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After the discovery by Magee and Barnes 
( 1 )  in 1956 that dimethylnitrosamine in- 
duced liver tumors in rats, Druckrey and 
co-workers studied a series of ni trosamines 
( 2 )  for the relationship between chemical 
structure and carcinogenicity. The site of 
origin of induced tumors appeared to be de- 
pendent not only on the chemical structure of 
the carcinogen, but also on factors such as 
dose and route of administration (3 ) .  I t  was 
of interest to test diazoacetic ester (DAAE) , 
known to induce carcinomas of the forestom- 
ach when given orally (4), by iv administra- 
tion. 

MateriaEs and Methods. DAAE was syn- 
thesized in our laboratory and checked for 
purity by UV spectral absorption. 90-day-old 
rats of BD IV and BD VIII strains were 
used. They were maintained on pelleted Al- 
tromin diet supplemented by carrots and sal- 
ads twice weekly. Drinking water was given 
ad .libitum. Rats were examined daily and 
weighed weekly until natural death or were 
killed when moribund. Complete autopsies 
were perfqormed; tumors and pathological or- 
gans were studied microscopically. 

Experiments. The acute LDao by in- 
travenous injection was 2810 mg of DAAE/kg 
of body weight. After the injection of 
DAAE, the animals appeared apathetic, cy- 
anotic, and dyspneic, dying shortly after- 
wards. Autopsy showed that the organs, espe- 
cially liver, spleen, and blood were dark blue 
in color. For the chronic toxicity test, the rats 
received weekly intravenous injections of 

1 Prevent address: Eppley Institute for Research in 
Cancer, University of Nebraska, College of Med- 
icine, Omaha, Nebraska 68105. 

FIG. 1. Multiple skin tumors in a BD VIII rat 
treated iv with diazoacetic ester. 

DAAE until thrombosis of the tail veins pre- 
vented further treatment. Animals were di- 
vided into four dosage groups as shown in 
Table I. 

Results and Discussion. As shown in Table 
I, 13 out of 18 rats developed skin tumors 
(Figs. 1 and 2) .  This is a significant finding 
because the rat skin is very resistant to 
chemical carcinogens (5, 6) and because the 
DAAE was not directly applied to the skin. 
In 1963 Morris et al. (7)  induced skin ap- 
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FIG. 2 .  Squamous cell carcinoma induced by diazoacetic ester in a RD VIII rat, after iv 
administration. 

pendage tumors in rats after oral administra- 
tion of N,N’-2,  fluorenylenebis-2,2,2-tri- 
fluoracetamide. Of more than 65 N-nitro- 
so-compounds tested by Druckrey and co- 
workers, DAAE is the only one that induced 
skin tumors when given intravenously (8, 9 ) .  

DAAE can be easily transformed to the 
very reactive diazonium ion at  acid pH (4) .  
When given orally, tumors in the stomach 
develop presumably because of the acid pH 
of the gastric cavity. Other tumors induced 
by DAAE are listed in Table I. 

Three rats with skin tumors also presented 

lung tumors of the same histological type; 
whether these tumors are metastases or pri- 
mary tumors is difficult to answer at  the 
moment (Fig. 3 ) .  

Summary. Eighteen BD IV and BD VII I  
strain rats were treated intravenously with 
diazoacetic ester (DAAE) . Six rats received 
SO mg/kg of body weight and the rest 25 
mg/kg of body weight. After total doses of 
1000, 1600, and 2100 m d k g  of body weight, 
the treatment was stopped because of throm- 
bosis of veins. After 400 days, 13 rats 
presented multiple skin tumors histologically 
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FIG. 3. Multiple lung tumors in BD IV rat induced by iv administration oif diazoacetic ester: (a) 
macroscopic appearance ; (b) adenocarcinoma ; (c) squamous cell carcinoma. 



222 CARCINOGENICITY O F  DIAZOACETIC ESTER 

TABLE I. Tumors in Rats Treated by Diazoacetic Ester iv. 
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Animal Survival 
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Skin 
Mammary gland 
Ovary 
Skin 

AIamm~ ry gland 
Skin 
Skin 

Skin  
P:irotid gland 
Skin 
Lung 
Skin 
Lung 
Mammary gland 
Pituitary 
Mammary gland 
Pituitary 

Skin 
Skin 
Lung 
Skin 
Skin 
Skin 
Skin 

a (riig/kg of body wt). 
Squamous cell carcinoma. 
Basal cell carcinoma. 
‘ Epithelioma sebaceuni. 

Adenocarcinoma. 
f Alveolar cell carcinoma. 
Y Pnpillarj  carcinoma. 

diagnosed as basal cell carcinomas, sebaceous 
epitheliomas, papillomas, and squamous cell 
carcinomas. Of 13 rats with skin tumors, 3 
also had lung tumors. Seventeen out of 18 
rats developed some typ i  of malignant tu- 
mor. 
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