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Ampic i l l in  t r ihydrate.  Dr. J. Dunnick, NTP Chemical Manager, introduced the 
toxicology and carcinogenesis studies o f  ampic i l l i n  t r ihydrate by reviewing the 
experimental designs, resul ts,  and proposed conclusions: 

Under the conditions o f  these 2-year gavage studies, there was e uivocal  
, - + x sevidence o f  carcinogenicity f o r  ampic i l l i n  t r ihydrate i n  male F344 

as shown by an increased incidence o f  pheochromocytomas o f  the adrenal 
gland medulla and a marginally increased incidence o f  mononuclear c e l l  
leukemia. There was no-evidence o f  carcinogenicity i n  female F344/N ra ts  
receiving 750 or 1,500 mg/kg ampic i l l i n  t r ihydrate or i n  male and female 
B6C3F1 mice receiving 1,500 or 3,000 mg/kg per day. Nonneoplastic 
lesions o f  the forestomach were seen i n  male r a t s  and i n  male and female 
mice. 

Dr .  Kociba, a p r i nc ipa l  reviewer fo r  the d ra f t  technical report, agreed with the 
conclusions as wr i t ten  fo r  female r a t s  and male and female mice. However, he 
said the conclusion fo r  male r a t s  should be equivocal evidence o f  benign tumor 
induction based on the increased incidence o f  adrenal gland pheochromocytomas. 
He thought that, w i th in  the range o f  h i s t o r i c a l  contro l  incidence rates, the 
increased incidence o f  mononuclear c e l l  leukemia was not compound related. Dr. 
Kociba said the design o f  both 13-week and 2-year studies would have been made 
more usefu l  by inc lus ion o f  c l i n i c a l  pathology, more detai led c l i n i c a l  obser- 
vations, and ampic i l l i n  blood levels, possibly being correlated wi th  phar- 
macologic effects. He requested delet ion o f  the l a s t  sentence i n  the 
conclusions, regarding nonneoplastic lesions, as being duplicative. 

As second pr inc ipa l  reviewer, Dr .  Turnbull agreed with the conclusions fo r  
female r a t s  and male and female mice. He said the evidence fo r  any increase i n  
mononuclear c e l l  leukemia was weak and should not be par t  o f  the conclusion fo r  
male rats .  He asked that  the report  indicate whether o r i g ina l  and qua l i t y  
assurance (QA) pathology examinations were performed i n  a "blinda1 fashion with 
respect t o  dose group, and whether or not the QA examination was "blinded" t o  
the o r i g ina l  diagnoses. Dr. Eustis, NIEHS, indicated that  the Program d id  not 
rout ine ly  endorse pathology diagnoses without awareness o f  a l l  relevant i n fo r -  
mation. During the PWG, however, there i s  "blinda1 pathology t o  some extent. 
This would be bet ter  explained i n  a l l  future Technical Reports. 

Most o f  the ensuing discussion dealt  wi th  the l e v e l  o f  evidence o f  car-
cinogenicity i n  male r a t s  and whether the increased incidences o f  adrenal gland 
medullary pheochromocytomas and mononuclear c e l l  leukemia were related t o  admin- 
i s t r a t i o n  o f  ampic i l l i n  t r ihydrate.  Dr.  Swenberg commented that  the incidences 
of mononuclear c e l l  leukemia i n  both low and high dose groups were almost double 
the h i s t o r i c a l  contro l  averaae (28%and 26%- r e s ~ e c t i v e l v .  versus 14%) and were 
a t  the top o f  the historical-range. Thus, i n  h i s  opinion; equivocal evidence o f  
carcinogenicity was appropriate. Dr.  Mirer argued tha t  the posi t ive trend tes t  
and s t a t i s t i c a l l y  s ign i f i can t  increases i n  mononuclear c e l l  leukemia using the 
l i f e  table tes t  supported a designation of some evidence o f  carcinogenicity. 



