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

W I T H  T U M O R S  

R .  D.  A n t o n y u k  UDC 6 1 6 - 0 0 6 - 0 9 2 . 9 - 0 9 7 . 3  

The s e r a  of n o r m a l  r a t s  and of r a t s  With t u m o r s  induced  by  a c a r c i n o g e h  o r  a r i s i n g  as  a r e s u l t  of 
h o r m o n a l  d i s t u r b a n c e s  r e a c t  in low t i t e r s  wi th  a n t i g e n s  of a u t o - ,  i s o - ,  and homologous  n o r m a l  o r g a n s .  
S e r u m  of h ,a l thy  r a t s  r e a c t s  m o r e  w e a k l y  wi th  i s o l o g o u s  t u m o r  t i s s u e  than wi th  n o r m a l  o r g a n s  of  the s a m e  
o r i g i n .  S e r u m  of r a t s  wi th  t u m o r s  r e a c t s  twice  to t h r e e  t i m e s  m o r e  s t r o n g l y  with  a n t i g e n s  of an a u t o l o g -  
ous  t u m o r  than wi th  an t igens  of c o r r e s p o n d i n g  n o r m a l  o r g a n s .  

The o b j e c t  of  th 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  a n t i t u m o r  a n t i b o d i e s  u n d e r  cond i t ions  in which  i m -  
muno log i c  d i f f e r e n c e s  b e t w e e n  the t u m o r  and n o r m a l  t i s s u e s  would  not  p r e v e n t  e s t i m a t i o n  of t h e i r  a n t i -  
t u m o r  s p e c i f i c i t y  [1, 2, 6, 9, 12-15] .  

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

The m a i n  e x p e r i m e n t s  w e r e  c a r r i e d  out  on W i s t a r  r a t s  wi th  t u m o r s  induced  by  a c a r c i n o g e n  (DMBA) 
o r  by a r t i f i c i a l l y  p r o d u c e d  h o r m o n a l  d i s t u r b a n c e s *  u n d e r  the cond i t ions  of a s ing le  au toch tonous  hos t .  Th i s  
c o m p l e t e l y  r u l e d  out  the in f luence  of f a c t o r s  c o n n e c t e d  wi th  t r a n s p l a n t a t i o n  i m m u n i t y .  Ana logous  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 r m a l  r a t s  of the s a m e  g e n e t i c  l ine  (cont ro l  No. 1) and on n o n i n b r e d  r a t s  wi th  a 
t r a n s p l a n t e d  G n e r i n ' s  c a r c I n o m a  (con t ro l  No. 2). B e s i d e s  i n v e s t i g a t i o n s  of the s a m e  a n i m a l  (autologous  
cond i t ions ) ,  a s e r i e s  of c r o s s e d  r e a c t i o n s  was  c a r r i e d  out be tw e e n  s e r u m  and a n t i g e n s  be long ing  to e x p e r i -  
m e n t a l  and c o n t r o l  r a t s ,  i . e . ,  u n d e r  i s o l o g o u s  ( W i s t a r  r a t  wi th  t u m o r - n o r m a l  W i s t a r  ra t )  and homologous  
( W i s t a r  r a t - n o n i n b r e d  ra t )  cond i t i ons .  Hence ,  in the c o u r s e  of the i n v e s t i g a t i o n ,  in each  e x p e r i m e n t  "au -  
t o i m m u n e "  and c r o s s e d  r e a c t i o n s  w e r e  s t ud i e d  in t h r e e  a n i m a l s  wi th  a n t i g e n s  of t u m o r s  and of n o r m a l  t i s -  
s u e s  ( l ive r ,  s p l e e n ,  s o m e t i m e s  ovary)  of e ach  of them.  The s c h e m e  of the e x p e r i m e n t  is  a s  fo l lows :  

Serum Antigens 
Tumor Wistar rats with induced tumors I I I 

Normal Wistar rats autologou~ Rologous homologous 
Noninbred rats with transplanted , Spleen 

6uerin's carcinoma I , I 
autologous isologous homologous 

Liver { l 
autologous isologous homologous 

In e v e r y  c a s e  r a t s  of the s a m e  weigh t ,  sex ,  and age w e r e  u s e d  in the c o n t r o l  and e x p e r i m e n t a l  s e r i e s .  

