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PREFACE

The tests were contracted and supported by the Ministry of Health, Labour and Welfare of
Japan. The tests were conducted by Japan Bioassay Research Center (JBRC) and the report was
prepared by JBRC and peer reviewed by outside expert pathologist. Complete report was
submitted to Ministry of Health, Labour and Welfare of Japan on July 31, 2012.

This English Summary was translated by JBRC from Japanese complete report.
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Summary of Drinking Water Carcinogenicity Study
of 3-Aminophenol in F344 Rats

Purpose, materials and methods

3-Aminophenol (CAS No. 591-27-5) is a white to pale gray crystals and with a melting point
of 122°C. It is soluble in water, alcohol, and ether.

The carcinogenicity and chronic toxicity of 3-aminophenol were examined in F344/DuCrlCrlj
rats. Groups of test animals were administered 3-aminophenol in their drinking water for 2 years
(104 weeks). Each group consisted of either 50 male or 50 female rats. The drinking water
concentration of 3-aminophenol were 0, 625, 1250 or 2500 ppm (w/w). Both sexes were
administered each concentration of 3-aminophenol. The highest dose level was chosen so as not
to exceed the maximum tolerated dose (MTD), based on both growth rate and toxicity in a
previous 13-week toxicity study. The identity of the 3-aminophenol used in these experiments
was confirmed by both infrared spectrometry and mass spectrometry. The chemical was
analyzed by high performance liquid chromatography before and after use to affirm its stability.
The concentrations of 3-aminophenol in the drinking water were determined by high
performance liquid chromatography at the time of preparation and on the 4th day after
preparation while stored at room temperature. The animals were observed daily for clinical
signs and mortality. Body weight, water consumption and food consumption were measured
once a week for the first 14 weeks and every 4 weeks thereafter. Animals found dead, in a
moribund state, or surviving to the end of the 2-year administration period underwent complete
necropsy. Urinalysis was performed near the end of the administration period. Hematology and
blood biochemistry analysis were performed at the terminal necropsy: surviving animals were
fasted overnight and bled under anesthesia. Organs and tissues were removed, weighed and
examined for macroscopic lesions at necropsy. The organs and tissues were then fixed and
embedded in paraffin. Three pm thick tissue sections were prepared and stained with
hematoxylin and eosin and examined microscopically. Incidences of neoplastic lesions were
statistically analyzed by Fisher’s exact test. Any positive dose-response trends of 3-aminophenol
induction of neoplastic lesions were analyzed by Peto’s test. Incidences of non-neoplastic
lesions and urinalysis were analyzed by the Chi-square test. Changes in body weight, water
consumption, food consumption, hematological and blood biochemical parameters, and organ
weights were analyzed by Dunnett’s test. The present studies were conducted in accordance

with the Organisation for Economic Co-operation and Development (OECD) Good Laboratory
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Practice and with reference to the OECD Guideline for Testing of Chemicals 451

“Carcinogenicity Studies”.

Results

The survival rate of the females administered 2500 ppm 3-aminophenol was decreased,
however, the decreased survival rate was not causally related to specific lesion. Brown urine
was observed in the 2500 ppm-administered males and females. Soiled fur around the genitalia
was observed in the 2500 ppm-administered females. Growth rates of the males and females
administered 2500 ppm were suppressed throughout the 2-year administration period, and
growth rates of the males and females administered 1250 ppm were suppressed in the late
administration period. Food consumption was decreased in the males and females administered
2500 ppm throughout the 2-year administration period. Water consumption of males and
females administered 2500 ppm and females administered 1250 ppm were suppressed
throughout the 2-year administration period. Water consumption was decreased in the males
administered 1250 ppm in many of the 2-year administration period.

The incidences of selected neoplastic lesions in male and female rats are presented in the
tables below. The incidence of follicular adenocarcinoma in thyriod were increased in males
(Peto test and Cochran-Armitage test), but the incidence is within the JBRC histrical control
data. The combined incidence of follicular adenoma and adenocarcinoma in thyroid increased in
males (Peto test and Cochran-Armitage test), but the incidence was not different from the JBRC
histrical control data. No significant increases in the incidence of neoplastic lesions was found
in any of the 3-aminophenol-administered groups of females.

In the kidney, increases of papillary necrosis and deposit of brown pigment in proximal
tubule were observed in males administered 2500 ppm and females administered 1250 ppm and
above. Severities of chronic progresive nephropathy (CPN) were increased in males
administered 2500 ppm. Plasma urea nitrogen was increased in males administered 1250 ppm
and above and females administered 2500 ppm. Occult blood in urine was increased in females
administered 2500 ppm. In the nasal cavity, severity of eosinophilic change in the olfactory
epithelium was increased in females administered 2500 ppm.