Dr .  Perera agreed. Dr .  S. Eustis, NIEHS, said the highly variable incidence o f  
mononuclear c e l l  leukemia argued fo r  the l e v e l  chosen. I n  response t o  Dr. 
Perera, Dr. J. Huff, NIEHS, noted the decreased incidence o f  adrenal medullary 
hyperplasia, a precursor lesion t o  pheochromocytoma, i n  both dose groups which 
influenced choosing equivocal evidence o f  carcinogenicity. Dr.  urn bull 
auestioned the amro~r ia teness  o f  the l i f e  table t e s t  f o r  analysis i n  view o f  
the numbers o f  rs'ts k i t h  mononuclear c e l l  leukemia surviv ing t b  the end o f  the 
study. Dr .  J. Haseman, NIEHS, rep l ied  that  mononuclear c e l l  leukemia i s  
generally considered by the NTP t o  be a f a t a l  tumor, although he agreed that  
t h i s  determination i s  not clear-cut i n  t h i s  instance, since the leukemia i n c i -  
dences were s imi lar  i n  male r a t s  dying p r i o r  t o  the end o f  the study and i n  the 
terminal k i l l  animals. 

Dr .  Hooper moved that  the conclusions i n  the Technical Report on ampic i l l i n  tri-
hydrate be accepted as wr i t ten  fo r  female r a t s  and male and female mice, no evi-  
dence o f  carcinogenicity. Dr. Mirer seconded the motion and i t  was approved 
unanimously with eleven af f i rmat ive votes. Dr. Kociba moved that  the phrase 
"and marsinally increased incidence o f  mononuclear c e l l  leukemia" be deleted 
from the f i rs t -sentence o f  the conclusion as supporting equivocal evidence of 
carcinogenicity i n  male rats .  Dr. Swenberg seconded the motion and i t  was 
defeated by s i x  negative votes (Drs. Hooper, Mirer, Perera, Scala, Swenberg, and 
Tannenbaum) t o  f i v e  af f i rmat ive votes (Drs . Crowley , Jones, Kociba, Purchase, 
and Turnbull). Dr. Swenberg then moved that  the conclusions as wr i t ten  fo r  male 
rats ,  equivocal evidence o f  carcinogenicity, be accepted. Dr. Tannenbaum 
seconded the motion, and i t  was approved by s i x  af f i rmat ive votes t o  one nega- 
t i v e  vote (Dr. Kociba) with four abstentions (Drs. Crowley , Jones, Purchase, and 
Turnbull). 



Chlorpheniramine Maleate. Dr. R. Melnick, NTP Chemical Manager, introduced the 
toxicoloav and carcinoaenesis studies of chlorpheniramine maleate by reviewing 
the experimental designs, resul ts,  and proposed conclusions: 

Under the conditions o f  these studies, there was no evidence o f  carcino- 
e n i c i t  f o r  F344/~ r a t s  or f o r  B6CX1 mice o f  e i ther  sex administered 

c orp eniramine maleate i n  d i s t i l l e d  water by gavage, %I-+ 5 days per week 
fo r  2 years. Due t o  high morta l i ty  i n  high dose female r a t s  and high 
dose male mice, the sens i t i v i t y  o f  these groups t o  detect a carcinogenic 
response was reduced. Chlorpheniramine maleate had a p ro l i f e ra t i ve  
e f fec t  on the thyro id gland o f  female mice, as shown by the increased 
incidences o f  f o l l i c u l a r  c e l l  cysts and hyperplasia i n  both low dose and 
high dose groups. 

Dr .  Turnbull, a p r i nc ipa l  reviewer fo r  the d r a f t  Technical Report, i n  general 
agreed wi th  the conclusions as stated, although he expressed concern about 
whether the study had enough power t o  detect an ef fect ,  pr imar i ly  because o f  the 
decreased surv iva l  i n  high dose female r a t s  and male mice. He said the es t i -  
mated maximum tolerated dose (EMTD) was exceeded i n  both groups and possibly a t  
both dose levels  i n  female mice. Dr .  Turnbull noted that  i t  i s  much more d i f -  
f i c u l t  t o  substantiate a negative resu l t  than a pos i t i ve  resu l t  when there i s  
reduced s t a t i s t i c a l  power. Some consideration should be given t o  c lass i fy ing 
the conclusions i n  female r a t s  and male and female mice as inadequate study o f  
carcinogenicity. 

