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The study of the principles governing the metastasization of malignant  neoplasms is of great importance in 
experimental and clinical oncology, for it gives a deeper insight into the biological nature of malignant growth. 
We know that metastasization has been studied mainly in connection with transplanted tumors [2-8, 10-14]. How- 

ever, it may be considered that the metastasization of transplanted tumors does not fully reflect the true nature of 

this process. This may be explained by the fact that the tumors undergo considerable modification in an immuno-  
biological respect during passage [1,9,16]. 

For these reasons, it is of definite interest to study the principles governing the metastasization of induced 
(primary) tumors, for these more closely resemble spontaneous tumors. 

In the present investigation, some of the principles of metastasization of induced tumors and of the same 
tumors after passage in rats were studied. 

E X P E R I M E N T A L  M E T H O D  

Experiments were carried out on 768 rats of the Wistar line of both sexes, aged 1-18 months. One hundred of 

these rats at the age of 8 months received an inject ion of 9 ,10-dimethyl-1 ,2-benzanthracene (DMBA) in a dose of 

8 rag, dissolved in mineral oil. The carcinogen was injected into 80 female rats into the muscle tissue of the left 

hind limb, and into 80 male rats into the right testis. The inject ion of the carcinogen into different parts of the 

body was determined by the fact that it was intended to compare the character of metastasization of tumors induced 

in muscle tissue and in the testis with the metastasization of transplanted tumors grafted into the same parts of the 

body. For this purpose, induced tumors and their subsequent 12 passages in rats of the same line were taken. Since 

it has been shown [6,11] that primary tumors metastasize best when transplanted into the spleen, it was decided to 

find out how metastasization of tumors subjected to passage would take place when these were transplanted into 
this organ. 

A 5~ suspension of tumor tissue in physiological saline was injected into the rats in doses of 1 ml (subcutane- 

ously),0.5 ml (into the testis), and 0.2 ml (into the spleen). The development and local izat ion of the metastases 

were investigated in rats dying from tumors or on the verge of death, by counting the regions on the surface of the 

organ and then in  sections 6 m m in thi.-kness. The morphological structure of the primary tumors and of their 

metastases was studied in ordinary histological sections stained with hematoxylin-eosin.  

E X P E R I M E N T A L  R E S U L T S  

In all 50 female rats receiving DMBA, tumors developed with a latent period of growth of 2.5-3 months. The 

tumors were of different sizes, and at the t ime of death of the animals (4.5-6 months) their mean dimensions were 

6 X 8 x 8 cm and they weighed from 100 to 190 g. In their histological structure, they were rhahdomyosarcomas 
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and fibrosarcomas*. In one case, the tumor was a poly-  
morphocellular  sarcoma with areas of mammary  gland 
adenoma. 

The  tumors induced in the region of the left  hind 

l imb metastasized in the lung in 28 rats (54%), in the ab- 
dominal  lymph glands in 14 cases (28%), in the diaphragm 
i n  9 c a s e s  (18%),  in the perirenal  cel lular  tissue in 2 cases, 
and in the omentum and mesentery in 2 cases. The same 
tumors, after passages in rats, when transplanted into the 
region of the left  hind l imb never metastasized in the in-  
ternal organs at  any passage. As a rule, the rats died in 
this case between the 18th and 20th days (mean 24.8 days). 
However, when the tumors grew for a long t ime (40-70 
days, mean 43.3 days), metastasizat ion was observed in 
the regional  lymph glands. 

Of the 50 male  rats taken in the exper iment ,  only 3 
developed tumors in the testis after 7-8 months, and 
these in their histological  structure were polymorphocel lu-  
lar sarcomas. The tumors induced in the testis metas ta-  
sized in the lungs, l iver,  kidneys, mesentery,  omentum, 
abdominal  lymph glands, and perirenal  cel lular  tissue. 
Small tumor nodules were found on the surface of the in- 
testine and stomach, in the spleen, and on the peritoneum. 
The  same tumors, after passages in rats, when transplanted 
into the testis at the first passage, produced single metas ta-  

ses in the diaphragm, omentum, abdominal  lymph glands, 
and perirenal ce l lu lar  tissue. In this case, no metastases 
were found in the internal  organs. After the third passage, 
more intensive metastasizat ion of the tumors transplanted 
into the testis was observed. For instance, in the first two 
passages, no metastases were found in the peri toneum and 
mesentery,  while in subsequent passages, the tumor metas- 
tasized in these tissues, and conglomerates of tumor tissue 
were found in the omentum and the abdominal  lymph 
glands. In this case, the rats died from the tumor between 
the 17th and 28th days. Tumors induced in the testis and 

muscle, when transplanted into the spleen, metastasized 
equally,  starting from the first passage. Metastasizat ion 
took place  intensively in the l iver,  diaphragm, omentum, 
mesentery,  abdominal  lymph glands, peri toneum, perirenal  
cel lular  tissue, stomach, and intestine. After transplanta- 
tion of the tumor into the spleen and testis, the rats fre- 

quently developed ascites, the fluid containing blood 
cells and individual  cells of a typica l  form. 

The results describing metastasizat ion of the induced 
tumors and their passages are summarized in the table.  
Since the tumors from the third to the twelfth passage 

metastasized in the same parts of the body, the results of 
metastasizat ion are given in the table  for the 1st, 2nd, 3rd, 
5th, 8th, and 12th passages. 

*Reported by corresponding member AMN SSSR, 
A. A. Solov'ev. 
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Fig. 1. Tumor induced in testis, with giant mult inuclear  cells.  
Hematoxyl in-eosin  200x. 

Fig. 2. Metastases of a tumor induced in the testis. No giant cells 
present. Hematoxyl in-eosin  200x. 

The results show that  metastasizat ion of induced tumors in the muscle and testis differs from metastas izat ion 

of their passages transplanted into the same places. These tumors, transplanted into the spleen, starting from the 
first passage, metastasized equally in a l l  passages investigated. The his tological  structure of the primary induced 

was basical ly  the same as the structur~ of their metastases. However, cases were observed in which the primary 

tumors contained giant cells with several  nuclei  (Fig. 1), while their metastases did not contain these ceils (Fig. 2). 
gvidently, this may be explained by ce l l  select ion taking place during metastasizat ion.  

Hence, the results indicat ing differences in the metastasizat ion of induced tumors and their passages must be 

taken into consideration during the study of the principles governing the metastas izat ion of malignant  neoplasms. 
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