Using renal lesion as endpoint markers, the no-observed-adverse-effect-level (NOAEL) of 3-
aminophenol in the drinking water was 625 ppm (33 mg/kg body weight per day for male and
50 mg/kg body weight per day for female).
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Conclusions
The increased incidences of follicular adenocarcinomas and combined incidences of follicular
adenomas and adenocarcinomas in thyroid was insufficient for the evidence of carcinogenicity

in male rats. There was no evidence for carcinogenicity of 3-aminophenol in female rats.
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Incidences of selected neoplastic lesions of male rats in the 2-year drinking water carcinogenicity

study of 3-aminophenol

Peto | Cochran-
Dose (ppm) 0 625 | 1250 | 2500 | test | Armitage
test
Number of examined animals | 50 | 50 50 50

benign tumor
skin/appendage | keratoacanthoma 3 2 4 0
subcutis fibroma 5 111 4 4
lung bronchiolar-alveolar adenoma 1 3 1 1
pancreas islet cell adenoma 2 6 0 5
pituitary adenoma 18 | 21 19 10 !
thyroid C-cell adenoma 10 7 7 8

follicular adenoma 1 1 2 1
adrenal pheochromocytoma 8 4 2% | 1% H
testis interstitial cell tumor 34 | 32 35 35
preputial gland | adenoma 4 2 1 0 l
Zymbal gland Zmbal gland tumor: benign 1 0 0 2
malignant tumor
spleen mononuclear cell leukemia 4 4 3 1
pituitary adenocarcinoma 1 0 0 0
thyroid C-cell carcinoma 3 1 3 2

follicular adenocarcinoma 0 0 1 4 " I
adrenal pheochromocytoma:malignant 1 2 2 0
Zymbal gland Zymbal gland tumor: malignant 0 0 0 1
peritoneum mesothelioma 1 2 1 4
pituitary adenoma -+ adenocarcinoma 19 | 21 19 10 * !
thyroid follicular adenoma +

follicular adenocarcinoma ! ! 3 > f f
adrenal pheochromocytoma+ s

pheochromocytoma:malignant 9 6 4 1 W
Zymbal gland Zymbal gland tumor: benign—+

Zymbal gland tumor: malignant 1 0 0 3 !
Significant difference
* p=0.05 **:. p=0.01 (Fisher test)
1:p=0.05 increase T1:p=0.01 increase (Peto, Cochran-Armitage test)
1'p=0.05 decrease 1l'p=0.01 decrease (Cochran-Armitage test)
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Incidences of selected neoplastic lesions of female rats in the 2-year drinking water carcinogenicity

study of 3-aminophenol

Peto | Cochran-
Dose (ppm) 0 625 1250 2500 test | Armitage
test
Number of examined animals 50 50 50 50 V
benign tumor
subcutis | fibroma 1 3 1 1
lung bronchiolar-alveolar adenoma 3 0 1 0
pancreas | islet cell adenoma 1 3 1 0
pituitary | adenoma 13 11 14 9
thyroid C-cell adenoma 2 2 5 4
uterus endometrial stromal polyp 13 4 * 8 9
mammary | fibroadenoma 5 8 7 6
gland
clitoral adenoma 2 3 2 2
gland
malignant tumor
spleen mononuclear cell leukemia 4 2 4 0
uterus histiocytic sarcoma 1 3 1 0

1) : Number of animals examined in pituitary is 49.
Significant difference

*: p=0.05 **: p=0.01 (Fisher test)
1:p=0.05 increase 11:p=0.01 increase (Peto, Cochran-Armitage test)
1:p=0.05 decrease 1l:p=0.01 decrease (Cochran-Armitage test)
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(Study No. 0711)

TABLE R HISTORICAL CONTROL DATA OF SELECTED NEOPLASTIC LESIONS
IN JAPAN BIOASSAY RESEARCH CENTER : F344/DuCrlCrlj MALE RATS

Organs No. of animals No. of animals Incidence Min. - Max.
Tumors examined bearing tumor (%) (%)
Thyroid 2841
follicular adenoma® 27 1.0 0- 4
follicular adenocarcinoma® 38 1.3 0- 8
1)+ 2) 65 2.3 0- 8
Zymbal gland 2848
Zymbal gland tumor: benign” 10 0.4 0- 4
Zymbal gland tumor: malignant” 16 0.6 0- 4
1)+ 2) 26 0.9 0- 4

57 carcinogenicity studies examined in Japan Bicassay Research Center were used.