As a second pr inc ipa l  reviewer, Dr. Purchase agreed wi th  the conclusions but 
also agreed wi th  Dr .  Turnbull that  there might be some debate and consideration 
given t o  categorizing the studies i n  mice as inadequate. He said the importance 
o f  high morta l i ty  and reduced body weight i n  some o f  the groups on interpreta- 
t i o n  o f  the study should be given m r e  emphasis i n  the report. Dr. Purchase 
noted that there i s  considerable information on the metabolism and phar- 
macokinetics o f  t h i s  chemical i n  humans and animals which should have been used 
i n  choosing the dose levels  and which could a id  i n  placing the resu l ts  o f  the 
animal studies i n  the context o f  human hazard. Dr. Melnick said there would be 
addi t ional  discussion on the poss ib i l i t y  o f  metabolism being al tered i n  mice as 
a function o f  treatment, as we l l  as comparing what i s  known about chlorphen- 
iramine pharmacokinetics i n  rodents versus humans. 

As a t h i r d  p r i nc ipa l  reviewer, Dr.  Tannanbaum agreed wi th  the conclusions. He 
commented that  there was no attempt t o  analyze fo r  nitrosamine contamination, 
and had t h i s  been a posi t ive study, t h i s  omission could have compromised 
interpretat ion. Further, un l i ke  humans, the r a t  lacks the capacity f o r  endo- 
genous ni t rosat ion. Dr. Melnick said n i t rosa t ion  studies had been considered but 
were not performed. 

Discussion was focused on the issue o f  adequacy of the high dose studies i n  
female r a t s  and male mice. Excessive morta l i ty  i n  the o r i g i n a l  male mouse 
groups had required s ta r t i ng  another study a t  lower dose levels. Dr. Melnick 
stated that surv iva l  i n  low dose groups o f  male mice and female r a t s  was con-
sidered t o  be adequate t o  detect carcinogenic response. Dr.  Perera and Dr .  



Hooper supported a designation o f  inadequate study fo r  both groups. I n  par- 
t i cu la r ,  Dr. Hooper commented on the marginally s ign i f i can t  increases i n  adrenal 
capsular adenomas i n  male mice, lesions he opined might have been more pro- 
nounced had there been a dose group intermediate between the low and high doses. 
Dr .  Swenberg reminded the Panel that  as a guideline i f  there was 50% surv iva l  
a f te r  78 weeks, the study was adequate. Dr. Huff indicated that  most organiza- 
t ions  suggest 50% surv iva l  i n  a l l  groups a t  the end o f  the studies t o  designate 
adequacy. 

Dr .  Turnbull moved that  the f indings i n  male mice be considered an inadequate 
study o f  carcinogenicity based on the conduct o f  the study, e.g., the two 
star ts ,  and, secondarily, the exceeding o f  the estimated maximum tolerated dose 
(EMTD) . Dr. Hooper seconded the motion. I n  discussion a f te r  the motion, Dr.  
Purchase stated that  he now f e l t  the available information supported the study 
being adequate t o  assess a carcinogenic response. The motion was defeated by 
eight negative votes t o  three af f i rmat ive votes (Dr. Crowley, Dr. Perera, and 
Dr. Turnbull). Dr.  HOOD^^ then moved that  the studv i n  male mice be considered 
equivocal evidence o f  &arcinogenicity based on the increases i n  adrenal capsular 
adenomas. Dr. Swenberg seconded the motion, and i t  was defeated by 10 negative 
votes t o  1aff i rmat ive-vote (Dr. Hooper). br. Purchase moved that -  the conclu- 
sions as wr i t ten fo r  male mice, no evidence o f  carcinogenicity, be accepted. 
Dr .  Jones seconded the motion, and i t  was approved by eight a f f i rmat ive votes t o  
three negative votes (Dr. Crowley, Dr .  Perera, and Dr. Turnbull). Dr .  Purchase 
moved that  the conclusions as wr i t ten fo r  male and female r a t s  and female mice, 
no evidence o f  carcinogenicity, be accepted. Dr.  Kociba seconded the motion, 
and i t  was approved unanimously with 11 aff i rmat ive votes. 



Dimethylvinyl Chloride. Dr. 6. Schwetz, NTP Chemical Manager, introduced the 
toxicoloay and carcinoqenesis studies o f  dimethylvinyl chloride (DMVC) by 
reviewing- the experimakal designs, resul ts,  and proposed conclusions : 

Under the conditions o f  these 2-year gavage studies, there was clear evi- 
dence o f  carcinogenicity o f  dimethylvinyl chloride fo r  both sexes o f  
F344/N ra ts  and B6C3Fi mice. This was based on increased incidences o f  
neopiasms o f  the nasal cavity, o r a l  cavity, esophagus, and forestomach o f  
male and female ~344/N rats.  66CX1 mice showed increased incidences of 
squamous c e l l  neoplasms o f  the forestomach i n  males and females and 
squamous c e l l  carcinomas o f  the preput ia l  gland i n  males. 

