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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 March 31 2004. 

This English Summary was translated by JBRC from Japanese complete report. 
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Summary of Feed Carcinogenicity Study of p-Nitroanisole  
in BDF1 Mice 

 

Purpose, materials and methods 

p-Nitroanisole (p-NA, 1-methoxy-4-nitrobenzene, CAS No. 100-17-4) is a crystalline solid 

with a melting point of 54°C and a boiling point of 274°C. It is insoluble in water. 

The carcinogenicity and chronic toxicity of p-NA were examined by feeding groups of 50 

Crj:BDF1 mice of both sexes p-NA-containing diets for 2 years (104 weeks). The dietary 

concentration of p-NA was 0, 5000, 10000 or 20000 ppm (w/w). The highest dose level was 

chosen so as not to exceed the maximum tolerated dose (MTD), based on both growth rate and 

toxicity in the previous 13-week toxicity study. p-NA was analyzed for purity and stability by 

both infrared spectrometry and gas chromatography before and after its use. The p-NA 

concentrations in the diet were determined by high performance liquid chromatography at the 

time of preparation, and on the 8th day after preparation, while stored at room temperature. The 

animals were observed daily for clinical signs and mortality. Body weight 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. For hematology and blood biochemistry, the surviving animals were bled 

under ether anesthesia, after they were fasted overnight, at the terminal necropsy. Organs and 

tissues were removed, weighed and examined for macroscopic lesions at necropsy. The organs 

and tissues were fixed and embedded in paraffin. Tissue sections of 5 μm thick were prepared 

and stained with hematoxylin and eosin and examined for histopathology. Incidence of 

neoplastic lesions was statistically analyzed by Fisher’s exact test. A positive trend of the dose-

response relation for the neoplastic incidence was analyzed by Peto’s test. Incidences of non-

neoplastic lesions and urinalysis were analyzed by Chi-square test. Changes in body weight, 

food consumption, hematological and blood biochemical parameters, and organ weights were 

analyzed by Dunnett’s test. The present study was conducted in accordance with the 

Organisation for Economic Co-operation and Development (OECD) Good Laboratory Practice 

and with reference to the OECD Guideline for Testing of Chemicals 451 “Carcinogenicity 

Studies”. 
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Results  

Survival rates of the males fed 10000 and 20000 ppm and the 20000 ppm-fed females were 

decreased as compared with the respective controls, and the decreased survival rates were 

attributed to an increased number of deaths due to liver tumors. Yellow urine was observed in 

all the p-NA-fed groups of both sexes. The internal mass was observed more frequently in the 

20000 ppm-fed males than in the male control, and the internal mass also occurred dose-

dependently in the p-NA-fed female groups. Body weights of all the p-NA-fed groups of both 

sexes were decreased dose-dependently. Anemia was suggested in the males as evidenced by 

decreases in red blood cell counts and hemoglobin concentration. Plasma levels of AST (GOT), 

ALT (GPT), LDH, and γ-GTP were increased in the males and females, along with the increased 

liver weight in the males and females. 

The incidences of hepatocellular adenomas in the females fed 5000 and 10000 ppm, 

hepatocellular carcinomas in the 20000 ppm-fed males and in all the p-NA-fed female groups, 

and hepatoblastomas in all the p-NA-fed male groups and in the females 10000 and 20000 ppm 

were significantly increased. The incidence of acidophilic cell foci in the liver was slightly 

increased in the p-NA-fed males and females. Incidences and severities of centrilobular 

hypertrophy of hepatocytes were increased dose-dependently. Centrilobular hepatocytes with 

nuclear atypia were observed in the males. Dose-related increases in the incidences of non-

neoplastic lesions in the nasal cavity, nasopharynx and lung were noted in the p-NA-fed males 

and/or females. Hemosiderin deposition was observed in the spleen and kidneys of the p-NA-

fed groups of both sexes. 

Conclusions 

In mice, there was clear evidence of carcinogenic activity of p-NA in males and females, 

based on the increased incidences of hepatocellular carcinomas and hepatoblastomas. The 

increased incidence of benign hepatocellular adenomas was also recognized in the females. 
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