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Sarcomas of the uterus arise in a high percentage of cases in CBA mice through the ac- 
tion of 1,2-dimethylhydrazine (DMH) [3]. Pregnancy has been shown to inhibit [i, 2], and 
administration of estradiol dipropionate (EDP) to accelerate [I], the appearance and growth 
of these tumors. 

In the present investigation the effect of the duration of administration of EDP on 
the development of sarcomas of the uterus induced by a much smaller total dose of DMH than 
in the previous work [i] was studied. 

EXPERIMENTAL METHOD 

Female CBA mice aged 2-3 months, obtained from the "Stolbovaya" Nursery (30 mice per 
group) were used. DM~ was injected subcutaneously in distilled water in a dose of 8 mg/kg 
weekly for i0 weeks. EDP in olive oil was injected subcutaneously once a week in a dose 
of i0 ~g per mouse on the day before injection of DMH, and its administration continued for 
i0 weeks (group 2), 20 weeks (group 3), or 25 weeks (group 4). The experiment ended 50 
weeks after the beginning of injection of DMH. The mice remained under observation until 
they died naturally, or were killed when their condition was poor, or if tumors of the 
uterus more than 2 cm in diameter could be palpated in them. The material was treated 
histologically and stained with hematoxylin--eosin. 

EXPERIMENTAL RESULTS 

During the first weeks of the experiment some of the mice receiving EDP died in all 
groups (Table i). After the 20th week, the mortality among the mice in groups 2, 3, and 
4 was due almost entirely to the development of uterine tumors. 

The first sarcomas of the uterus were found 17-18 weeks after the beginning of the ex- 
periment in groups 3 and 4. The increase in their frequency with time is illustrated in 
Fig. i and their final frequency shown in Table i. In group 1 (DMH) only one sarcoma of the 
uterus (3.3%) was noted during the period of observation, at the 49th week of the experi- 
ment. In the animals of groups 2, 3, and 4, receiving both DMH and EDP, the frequeny 
of sarcomas of the uterus was much higher: 25, 65.4, and 73%, respectively; the differences 
from group i are statistically significant (Table i). In the mice of group 5, receiving EDP 
only, no tumors of the uterus developed throughout the period of observation. Micro- 
scopically and according to their histological structure the sarcomas of the uterus which 
developed after the combined action of DMH and EDP did not differ from the analogous tumors 
induced by DMH alone, which were described in detail previously [3]. 

In the animals of all groups receiving DMH a few tumors were observed in other loca- 
tions also (anal region, intestine, and if a combination of DMH and EDP was given, single 
cases of leukemia), but no differences were found between the frequency of these tumors in 
different groups. 
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F ig .  l .  I n c r e a s e  i n  f r equency  o f  
appearance o f  sarcomas of  the  
uterus under the influence of EDPo 
Abscissa, time after beginning of 
administration of DMH (in weeks); 
ordinate, number of animals with 
sarcomas of the uterus (in %). i) 
DMH (group i); 2) DMH + EDP, i0 
weeks (group 2); 3) DMH + EDP, 20 
weeks (group 3); 4) DMH + EDP, 25 
weeks (group 4). 

TABLE I. Frequency of Development of 
Sarcomas of the Uterus 50 Days after Be- 
ginning of Experiment 

O 

1 
2 
3 
4 
5 

, - Number of 
~ mice 

Treatment o~d - -  
~ =  1~- :omasof  

I '~ .o -~L -~ tterus 

o {I ~ abs.I 

1,2-DMH 30 1,2-DM.,  EDP, ; 7' 32'53 
1 2-DMH+ EDP 20 26 17 65,4 
1,2-DMH@ EDPI 25 26 19 
EDP I 25 27 - -  

• pT 

4,04, <0,05 
22, <0,001 
23, 0,001 

*Survived until detection of first uterine 
sarcoma (17 weeks). 
tCompared with group i; P calculated with 
Yates' correction for the small number of 
animals. 