D r .  Crowley, a p r i nc ipa l  reviewer fo r  the d r a f t  technical  report  agreed wi th  the 
conclusions as written. He asked fo r  c l a r i f i c a t i o n  or more de f i n i t i on  o f  the 
relat ionship between tumors and ear ly morta l i ty  i n  the dose groups vs. a re la -  
t ionship wi th  compound-induced tox i c i t y .  

As a second p r inc ipa l  reviewer, Dr .  Perera agreed with the conclusions. Her 
p r i nc ipa l  c r i t i c isms had t o  do wi th  there being i nsu f f i c i en t  and incomplete pres- 
entation and discussion i n  the t e x t  o f  tumor incidence data displayed i n  the 
tables. She c i t ed  a number o f  examples and noted especial ly i nsu f f i c i en t  com-
ment about increased tumor incidences i n  low dose groups. Dr. Schwetz responded 
tha t  f o r  some tumors, especial ly those wi th  increases i n  the low dose groups, 
there was l i t t l e  or no mention i n  the tex t  because o f  only marginally increased 
incidence, lack o f  a high dose ef fect ,  or pr imar i ly  a benign nature of the 
tumors. Dr .  Perera noted that  although Harderian gland tumors were s i g n i f i -  
cantly increased i n  incidence and wi th  a posi t ive trend i n  female mice, there 
was considered t o  be an "uncertain relationship" t o  chemical administration. 
She questioned t h i s  interpretat ion. 

As a t h i r d  p r inc ipa l  reviewer, Dr .  Purchase also agreed wi th  the conclusions. 
He thought there was very good evidence that  ear ly morta l i ty  was due t o  
malignant neoplasms, not ing that  v i r t u a l l y  a l l  animals dying a f te r  about 60-70 
weeks had malignant neoplasms. Dr. Schwetz rep l ied  that  most o f  the dosed r a t s  
dying without nasal tumors died ea r l i e r  than those wi th  such tumors, c i t i n g  t h i s  
as an example o f  why the causes o f  death were probably a combination o f  cancer 
and DMVC tox i c i t y .  Dr.  Purchase said the argument that  dimethylvinyl chloride 
acts d i r e c t l y  on the nasal mucosa was weaker than one suggesting that  the nasal 
lesions were a resu l t  o f  systemic absorption and gave reasons i n  support o f  an 
i nd i rec t  e f fect .  Dr.  Scala said the lack o f  kidney or bladder tumors i n  mice 
also spoke t o  the tumorigenicity occurring through systemic rather than l oca l  
ef fects.  

I n  other discussion, Dr .  Scala commented on the introduct ion o f  information on 
chemical metabolism and immunotoxicology studies fo r  the f i r s t  time i n  the 
discussion without p r i o r  presentation o f  data i n  the resu l ts  section. 

Dr.  Crowley moved that  the Technical Report on dimethylvinyl chloride be 
accepted wi th  the conclusions as wr i t ten  fo r  r a t s  and mice o f  both sexes, clear 
evidence o f  carcinogenicity. Dr. Hooper seconded the motion and i t  was approved 
unanimously with eleven af f i rmat ive votes. 



Methyl Methacrylate. Dr.  P. Chan, NTP Chemical Manager, introduced the tox ico l -  
ogy and carcinogenesis studies o f  methyl methacrylate by reviewing the experi- 
mental designs, resul ts,  and proposed conclusions: 

Under the conditions o f  these 2-year inhalat ion studies, there was no evi-  
dence o f  carcinogenicity f o r  male ~344/N r a t s  exposed a t  500 or 1,000 ppm, 
fo r  female F344/N r a t s  exposed a t  250 or 500 ppm, or f o r  male and female 
B6CX1 mice exposed a t  500 or 1,000 ppm. Inhalat ion o f  methyl methacry- 
l a t e  was associated wi th  inflammation o f  the nasal cavi ty and degeneration 
o f  the o l factory sensory epithelium i n  male and female r a t s  and mice; 
e p i t h e l i a l  hyperplasia o f  the nasal cavi ty was also observed i n  exposed 
mice. 

