
the spleens of CBA mice, changes in the weight of the lymphoid organs observed in the present experiments can 
perhaps be explained by immunological mechanisms. This hypothesis is supported by certain features of the 
phenomenon observed, resembling the graft versus host reaction. As Tables 1 and 2 show, the increase in the 
splenic index was accompanied by a progressive decrease in the weight of the thymus; the sum of the indices 
of the thymus and spleen in these experiments,  moreover,  was constant [9]. The impression is gained that in 
this test  system there is a nredistribution" of activities of the thymus and spleen. 

The characterist ic dynamics of the weight of the lymphoid organs observed in CBA mice when infected 
with oncogenie simian adenovirus during the first  day of life (Table 2) was partly due, it seems, to a change in 
the activity of their spleen ceils, for when these cells were transplanted into normal syngeneic newborn re-  
cipients similar results  were observed: an increase in the splenic index accompanied by a progressive de- 
crease in the index of the thymus. The discovery of cells specifically adsorbed on a monolayer of embryonic 
fibroblasts and also of cells capable, when transplanted into a syngeneic system, of inducing phenomena re -  
sembling the graft versus host reaction in newborn animals in the spleens of CBA mice infected with SA7 (C8) 
virus, indicates that even in the ear ly  stages of carcinogenesis an autoimmune response is formed, evidently 
by induction by the direct action of the virus on the immunocompetent system. 
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M E C H A N I S M  OF THE I N H I B I T O R Y  E F F E C T  OF BCG V A C C I N E  

ON S P E C I F I C  A N T I T U M O R  I M M U N I T Y  IN SYRIAN H A M S T E R S  

L. V. A g i b a l o v a  UDC 616-006-097.3-02:615.372:576.852.211 

The duration of the inhibitory effect of BCG vaccine on antitumor immunity induced by SV 40 
virus in Syrian hamsters  and the possibility of restor ing immunity after vaccination were in- 
vestigated. Specific resis tance in animals immunized with SV 40 virus and then inoculated 
with BCG remained inhibited for 1 year  after vaccination. A further injection of SV 40 virus 
into hamsters  previously subjected to combined immunization reinduced specific immunity in 
the animals to tumors.  The results show that the phenomenon of abolition of specific anti- 
tumor resistance by BCG vaccine is probably cellular in nature. 
KEY WORDS: BCG vaccine; SV 40 virus; antitumor resistance.  

A role of increasing importance in experimental studies of immunoprophylaxis and immunotherapy of 
tumors by means of systemic adjuvants (BCG, etc.) isbeingplayed by tests of combined specific immunization 
and nonspecific immunostimulation. Investigations in the wri ter ' s  laboratory have shown that injection of BCG 
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T A B L E  1. D u r a t i o n  of  I n h i b i t o r y  Ac t ion  of  BCG V a c c i n e  on 
R e s i s t a n c e  

Immunizing 
material 

- -  5 
SV40 5 
~CG 5 
SV40 followed 14 day.~ 

later by BCG 5 

SV4O 
BCG 
SV40 followed 14 days 

later by BCG 

Time be- i 

Number of tween BGG 
animals in injectiofi- i 
group and resis- ! 

tance, mos. i log PDs0 
testing i 

l 
2,55 

3 ~3,86 
2,92 

10 
10 
l0 

10 

6 

1,54 

0,87 
2,69 
1,97 

1,44 

Resistance to tumo[ 

log IR t 

~ I  ,3 ~ 2 , 2  
0,37 0,9 

--1,0 --1,5 

1,82 5,0 
1,1 2,6 

O,97 1,4 

SV40 
BCG 
SV40 followed 14 days 

later by BCG 

10 
10 
10 

10 

12 
2,1 
3,85 
1,26 

1,68 

1,75 
--0,84 

--0,42 

2,8 
--1,4 

--0,7 

v a c c i n e  into  h a m s t e r s  i m m u n i z e d  with  SV 40 v i r u s  c o m p l e t e l y  o r  p a r t i a l l y  i nh ib i t s  s p e c i f i c  a n t i t u m o r  i m m u n i t y  
[1-3].  The  i n h i b i t o r y  e f fec t  of  BCG on r e s i s t a n c e  e x t e nds  to a n t i t u m o r  i m m u n i t y  i nduc e d  b y  i n j e c t i o n  of  i r r a d i -  
a ted  t u m o r  c e l l s  and i t  i s  a s s o c i a t e d  with  the  ac t ion  o f  the  b a c t e r i a l ,  but  not  the  h u m o r a l  c o m p o n e n t  o f  the  
v a c c i n e .  The m e c h a n i s m  of  th i s  p a r a d o x i c a l  a c t i o n  of BCG on s p e c i f i c  a n t i t u m o r  i m m u n i t y  i s  s t i l l  unknown. 