The experimental results revealed the very strong stimulating action of EDP on the de- 
velopment of uterine sarcomas induced by DMH. In previous experiments [1-3], in which DMH 
was given for 30-40 weeks, the frequency of development of uterine sarcomas was 48.3-65%; 
the first tumors were found 29-35 weeks after the beginning of the experiment. In the 
present experiments, administration of DMH for i0 weeks combined with injection of EDP for 
20-25 weeks thus induced tumors with the same or even a higher frequency than after adminis- 
tration of DMH alone for 30-40 weeks. Furthermore, the time of appearance of the first 
tumors was shortened by at least i0 weeks. 

The marked potentiating effect of EDP on the induction of sarcomas in the uterus by 
DMH resembles to some extent the results of the combined action of carcinogens and croton 
oil (or its active principle, phorbol myristate acetate, in both cases the carcinogen in- 
duces the appearance of tumors (in small numbers) after a long latent period, but the action 
of the stimulating agent (EDP in the present experiments or phorbol myristate acetate in the 
experiments with the cutaneous carcinogen) significantly increases the frequency of tumor 
development and considerably shortens the time of their appearance. Considering that EDP 
in the present experiments did not induce sarcomas of the uterus during the period of ob- 
servation, this new model can be regarded as a convenient one with which to study the 
stimulating (cocarcinogenic) action of estrogens on chemical carcinogenesis. This model 
has two distinctive features. First, it uses a carcinogen (DMH) close in the mechanism of 
its action to nitroso compounds, whereas until recently usually polycyclic aromatic hydro- 
carbons have been used in such experiments, such as those to study the effect of hormones 
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on induction of tumors of the mammary gland or uterus. Second, the estrogen in this case 
stimulated growth of an induced connective-tissue malignant tumor, whereas previously the 
objects on which estrogens acted were as a rule tumors of epithelial origin. 

As regards the mechanisms of the stimulating action of the estrogen on sarcoma develop- 
ment in the uterus, the possibility that the estrogen may affect binding of metabolites of 
DMH with cell macromolecules or stimulation of proliferation of the mesenchymal elements of 
the uterus must be borne in mind. The latter suggestion seems more important, considering 
the great increase in the frequency of tumors in the animals of groups 3 and 4 compared with 
group 2, in which EDP was given simultaneously with DMH and, consequently, it could affect 
interaction between carcinogenic metabolites and the cells. In groups 3 and 4, in which the 
highest frequency of development of uterine sarcomas was observed, EDP was given during the 
last i0 weeks (group 3) or 15 weeks (group 4), after exposure to DMH had ceased. Allowing 
for the very rapid excretion of DMH from the body (under 24 h) and the fact that its 
carcinogenic metabolites are short-lived compounds, the effect of EDP on interaction be- 
tween metabolites and target cells under these conditions can be completely ruled out. Con- 
sequently, the difference in the frequency of appearance of tumors in the animals of group 
2, on the one hand, and in the mice of groups 3 and 4, on the other hand, can be ascribed on 
reasonably solid grounds to the intensified proliferation of cells transformed by DMH, in- 
duced by EDP. 
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In recent years, besides systematic adjuvants such as C. parv~ and BCG, the antitumor 
action of Bruoella abortus has been intensively studied. An inhibitory action of B. abortu8 
has been demonstrated on the development of Rauscher and Graffi virus leukemias and on the 

growth of ascites and solid tumors [1-5, 12]. 

The object of this investigation was to study the effect of B. abor~ (strain 19-BA) 
on growth of granulosa-cell carcinoma OC-I-72 of the ovary. Optimal doses, ways, and 
methods of administration of B. ~ortus and the possibility of adoptive transfer of inhibi- 
tion of tumor growth by peritoneal exudate (PEC) and spleen cells were studied. 

EXPERIMENTAL METHOD 

Living brucellosis vaccine from Omsk Research Institute of Natural Food Infections, pre- 
pared from vaccine strain 19-BA of batches 19-72 and 13-2, was used in the experiments. The 
vaccine was diluted with physiological saline and injected intraperitoneally, intravenously 
subcutaneously, or into the tumor nodule. The vaccine was killed by heating to 60~ for 1 

h. 
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