Study No. : 0043, 0059, 0061, 0063, 0065, 0067, 0095, 0104, 0115, 0130, 0141, 0158, 0162,
0189, 0205, 0210, 0224, 0242, 0246, 0267, 0269, 0278, 0284, 0288, 0294, 0296,
0318, 0328, 0342, 0347, 0365, 0371, 0396, 0399, 0401, 0407, 0417, 0421, 0437,
0448, 0457, 0461, 0497, 0535, 0560, 0579, 0581, 0610, 0612, 0641, 0667, 0675,
0684, 0686, 0691, 0704, 0731
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(Study No. 0711)

FIGURES

FIGURE1 SURVIVALANIMAL RATE OF MALE RATS IN THE 2-YEAR
DRINKING WATER STUDY OF 3-AMINOPHENOL

FIGURE 2 SURVIVAL ANIMAL RATE OF FEMALE RATS IN THE 2-YEAR
DRINKING WATER STUDY OF 3-AMINOPHENOL

FIGURE 3 BODY WEIGHT CHANGES OF MALE RATS IN THE 2-YEAR
DRINKING WATER STUDY OF 3-AMINOPHENOL

FIGURE 4 BODY WEIGHT CHANGES OF FEMALE RATS IN THE 2-YEAR
DRINKING WATER STUDY OF 3-AMINOPHENOL

FIGURE 5 FOOD CONSUMPTION CHANGES OF MALE RATS IN THE
2-YEAR DRINKING WATER STUDY OF 3-AMINOPHENOL

FIGURE 6 FOOD CONSUMPTION CHANGES OF FEMALE RATS IN THE
2-YEAR DRINKING WATER STUDY OF 3-AMINOPHENOL

FIGURE7 WATER CONSUMPTION CHANGES OF MALE RATS IN THE
2-YEAR DRINKING WATER STUDY OF 3-AMINOPHENOL

FIGURE 8 WATER CONSUMPTION CHANGES OF FEMALE RATS IN THE
2-YEAR DRINKING WATER STUDY OF 3-AMINOPHENOL
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(Study No. 0711)
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FIGURE 1 SURVIVALANIMAL RATE OF MALE RATS IN THE 2-YEAR
DRINKING WATER STUDY OF 3-AMINOPHENOL
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FIGURE 2 SURVIVAL ANIMAL RATE OF FEMALE RATS IN THE 2-YEAR
DRINKING WATER STUDY OF 3-AMINOPHENOL
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(Study No. 0711)
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FIGURE 3 BODY WEIGHT CHANGES OF MALE RATS IN THE 2-YEAR
DRINKING WATER STUDY OF 3-AMINOPHENOL
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FIGURE 4 BODY WEIGHT CHANGES OF FEMALE RATS IN THE 2-YEAR
DRINKING WATER STUDY OF 3-AMINOPHENOL
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(Study No. 0711)
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FIGURE 5 FOOD CONSUMPTION CHANGES OF MALE RATS IN THE 2-YEAR
DRINKING WATER STUDY 3-AMINOPHENOL
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FIGURE 6 FOOD CONSUMPTION CHANGES OF FEMALE RATS IN THE 2-YEAR
DRINKING WATER STUDY OF 3-AMINOPHENOL
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(Study No. 0711)
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FIGURE 7 WATER CONSUMPTION CHANGES OF MALE RATS IN THE 2-YEAR
DRINKING WATER STUDY OF 3-AMINOPHENOL
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FIGURE 8 WATER CONSUMPTION CHANGES OF FEMALE RATS IN THE 2-YEAR
DRINKING WATER STUDY OF 3-AMINOPHENOL
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( Study No. 0711)

Photograph 1 Photograph 2

Thyroid: Follicular adenoma Thyroid: Follicular adenoma
Rat, Male, 1250 ppm, Animal No. 0711-1230 (H&E) Rat, Male, 1250 ppm, Animal No. 0711-1230 (H&E)

Photograph 3 Photograph 4

Thyroid: Follicular adenocarcinoma Thyroid: Follicular adenocarcinoma
Rat, Male, 2500 ppm, Animal No. 0711-1328 (H&E) Rat, Male, 2500 ppm, Animal No. 0711-1328(H&E)
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( Study No. 0711)

Photograph 5 Photograph 6

Kidney: Papillary necrosis Kidney: Deposit of brown pigment (Arrows)
Rat, Female, 2500 ppm, Animal No. 0711-2348 (H&E) Rat, Female, 2500 ppm, Animal No. 0711-2314 (H&E)

Photograph 8
Kidney: Chronic nephropathy Nasal cavity: Eosinophilic change: olfactory epithelium
Rat, Male, 2500 ppm, Animal No. 0711-1331 (H&E) (Arrows)

Rat, Female, 2500 ppm, Animal No. 0711-2302 (H&E)
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