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Immunization of C3HA mice under controlled syngeneic conditions with homogenates of the 
spleen and a mixture of the v i sce ra  {liver, kidney, spleen, lungs, heart) of mice of the same 
line and sex inhibits to some extent the development of tumors  induced by in t ramuscular  in- 
jection of 20-methylcholanthrene.  A stat is t ical ly significant increase  of 2-3 weeks in the 
latent per iod of tumor  development and of 2.5-4 weeks in the survival period of the immunized 
animals compared with the control  was observed. 

Immunization with normal  syngeneic t i ssues  has been shown to increase  the res is tance of C3HA mice 
appreciably to subsequent inoculation with hepatoma 22a [1]. 

This paper  descr ibes  the resul ts  of experiments  to study the effect of immunization with normal  syn-  
geneic t i ssues  on tumor  induction in mice of the same inbred line following in t ramuscular  injection of 20- 
methylcholanthrene. 

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

Male C3HA mice weighing 15-18 g were used in the experiments.  Homozygosity of the line was 
verif ied by the transplantation test.  The animals were  immunized with homogenates of normal  syngeneic 
t i ssues  {liver, kidneys, spleen, skeletal muscles) and also with a mixture of cer tain v i sce ra  {liver, kidneys, 
spleen, lungs, heart) in equal proport ions.  The homogenates were p repared  in 0.14 M NaC1 solution before 
use, and a single dose of 10-20 mg tissue per  mouse was given. Immunization was by intraperi toneal  injec- 
tion of the mater ia l  together with an adjuvant, consisting of killed BCG vaccine in a dose of 0.05 mg per  
mouse. Before injection of the carcinogen the mice were  immunized four t imes (the main cycle); the in ter -  
vals  between injections of the antigen were 3-4 days. Reimmunization was car r ied  out in the next 3 months: 
three monthly ser ies ,  each of one or  two injections of the antigen. The control  animals received the adju- 
vant only. 

Tumors  were  induced with 20-methylcholanthrene.  The compound was dissolved in a 1:3 mixture of 
benzene and sunflower oil and injected into the thigh muscles  in a dose of 2.5 mg per  mouse (in 0.2 ml of 
solvent) on the 5th day after  the end of the main cycle of immunization. 

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

The mean latent period of tumor development in the mice of the control group receiving adjuvant only, 
based on the resul ts  of three experiments,  was 9.6-12.4 weeks, and their  mean survival t ime var ied  from 
14.9 to 17.7 weeks {Table 1). In mice immunized with homogenates of the spleen and a mixture of the 
v i sce ra  there  was a stat ist ically significant increase  of 2-3 weeks in the latent per iod of tumor  develop- 
ment and of 2.5-4 weeks in the period of survival of the animals compared with the control (see experiments  
nos. 1 and 2); in experiment no. 3 s imilar  resul ts  were not obtained; it is possible that this might be due to 
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TABLE 1. Effect  of I m m u n i z a t i o n  with Norma l  Syngeneic  T i s s u e s  
on Induc t ion  of T u m o r s  in  C3HA Mice  a f t e r  I n t r a m u s c u l a r  I n j e c -  
t ion  of 2 0 - m e t h y l c h o l a n t h r e n e  

Ex.pt. 
Material for immuniza- go.of 
tlon and dose mice 

Skeletal muscles: 
20 mg per mouse 
10 mg per mouse 

Mixture of viscera: 
10 mg per mouse 

Control 

21 
25 

20 
23 

k ssessmerrt of induction of tumors 

latent pert- P con- 
od ~in trbl- ex- 
weeks) periment 

13,7• <0,~5 
12,2~0,31 >0,05 

15,35~0,98 <0,01 
12,4~0,33 

lengthof 
survivalof 
mice (in 
weeks) 

t8,2"+'1,08 
17,4m0,67 

21,6-----1,6 
17,7~0,61 

P con- 
trol- ex- 
periment 

>0,05 
>0,05 

<0,05 

Liver: 10 mg per mouse 
Kidneys. 10 mg per mouse 

Spleen; 10 mg ,per mouse 
Co ntro I 

Skeletal musc lesz 
20 mg per mouse 

Mixture of viscera: 
10 mg per mouse 

Spleem 10 mg per mouse 
Control 

22 
20 

24 
23 

15 

11 
14 
18 

11,7~0,33 
11,8+0,38 

13,020,47 
I 1,0~0,31 

10,420,45 

10,2• 
10,7~0,56 
9,6~0,29 

>r 
> 0,05 

<0,001 

>0,05 

>0,05 
> 0,05 

16,3~0,36 
15,6-----0,43 

17,4~0,59 
14,9m0,35 

15,7'-0,37 

16,2~0,43 
15,3~0,42 
15,4+0,59 

<0,01 
>0,05 

<0,001 

1 

>0~05 

> 0,05 
> 0,05 
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Fig.  1 Fig .  2 

