IIl. CHRONIC TESTING RESULTS: RATS

A, Body Weights and.Clinical Observations

There was no appreciable depression in mean body weight when
dosed rats were compared with their respective controls (Figure 2).

Subcutaneous masses were observed in 2 high dose, 3 low dose,
and 1 control males, and in 12 high dose, 3 low dose, and 2 control
females. Crusted cutaneous masses occurred in 4 high dose males, 1
low dose male, 2 low dose females, and 1 control female, while firm
nodular growths were detected in 1 high dose, 2 low dose, and 2
control males, and in 1 low dose female. Swelling of the eyes was
exhibited by 2 high dose males, 2 high dose females, and 2 low dose
females and swelling of the nose by 1 low dose male. Only 1l control
female experienced crusted lesions in the vaginal area while 4 low
doge and 9.high dose females were so effected. Alopecia was recorded
for 1 low dose female, emaciation wés observed in 1 male and 1 female
c;ntrol, and 1 female control exhibited abdominal distention.
B. Survival

The estimated probabilities of survival for male and female rats
in the control and l,5-naphthalenediamine-dosed groups,are'shdwn in
Figure 3. There was no significant positive association between '
dosage and mortality for either male or female rats.

Adequate numbers.of male rats were at risk from late-developing
tumors with 74 percent (37/50) of the high dose, 80 percent (40/50)

of the low dose and 68 percent (17/25) of the control surviving on
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test until the termination of the study, No lesions were reported

for the 4 control rats that died in week 55.

With 76 percent (38/50) of the high dose, 76 percent (38/50) of

the low dose and 64 percent (16/25) of the control rats surviving on

test until the termination of the study, adequate numbers of females

were at risk from late-developing tumors.

C.  Pathology

Histopathologic findings on neoplasms in rats are summarized in

Appendix A (Tables Al and A2); findings on nbnneoplastic lesions are

summarized in Appendix C (Tables €l and C2).

The incidence of liver neoplasms in male and female rats admin-

istered 1,5-naphthalenediamine in the diet appeared to be increased

relative to controls. In female rats, tumors of the clitoral gland,

uterus, and C-cell neoplasms of the thyroid appeared to be related

to compound administration, The incidences of these tumors are as

60

follows:
MALES FEMALES
Con~ Low High Con—- Low  High
trol Dose Dose trol Dose Dose
LIVER
(Number of animals with tissues
examined histopathologically) (25) (49) (49)  (24) (50). (49)
Neoplastic Nodule 1 3 2 0 3 4
Hepatocellular Carcinoma 0 4 2 0 1 0
PREPUTIAL/CLITORAL GLAND
{(Number of animals necropsied) (25) (49) (50) (24) (50) (50)
Carcinoma 0 0 1 1 3 . 8
Adenoma 0 0 1 0 o 5
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MALES FEMALES
Con—- Low High Con—- Low High
trol Dose Dose trol Dose Dose

UTERUS AND ENDOMETRIUM
(Number of animals with tissues

examined histopathologically) - - - (24) (49) (48)
Adenocarcinoma 1 2 4
Endometrial Stromal Polyp 2 14 20
Endometrial Stromal Sarcoma 1 2 2

THYROID

Number of aunimals with tissues ]
examined histopathologically) (21) a7 &7y Q1) (49) (48)
C~Cell Adenoma ' 0 2 5 0 7 3
C-Cell Carcinoma 2 3 3 . | 5 1

Neoplasms of the clitoral (preputial) gland were presented

grossly as round, fluctuant cystic subcutaneous lesions in the geni-
tal area, which on section were filled with pasty green material. On
microscopic examination, the cyst contents consisted of desquamated
epithelial cells, frequently mixed with leukocytes from secondary
inflgmmation. The inner portion of the cyst wall was liped by hyper-
keratinized squamous epithelium often thrown into papillary folds.
Peripheral to.this was a zone of large, round glandular cells at least '
a few of which had coarse, brightly eosinophilic cytoplasmic granules.
1f the peripheral border appeared smooth and intact, the lesion was
classified as an adenoma. If there was disorganization of the glan-

dular structure and invasion into the surrounding stroma, the tumor

was called a carcinoma.
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Thyroid C-cell tumors were observed in dosed female rats at
incidences increased relative to controls (4/48 [8 percent] high
dose, 12/49 [24 percent] low dose, 1/21 [5 percent] controls). C-
cell adenomas were discrete masses of these cells, often containing
small cysts lined by flat epithelium and containing colloid-like
material. In C-cell carcinomas, the tumor cells often assumed a
spindle shape and tended to invade su;rounding tissue,

