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Investigations have shown that the blood se rum of an animal with a growing tumor contains t u m o r - a s s o -  
ciated antigens, to which an important  biological role is ascr ibed in the development of malignant neoplasms 
[2, 5-8, 9, 10, 12]. Indirect  confirmation of these data has been obtained in attempts to detect these antigens 
in supernatants of cultures of malignant cells after  explantation on a par t icu lar  medium [ 10, 14]. 

The view has been expressed that the blood se rum of an animal with a growing tumor contains a complex 
consist ing of tumor-assoc ia ted  antigen and anti tumor antibody, predominantly with an excess of this antigen 
[13]. The present  wr i te r s  showed previously that malignant rat  tumors  contain highly thermostable  antigens 
which cannot be detected in most  normal  organs and t issues [3]. Humoral  antibodies are  known to be inacti-  
vated at a high temperature .  

With these data in mind it was decided to study the presence  of thermostable  tumor-assoc ia ted  antigens 
(TTAA) in the blood se rum of tumor-bear ing  rats  and in the supernatant  of culture fluids after  explantation of 
malignant cells into them. 

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

Wistar  rats  of both sexes aged 6-10 months in which tumors  had been induced in the thigh muscle by 
9 ,10-dimethyl - l ,2-benzanthracene  (DMBA) were used. TTAA were determined in the blood se rum of ra ts  
with both p r ima r y  and transplanted induced tumors,  and also in the supernatants of culture fluids after  8-12- 
day explantation of malignant cells of these tumors in 20% normal  rabbit blood serum,  inactivated at 80~ for 
30 rain, and diluted with medium No. 199 with the addition of penicillin (200 units/ml).  Malignant tumor cells 
were cultured in the blood se rum of the normal  rabbits which were subsequently immunized with extracts  of 
the tumors  taken for  explantation [4]. The gel-diffusion test  and immunoelect rophores is  were used to study 
the se ra  of Chinchilla rabbits immunized with saline extracts  f rom t issues of p r i m a r y  induced tumors ,  both 
native and heated to 100~ for 10 rain, by the scheme descr ibed previously [3], and also the se ra  of ra ts  hype r -  
immune to p r ima ry  induced tumors ,  in which these tumors  grew temporar i ly  in the f i rs t  passage,  butthen 
regressed ,  and which were re immunized 1 month after  resolution of the tumors  by three intraperi toneal  in- 
jections, at 3-day intervals,  of extracts  f rom p r i m a r y  induced tumors ,  both native and heated to the tempera-  
ture indicated above. 

The wri ters  showed previously [ 1] that the se ra  of ra ts  repeatedly immunized with antigens f rom homo- 
logous p r ima r y  induced muscle  t issue tumors  contained, in a cer ta in  percentage of cases,  antibodies which on 
immunoelect rophores is  were located in the 7-globulin zone. The complete identity of antigens of this tumor 
in the gel diffusion test  has also been demonstrated when rabbit  and ra t  anti tumor se ra  were used. In the 
present  investigation s imi lar  tests also were ca r r i ed  out beforehand. 
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Fig .  I.  G e l - d i f f u s i o n  t e s t  of r a b b i t  and r a t  a n t i t u m o r  s e r a  wi th  r a t  an t igens  na t ive  
and h e a t e d  to 100~ for  5-10 rain.  1, 3, 5) D i f f e r e n t  s a m p l e s  of hea t ed  t u m o r  a n t i -  
gens ;  2, 4, 6, 9 -11)  d i f f e r e n t  s a m p l e s  of  b lood  s e r a  of t u m o r - b e a r i n g  r a t s ;  7) 
f r a c t i o n  IV of  c o n c e n t r a t e d  r a b b i t  a n t i t u m o r  s e r u m ;  8) h e a t e d  n o r m a l  r a t  s e r u m ;  
12) native supernatant of 12-day culture fluid; 13) the same supernatant, concen- 

trated by Lifogel; 14) the same supernatant concentrated by Lifogel and heated; 

15) heated extract of thigh muscle; 16) fraction IV of concentrated rat antitumor 

serum. Remainder of explanation in text. 

