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In the course of systematic experiments to study the virus etiology of human tumors undertaken in 
the last few years the authors have studied the possible carcinogenic action on rats of certain benign and 
malignant (epithelial and connective-tissue neoplasms). Of 20 human sarcomas investigated, three were 
found to possess the strongest carcionogenic actions reticulosarcoma, chondromyxosarcoma, and myxo- 
sarcoma. The experimental method and results obtained are described in previous publications [i, 2, 4]. 

We previously showed that a cell-free agent possessing the properties of viruses and capable of in- 
ducing malignant neoplasms, mainly sarcomas of different histological structure and location, in Wistar 
rats, can be isolated from human sarcoma tissues. Furthermore, a carcinogenic factor similar in its 
physicochemical characteristics to the virus agent from human sarcoma tissue could be isolated from the 
tissue of these sarcomas induced in rats [i, 2]. Five transplantable strains were obtained, two of which 
were transplanted by cell-free extracts. 

The study of the antigenic structure of the induced rat sarcomas showed that they contain a specific 
tissue antigen, different from the antigens of normal rat organs. This antigen was closely similar in its 
electrophoretic mobility to serumfl-globulins. The results of experiments with enzymes showed that the 
antigen consists of protein, possibly with admixture of polysaccharides [4]. 

In this investigation an immunochemical analysis was made of rats tumors induced by extracts of 
human sarcomas in order to determine the nature of the neoplasms produced. 

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

The test  object consisted of three groups of rat  tumors  induced by a saline extract  of human s a r -  
comas.*  

The tumors  of group 1 were ser ia l  passages  of a p r imary  re t i cu losarcoma KRS-321 induced by injec-  
tion of a saline ext rac t  of a human re t i cu losa rcoma.  Tumors  of the 1st, 5th, 7th, 10th, l l th ,  16th, and 24th 
generations in ra ts  were used in the exper iments .  Histologically they were all r e t i cu losa rcomas .  The 
neoplasms of group 2 had developed in different ra ts  af ter  administrat ion of the same ext rac t  of human 
ret iculosarcoma~ KRS-321 (re t iculosarcoma),  357 (myogenic sarcoma) ,  358 and 375 ( f ibrosarcomas) ,  362 
and 344 (polymorphocel lular  sarcomas) ,  373 (spindle-cell  sarcoma) ,  and 403 ( le iomyosarcoma) .  

The tumors  of group 3 had developed in different ra ts  af ter  injection of saline ex t rac ts  of human 
sa r comas  of different histological s t ruc ture .  The following rat  neoplasms were taken: tumor  364 (peri-  
toneal mesothelioma),  368 and 382 ( f ibrosarcomas) ,  399 (fibroadenoma of the breast) ,  413 (polymorphocel-  
lular  sarcoma) .  

The immunologic analysis  was made with rabbit ant isera  against ra t  s a r coma  321, absorbed with 
saline ext rac ts  of normal  organs and se rum of Wistar  ra ts  in gel-microdiffusion experiments .  The tech-  
nique of absorption was descr ibed ea r l i e r  [3, 4]. Altogether 7 immune rabbit  sera, against  the saline ex-  
t rac t  of rat  s a rcoma  321,were obtained and tested.  High specif ici ty was detected in two of these se ra  (105 
and 104) and they were used in the present  investigation. 

*The method of prepar ing the extract  and of the transplantat ions and the morphology of the developing 
neoplasms were  descr ibed previously [1, 2]. 
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Gel microdiffusion react ion between ant iserum 
and tumor  extracts ,  a) Specificity of ant iserum 
against ra t  s a rcoma  321 after absorption with ex- 
t rac t s  of normal  rat  organs.  321) sa rcoma;  
S) spleen; Lu) lung; M) muscle;  Li) l iver;  
K) kidney; b) preservat ion  of tumor  antigen of 
sa rcoma  321 during passages in Wistar  rats .  
1, 5, 7, 11, 16, 24) Generations of sa rcoma  321; 
c) common serologic proper t ies  of tumor  antigen 
of s a r comas  induced by extract  of the same human 
sa rcoma  (explanation in text) ; d) common se ro -  
logic proper t ies  of tumor antigen of tumors  in- 
duced by extracts  of different human sa rcomas  
(explanation in text) ; As) absorbed rabbit anti-  
s e rum against ra t  s a r coma  321, specificity of 
which is indicated in the figure, a. 

