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C.I. Basic Red 9. Dr .  Harper, a p r inc ipa l  reviewer for the d ra f t  technical 
report  on the toxicology and carcinogenesis studies o f  C.I .  Basic Red 9, agreed 
with the conclusions that: 

Under the conditions o f  these feed studies, there was clear evidence of 
carcino e n i c i t  o f  C.I.  Basic Red 9 monohydrochloride fo r  male and 
female F344 r a t s  and fo r  male and female 86C3F1 mice. I n  male rats,  + 
C.I. Basic Red 9 monohydrochloride caused squamous c e l l  carcinomas, 
trichoepitheliomas and sebaceous adenomas o f  the skin, subcutaneous 
fibromas, thyro id gland f o l l i c u l a r  c e l l  adenomas and f o l l i c u l a r  c e l l  
carcinomas, Zymbal gland carcinomas, and hepatocellular carcinomas. I n  
female rats,  C.I. Basic Red 9 monohydrochloride caused subcutaneous 
fibromas, thyro id gland f o l l i c u l a r  c e l l  adenomas or carcinomas 
(combined), and Zymbal gland carcinomas. I n  male mice, C.I. Basic Red 9 
monohydrochloride caused hepatocellular carcinomas. I n  female mice, 
C.I .  Basic Red 9 monohydrochloride caused hepatocellular carcinomas and 
adrenal gland pheochromocytomas or malignant pheochromocytomas (combined). 
Exposure t o  C.I. Basic Red 9 monohydrochloride also may have been re lated 
t o  increased incidences o f  b i l e  duct tumors i n  male rats,  mammary gland 
tumors i n  female rats ,  and hematopoietic system tumors i n  female mice. 

He commented on the poor survival ,  but based on the 13-week studies the doses 
selected seemed jus t i f i ed .  Dr.  Harper said that  more f l e x i b i l i t y  i n  the design 
o f  the protocol would allow discontinuing or adjusting dosing when there i s  an 
obvious trend o f  t o x i c i t y  or decreased survival. 

As a second pr inc ipa l  reviewer, Dr.  Kociba agreed i n  p r inc ip le  with the conclu- 
sions although he questioned the association o f  increased incidences of b i l e  
duct tumors i n  male r a t s  and o f  mammary gland tumors i n  female ra t s  wi th  
chemical exposure. With regard t o  the b i l e  duct tumors, Dr. W. C. Eastin, NTP 
Chemical Manager, said one les ion was diagnosed as a carcinoma and the other two 
lesions were more d i f f i c u l t  t o  diagnose. He said references t o  b i l e  duct 
tumors would be deleted from the conclusions and the abstract. With regard t o  
mammary gland tumors, Dr.  Kociba noted that  combining fibroadenomas with adeno- 
mas and adenocarcinomas was a departure from NTP guidelines. Dr.  E. E. 
McConnell, NTP, said t h i s  was a departure re f l ec t i ng  more recent NTP experiences 
which indicate occasional occurrence o f  fibroadenomas and malignant tumors 
wi th in  the same neoplasm, and some evidence that  malignant tumors can ar ise from 
fibroadenomas. Dr. Kociba stated that  thyro id function measurements i n  the 
prechronic studies might have helped t o  select dose levels fo r  the two-year 
studies. 

As a t h i r d  p r inc ipa l  reviewer, Dr. Purchase agreed with the conclusions i n  male 
and female ra t s  but thought that  categorization o f  the f indings i n  male and 
female mice should be some evidence o f  carcinogenicity. He said the reduction 
i n  body weight gain, the considerable compound-induced mortal i ty,  and possible 
compromised health o f  surviv ing mice made these conclusions suspect. Dr. 
Swenberg supported these comments fo r  male mice i n  view o f  a high h i s t o r i c a l  
r a t e  and va rab i l i t y  for  l i v e r  tumors but agreed with clear evidence o f  car- 
cinogenicity i n  female mice. Dr .  Harper noted that  the l i v e r  carcinoma rates i n  
males a t  both the low dose (40%) and the high dose (54%) were above the highest 
h i s t o r i c a l  ra te  o f  36%. Dr.  3. Huff, NTP, agreed and added that  the f indings i n  
both male and female mice were supportive. 



Dr. Purchase questioned the pos i t i ve  f indings reported i n  the mutagenicity stud- 
i e s  not ing the marginal ly pos i t i ve  increase fo r  mutations i n  Salmonella and for 
s i s t e r  chromatid exchanges (SCEs) i n  Chinese hamster ovary c e l l s  along wi th  what 
he f e l t  t o  be an inadequate experimental design and/or repor t ing i n  the l a t t e r  
system. He sa id  the guidel ines o f  the United Kingdom Environmental Mutagen 
Society recommended a doubling o f  the s i s t e r  chromatid exchange incidence as 
being necessary f o r  a pos i t i ve  ef fect .  Dr. E. Zeiger, NIEHS, rep l i ed  tha t  
regardless o f  the method o f  s t a t i s t i c a l  analysis used there was a strong posi- 
t i v e  response i n  Salmonella while i n  Chinese hamster ovary ce l l s ,  the chemical 
was studied up t o  a concentration showing t o x i c i t y  and there were dose-related 
increases i n  SCEs tha t  were greater than 30 percent above background fo r  two o f  
the three doses. Dr. Tannenbaum said the dif ferences measured were s t a t i s t i -  
c a l l y  s ign i f icant .  Dr. Hook suggested tha t  the chemical manager expand the 
discussion on the in te rp re ta t ion  o f  the mutagenicity data. 