Fig.  1. Cu rve  of m o r t a l i t y  of mice  in  e x p e r i m e n t  no. 1: 1) con -  
t ro l ;  2 and 3) i m m u n i z a t i o n  with homogena tes  of ske le ta l  m u s c l e s  
t aken  in  doses  of 20 and 10 mg t i s s u e  p e r  mouse  r e spe c t i ve l y ;  
4) i m m u n i z a t i o n  with m i x t u r e  of homogena tes  of v i s c e r a .  H e r e  
and in Fig .  2: a b s c i s s a ,  t i m e  of death of mice  (in weeks) ;  o r d i -  
na te ,  n u m b e r  of mice  dying (in pe rcen t ) .  

Fig.  2. Curve  of m o r t a l i t y  of mice  in  e x p e r i m e n t  no. 2: 1) con -  
t r o l ;  2, 3, and 4) i m m u n i z a t i o n  with homogena tes  of k idneys ,  
l i v e r ,  and sp l een  r e s p e c t i v e l y .  

changes  in  the s c h e m e  of i m m u n i z a t i o n  of the e x p e r i m e n t a l  a n i m a l s .  So fa r  as the e x p e r i m e n t s  in which 
homogena t e s  of ske le ta l  m u s c l e s ,  l i ve r ,  and k idneys  w e r e  used  for i m m u n i z a t i o n ,  in  these  cases  the re  was  
only a t endency  for  the r a t e  of t u m o r  deve lopmen t  to d e c r e a s e  and for the t i m e  of death of the mice  to be  
delayed.  

F u r t h e r  m a t e r i a l  for  the  eva lua t ion  of t u m o r  induc t ion  in the m i c e  i m m u n i z e d  with n o r m a l  syngene ic  
t i s s u e s  can a l so  be ob ta ined  by c o m p a r i n g  the s t a t i s t i c s  for  t h e i r  m o r t a l i t y  ( e x p e r i m e n t s  nos.  1 and 2) at 
d i f f e ren t  t i m e s  a f t e r  i n j ec t i on  of the c a r c i n o g e n  (Figs .  1 and 2). The r a t e s  of deve lopmen t  of the t u m o r s  
in these  e x p e r i m e n t s  w e r e  not i den t i ca l ,  as is  c l e a r  f rom the t i m e  at which al l  the mice  in  the cont ro l  g roups  
died:  in  e x p e r i m e n t  no. 1 th i s  was  10 weeks ,  whi le  in  e x p e r i m e n t  no. 2 it  was  6 weeks .  This  fac tor  a lso  
i n f luenced  d i f f e r e n c e s  in  the t i m e s  of death  of the i m m t m i z e d  and con t ro l  mice ,  fo r  these  d i f f e r e nc e s  w e r e  
m o r e  m a r k e d  in a n i m a l s  in  which the t u m o r s  developed m o r e  slowly. 
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These  r e su l t s  show that immunizat ion with normal  syngeneic t i s sues  inhibits t umor  development 
induced by i n t r am us cu l a r  injection of 20-methylcholanthrene  to a ce r ta in  extent. P r epa ra t i ons  f rom a mix-  
ture  of v i s c e r a  and f rom the spleen were  most  effect ive in this respec t ,  evidently because  they contained a 
wider  spec t rum of normal  cell  antigens. These  may also have included antigens whose synthesis  is in tens i -  
fied in maligant  cel ls .  In other words ,  the ef fec t iveness  of immunizat ion with normal  t i s sues  is linked with 
the p rob lem of intensif icat ion of the synthesis  of he te ro -o rgan ic  antigens in tumor  cel ls  [2]. 

According to Re ine r  [3], t r ea tmen t  of an imals  with no rma l  t i s sues  induces mechan i sms  which, under  
o rd inary  conditions of t i s sue  repa i r ,  p romote  r emova l  of the necrobiot ic  cells.  The w r i t e r s  cons ider  that 
during immunizat ion with no rma l  syngeneic t i s sues  the re  is  an inc rease  in the intensi ty of the homosta t ic  
r e sponse  of the recipient ,  immunological  in nature,  a imed at el iminating cel ls  in which, under  the influence 
of var ious  fac tors ,  the re  is  an ectopic intensif icat ion of the synthesis  of ce r ta in  normal  antigens. The 
poss ib i l i ty  cannot be ruled out that these mechan i sms  may contr ibute to the el imination of neoplast ical ly  
t r a n s f o r m e d  cells.  
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