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Immunization of ra ts  by ceils of autologous induced tumors  combined with heterogeneous p r o -  
tein (human se rum T globulins) leads to marked inhibition of growth of p r imary  tumors ,  to 
their  r egress ion  in some animals,  and to a reduction in the intensity of metastasizat ion.  

Man and animals,  when affected by a malignant tumor,  can react  against the development of metas tas is  
[1, 2, 6, 11, 13]. According to data in the l i terature ,  the response of the organism to tumors  depends on 
the one hand on the antigenicity of the tumor  [9, 12, 13],and on the other hand, on the intensity of the de -  
fensive react ions of the organism affected by the tumor  [2, 3, 10]. 

As a rule,  metastas izat ion of tumors  takes place most  intensively when the defensive react ions  of 
the organism are weakened. However, according to some reports ,  react ivi ty of the host against a tumor  
can be increased by cer ta in  procedures  [4-6]. For  this reason the development of experimental  methods 
of influencing metastas izat ion is of great  interest  to oncology. 

The object of the investigation descr ibed below was to study the charac te r  of growth and me ta s t a s i za -  
tion of malignant tumors  in ra ts  following immunization of the animals with cells of an autotogous tumor  
bound with heterogeneous protein by means of diazobenzidine. 

The basis for  this investigation was the work of Landsteiner  [8], who obtained antibodies against non- 
antigenic substances by binding them to heterogeneous proteins.  

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

Tumors  of the muscle t issue of the thigh were induced in Wistar  ra ts  aged 6-8 months by injection of 
9 ,10-dimethyl- l ,2-benzanthracene (DMBA) dissolved in mineral  oil, in a dose of 5 mg per animal. By s u r -  
gical operation 4 months after  injection of the carcinogen, the g rea te r  part  of the tumor  was removed f rom 
all animals of the experimental  group and 3 control groups,  and used for  immunization, for  the preparat ion 
of histological sections,  and for  immunological studies. Since tumors  induced in muscle t issue as a rule 
grow by infiltration, small  a reas  of tumor  t issue were left behind in the rats  af ter  the operation. 

Cells of an autologous tumor ,  bound by means of diazobenzidine with human serum 7 globulin by the 
method of Cabot and Mayer [7], were used for  immunization of the ra ts ,  by 2 injections at an interval of 
12 days. A mixture of tumor  cells (0.5 ml) with Freund ' s  complete adjuvant (1 mr) was used  so that the 
total dose per  animal was 1.5 ml. 

For  the histological study of the tumors  before and after  immunization, mater ia l  was fixed in 10% 
formalin.  Sections were stained with hematoxylin and eosin. 
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Fig. i. Primary induced polymorphocellular sarcoma in 

a rat (200 • a) before immunization; b) after immuniza- 

tion of rat with heterogeneous complex. 
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Fig .  2. Resul t s  of aga r  p rec ip i t a t ion  tes t  with s e r a  of r a t s  
immunized  with he terogeneous  complex.  A b s c i s s a ,  number  
of s e r a ;  o rd ina te ,  pe rcen tage  of reac t ing  se ra ;  1) antigen 
f r o m  normal  ra t  musc le  t i s sue ;  2) ant igen f r o m  autologous 
tumor  t i s sue ;  3) human s e r u m  T globulin.  

In p a r a l t e l  t e s t s  before  and a f t e r  each  immuniza t ion  of the e xpe r i m e n t a l  animals ,  the level  of a n t i -  
bodies  r eac t ing  with ant igens f r o m  tumor  t i s s u e s  and norma l  t i s s u e s  was de t e rmined  by Ouchter lony ' s  agar  
diffusion reac t ion .  

The animals were divided into 5 groups: i) experimental group of 24 rats immunized with cells of an 

autologous tumor bound with human serum T globulin; 2) control group iconsistingof 22 rats immunized with 
cells of an autologous tumor (native); 3) control group 2 consisting of 14 rats immunized with a mixture of 
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TABLE 1. Effect  of I m m u n i z a t i o n  of Rats  with a He te rogeneous  
Complex  on Growth and M e t a s t a s i z a t i o n  of Induced T u m o r s  

Group of rats 

Immunized with cells of autologous tumor 
+ HSG + FA(expetiment) . . . . . .  
Immunized with cells of autologous tumor 
+ FA (control 1) . . . . .  
Immunized with HSG + DB+ FA 
( control 2) . . . . . . . . . . . . . . .  
Removal of tumor(control 3) . . . . . .  
No treatment (control 4) . . . . . . .  

No. of rats with No. of 
t u m o r s  __ 't rats with 

beforJ after metas- 
]tases 

24 I 14 
22 19 

14 12 
25 
25 

4 

12 

13 

Notation: HSG - h u m a n  s e r u m  7 g lobul in ;  FA - F r e u n d ' s  ad  
DB -- diazobenzidine. 