Dr. Harper moved tha t  the conclusion o f  c lear  evidence o f  carcinogenic i ty fo r  
male and female r a t s  and female mice be acce~ ted  as writ ten. Dr. Perera 
seconded the motion and i t  was approved unanimously. Dr. Harper then moved tha t  
the conclusion of c lear  evidence o f  carcinogenicity f o r  male mice be accepted as 
wr i t ten.  Dr. HooDer seconded the motion and i t  was a ~ ~ r o v e d  with s i x  aff irma- 
t i v e  votes8 there' were four negative votes (Dr. ~ o t e k h u c k ,  Dr. Purchase, Dr. 
Swenberg, and Dr. Tannenbaum). 



C.I .  Disperse Blue 1. The conclusibns for  the d r a f t  technical report  on the toxico- 
logy and carcinogenesis studies o f  C.I. Disperse Blue 1 were that: 

Under the conditions o f  these feed studies o f  C.I. Disperse Blue 1, there 
was clear evidence o f  carcinogenicity fo r  male and female ~ 3 4 4 h  r a t s  as 
shown by the increased occurrence o f  t rans i t iona l  c e l l  papillomas and car- 
cinomas, o f  leiomyomas and leiomyosarcomas,and o f  squamous c e l l  papillomas 
and carcinomas o f  the ur inary bladder. Urinary bladder c a l c u l i  were 
observed i n  the groups o f  ra t s  i n  which ur inary bladder neoplasms were 
increased. Posi t ive associations existed between the presence o f  c a l c u l i  
and t rans i t iona l  c e l l  neoplasms i n  male and female rats ,  leiomyomas or 
leiomyosarcomas (combined) i n  female rats,  and squamous c e l l  neoplasms i n  
male rats.  A marginally increased occurrence o f  pancreatic i s l e t  c e l l  ade- 
nomas or carcinomas (combined) was observed i n  male ra t s  exposed t o  C.I. 
Disperse Blue 1. There was equivocal evidence o f  carcinogenicity of 
C. I. Disperse Blue 1 i n  male and female B6C3F1 mice as shown by a marginally 
increased incidence o f  hepatocellular adenomas or carcinomas (combined) i n  
low dose and high dose male mice, a marginally increased occurrence o f  
alveolar/bronchiolar adenomas or carcinomas (combined) i n  high dose male 
mice, and an increased occurrence o f  hepatocellular adenomas i n  low dose 
female mice. 

Dr .  Kociba, a p r inc ipa l  reviewer, agreed with most o f  the conclusions i n  rats ,  
but thought that  in terpretat ion o f  the data on pancreatic tumors i n  male ra t s  
should be based on use o f  h i s t o r i c a l  contro l  incidence data. Dr. E. Rauckman, 
NTP Chemical Manager, rep l ied  that  the Program gives more weight t o  concurrent 
controls rather than h i s t o r i c a l  contro l  values, and there was a good dose- 
response i f  allowance was made for  reduced surv iva l  a t  the high dose. 
Dr.  Kociba stated that  the conclusions i n  mice should be reevaluated after fac- 
to r ing  i n  h i s t o r i c a l  contro l  incidences o f  lung and l i v e r  tumors and ear ly mor- 
t a l i t y  i n  male concurrent contro l  mice. He said the doses selected fo r  the 
two-year studies i n  both species were higher than warranted based on the type 
and magnitude o f  t o x i c i t y  observed i n  the 13-week studies. 

As a second ~ r i n c i ~ a l  reviewer, Dr. Crowlev aareed with the conclusions on the . - 
r a t  studies but thought the data i n  mice were a t  most equivocal evidence o f  
carcinogenicity, and that  consideration should be given t o  an assessment o f  
no evidence o f  carcinogenicity. As a t h i r d  p r inc ipa l  reviewer, Dr. Kotelchuck 
agreed with the conclusions not ing that  they were a l l  appropriate even i f  the 
high dose animals were excluded. 