Dr.  Scala, a p r i nc ipa l  reviewer fo r  the d ra f t  technical report, agreed wi th  the 
conclusions as written. He said discussion o f  the resu l ts  o f  the mutagenicity 
tests  needed a bet ter  focus. The reader was l e f t  uncertain as t o  what the 
invest igators concluded about the resul ts.  

As a second p r inc ipa l  reviewer, Dr .  Mirer agreed with the conclusions as w r i t -
ten. He asked fo r  comment on the signif icance o f  the dose-related increases i n  
cytoplasmic vacuolization o f  the adrenal cortex and foca l  hyperplasia o f  the 
adrenal gland medulla i n  ra ts ,  wi th  the dose-related trend most apparent i n  
female rats .  Dr .  S. Eustis, NIEHS, stated that  the vacuolization probably 
represented l i p i d  accumulation, and the adrenal gland lesions were not con- 
sidered b io log ica l l y  important. Dr.  Mirer questioned the statement that  methyl 
methacrylate was a weak mutagen. Dr.  Chan agreed t o  delete the adjective. 

As a t h i r d  p r inc ipa l  reviewer, Dr. Swenberg also agreed wi th  the conclusions as 
written. He asked that  the resu l ts  and discussion be expanded i n  the descrip- 
t i o n  o f  the o l factory e p i t h e l i a l  degeneration, pa r t i cu la r l y  wi th  regard t o  the 
13-week studies and any sensory nerve damage. Dr. Chan responded that  the degen- 
erat ion o f  the o l factory epithelium was observed during the 13-week studies, 
but nerve damage was not seen. Dr .  Eustis added that  the ol factory lesions, 
although present a t  high incidence i n  the 2-year studies, were not severe and 
were generally foca l  or mult i focal ,  not diffuse. 

D r .  Scala moved that  the Technical Report on methyl methacrylate be accepted 
wi th  the conclusions as wr i t ten fo r  r a t s  and mice o f  both sexes, no evidence o f  
carcinogenicity. Dr .  Swenberg seconded the motion, and i t  was approved by 10 
aff i rmat ive votes with one abstention (Dr. Purchase). 



Oxytetracyline Hydrochloride. Dr .  K. Abdo, NTP Chemical Manager, introduced 
the toxicology and carcinogenesis studies o f  oxytetracycline hydrochloride by 
reviewing the experimental designs, resul ts,  and proposed conclusions: 

Under the conditions o f  these 2-year feed studies o f  oxytetracycline 
hydrochloride, there was equivocal evidence o f  carcinogenicity i n  
male F344/N r a t s  as indicated bv increased incidences o f  ~heochromo- 
cytomas o? the adrenal gland. ihere was equivocal evidence o f  car-
cinogenicity i n  female F344/~ r a t s  fed d ie ts  containing 
oxvtetracvcline hvdrochloride, as indicated by increased incidences 
of-neoplasms o f  the p i tu i tary .g land.  There was no evidence o f  car-
cino e n i c i t  i n  male or female B6CX1 mice fed d ie ts  containing 6,300 +or 2,500 ppm oxytetracycline hydrochloride fo r  2 years. 

D r .  Jones, a p r i nc ipa l  reviewer fo r  the d r a f t  technical report, agreed wi th  
the conclusions as wri t ten. 

As a second pr inc ipa l  reviewer, Dr .  Perera d id  not agree with the conclusions 
i n  rats.  She stated that  i n  males both a posi t ive trend fo r  pheochromocytomas 
and, using the inc identa l  tumor test,  s ign i f i can t  increases i n  pheochromocyto- 
mas i n  the high dose group compared wi th  controls provided adequate support 
f o r  ra is ing  the conclusion t o  some evidence o f  carcinogenicity. Likewise i n  
females, a posi t ive trend fo r  p i t u i t a r y  neoplasms and a s ign i f i can t l y  
increased incidence o f  neoplasms i n  the high dose group compared wi th  controls 
by the inc identa l  tumor tes t  supported ra is ing  the conclusion t o  some evidence 
o f  carcinogenicity. Dr .  Abdo explained the rat ionale fo r  the levels  of ev i -
dence used. He said both the adrenal and p i t u i t a r y  tumors have high and 
variable spontaneous rates i n  untreated rats,  and, secondly, the increases 
were not considered t o  be overwhelming. Also, no increases were observed i n  
the low dose groups. Dr. Turnbull  questioned ca l l i ng  the increase i n  
pheochromocytomas i n  male r a t s  s t a t i s t i c a l l y  s ign i f i can t  as they are common 
tumors, and the P value was greater than 0.01 (0.026). Dr. Huff, NIEHS, i n d i -
cated t h i s  was a marginal increase and one that  s t a f f  believed d id  not f i t  the 
category o f  no evidence o f  carcinogenicity. 