The  o b j e c t  o f  t h i s  i n v e s t i g a t i o n  was  to d e t e r m i n e  the d u r a t i o n  o f  the  i n h i b i t o r y  ac t ion  of  BCG v a c c i n e  on 
r e s i s t a n c e  and to s tudy  w h e t h e r  a n t i t u m o r  i m m u n i t y  can  be r e s t o r e d  a f t e r  BCG v a c c i n a t i o n  in  S y r i a n  h a m s t e r s .  

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

E x p e r i m e n t s  w e r e  c a r r i e d  out  on n o n i n b r e d  S y r i a n  h a m s t e r s  ob t a ined  f r o m  the  S to lbovaya  N u r s e r y ,  A c a d -  
e m y  of  M e d i c a l  S c i e n c e s  of  the  USSR. Adul t  h a m s t e r s  w e r e  i m m u n i z e d  by a s i ng l e  i n t r a p e r i t o n e a l  i n j e c t i o n  of  
1 ml  of  a s u s p e n s i o n  con ta in ing  s i m i a n  v a c u o l i z i n g  v i r u s  SV 40 ( s t r a i n  No. 128) with an i n f e c t i o u s  t i t e r  of  10 ~'5. 

To abo l i sh  a n t i t u m o r  r e s i s t a n c e  BCG v a c c i n e  was u sed  in the  f o r m  of  an u n d r i e d  b a c t e r i a l  s u s p e n s i o n  
( p r e p a r e d  by  the  N. F.  G a m a l e y a  I n s t i t u t e  of  E p i d e m i o l o g y  and Mic rob io logy} .  In a l l  c a s e s  BCG was i n j e c t e d  
i n t r a d e r m a l l y  in a d o s e  o f  0.25 m g  in 0.2 ml  o f  E a g l e ' s  me d ium.  

To t e s t  the  l e v e l  of  a n t i t u m o r  i m m u n i t y  the  t r a n s p l a n t a t i o n  t e s t  in vivo was  u s e d  in i t s  m o s t  s e n s i t i v e  
m o d i f i c a t i o n  [4]. The l o g a r i t h m  of  the  dose  o f  c e l l s  i n j e c t e d ,  which c a u s e d  t u m o r s  to de ve lop  in 50% of  a n i m a l s  
(log PD50) , was  d e t e r m i n e d  by the me thod  of  Reed  and Muench [6], and the d i f f e r e n c e  be tween  PDs0 in the  g r o u p s  
o f  e x p e r i m e n t a l  and c o n t r o l  h a m s t e r s  gave  the  index  of  r e s i s t a n c e  (IR). The s i g n i f i c a n c e  of  d i f f e r e n c e s  in  IR 
was  d e t e r m i n e d  by S t u d e n t ' s  t - t e s t .  

EXPERIMENTAL RESULTS 

The object of the present experiment was to determine how long after injection of BCG vaccine its in- 
hibitory effect on specific antitumor immunity lasted. For this purpose hamsters inoculated with SV 40 virus, 
BCG, or SV 40 virus and 14 days later with BCG, as well as control uninoculated animals, were divided into 
three subgroups, the first of which contained 20 animals, but the other two, because of the long duration of the 
experiment, contained twice that number of hamsters. The level of resistance to transplantation of cells of the 
test tumor (SV 40) was determined in the first subgroup three months, and in the second and third subgroups 6 
and 12 months respectively after injection of BCG. The inhibitory action of BCG vaccine on resistance was 
clearly manifested at all the above times. Meanwhile the preparation of BCG used was unable to indu6e non- 
specific antitumor resistance per se in any of the subgroups (Table 1). 