Most o f  the discussion dealt  with the levels  o f  evidence from the experiments i n  
mice. Dr.  Rauckman said the l e v e l  o f  evidence chosen i n  male mice was based on 
concurrent controls along with a reasonable dose-response i f  reduced surv iva l  a t  
the high dose i s  considered. I n  females, the low dose incidence was higher than 
ever observed Program -wide i n  controls. Dr. Kociba emphasized that  concurrent 
contro l  values fo r  l i v e r  (both sexes) and lung lesions (males) were low while 
h i s t o r i c a l  contro l  values are var iable thus making i t  d i f f i c u l t  t o  a t t r i bu te  
causal i ty t o  the chemical treatment. Both Dr. Kotelchuck and Dr. Hooper sup- 
ported greater weight being given t o  concurrent contro l  values. Dr. J. Haseman, 
NIEHS, noted that  the increases i n  l i v e r  tumors were seen i n  both sexes a t  the 
low dose. Dr. Huff commented that  the chemical i s  mutagenic, and i n  other long- 
term studies, various anthraquinone derivatives have been shown t o  induce lung 



and l i v e r  tumors. 

Dr. Hooper moved tha t  the conclusion o f  c lear  evidence o f  carcinogenic i ty i n  
male and female r a t s  be acce~ ted  as wr i t ten.  Dr. Swenberg seconded the motion 
and i t  was approved unanimously. Dr. Hooper moved tha t  the conclusion of 
equivocal evidence o f  carcinogenic i ty i n  male mice be accepted as wr i t ten.  
Dr. Kotelchuck seconded tha t  motion and i t  was approved wi th  s i x  a f f i rmat i ve  
votes; there were four negative votes (Dr. Crowley, Dr. Kociba, Dr. Purchase, 
and Dr. Swenberg). Dr. Hooper moved tha t  the conclusion f o r  female mice be no 
evidence o f  carcinogenicity. Dr. Swenberg seconded the motion and i t  was 
approved with seven a f f i rma t i ve  votes ; there were two negative votes (Dr. Harper 
and Dr. Kotelchuck) and one abstention (Dr. Turnbull). 



HC Red No. 3. Dr. Kotelchuck, a p r inc ipa l  reviewer for  the d ra f t  technical 
report  on the toxicology and carcinogenesis studies o f  HC Red No. 3, agreed i n  
p r i nc ip le  with the conclusions that: 

Under the conditions o f  these two-year gavage studies o f  HC Red No. 3, 
there was no evidence o f  carcinogenicity for  male F344h rats;  these 
animals may have been able t o  to lerate a higher dose. There was 
equivocal evidence o f  carcinogenicity fo r  female ~ 3 4 4 h  r a t s  as 
shown bv the increased incidence o f  fibroadenomas o f  the mammarv 
gland i n  the low dose (250 mg/kg) group. There was equivocal &idence 
of carcinogenici ty fo r  male B6C3F1 mice as indicated by an increased 
incidence o f  he~a toce l l u la r  adenomas or carcinomas (combined) i n  the high 
dose group. h he male mice may have been able t o  to lerate higher doses o f  
HC Red No. 3. Poor surv iva l  coupled with negative f indings rendered the 
study i n  female B6C3F1 mice an inadequate study o f  carcinoqenicity. 

He stated that  the prechronic resul ts  indicated that  the top dose used i n  the 
two year studies was wel l  below a dose that  could have been easi ly  tolerated i n  
both sexes o f  both species and not j us t  i n  male animals. Thus, the conclusions 
should r e f l e c t  th is .  

As a second pr inc ipa l  reviewer, Dr. Tannenbaum said he agreed with use o f  the 
gavage route over dermal exposure but asked that  the discussion indicate that  
metabolism by the two routes could be qui te d i f ferent ,  for  example, nitropheny- 
lenediamine dyes are extensively metabolized i n  the gastro intest ina l  t ract .  He 
was pleased t o  note that  nitrosamines were analyzed but said more information 
was needed on methods o f  analysis, levels  found, and possible b io log ica l  e f fects  
of these contaminants. Dr. J. Mennear, NTP Chemical Manager, said the 
discussion would be expanded on route-specif ic metabolism and on the 
nitrosamines. 

As a t h i r d  p r inc ipa l  reviewer, Dr. Hooper disagreed with the evidence categories 
i n  male and female r a t s  and male mice because these animals could have tolerated 
higher doses as shown by no ef fects  on body weight or survival. Further, i n  
recently completed NTP studies o f  the s t ruc tura l l y  re la ted dyes, HC Blue 1 and 
HC Blue 2, much higher doses were wel l  tolerated. Dr. Hooper proposed that  
there be two categories, one re fe r r i ng  t o  the strength o f  evidence, the second 
referr ing t o  the adequacy o f  the study design. For example, the conclusions i n  
male mice could be that  t h i s  was an inadequate study o f  carcinogenicity pro- 
ducing equivocal evidence o f  a carcinogenic ef fect .  A t  the least, the study 
design was inadequate because low doses were used fo r  a l l  four sex/species - 
groups. Dr. McConnell rep l ied  that  an increase i n  the number o f  categories or 
qua l i f i e r s  t o  the ex is t ing ones i s  not appropriate. And Dr. Huff  noted there 
were already qua l i f i e rs  fo r  the stated conclusions on male ra t s  and mice that  
higher doses may have been tolerated. Dr. Hooper moved that  the conclusions as 
wr i t ten be accepted with a condit ional  modifying statement t  h he sens i t i v i t y  o f  
t h i s  study fo r  detecting a carcinogenic e f fec t  may have been l im i ted  by poor 
surv iva l  (female mice), or by administration o f  less than a maximum tolerated 
dose ( ra ts  and male m i c e y  Dr. Turnbull seconded the motion. 