Development of 
metastases 

lu.ngs lymph 
glands 

3 1 

9 3 

o7 l 1 4 
9 4 

uv ant;  

d iazobenz id ine  and human  s e r u m  2/globul in ;  4) con t ro l  group 3 made up of 25 r a t s  f r o m  which the t u m o r  
was  r e m o v e d  and no o ther  t r e a t m e n t  g iven;  5) con t ro l  group 4 cons i s t i ng  of 25 r a t s  r e c e i v i ng  no t r e a t m e n t  
but p o s s e s s i n g  induced  t u m o r s .  

All the e x p e r i m e n t a l  a n i m a l s  and r a t s  of the con t ro l  g roups  were  s a c r i f i c e d  on the 40th day a f t e r  the 

l a s t  i m m u n i z a t i o n  or  a f t e r  the end of the e x p e r i m e n t .  

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

The e x p e r i m e n t a l  r e s u l t s  a re  s u m m a r i z e d  in Table  1. 

The r e s u l t s  showed m a r k e d  inh ib i t i on  of g rowth  and  m e t a s t a s i z a t i o n  of p r i m a r y  induced  t u m o r s  in  
a n i m a l s  i m m u n i z e d  wi th  ce l l s  of the autologous t u m o r  bound with he t e rogeneous  p r o t e i n  (P = 0.0003; when 
ca l cu la t ing  P ,  the p e r c e n t a g e  of m e t a s t a s i z a t i o n  in  the e x p e r i m e n t a l  and con t ro l  g roups  was  compared) .  

Morpholog ica l  i nves t i ga t i on  of t u m o r s  t aken  f r o m  the r a t s  before  i m m u n i z a t i o n  showed that  they c o n -  
s i s t ed  of c l e a r l y  def ined p o l y m o r p h o c e l l u l a r  and s p i n d l e - c e l l  s a r c o m a s  and r h a b d o m y o s a r c o m a s  (Fig.  l a ) .  
In t ens ive  lymphoid  i n f i l t r a t i o n  and n e c r o s i s  of t u m o r  ce l l s  were  o b s e r v e d  in t u m o r s  taken  f r o m  the e x p e r i -  
men ta l  a n i m a l s  a f t e r  i m m u n i z a t i o n  (Fig.  lb ) .  

In the con t ro l  g roups ,  diffuse co l l ec t ions  of lymphocy tes  and a lso  s ingle  lymphocy tes  were  o b s e r v e d  
in the f ie ld  of v i s i o n  in  m a t e r i a l  t aken  f r o m  indiv idual  r a t s .  

I m m u n o l o g i c a l  i n v e s t i g a t i o n s  u s ing  the aga r  p r e c i p i t a t i on  t e s t  showed (Fig.  2) that  the s e r a  of the e x -  
p e r i m e n t a l  a n i m a l s  each  f o r m  one p r e c i p i t a t i o n  band  with an t i gens  f r o m  t i s s u e s  of the autologous t u m o r  in 
62.5% of c a s e s .  These  s a m e  s e r a  r e a c t e d  wi th  an t i gens  f r o m  n o r m a l  m u s c l e  t i s s u e ,  but in a s m a l l e r  p e r -  

centage of c a se s  (41). 

Sera  f r o m  r a t s  of the con t ro l  g roups  r e a c t e d  pos i t ive ly  in the a g a r  p r ec ip i t a t i on  t e s t  with an t igen  f r o m  
autologous t u m o r  t i s s u e  in 27% of c a se s  (control  1) and 15% of c a s e s  (control  2), and with an t igens  f r o m  n o r -  
m a l  m u s c l e  t i s s u e  in 40 and 21% of cases ,  r e s p e c t i v e l y .  

The s e r a  of u n i m m u n i z e d  r a t s  (cont ro ls  3 and 4) f o r m e d  p r e c i p i t a t i o n  l ines  in only 0.8% of c a se s  with 
ant igen  f r o m  autologous t u m o r  t i s s u e  and in 40% of c a se s  with an t igen  f r o m  n o r m a l  m u s c l e  t i s s u e .  

P o s t m o r t e m  e x a m i n 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  r e v e a l e d  a m a r k e d  i n c r e a s e  in s ize  of the 

sp leen  c o m p a r e d  with con t ro l  a n i m a l s  of both the i m m u n i z e d  and u n i m m u n i z e d  g roups .  

The r e s u l t s  indica te  that  fol lowing i m m u n i z a t i o n  of r a t s  with autologous t u m o r  ce l l s  bound with h e t e -  
rogeneous  p ro t e in ,  m a r k e d  ac t iva t ion  of c e l l u l a r  and h u m o r a l  f a c t o r s  of i m m u n i t y  i s  obse r ve d .  These  
f a c t o r s  ev iden t ly  p lay  a ro le  in  the inh ib i t ion  of g rowth  and m e t a s t a s i z a t i o n  of the p r i m a r y  induced  t u m o r s .  
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