As a t h i r d  p r i nc ipa l  reviewer, Dr .  Kociba agreed wi th  the conclusions i n  mice 
and with the l e v e l  o f  evidence i n  rats.  However, because the conclusions i n  
r a t s  were based on increases i n  benign tumors, he stated the conclusions fo r  
both sexes should be equivocal evidence o f  benign tumor induction. Dr.  
McConnell mentioned that  pheochromocytomas are benign neoplasms; for the 
p i t u i t a r y  neoplasms there were two adenocarcinomas i n  the contro l  versus 10 i n  
the exposed groups. Dr .  Huff reminded the Panel that  the morphologic type o f  
neoplasms were always given i n  the conclusion. 

I n  re la ted discussion, Dr. Perera questioned the discounting o f  s t a t i s t i c a l l y  
s ign i f i can t  resu l ts  (adrenal pheochromocytomas i n  ra t s )  because nei ther the 
trend nor the high dose incidence was s ign i f i can t  by a newer s t a t i s t i c a l  test ,  
l o g i s t i c  regression analysis. She asked that  t h i s  decision be bet ter  
j u s t i f i e d  here and whenever s t a t i s t i c a l l y  s ign i f i can t  resu l ts  are downgraded 
t o  equivocal evidence o f  carcinogenicity. Dr.  Haseman explained that  l o g i s t i c  



regression was employed because it does not require the utilization of time 
intervals and that there was some indication that ,  for t h i s  particular tumor, 
the survival patterns observed and the specific time intervals used by the 
incidental tumor tes t  may have overstated the s ta t i s t i ca l  significance . He 
opined that the increased tumor incidence may have been related to the greater 
survival i n  the high dose group (38/50) relative to controls (22/5O). 

Dr. Jones moved that the Technical Report on oxytetracycline hydrochloride be 
accepted wi th  the conclusions as written for male and female rats ,  equivocal 
evidence of carcinogenicity, and for male and female mice, no evidence of car-
cino enici t  Dr. Swenberg seconded the motion and it was approved by nine -?--af irmative votes to one negative vote (Dr. Turnbull) w i t h  one abstention (Dr.
Purchase). (Note: Dr. ~ o c i b a  asked that the record show h i s  basis for voting 
affirmative for equivocal evidence of carcinogenicity i n  male ra t s  was based on 
the written comments in  h i s  review.) 



Trichloroethylene. Dr .  J. Mennear, NTP Chemical Manager, introduced the tox i -  
cology and carcinogenesis studies o f  tr ichloroethylene (TCE) by reviewing the 
experimental designs, resul ts,  and proposed conclusions: 

These two-year gavage studies o f  tr ichloroethylene i n  male and female 
A C I ,  August, Marshall, and Osborne-Mendel r a t s  are considered t o  be 
inadequate studies o f  - carcinogenicity because o f  i nsu f f i c i en t  sur-
v i va l  i n  dosed animals and incomplete documentation o f  the conduct o f  
the studies. However, under the conditions o f  these studies tri-
chloroethylene administration was strongly associated wi th  renal 
tubular c e l l  cytomegaly and karyomegaly, and tox ic  nephropathy i n  both 
sexes o f  the four strains. I n  addition, an increased incidence o f  
renal  tubular c e l l  neoplasms i n  male Osborne-Mendel ra ts ,  and 
possibly i n  female A C I  and female August rats,  and an increased i n c i -  
dence o f  tes t i cu la r  i n t e r s t i t i a l  c e l l  tumors i n  male Marshall r a t s  
may have been associated wi th  the administration o f  t r i ch lo ro-  
ethylene. 