I n  subsequent discussion, Dr. Kociba and Dr. Purchase questioned the interpreta- 
t i o n  o f  equivocal evidence o f  carcinogenicity based on the data fo r  mammary 



tumors i n  female ra ts .  Despite the high incidence i n  the low dose group, t h i s  
was a c m o n  and var iab le  tumor and the incidence i n  the high dose group was 
lower than i n  the concurrent con t ro l  group, and, thus, there was not  a b io log i -  
c a l  basis f o r  even a marginal e f f e c t  o f  treatment. Dr. Haseman noted tha t  the 
low dose rate, however, was we l l  above the h i s t o r i c a l  range fo r  gavage controls. 

Dr. Hook said he would accept a motion fo r  an amendment t o  Dr. ~ooper 's  previous 
motion t o  change the conclusion i n  female ra ts .  Dr. Kociba moved tha t  the or ig-  

88 i n a l  motion be mended t o  propose tha t  the conclusion read: there was no evi- 
dence o f  carcinogenic i ty fo r  male and female rats.* The conclusion would 
include the modifying statement f o r  a l l  four experiments, namely:  h he 
s e n s i t i v i t y  o f  t h i s  study fo r  detecting a carcinogenic e f f ec t  may have been 
l i m i t e d  by poor surv iva l  (female mice), or by administrat ion o f  less than a 
maximum to lerated dose ( ra ts  and male mice). Dr. Purchase seconded the mended 
motion and i t  was approved by s i x  a f f i rmat ive  votes; there were four negative 
votes (Dr. Harper, Dr. Hpoper, Dr. Kotelchuck and Dr. P ~ r e r a ) .  Dr. Hook asked 
fo r  a vote on Dr. Hooper s motion, including Dr. Kociba s amendment. The motion 
was approved unanimously. 



Methylene Chloride (Dichloromethane). The conclusions fo r  the d ra f t  technical 
report  on the toxicology and carcinogenesis studies o f  methylene chloride were 
that: 

Under the conditions o f  these inhalat ion studies, there was some evidence of 
carcinogenicity o f  dichloromethane for  male F344D r a t s  as shown by an 
increased incidence o f  neoplasms o f  the mammary gland. There was clear 
evidence o f  carcinogenicity o f  dichlorome thane for  female F344/hl ra t s  as 
shown by increased incidences o f  neoplasms o f  the mammary gland. There was 
clear evidence o f  carcinogenicity o f  dichloromethane for  male and female 
B6C3Fi mice. as shown by increased incidences o f  alveolar/bronchiolar 
neoplkms and o f  hepatocellular neoplasms. 

Dr .  Swenbera, a ~ r i n c i p a l  reviewer, agreed with the conclusions for  three o f  the 
four studiei :  ~e d id  not agree with the conclusions fo r  female ra t s  because the 
increase i n  neoplasia was fo r  benign mammary gland fibroadenomas. He said the 
s ign i f i can t  and dose-related increases i n  these tumors along with the fact  that  
t h i s  same type o f  tumor has been induced i n  two other studies supported a 
conclusion o f  some evidence o f  carcinogenicity fo r  female rats.  Dr. Swenberg 
said statements on causal relat ionships between leukemia and surv iva l  i n  female 
ra t s  and between l i v e r  and lung tumors and surv iva l  i n  mice should be better 
supported. Dr. Hooper also asked for  c l a r i f i c a t i o n  as t o  whether the high i nc i -  
dence of leukemia i n  r a t s  may have caused increased mortal i ty.  Dr .  J. Mennear, 
NTP Chemical Manager, presented data that  supported causal relationships. 
For example, i n  female r a t s  dying before the termination o f  the study, 
22 o f  35 high dose animals had leukemia versus nine out o f  20 controls. 

As a second pr inc ipa l  reviewer, Dr. Hooper agreed with the conclusions. He 
asked whether the NTP had looked for  a dose-related increase i n  m u l t i p l i c i t y  o f  
mammary fibroadenomas i n  rats .  Such an examination might inf luence the strength 
o f  the evidence for  carcinogenicity, especial ly i n  male rats.  He suggested 
inclusion o f  a table summarizing the experimental conditions and tumor f indings 
fo r  the various reported long term methylene chloride studies. Dr. Hooper asked 
whether the tes t icu la r  atrophy i n  male mice and the ovarian/uterine atrophy i n  
female mice could be a t t r ibu ted  t o  d i rec t  or ind i rec t  e f fects  o f  the chemical. 
Dr .  E. McConnell, NTP, rep l ied  that  these ef fects  were believed t o  be secondary 
t o  neoplasia. 

As a t h i r d  p r inc ipa l  reviewer, Dr. Turnbull agreed with the conclusions as w r i t -  
ten. He asked for  a statement i n  the methods section as t o  whether the 
pathologic s l ides were read i n  a coded or b l i nd  fashion. 

