
Injection of MC thus leads to the development of immunodepression and a connected increase in the level 
of adrenocortical  hormones (especially of f ree  ll-HCS) in the blood plasma of mice 7days after a single in- 
jection of various doses of the carcinogen. Considering the important role  of free ll-HCS in the mechanism 
of the response to the specific components of the stimulus, the high glucocorticoid level in the recipients can 
be presumed to be one of the factors leading to the development of immunodepression under the influence of 
MC. 

In the wr i te rs '  opinion these data can be regarded as evidence that adrenocortical hormones play an im- 
portant role  in the genesis of immunodepression induced by a chemical carcinogen. 
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T H E R M O S E N S I T I V I T Y  OF S P E C I F I C  T R A N S P L A N T A T I O N  

A N T I G E N S  OF  T H E  T U M O R  C E L L  M E M B R A N E  

T .  E .  K l y u c h a r e v a  UDC 616-006-092:612.014.43 

A study of tumor specific transplantation antigen (TSTA) on the cell membrane of SV40-induced 
tumors and spontaneous hepatomas of inbred Syrian hamsters  and also of monkey cells infected 
in vitro with tsA-mutants of SV40 virus demonstrated its high temperature  sensitivity. Heating 
the cells to 56~ for 30-60 rain led to the total loss of their immunogenic activity. Moreover, 
in animals immunized by tumor cells heated to 56~ stimulation of growth of the test  tumor 
cells  was regular ly observed. 

KEY WORDS: tumors;  transplantation antigens; immunogenicity; thermosensitivity. 

Inactivation of tumor cells by heating followed by their use for experimental purposes for specific im- 
munization against tumors has been a frequently used method of action on tumors.  The loss of the immuno- 
genic propert ies  of tumor cells during the use of this method, as also of certain other physical or chemical 
methods of t reatment  of tumor cells (lyophilization, extraction, glutaraldehyde treatment) has been observed 
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T A B L E  1. T h e r m o s e n s i t i v i t y  of TSTA in I r r a d i a t e d  C e l l s  f r o m  a T u m o r  
H a m s t e r  by SV40 V i r u s  and of  a Spon taneous  H a m s t e r  H e p a t o m a  ( r e s u l t s  
t i on  t e s t )  

I n d u c e d  in a 
of  t r a n s p l a n t a -  

Immunizing material 

Control 
Ceils of [umor induced by 

SV40 virus (E-l) 

Ceils of spontaneous hamster 
hepatoma (Gt-llB) 

Number of Temperature 
[ cells in - I f  heating,* jected 

t 

2,1.107 37 
56 

3,5.107 37 
56 

lesults of transplantation test for ceils of test tumor 
g-I Gt-IIB 

log TI3~ log Ia ~ [% pT ;~* 

1,63 

> 4 , 8 3  >3,2 
0,96 

1,30 --0,33 
0,39 

log TDs0 

- -  2 ,45  

2,44 
7 1,44 

174 >4,7 0,97 

log IR 

0 

>2,35 

log PI 

--l,0 

--748 

* A l l s a m p l e s  of  c e l l s  h e a t e d  to  t h i s  t e m p e r a t u r e  fo r  30 ram.  
~LogTDs0  - l o g a r i t h m  of  50% t a k e  d o s e  of  t e s t  t u m o r  c e l l s  c a l c u l a t e d  by  m e t h o d  of  R e e d  
and Muench  [7]. 
S L o g I R  - l o g a r i t h m  of index  of  r e s i s t a n c e :  d i f f e r e n c e  b e t w e e n  l o g a r i t h m s  of  TDs0 in c o n -  
t r o l  and  e x p e r i m e n t .  
* * L o g P I  - l o g a r i t h m  of p o t e n t i a t i o n  index d i f f e r e n c e  b e t w e e n  l o g  TDs0 in e x p e r i m e n t  
and c o n t r o l .  

T A B L E  2. 
Monkey  C e l l s  ( r e s u l t s  of t r a n s p l a n t a t i o n  t e s t )  

Number of Temperature 
Expt. Immunizing material cells injected of heating, ~ 

I 

3,0- I0 v 
1 

2,8.10 ~ 

T h e r m o s e n s i t i v i t y  of  TSTA Induced  by  SV40 V i r u s  and i t s  t s A  Mutan t s  in 

Results of determination with SV40 test tumor ~ 

I log TDso log IR log PI 

37 

37 
56 

Control 

Uninfected CV-I cells 

CV-I cells infectedwiti 
tsA-239 vires* 

1,95 

2,45 

~4.3 
1,46 

0,51 

>2.35 
05 

/ 
[Contwl --  --  t,45 

2 I [CV-I cells infected with 
f tak-30 vires t 3,5.10' 3756 >3,90 0,90 

ICV-1 cells infected with l 
/ WTSV40 virus I 4,2.10' 56 37 3,36 4,2 

* B e f o r e  h e a t i n g  c e l l s  w e r e  i n f ec t ed  wi th  v i r u s e s  fo r  45 h a t  32~ 
~See legend to Table I. 

>2,44 

1,9 
2,7 

by  s e v e r a l  w o r k e r s  [3, 6, 5]. M o r e o v e r ,  s o m e  w o r k e r s  have  o b s e r v e d  t h a t  t u m o r  g rowth  i s  s o m e t i m e s  s t i m u -  
l a t e d  in a n i m a l s  i m m u n i z e d  with  l y o p h i l i z e d  o r  h e a t e d  c e i l s  [4]. 