D r .  HooDer., reviewer fo r  the d r a f t  technical r e ~ o r t .  aareed wi th  w. a ~ r i n c i ~ a l  . 
the conclusions fo r  the four r a t  s t ra ins that  these were inadequate studies of 
carcinogenicity. He discussed deficiencies i n  study design, conduct, and 
record keepinq. With reqard t o  the larqe numbers of "accidental" or 
"gavage-relat%d" deaths; he argued t h a f  gavage trauma i s  l e t h a l  when accom- 
panied by the t o x i c i t y  o f  TCE. Dr.  Hooper proposed that  inhalat ion studies be 
designed i n  both r a t s  and mice t o  confirm or deny the assertion that  TCE i s  a 
t issue- and species-specific carcinogen (mouse l i v e r ) .  He asked that  
reference be included t o  a 1983 Japanese inhalat ion study i n  which TCE was 
reported t o  produce pulmonary adenocarcinomas i n  female I C R  mice. 

As a second pr inc ipa l  reviewer, Dr. Swenberg agreed wi th  the conclusions but 
stated that  these studies were inadequately designed, f a i l i n g  t o  u t i l i z e  a 
previous study wi th  Osborne-Mendel r a t s  i n  dose selection. Beginning with the 
abstract, i t  should be stated tha t  the doses used exceeded the maximum 
tolerated dose i n  a l l  four s t ra ins o f  ra ts .  He detai led a number o f  suggested 
revisions. However, he said the l a s t  sentence regarding kidney tumors should 
be deleted as the f indings described have not been reproduced i n  several nega- 
t i v e  studies and are d i f f i c u l t  t o  assess due t o  the severe renal  t ox i c i t y .  

As a t h i r d  p r i nc ipa l  reviewer, Dr .  Crowley also suggested that  the l a s t  sen- 
tence should be deleted from the conclusions. He also asked fo r  c l a r i f i c a t i o n  
concerning the relat ionship o f  gavage trauma with chemical t o x i c i t y  i n  causa- 
t i o n  o f  "accidental" deaths. Dr. Mennear responded that  the morta l i ty  o r i g i -  
na l l y  termed "gavage-related deaths" were l i k e l y  t o  be associated wi th  
t o x i c i t y  o f  TCE. 

Dr .  E. McConnell, NIEHS, said that  despite the deficiencies i n  these studies, 
the NTP considered the tox ic  renal  lesions t o  be r e a l  and consistent with 
effects seen with other halogenated solvents. 



I n  other discussion, Dr .  Tannenbaum pointed out that  the major metabolite o f  
TCE i n  humans and r a t s  i s  t r i ch lo roacet ic  acid which could be the cause o f  the 
nephrotoxicity, and, thus, ra i s ing  the question o f  whether there might be a 
threshold ef fect.  Dr.  Mirer cautioned against minimizing the importance o f  
the renal t o x i c i t y  i n  view o f  the fac t  that  doses used were i n  the same range 
as the occupationally permitted exposure levels  i n  a i r .  Dr.  Perera spoke 
against delet ing the l a s t  sentence o f  the conclusions, arguing that  i f  the 
nontumor tox ic  ef fects  should not be dismissed despite the deficiencies o f  the 
study, then neither should the neoplastic ef fects.  Dr.  McConnell said the 
tox ic  renal  lesions were observed a t  very high incidence while the neoplastic 
changes were found a t  very low incidence. Dr. Swenberg stated that  conclu- 
sions about carcinogenicity cannot be drawn from an inadequate study o f  car-
cinogenicity. 

Dr .  Scala said the audit  report  f indings suggest these studies are flawed and 
should not be published as an NTP Technical Report. The data on the kidney 
lesions could be reported out separately. Dr .  Jones said the information 
should be made read i ly  available. Dr. Purchase thought i t  d i f f i c u l t  t o  recom- 
mend publ icat ion or not based on the present report. He suggested that  the 
report  be redrafted and brought back t o  the Panel. 

D r .  Hooper moved that  the report  be referred for extensive rev is ion and then 
brought back t o  the Panel. Dr. Swenberg seconded the motion. Dr. Kociba 
requested that  more information from the Audit Report be included i n  the 
redraft .  Dr.  Swenberg asked that  information also be provided on the f indings 
from an independent audit  by the Halogenated Solvent Industry All iance (HSIA). 
Dr .  J. Huff, NIEHS, said a revised technical  report  could be ready fo r  con-
siderat ion a t  the sumer 1986 meeting, Dr. Hook summarized the motion t o  say 
that  the technical report  would be rewri t ten, adding a more extensive summary 
of the findings from audits conducted by both the NTP and HSIA and returned t o  
the Panel f o r  review. The Panel approved the motion by nine af f i rmat ive votes 
wi th  two abstentions (Dr. Kociba and Dr.  Purchase). 
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