The discussion focused pr imar i ly  on whether the appropriate descriptor for  the 
conclusions i n  female r a t s  was clear evidence o f  carcinogenicity, as written, or 
some evidence o f  carcinogenicity". The key issues centered on: (1) the rela- 
t i v e  weight given t o  concurrent contro l  data versus h i s to r i ca l .  (laboratory and 
Program ) contro l  data! (2) the in terpretat ion o f  a substant ial ly increased 
incidence o f  benian neoolasms": and ( 3 )  the issue o f  whether or not a conclusion 
o f  c lear evidencedof ca'rcinogenicity based on benign neoplasms was appropriate. 
With regard t o  (1) and (2), Dr. Kociba, Dr. Purchase and Dr. Swenberg argued 
that  h i s t o r i c a l  rates should be emphasized since the concurrent ra te  was lower 
(10%) than the mean Program-wide rates (28%). Thus, Dr. Swenberg maintained 

* As defined i n  the Note t o  the Reader on page 2 o f  each NTP Technical Report - 
Attached. 



tha t  the r a t e  i n  the high dose group fo r  fibroadenomas (22/50; 44%) was less 
n than a doubling o f  the h i s t o r i c a l  average, and no t  a substantialn increase. 

Dr. J. Haseman, NIEHS, sa id  the h i s t o r i c a l  data base came pr imar i l y  from feed 
studies and there was not  a good data base o f  chamber controls from inhalat ion 
studies. Dr. J. Huf f  , NIEHS, stated tha t  the concurrent con t ro l  data are given 
more weight by the NTP while h i s t o r i c a l  con t ro l  data are there fo r  balance. He 
noted tha t  the ra tes f o r  fibroadenomas a t  the t e s t  laboratory (Ba t te l le  Northwest 
Laboratories) f o r  two previous inhalat ion studies were 14 and 18% (average of 
16%). With regard t o  (3) ,  Dr. Hook and Dr. Kotelchuck commented tha t  the defi- 
n i t i ons  o f  the categories fo r  strength o f  evidence were what the Panel had used 
since June 1983. Dr. Kociba spoke fo r  being able t o  factor i n  qua l i t a t i ve  con- 
s iderat ions such as tumor types and t h e i r  commonality, and absence o f  
malignancy. Dr. McConnell sa id  the NTP s stance mirrored tha t  o f  the 
In ternat ional  Agency fo r  Research on Cancer that: "1f a substance i s  found t o  
induce only benign tumors i n  experimental animals, i t  should nevertheless be 
suspected o f  being a carcinogen.. ." Dr. Huf f  summarized the NTP reasoning fo r  
the conclusion. Using concurrent controls, there was a s i gn i f i can t  pos i t i ve  
trend, a dose-related e f f e c t  i n  which the incidence i n  the high dose animals was 
s i g n i f i c a n t l y  higher than i n  the controls, the e f fec ts  were observed i n  both 
sexes, and these f indings were supported by studies i n  the l i t e ra tu re .  

Dr. Kotelchuck moved tha t  the conclusion o f  c lear  evidence o f  carcinogenic i ty i n  
female r a t s  be accepted with the addi t ion o f  the word "benign" i n  f r on t  of 
I1 neoplasms". Dr. Perera seconded the motion and i t  was approved wi th  s i x  
a f f i rmat ive  votes; there were two negative votes (Dr. Crowley and Dr. Swenberg) 
and two abstentions by reason o f  company a f f i l i a t i o n  (Dr. Kociba and Dr. 
Purchase). Dr. Hooper then moved tha t  the conclusion o f  some evidence o f  car; 
c ino e n i c i t  i n  male r a t s  be accepted also wi th inc lus ion o f  the word "benign 
-, i n  ron o neoplasms. 18 Dr. Perera seconded the motion and i t  was approved by 
seven a f f i rmat ive  votes. There was one negative vote (Dr. Crowley) and two 
abstentions (Dr. Kociba and Dr. Purchase). Dr. Swenberg moved tha t  the 
conclusions o f  c lear evidence o f  carcinogenic i ty i n  male and female mice be 
accepted as writ ten. Dr. Hooper seconded the motion and i t  was approved by 
e ight  a f f i rmat ive  votes.   here were two abstentions (Dr. Kociba and Dr. 
Purchase). 



NOTETOTHE READER 

Five categories of interpretative conclusions were adopted in June 1983 for use in the Technical Reports 
series to sp+lcall emphasue consistency and the concept of actual eyidence of carcinogenicity. For 
each defnhve s t d  result (male r*b. female rats, mal? rmce female mce), one of the folloying quintet 
will be selected tq &scribe the fmdm . p e w  ategones refk to the strength of the expenmental evi- R dance and nbt to elther potency or mec w s m .  

