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A study of speci f ic  an t i tumor  immunity  c r ea t ed  in Syrian h a m s t e r s  by oncogenic v i rus  SV40 
and by t umor  ce l l s  induced by the s ame  v i rus  showed that  the level  of specif ic  r e s i s t a n c e  de-  
pends on the immunizing dose of v i rus  and ce l l s .  Invest igat ion of the res i s t ance - induc ing  ac-  
t ivity of a wild s t r a in  of SV40 v i rus  showed that  the min imal  dose inducing r e s i s t a n c e  in 
h a m s t e r s  was  ten t imes  higher  than for  the t sA-30  mutant  of the v i rus .  The min imal  r e s i s -  
tance- inducing dose of i r r ad ia ted  ce l l s  of a t u m o r  induced by the s ame  s t r a in  of SV40 v i rus  
was  9 �9 105 cells;  a tenfold inc rease  in the dose led to a s ignif icant  inc rease  in the level  of 
speci f ic  an t i tumor  immunity.  KEY WORDS: SV40 vi rus ;  t umors ;  immunity.  

The immunogenic i ty  of t u m o r s  is de t e rmined  by the p r e s e n c e  of a specif ic  t ransplan ta t ion  t umor  antigen 
(STTA) on the t umor  cel l  m e m b r a n e .  At tempts  to m e a s u r e  the p ro tec t ive  p r o p e r t i e s  of t u m o r s  of va r i ed  e t i -  
ology quanti tat ively have been under taken by s eve ra l  w o r k e r s  [4-6, 8]. Vi rus  ca rc inogenes i s  has  provided a 
model  with which to study the va r ious  a spec t s  of the mechan i sm of STTA synthes is ,  including the quantitat ive 
p r inc ip les  of its induction in vivo and in v i t ro .  

In the p r e sen t  invest igat ion the level  of specif ic  an t i tumor  immunity induced in Syrian h a m s t e r s  by v a r i -  
ous doses  of wi ld- type SV40 v i rus ,  its t h e r m o s e n s i t i v e  A-mutant ,  and ce l l s  of a t umor  induced by SV40 v i rus  
was de te rmined .  

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

It was shown prev ious ly  that some s t r a in s  of t sA-mutan t s  of SV40 v i rus  a r e  defect ive  in the i r  ability to 
induce synthes is  of STTA in h a m s t e r s  in vivo and in vi t ro .  In the p r e sen t  invest igat ion a t t empts  we re  made to 
de t e rmine  the r e s i s t ance - induc ing  dose of SV40 v i rus  (wild s t r a in  and t sA mutant) and of the ce l l s  of a t umor  
induced in a Syrian h a m s t e r  by the wild s t r a in  of SV40 v i rus .  F o r  immunizat ion  with s t r a ins  of SV40 v i rus ,  
tenfold concent ra t ions  of the wild s t r a in  of the v i ru s ,  its t sA-30  mutant ,  and the i r  tenfold dilutions were  used. 
Res i s tance- induc ing  act ivi ty of each dose of v i rus  was de te rmined  two weeks  a f te r  a single in t raper i tonea l  
immuniza t ion  inthe t ransplanta t ion  t e s t  in h a m s t e r s  using Murka ' s  modificat ion [2]. The r e su l t s  a r e  given in 
Table 1. They show that  the min imal  immuniz ing dose for  the wild s t r a in  of SV40 v i rus  co r responded  to 10 ~-3 
t i s sue  cytopathogenic doses  (TCDs0) in 1 ml ,  in a g r e e m e n t  with r e su l t s  obtained by o ther  w o r k e r s  [1, 3]. A 
tenfold i nc rea se  in the immunizing dose of the wild s t ra in  of SV40 v i ru s  led to a p ropor t iona te  inc rease  in the 
level  of specif ic  an t i tumor  immunity in the h a m s t e r s .  Inc reas ing  the dose by 100 t imes  led to a fu r the r  r i se  
in the level  of immunity .  The min imal  r e s i s t ance - induc ing  dose of s t r a in  t sA-30  was found to be 108.5 T C D / m l .  

