. Dr. Highland
seconded the  motion and the  report  was approved unanimously. 



Pro 1 Gallate. The draf t  technical report on the carcinogenesis bioassay 
o propyl ga l a t e  was peer reviewed by the NTP Peer Review Panel -T̂ Ã‘Ã‘Ã in 
December 1981. Final approval of the draf t  bioassay report was deferred. 
Subsequently, the principal reviewers, Drs. M i  r e r  and El ashoff, drafted 
revised conclusions which, along with the i r  original reviews, the summary 
minutes, and a copy of the meeting t ranscr ipts ,  were sent by NTP to  a l l  
of the other members of the review panel present a t  the meeting. All of 
the panel members replied by telephone or l e t t e r  tha t  they agreed w i t h  the 
revised conclusions. Dr. Hitchcock announced the unanimity of agreement and 
read the revised conclusions which are:  "Under the conditions of th i s  bio- 
assay, propyl ga l la te  was not considered t o  be carcinogenic i n  F344 ra t s ,  
although there was evidence of an increased number of male r a t s  with prepu- 
t i a l  gland tumors, i s l e t  ce l l  tumors of the pancreas, and pheochromocytomas 
of the adrenal glands. Propyl gal la te  was not considered carcinogenic fo r  
B6C3F1 mice of e i ther  sex, but an increased number o f  malignant lymphomas 
i n  male mice may have been related to  the administration of the t e s t  compound." 
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