In the  i n v e s t i g a t i o n  d e s c r i b e d  b e l o w  t h e  e f fec t  of  h e a t  t r e a t m e n t  on i m m u n o g e n i c i t y  of  t h e  s p e c i f i c  t r a n s -  
p l a n t a t i o n  t u m o r  an t i gen  induced  in monkey  c e l l s  by SV40 v i r u s  and i t s  t e m p e r a t u r e - s e n s i t i v e  ( r s )  m u t a n t s  

w a s  s tud i ed .  

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

C e l l s  of a t u m o r  of s t r a i n  E - l ,  t r a n s p l a n t a b l e  in v i t r o  and induced  by  SV40 v i r u s  in a S y r i a n  h a m s t e r  
of  s t r a i n  ICV, w e r e  r e m o v e d  f r o m  the  g l a s s  wi th  v e r s e n e  and h e a t e d  in a w a t e r  ba th  a t  two t e m p e r a t u r e s  (37 
and  56~ fo r  30 ra in .  T h e c e l l s  w e r e  then  i r r a d i a t e d  in a d o s e  of  12,000 t a d  and i n j e c t e d  into s y n g e n e i c  S y r i a n  
h a m s t e r s  in a known i m m u n o g e n i c  d o s e .  A c u l t u r e  of  s p o n t a n e o u s  h e p a t o m a  c e l l s  of h a m s t e r s  of  the  s a m e  
s t r a i n  w a s  s u b j e c t e d  to  t h e  s a m e  t r e a t m e n t .  T h e  i m m u n o g e n i c  a c t i v i t y  o f  the  t u m o r - s p e c i f i c  t r a n s p l a n t a t i o n  
a n t i g e n s  (TSTA) in c e i l s  hea t ed  to  d i f f e r e n t  t e m p e r a t u r e s  was  e s t i m a t e d  by  the  t r a n s p l a n t a t i o n  t e s t  in the  m o d i -  

f i c a t i o n  d e s c r i b e d  e a r l i e r  [1]. 
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The r e s u l t s  a r e  given in Tab l e  1. Inject ion of i r r ad ia ted  t umor  ce l l s  heated to 37~ caused  a high level  
of specif ic  r e s i s t a n c e  in the h a m s t e r s ,  evidence of the p r e s e n c e  of highly ac t ive  TSTA on the cell  m e m b r a n e  
of both types  of tumor  cel ls .  Heat ing the cel ls  to 56~ led to to ta l  inact ivat ion of TSTA both in the ce l l s  of 
the v i rus : induced  s a r c o m a  and in the spontaneous hepa toma cel ls ,  and injection of these  cel ls  into h a m s t e r s  
led to  s t imula t ion  of growth of the t e s t  t umor  cel ls .  The  phenomenon of s t imulat ion of growth of these  t umors ,  
by con t r a s t  with an t i tumor  immunity ,  was nonspecif ic  in c h a r a c t e r ,  ce l ls  heated to 56~C caused inc reased  
growth of each of the  t r ansp lan tab le  t e s t  t u m o r s .  

To  study the  t e m p e r a t u r e  sens i t i v i ty  of  TSTA induced in v i t ro  by infection of a cul ture  of g reen  guenon 
kidney cel ls  (s t ra in  CV-1) with SV40 v i rus ,  bes ides  the wi ld- type s t r a in  of this v i rus  (WT40) s t r a ins  of t sA 
mutants  of  this  v i rus  defec t ive  fo r  TSTA synthes is  in h a m s t e r  ce l l s  a lso  w e r e  used.  By the use  of  the la t -  
t e r  it was  poss ib l e  to d i s r e g a r d  the p r e s e n c e  of t he rmos t ab l e  SV40 vi rus  in the ce l l s  tes ted .  As the data in 
Tab l e  2 show, heating cel ls  infected with all v a r i an t s  of  SV40 v i rus  to 37~ for 60 min did not lead to loss  of 
the i r  r e s i s t ance - induc ing  act ivi ty .  Ce l l s  infected with s t r a in  WTSV40 and the tsA mutants ,  heated to 56~ 
for  30 rain, immunized  different ly.  Inject ion of ce l l s  infected with tsA mutants  of SV40 v i rus  and heated to 
56~C did not induce s p e c i f i c  r e s i s t a n c e  to subsequent  injection of the  t e s t  tumor  ce l l s  in the h a m s t e r s .  Heated 
cel ls ,  infected with the wi ld- type  s t r a i n  of  SV40 v i rus  induced a high level  of specif ic  r e s i s t a n c e  in the ham-  
s t e r s ,  which was evidently connected not with TSTA b u t  with the p r e s e n c e  of SV40 virus  in them.  

The  s tudy of TSTA speci f ic  for  SV40 v i rus  in cel ls  t r a n s f o r m e d  or infected by this  v i rus ,  and also in 
spontaneous hepa toma ce l l s  of Syr ian  h a m s t e r s ,  demons t r a t ed  i ts  high thermolab i l i ty .  The r e s u l t s  a r e  in 
contradic t ion with data demons t ra t ing  the t he rmos tab i l i t y  of pur i f ied  p r e p a r a t i o n s  of soluble TSTA, ex t rac ted  
f r o m  cell  m e m b r a n e s  in the p r e s e n c e  of p ro t ea se  inhibi tors  [2]. The  the rmolab i l i ty  of TSTA on the cell  m e m -  
b rane  is p e r h a p s  connected with i ts  r ap id  des t ruc t ion  by p r o t e a s e s  during heat ing of the cel ls  and the impos -  
s ibi l i ty  of r e s t o r i n g  this  synthes is  in hea t - inac t iva ted  ce l l s .  

1. 
2. 

4. 

5. 
6. 
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