Cleu  Evidence of Carckro enicity is demons+ated by studies that are h t e  rated as showin a 'R c h e ~ c a l l ~  related iwrased metdepe. of xnallgnant neoplasms, studies t. a t  exhlb!t + s&- 
stantrally mcreased lnc~dence of berugn neoplasms, or studres that exhlblt ~ncreased tncldence 
of a combination of maliqnant and berugn neoplasms where each increases w t h  dose. 

4 Some Evidence of Carcinoqenici j 3 demonstrated by studies that are interoretea as snowir,q ,: 
chemica!ly related increasea incidence of benign naopipms stuaies .mat exnib? margmal in- 
creams m neoplasms of vveral organa/hssues, or studies that exbblt a sllght mcrease m un- 
common malignant or berugn neoplasm. 

Equivocal Evidence of Carcinopnbi ty  is demonstrated by studies that are interpreted as 
showmg a chermcally related marg~nal mcrease of neoplasms. 

No Evidence of Carcinogenicity i s  demonstra@ by studies that are interpreted as showing no 
chemically related increases in rnahgnant or bemgn neoplasms. 

IpMeq- S e d y  of Cudpogenici~demonstrates that because of W o r  ualitative or quan- 

absence of a carcinogenic effect. 
9, btahve hrmtahons, the stuhes cannot mterpreted as valld for showmg el er the presence or 

Additionally the followin concepts (as t ternd from the International A ency for Research on Cancer d t% ~ o n o g r a ~ h s j  have beten a opted by the F!~P to pve  further ~ l ~ c a t ~ o n  of ese Issues: 

The term chemical carcinogenair general1 means the induction by chemicals of E; usual1 observed, the earlier induction by c emlcals of neoplasms that are 

K" 
the iniuction b chemicals of more neoplasms than are generally found. 
may be involvd in these situations. Et ologically, the term mrcimgcnesrr peqns inducrion ~f 
cancer, that is, of mallgnant neoplasms; owever, the co.mmonly accept-ed meanlng 1s the mductlon 
of various types of neo lasms or of a combmatlon of mallgnant and benlgn neoplasms. In the Tech- 
nical Reports, the wort& huMr and neoplasm are used interchangeably. 

This study was initiated by the National Cancer Institute's Carcinogenesis ~ e s t i n  Program, now part of 
the National Institute of Environmental Health Sciences, National Toxicolo brogram. The study 
described in this Technical Report has been conducted under NTP health and s%ty requirements andlor 
guidelines for toxicit studies. Indiyidual tqxicology testin contractors are re uired to dempnstrate cor- 

P F pr 3 porate health and dty m a m  m complumce w t h  NT chermcal health an safety requirements and 
to meet or exceed all app lca la Federal, state, and local health and safety regulations. 

Althou h every effort is made to prepare the Technical Re rts as accurately as possible, mistakes may 
occur. k a d s n  are re uested to ldentlfy any rplstakes rq &t correepve aFtlon. may be $ken. Further, 
anyone who IS aware o ? related ongoin or ublshed stuhes not mentioned m this report s encouraged to 
make this information known to t he%~b .  Comments and uestions about the i-ational Toxicolo 
Program Technical Reports on Toxicolo and Carcino enesis 8tudies should be directed to Dr. J.E. HX 
Xatlonal Toxicology Program, P.O. ~oxy2233, ~esearc% ~ r i a n ~ l e  Park, NC 27709 (919-541-3780). 

These NTP Technical Reports are available for sale from the National Technical Information Service, 
L.S. De artment of Commerce, 5285 Port Royal Road, Springfield, VA 22161 (703-487-4650). Sic le 5. mpie? of this T ~ h n i c a l  Re - r t  are avaijable without char e (and whlle oupphes last] from the h -P 
Publlc Information Otfice, rational Toxicology Program, P%. Box 12233, Research Triangle Park, .\.C 
27709. 
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o-Phenylphenol. Dr. Tannenbaum, a pr inc ipa l  reviewer for  the d ra f t  technical 
report  on the toxicology and carcinogenesis studies o f  o-phenylphenol, agreed 
with the conclusions that: 

- 

Under the conditions o f  these dermal am l i ca t i on  studies. there was no - 
evidence o f  carcinogenicity i n  male or' female Swiss CD-1-mice admin- 
i s te red  o-phenylphenol alone or as a promoter fol lowing i n i t i a t i o n  with 
aull3A. o-~henylphenol, however, caused nonneoplastic lesions a t  the s i t e  o f  
application which included ulceration, inflammation, and hyperkeratosis. 

He wondered i f  the current categories for  strength o f  evidence o f  car- 
cinogenicity encompassed f indings i n  studies o f  chemicals as promoters. 

As a second pr inc ipa l  reviewer, Dr. Crowley agreed with the conclusions. 
However, he questioned the use o f  the recent ly derived s t a t i s t i c a l  t es t  
by Korn and L i u  t o  assess signi f icance of possible synergist ic or antagonistic 
effects of DMBA and o-phenylphenol on tumor induction. Given the negative 
resul ts,  the tes t  could have been deleted. Dr. Haseman agreed that  i n  t h i s  
par t icu lar  study the in teract ion tes t  had l i t t l e  impact on overa l l  interpreta- 
t i o n  o f  the data and could wel l  be deleted. He said the NTP was evaluating the 
r e l a t i v e  merits o f  several s t a t i s t i c a l  procedures proposed for  assessing 
synergist ic e f fects  for  tumor incidence data. 