S e r a  of t u m o r - b e a r i n g  r a t s  and of n o r m a l  a n i m a l s ,  both  na t i ve  and hea t ed  to 100~ fo r  10 rain,  n a t i v e  
and hea t ed  s a l i n e  e x t r a c t s  f r o m  t i s s u e s  of the  th igh m u s c l e ,  lung,  sp l een ,  and s u p e r n a t a n t s  of c u l t u r e  f lu ids  
ob ta ined  a f t e r  e x p l a n t a t i o n  of  m a l i g n a n t  t u m o r  c e l l s  on the  a b o v e - m e n t i o n e d  n u t r i e n t  m e d i u m ,  w e r e  u s e d  as  
the s o u r c e s  of an t igens .  The  p r o t e i n  con ten t  in the an t igens  was  d e t e r m i n e d  by  L o w r y ' s  method .  Both na t ive  
i m m u n e  s e r a  of r a b b i t s  and r a t s  and a l s o  s e r a  c o n c e n t r a t e d  by  the me thod  d e s c r i b e d  in [ 11] w e r e  i n v e s t i g a t e d  
in i m m u n o l o g i c  t e s t s .  When th is  m e t h o d  i s  u s e d  f ive f r a c t i o n s  of  c o n c e n t r a t e d  s e r u m  a r e  ob ta ined ,  of which  
f r a c t i o n s  IV and V con ta in  the h i g h e s t  c o n c e n t r a t i o n  of an t i bod i e s .  S u p e r n a t a n t s  of c u l t u r e  f lu ids  of m a l i g n a n t  
c e l l s  w e r e  c o n c e n t r a t e d  as  d e s c r i b e d  p r e v i o u s l y  [3] wi th  L i foge l  ( p o l y a c r y l a m i d e  ge l  for  m a c r o m o l e c u l a r  
c o n c e n t r a t i o n ) ,  which  a b s o r b s  s u b s t a n c e s  wi th  a m o l e c u l a r  we igh t  of u n d e r  20,000. 

EXPERIMENTAL RESULTS 

An attempt was made in this investigation to determine TTAA which, according to our observations [3], 
are not found in homologous normal tissue, in the sera of tumor-bearing rats. For this purpose four fractions 

of concentrated rabbit antitumor sera, the sera of rats with developing primary induced tumors and of animals 

with transplanted tumors, and also saline extracts from tissues of primary induced tumors were tested. All 

antigens were heated to I00~ for i0 rain. The experimental results showed that sera of tumor-bearing rats 

formed 2-4 bands in the gel-diffusion test, of which two lines were completely identical with thermostable 

antigens contained in tumor extracts (Fig. la, b). Antitumor rabbit serum gave only one very weak line with 

heated normal rat serum (Fig. lb). 

During immunoelectrophoresis the rabbit antitumor serum formed 2-4 precipitation bands with heated 

s e r a  of t u m o r - b e a r i n g  r a t s  and with  t u m o r  e x t r a c t s ,  which  w e r e  l o c a t e d  in the  zones  of f l - ,  ~ - ,  and ~ 1-globu-  
l ins .  When h e a t e d  n o r m a l  r a t  s e r u m  was  u s e d  only  one l ine  was  ob ta ined ,  in the ct 1-globul in  zone (F ig .  2) .  
T h e s e  r e s u l t s  i n d i c a t e  tha t  TTAA can be  d i s c o v e r e d  in the s e r a  of r a t s  both  wi th  p r i m a r y  induced  t u m o r s  and 
wi th  t r a n s p l a n t e d  t u m o r s ,  by  the u s e  of the a b o v e - m e n t i o n e d  i m m u n o l o g i c  t e s t s .  

We a l so  found TTAA in 12-day  s u p e r n a t a n t s  of c u l t u r e  f lu ids  of m a l i g n a n t  c e l l s  a f t e r  t h e i r  e x p l a n t a t i o n  
on the a b o v e - m e n t i o n e d  n u t r i e n t  m e d i u m .  R a b b i t  a n t i t u m o r  s e r u m  gave  one p r e c i p i t a t i o n  band  wi th  the s u p e r -  
natant of 12-day culture fluid, which was completely identical with one of the TTAA of the primary induced 

tumor, and one band which was not identical with heated normal rat serum. Hyperimmune rat antitumor serum 

formed one band with the native supernatant of the culture fluid and one band with the supernatant concentrated 

on Lifogel and heated to 100~ for 5 rain, but did not react under these circumstances with heated extracts 
from normal organs (lung, spleen, thigh muscle) or with heated normal rat serum (Fig. Ic). During immuno- 

electrophoresis, TTAA of the supernatant of culture fluid was located in the or-globulin zone. 

By the method of temperature fractionation TTAA could thus be detected in the sera of tumor-bearing 

rats and in supernatants of 12-day culture fluids of malignant cells after explantation to inactivated normal 
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Fig. 2. Immunoe lec t rophores i s  of f rac t ion  
IV of concentra ted  rabbi t  ant i tumor  s e r u m  
with r a t  antigens heated to 100~ for  10 rain. 
1) Serum of ra t  with p r i m a r y  induced 
tumor;  2) ex t r ac t  of p r i m a r y  induced 
tumor;  3) s e r u m  of r a t  with p r o g r e s s i v e l y  
growing t ransplanted  tumor;  4) normal  ra t  
se rum.  Gut ters  contain rabbi t  an t i tumor  
se rum.  

rabbit serum. It can be postulated that TTAA are synthesized by the malignant cells themselves and are 
secreted by them into the general blood stream. 
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