Uterine horns containing neoplasme were usually grossly enlarged.
The neoplasms.themselves were varicolored, polypoid, frequently
gelatinous masses projecting into the uterine cavity. Endometrial
stromal polyps had a fibrous counective tissue core richly supplied
with large vessels. The surface of the polyps was covered with well-
differentiated endometrium which often formed glands in the superfi~
cial portion of the polyps. These tumors frequently became necrotic
at the tip and exhibited hemorrhage and secohdarj inflemmation. In
a few rats, the conmnective tissue stroma of these lesions underwent
malignant transformation characterized by increased cellularity,
mitoses, and formation of plump, pleomorphic nuclei. Such tumors
were classified as stromal sarcomas, A uterine adenocarcinoma was a
collection of fairly well-differentiated glands arranged back-to-back
with no obvious intervening stroma. Nuclei of the glands were V
markedly pleomorphic with frequent mitoses, There was invasion into

the myometrium and sometimes into extra uterine structures,
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There were instances in this study, as noted in the summary
tables, where neoplastic lesions occurred only in dosed animals,
or with increased frequency when compared to the control group. No
pulmonary neoplasms were found in the controls; alveolar/bronchiolar
tumors were seen in dosed rats of both sexes. There was only one
urinary tract neoplasm in a female control; a few more occurred in
dosed rats, both male and female., No gliomas of the brain were seen
in controls; a few gliomas were found in dosed rats of both sexes.
These neoplasms occurred in such small numbers that a conclusive
interpretation as to their significance is not possible. A

Rats in all groups exhibited a variety of nonneoplastic inflam-
matory and degenerative changes, and none were associated with admin-
istration of the compound.

Based upon the results of this pa&hélogic examination, 1,5-naph-
thalenediamine was carcinogenic to female Fischer 344 rats since
feeding of the compound was associated with adenomas and carcinomas
of the clitoral'gland. In addition, l,5-naphthalenediamine feeding
appeared to be associated with increased incidences of thyroid, liver
and uterine neoplasms in female rats and liver neoplasms in male-
rats. .

D. BStatistical Analyses of Results

The results of the statistical amalyses of tumor incidence in

rats are summarized in Tables 3 and 4. The analysis is included for
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every type of tumor in either sex where a£ least two such tumors were
observed 'in at least ome of the control or 1,5-naphthalenediamine~
dosed groups and where such tumors were observed in at least 5 per-
cent of the group.

For female rats an increased incidence of endometrial stromal
polyps was observed in both the high and low dose groups compared to
the control group. The Cochran—-Armitage test indicated a significant
(P = 0.003) positive association between compound administration and
tumor incidence. The Fisher exact tests supported this result with a
significant (P = 0.003) comparison of the high dose group to the con-
trol; for the low dose cﬁmparison the probability level was P = 0,043,
a marginal result which was not significant under the Bonferroni cri-
terion. Based on these results, the administration of 1,5-naphthal-
"enediamine was associated with an elevated incidence of éndometrial
stromal polyps in female rats.

A number of adenomas NOS and carcinomas NOS of the clitoral gland
were observed in female rats. The Cochran-Armitage test indicated a
significant (P = 0.003) positive association between dose and the
combined incidence of adenomas NOS or carcinomas NOS of the clitoral
gland, The Fisher exact test comparing high dose to control was also
significant (P = 0,021). Im histo#ical data collectéd by this labora-
tory for the NCI Carcinogenesis Testing Program, 4/249 (2 percent) of

the untreated female Fischer 344 rats had one of these tumors, com-

pared to the 13/50 (26 percent) observed in the high dose group im
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this bioassay. Based upon these statisti§31 results, the administra-
tion of 1,5-naphthalenediamine was associaéed with an elevated inci-
dence of clitoral gland neoplasms in female rats,

For females the Fisher exact test comparing control to low dose
for the combined incidence of C-cell adenomas or C-cell carcinomas of
the thyroid had a probability level of P = 0.046, a marginal result
which was not significant under the Bonferroni criterion.

Based on these statistical tests, it is concluded that I,5-naph-
thalenediamine was carcinogenib for female rats, producing tumors of

the clitoral gland and uterus.
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