To investigate the possibility of restoring resistance in simian hamsters when induced by the virus, ex- 
periments were carried out on five groups of animals, which were immunized either with SV 40 virus or with 
BCG virus or with a combination of both, the order of administration of the components being varied. One 
group of hamsters, inoculated with SV virus and, 14 days later, with BCG vaccine, received a further injection 
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TABLE 2. Effect  of Reinoculation of SV 40 Virus  on Res i s t ance  
of  H a m s t e r s  Inoculated with SV 40 and BCG 

Immunizing material 

m 

SV40 
BCG 
SV40-1- BCG 
SV40+ BCG +SV40 
BCG ].-SV40 

l~IOo of 
animals , 
in group 

5 
5 
5 
5 
5 
5 

Interval be- 
tween im- 
muniza- 
tion$ 

14 days 
14 
14 

R~istance to tumor 

log PDs0 log IR 

2,62 
>4,25 >1,63 
~2,68 ~0,06 

2,25 --0,37 
>3,96 :~1,34 
>4,25 >1,63 

~0,1 
--0,5 
>2,2 
>2,6 

of SV 40 v i rus  14 days a f te r  the BCG. Uninoculated animals  se rved  as the control .  The resu l t s  s u m m a r i z e d  
in Table 2 show that  r e immuniza t ion  of the h a m s t e r s  with SV 40 v i rus  two weeks before  t ransplanta t ion  of 
t u m o r  cel ls  neut ra l ized  the inhibi tory action of the vaccine  on r e s i s t a n c e  and reinduced ant i tumor  immuni ty  in 
the an imals  of  this group. 

A high level  of  specif ic  an t i tumor  r e s i s t a n c e  also was obse rved  in the animals  inoculated with BCG 
vacc ine  and 14 days l a t e r  with SV 40 v i rus ,  conf i rming previous  observa t ions  [1-3]. The p repara t ion  of BCG 
vacc ine  used in this ease ,  just  as in the f i r s t  exper iment ,  was i t se l f  unable to induce re s i s t ance .  

To explain the phenomenon of inhibition of speci f ic  r e s i s t a n c e  by BCG vaccine it has been suggested that 
the lymphoeytes  respons ib le  for r e s i s t a n c e  induced by ST 40 v i rus  a re  a t a rge t  for  BCG, admin i s t r a t ion  of 
which may cause  t hem to undergo intensive p ro l i fe ra t ion  of the b l a s t - t r a n s f o r m a t i o n  type [1, 2]. Another 
m e c h a n i s m  of this phenomenon could be se lec t ive  s t imulat ion of the cells which neut ra l ize  the action of specif ic  
immune  lymphocytes ,  poss ib ly  by prevent ing  the i r  contact with the t a rge t  cel l  o r  by neutra l iz ing lymphocytes  
s ec r e t ed  by them.  The exis tence  of such T- lymphocy tes  in the spleen of animals  immunized  against  t u mo r s  has 
been r epor t ed  by Klein [5]. It  can tenta t ively  be suggested that  these  s u p p r e s s o r  cel ls  a re  more  sens i t ive  to the 
s t imulat ing effect  of  BCG than T - k i l l e r s  and, as a r e su l t  of  combined immunizat ion,  the resu l tan t  r e sponse  of 
the rec ip ien t  is  d i rec ted  toward a lowering of ant i tumor  r e s i s t ance .  

Reimmuniza t ion  of the BCG-vacc ina ted  h a m s t e r s  with v i rus  caused the format ion  of new speci f ica l ly  
sens i t ized  lymphocytes ,  and a high level  of specif ic  ant i tumor immuni ty  was r e s to r ed  in these  animals .  

The m e c h a n i s m  of the inhibi tory action of BCG vaccine  on r e s i s t ance  thus st i l l  r ema ins  unexplained. 
P r e se rva t i on  of the inhibi tory effect  of  the vaccine  on speci f ic  ant i tumor immuni ty  for  a long period of t ime  
and the poss ibi l i ty  of reinduct ion of r e s i s t a n c e  by means of SV 40 v i rus  indicate that this phenomenon in all 
p robabi l i ty  is  ce l lu lar  in nature .  Adaptive t r a n s f e r  expe r imen t s  may perhaps  help to pinpoint the m e c h a n i s m  
of abolition of an t i tumor  r e s i s t a n c e  by BCG vaccine.  
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