The protein concentration in the antigens was 
determined by Kjeldahl 's method for the biuret r e :  
action and equalized. 

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

After absorption with saline extracts  of nor -  
mal organs,  the ant iserum against rat  s a rcoma  321 
(see figure, a) gave a precipitation line only with 
the sa rcoma  antigen. Consequently, this ant iserum 
revealed a specific t issue antigen of the tumor 
which was absent f rom normal  t issues or  present  in 
them in extremely small  concentrations.  

The fate of this tumor antigen was next stud- 
ied during prolonged passages of the p r ima ry  in- 
duced sa rcoma 321 in adult ra ts .  It is c lear  f rom 
the figure, b that the antigens of all the tested gen- 
erat ions of sa rcoma  321 gave a c lear  line of iden- 
tity with the original sa rcoma against the ant iserum 
specific to this sa rcoma (KRS-321). P rese rva t ion  
of the t i ssue-speci f ic  antigen until the 24th genera-  
tion during these .passages showed that the malignant 
t ransformat ion  in this type of carbinogenesis  is 
highly stable. 

In the next ser ies  of experiments ra t  tumors  
induced by injection of extract  f rom the same human 
re t ieu losarcoma were studied. The antigens of all 
these tumors  gave clear  lines of identity with the 
antigen of rat  s a r coma  358 induced by the same ex- 
t rac t  (see figure, c). Consequently, all the tumors  
induced by the same tumor extract  contained a com-  
mon specific t issue antigen. 

In the last  ser ies  of experiments ra t  tumors  
ar is ing after  injection of extracts  of human tumors  
of different histological type. Rat tumors  368, 382, 
and 413 were induced by an extract  of ehondromyxo- 
sarcoma,  tumor 364 by an extract  of myxosarcoma,  
and tumor 399 by an extract  of re t icu losarcoma.  

It will be seen f rom the figure, d that antigens of tumors  382, 368, 413, and 364 reacted  with anti-  
s e rum specific to sa rcoma  321. The charac te r  of the lines demonstrates  the serologic homogeneity of the 
t issue antigens of these tumors  and the tumor antigen of sa rcoma 321. 

The antigen of rat  tumor 399 gave no reaction.  Evidently, the fibroadenoma of the b reas t  at this 
stage did not contain any detectable quantity of tumor  antigen. 

The serologic methods used have not yet answered the question whether the immunologic difference 
discovered are qualitative or quantitative. In the present  experiment,  within the limits of sensit ivity of 
the method, the difference appeared to be qualitative. However, both explanations can be considered as 
equally valuable for judging the mechanism of genetic t ransformat ion of the cell during malignant change. 
The only difference is whether this is a case of the depress ion of a completely inactive gene or  of s t imula-  
tion of a weakly active gene producing the specific t issue antigen. 

Malignant t ransformat ion  f i rs t  involves the genes concerned in synthesis of the cell globulins. These 
globulins evidently help to maintain the normal  morphophysiological state of the cell. Indirect  immuno-  
chemical  evidence [4] indicates a disturbance of the synthesis of the cell polysaceharides.  
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It follows from the results described above that the sarcoma tissue antigen was preserved for more 

than one year until the 24th passage of the tumor in rats, This demonstrates the stability of the immuno- 

chemical transformation of the tissue under the influence of human sarcoma extract. 

All tumors of rats developing after injection of the extract of the same human sarcoma contained 

one common tissue antigen serologieally identical with the tumor antigen of rat sarcoma 321 (see figure, c). 
This suggests that malignant change under the influence of human tumor extract takes place by a mechan- 

ism of virus type. 

All malignant tumors of rats induced by extracts of different human sarcomas, likewise contained a 

tissue antigen with properties common to the specific antigen of rat sarcoma 321 (see figure, d). The 

serologic homogeneity of the specific antigens of the tumors induced by extracts of different human sar- 

comas demonstrated by these experiments may be explained by the fact that malignant transformation of 

the cell probably takes place by the same biochemical mechanism. The carcinogenic factor directly or 

indirectly sets in motion the same pathological chain of biochemical processes, leading to malignant ana- 

plasia of the cell. The possibility is not ruled out that in these experiments the first link of this chain of 
processes was activation of a latent oncogenic rat virus by the human tumor extract. 
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