As a t h i r d  p r inc ipa l  reviewer, Dr. Swenberg also agreed with the conclusions. 
I n  that  the chemical was poorly absorbed from the skin, he questioned the exami- 
nation o f  so many tissues histopathologically. Dr. McConnell rep l ied  that  was 
rout ine for  a l l  studies, including those by the dermal route, a t  the time t h i s  
study was designed. Now, the design for  histopathology would be ta i lo red  t o  
whether or not appreciable absorption was known or expected. Dr. Huff stated 
that  for dermal studies s t a f f  are considering l i m i t i n g  the amount o f  pathology 
t o  the sk in s i t e  of application, t o  known target organs, and t o  observations and 
trends from gross pathology. 

I n  further discussion, Dr.  Purchase said the methodology as wr i t ten d id  not 
allow the reviewer t o  determine whether the d i f f e ren t  types o f  responses t o  sk in 
carcinogens could have been measured, such as shortening o f  time-to-tumor, 
increases i n  number o f  animals with tumors, and increases i n  m u l t i p l i c i t y  o f  
tumors. Dr. W. Kluwe, NIEHS, rep l ied  that  current design incorporates tumor 
mapping, counting numbers, and more rel iance on microscopic evaluation which 
should provide for better in terpretat ion o f  the data than was possible i n  t h i s  
study. Dr. Kociba noted the development o f  ulcerat ion a t  the s i t e  o f  chemical 
appl icat ion i n  many of the animals, and asked whether, from the standpoint o f  
animal health more could be done t o  minimize the development and duration o f  
these lesions. Dr.  Huff indicated t h i s  was cer ta in ly  a primary consideration 
for a l l  current studies. 

Dr. Tannenbaum moved that  the technical report  on the toxicology and car- 
cinogenesis studies of o-phenylphenol be accepted with modifications as 
requested. Dr. Swenberg seconded the motion and the report  was approved by nine 
af f i rmat ive votes. There was one abstention by reason o f  company a f f i l i a t i o n  
(Dr. Kociba). 



4-Vinylcyclohexene. The conclusions for  the d ra f t  technical report  on the tox i -  
cology and carcinogenesis studies o f  4-vinylcyclohexene were that: 

Under the conditions used, the study o f  4-vinylcyclohexene i n  male 
ra t s  was considered an inadequate study o f  carcinogenicity because 
o f  extensive and ear ly mor ta l i t y  a t  both doses tested and the lack 
o f  conclusive evidence o f  a carcinogenic ef fect .  There was equivocal 
evidence o f  carcinogenicity o f  4-vinylcyclohexene i n  female rats,  as 
shown by the marginally increased incidence o f  adenomas or squamous 
c e l l  carcinomas (combined) o f  the c l i t o r a l  gland i n  low dose female 
rats.  The high dose female r a t  group, i n  which no tumors occurred a t  
an increased incidence, experienced severe and ear ly mor ta l i t y  that  
l im i ted  i t s  use i n  t h i s  evaluation. There was equivocal evidence of 
carcinogenicity i n  male mice, as demonstrated by marginally increased 
incidences o f  malignant lymphomas and o f  alveolar/bronchiolar adenomas 
or carcinomas (combined) of '  the lung i n  high dose male mice; the 
s e n s i t i v i t y  o f  t h i s  study for  detecting possible carcinogenic ef fects  
may also have been l im i ted  by the poor surv iva l  o f  the high dose group. 
  here was clear evidence o f  carcinogenicity o f  4-vinylcyclohexene i n  
female mice. as shown bv increased incidences o f  ovarian neoplasms a t  
both doses.' I n  additioh, the increased incidence o f  adrenal' gland ade- 
nomas i n  high dose female mice may have been re lated t o  the adminis- 
t r a t i o n  o f  4-vinylcyclohexene. 

Dr. Purchase, a p r inc ipa l  reviewer, agreed with the conclusion i n  male r a t s  but 
not with those for  female ra t s  or male and female mice. With respect t o  female 
ra t s  and male mice, he said high and ear ly mor ta l i t y  compromised the studies, 
both from the standpoint o f  insu f f i c ien t  numbers o f  animals for  proper s t a t i s t i -  
c a l  analysis and from the compromised health o f  the animals. Thus, Dr.  Purchase 
preferred an in terpretat ion o f  inadequate study o f  carcinogenicity for  female 
r a t s  and male mice. He proposed a conclusion fo r  female mice o f  some evidence 
o f  carcinogenicity based on increased incidences o f  ovarian neoplasms a t  both 
doses; high mor ta l i t y  a t  the high dose may have had some confounding influence. 
Dr.  J. Coll ins, NTP Chemical Manager, rep l ied  that  the studies i n  female r a t s  
and male and female mice were considered appropriate for  in terpretat ion o f  car- 
cinogenicity based on adequate surv iva l  i n  the low dose groups. I n  low dose 
mice, surv iva l  a f te r  two years was equal t o  or greater than i n  the concurrent 
vehicle contro l  group. ~e stated that  the substant ial  increases i n  ovarian 
tumors i n  female mice, a t  the highest incidences ever seen i n  any s ing le NCI 
NTP study, supported a categorization o f  clear evidence o f  carcinogenicity. 