The r e su l t s  showing res i s t ance - induc ing  act ivi ty of i r r ad ia t ed  cel ls  of a t u m o r  induced by SV40 v i rus  a re  
given in Table 2. They show that  on immunizat ion  of h a m s t e r s  with t u m o r  cel ls  the min imal  immuniz ing dose 
was  9 �9 105 cel ls  p e r  h a m s t e r .  An inc rea se  i n t h e  min imal  immunizing dose of t umor  ce l l s  by about 10 t imes  
i nc rea sed  the level  of immunity  to the t umor  by about 100 t imes .  The level  of specif ic  r e s i s t a n c e  thus de-  
pended d i rec t ly  on the immunizing dose of SV40 v i ru s  and of t u m o r  ce l l s  induced by this v i rus .  Significant 
quant i ta t ive d i f fe rences  also were  demons t r a t ed  in the res i s t ance - induc ing  act ivi ty of the wild s t r a in  SV40 and 
its  t sA-30  mutant .  It was found prev ious ly  that  h a m s t e r  ce l l s  t r a n s f o r m e d  by the t sA-30  mutant  of SV40 v i ru s  
a r e  v i r tua l ly  f r ee  f r o m  STTA (the immunogenic  dose of these  cel ls  in vivo was m o r e  than 100 t imes  g r e a t e r  
than the immunogenic  dose of ce l l s  t r a n s f o r m e d  by the wild s t r a in  of SV40 vi rus) .  
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TABLE 1. Quanti ta t ive Di f fe rences  in Re-  
s i s t ance- Induc ing  Activi ty between Wild 
Strain of SV40 Vi rus  and I ts  t sA-30  Mutant 

Immunizing matezial. 1 

i 

Results of trampiantatlon 
test* 

lg PD,e I ( + S E )  I g i R  t 

Control 
(no virus 
injected) 0,50-----0,31[ 

Wild flzain of 
SV40 

Mutant tr 

8.3 
7,3 
6.3 
5.3 

8.5 
7.5 
6.5 

>4,2-----0,30 
>tl .9~- 0.35 

/> 1,47 + 0,39 
0,7720,33 

>~4,4~-0,35 
1,0--0,65 

0,78--0,34 

~3,70 
~1,40 
~0,97 

0,27 

/>3,90 
0,50 
0,28 

>8,8 
/>2,9 
>/1,9 

0,5 

~>9.3 
0,7 
0,6 

* Log PD50 indicates  logar i thm of dose  
of ce l l s  of t e s t  t u m o r  which, when 
t ransp lan ted ,  gave t u m o r  growth in 50% of 
animals ;  log IR denotes  loga r i thm of index 
of r e s i s t ance .  

TABLE 2. Dependence of Leve l  of Speci-  
fic Res i s tance  in H a m s t e r s  Immunized  
with Var ious  Doses  of T u m o r  Cel ls  In-  
duced by SV40 Virus  

Immunizing material 

No. of cells 
injected 

Results of 
tramplanta. 
test with tu- 
mor induced 
by SV40 virus r 

into 
hamster log 

PD60 
log 
IR 

Control (no virus injected) _ 1,2 -- 

7,5- 10 6 
3,7.10 6 
9,0.10 ~ 
4,5.10 5 
3,4.10 ~ 
1.8- 10 5 

Cells of tumor induced by 
wiM strain of SV40 virus 
(~-1)* 

4.90 
3,90 
2,30 
1,60 
1,40 
1,30 

3,70 
2,70 
1,10 
0,40 
0,20 
0.10 

* All s a m p l e s  of ce l l s  we re  i r r ad ia t ed  in 
a dose  of 12,000 rad  before  injection into 
h a m s t e r s .  
t Legend as in Table 1. 

To sum up the r e s u l t s  it can  thus be sa id  that  the r e s i s t a n c e - i n d u c i n g  activi ty of SV40 v i rus  in v i t ro  c o r -  
r e l a t e s  with STTA synthes i s  in ce l l s  t r a n s f o r m e d  by the v i rus .  
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