As a second pr inc ipa l  reviewer, Dr. Turnbull said a more detai led rat ionale 
should be given as t o  why the gavage rather than inhalat ion route was used. 
had general comments on cage placement and on whether there are more gavage 
errors i n  hiah dose animals than i n  low dose or contro l  arouDs. Dr. Col l ins 

or 

He 

said - .  
the gavage route was chosen pr imar i ly  because there was a lack o f  good inhalat ion 
f a c i l i t i e s  a t  the time the studies were i n i t i a ted ,  and because gavage studies 
were more common a t  that  time. 

As a t h i r d  p r inc ipa l  reviewer, Dr. Perera said the study i n  female ra t s  should 
be considered an inadequate study o f  carcinogenicity. Her major concern was 



that  some o f  the posi t ive f indings i n  ra t s  would not be considered b io log ica l l y  
s ign i f i can t  or would be minimized because o f  the poor survival. The resu l ts  
should be noted and emphasized. especial ly s t a t i s t i c a l l y  s ign i f i can t  increases 
i n  sk in tumors i n  high dose male rats ,  and increased incidences o f  benign and 
malignant tumors o f  the c l i t o r a l  gland and anter ior p i t u i t a r y  along with 
appearance o f  a ra re  t rans i t iona l  c e l l  carcinoma o f  the ur inary bladder i n  low 
dose female rats.  Dr. Col l ins said that  because t h i s  was considered an inade- 
quate study there was only modest discussion o f  tumors i n  male rats.  However, 
i f  reexamination determined that  the sk in tumors were detected on v isual  exami- 
nation, more discussion could be warranted. Dr. Hooper noted that  the s i g n i f i -  
cant ly increased incidence o f  sk in tumors i n  male r a t s  a t  the high dose should 
support a designation o f  equivocal evidence o f  carcinogenicity. Dr. W. Kluwe, 
NIEHS. r e d i e d  that  when the studv i s  considered inadequate, a l e v e l  o f  evidence 
i s  not gi len. Dr. Perera said thk poss ib i l i t y  o f  fa lse negative resul ts  as a 
r e s u l t  o f  low surv iva l  should be discussed along with the already discussed 
problem o f  possible fa lse posit ives. 

I n  further discussion, Dr. Swenberg stated that  the NTP should have terminated 
the study during the f i r s t  year a f te r  the ear ly mor ta l i t y  i n  high dose animals; 
the causes o f  death should have been more closely monitored and then a new study 
should have been star ted with lower doses. Dr. Kotelchuck also f e l t  that  the 
poor surv iva l  i n  female ra t s  made t h i s  an inadequate study. 

Dr.  Hooper moved that  the studies i n  both male and female r a t s  be considered 
inadequate studies o f  carcinogenicity. Dr. Perera seconded the motion. She asked 
that  increases i n  the various tumor types be mentioned. The Panel agreed t o  men- 
t i o n  the increases i n  tumors i n  the abstract but not i n  the conclusion. The 
amended motion was a ~ ~ r o v e d  unanimouslv. Dr.  Purchase then moved that  the 
conclusion for  male mice be inadequate-study o f  carcinogenicity. Dr. Kociba 
seconded the motion and i t  was approved unanimously by the Panel. Dr. Purchase 
moved that  the conclusion fo r  female mice be some evidence o f  carcinogenicity. 
Dr. Kotelchuck seconded the motion. I n  discussion preceding a vote, Dr. Haseman 
pointed out that  i n  the low dose group there was a sizable increase i n  the 
incidence o f  ovarian tumors with neither mor ta l i t y  nor body weight loss. Dr.  
Swenberg said the study was also acceptable i n  the high dose group since more 
than 50% o f  the animals were a l i ve  a t  78 weeks. I n  addition, these are uncom- 
mon tumors and both malignant and benign tumors were induced. 

Dr.  Kotelchuck suggested that  the lack o f  a dose-response re lat ionship weighed 
against the strongest category o f  evidence. The motion for  some evidence o f  
carcinogenicity i n  female mice was defeated by seven negative votes t o  three 
aff irmative votes (Dr. Kociba, Dr .  Kotelchuck, and Dr. Purchase). Dr. Hooper 
moved that  the conclusions be accepted as wr i t ten (i.e., clear evidence o f  
carcinogenicity i n  female mice). Dr. Swenberg seconded the motion and i t  was 
approved by seven af f i rmat ive votes; there were two negative votes (Dr. Kociba 
and Dr.  Kotelchuck) and one abstention (Dr. Purchase). 