The p r e s e n c e  of a n t i b o d i e s  w a s  d e t e r m i n e d  f r o m  r e s u l t s  of the c o m p l e m e n t  f i xa t ion  r e a c t i o n  in I o f f e ' s  
m o d i f i c a t i o n  in the cold  wi th  s e r u m  in d i l u t i ons  of 1, 2, 4, 8, 16, 20, 40, 80, 160, 320, and 640 t i m e s .  A n t i -  
gens  of t u m o r s  and n o r m a l  t i s s u e s  ( individual)  w e r e  ob ta ined  by  the me thod  d e s c r i b e d  by  V. Ya. F e l e m  [10]. 
The r e s u l t s  w e r e  r e a d  f r o m  the l a s t  d i lu t ion  of s e r u m  in which  c o m p l e t e  inh ib i t ion  of h e m o l y s i s  was  ob -  
s e r v e d  (++ + +). The r e s u l t s  w e r e  s u b j e c t e d  to s t a t i s t i c a l  a n a l y s i s  to ob ta in  the m e a n  t i t e r s ,  wh ich  we re  c a l -  
c u l a t e d  as  the g e o m e t r i c  m e a n  of the t i t e r s  of i nd iv idua l  r e a c t i o n s  of e a c h  type  [7]. 

*Transplantation of the ovary into the spleen of castrated rats by Biskind's method; for brevity tumors in- 
duced inthis way are described as Biskind's model. 

Laboratory of Immunology of Tumors, Kiev Research Institute of Experimental and Clinical Oncology 
(Presented by Active Member of the Academy of Medical Sciences of the USSR N. N. Sirotinin). Translated 
from Byulleten' l~ksperimental'noi Biologii i Meditsiny, Vol. 66, No. 8, pp. 93-97, August, 1968. Original 
article submitted April 27, 1966. 
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E X P E R I M E N T A  L R E S U L T S  

The s t a t i s t i c a l l y  t r e a t e d  r e s u l t s  of e x p e r i m e n t s  wi th  both m o d e l s  of t u m o r s  a r e  shown in Tab le  1. 
They can  be s u m m a r i z e d  as  fo l lows .  S e r a  of a l l  the i n v e s t i g a t e d  a n i m a l s  r e a c t e d  wi th  a 0 t i g e n s  of n o r m a l  
o r g a n s - l i v e r  (mean 1 :8-1 :15)  and s p l e e n  ( 1 : 1 7 - 1 : 2 3 )  a s  in a u t o i m m u n e  r e a c t i o n s .  T h e i r  t i t e r s  w e r e  not  
s i g n i f i c a n t l y  dependen t  on p r e s e n c e  o r  a b s e n c e  of a t u m o r  o r  on i t s  c h a r a c t e r ,  o r  on the l ine  to which  the 
a n i m a l s  b e l o n g e d  ( W i s t a r  o r  n o n i n b r e d  r a t s ) .  C r o s s e d  r e a c t i o n s  wi th  an t igens  of n o r m a l  o r g a n s  (in i s o -  
logous  and h o m o l o g o u s  r e l a t i o n s h i p s )  d i f f e r e d  only  s l i g h t l y  in m e a n  t i t e r s  f r o m  the c o r r e s p o n d i n g  "au to -  
i m m u n e "  r e a c t i o n s  and w e r e  l a r g e l y  i n d e p e n d e n t  of the p r e s e n c e  o r  a b s e n c e  of a t u m o r  in the a n i m a l s .  The 
a u t o i m m u n e  r e a c t i o n s  wi th  t u m o r s  depended  on the n a t u r e  of the t u m o r s .  In the c a s e  of a t r a n s p l a n t e d  
G u e r i n ' s  t u m o r  the t i t e r s  of t he se  r e a c t i o n s  did  not  e x c e e d  those  ob ta ined  with  the c o r r e s p o n d i n g  n o r m a l  
o r g a n s .  Wi th  the two m o d e l s  of p r i m a r y  t u m o r s  (DMBA s a r c o m a ,  B i s k i n d ' s  mode l )  t h e s e  r e a c t i o n s  had  
m e a n  t i t e r s  of 1:52 and 1:35, i . e . ,  2 o r  3 t i m e s  h i g h e r  than with  n o r m a l  o r g a n s  of  the s a m e  o r i g i n  (d i f f e r -  
ence  s t a t i s t i c a l l y  s i g n i f i c a n t ,  P < 0.0001).  In c r o s s e d  r e a c t i o n s  wi th  t u m o r  an t igen  th i s  i n c r e a s e d  a c t i v i t y  
was  not found in n o r m a l  r a t s  of the s a m e  g e n e t i c  l ine  o r  In r a t s  wi th  o t h e r  t u m o r s  (P > 0.05).  The m e a n  
t i t e r s  in t h e s e  c a s e s  c o r r e s p o n d e d  to those  ob t a ined  in r e a c t i o n s  wi th  n o r m a l  o r g a n s  of a n i m a l s  wi th  the 
c o r r e s p o n d i n g  t u m o r s  and in a u t o i m m u n e  r e a c t i o n s  wi th  n o r m a l  o r g a n s  (or w e r e  even  s l i g h t l y  l ow e r ) .  

R e a c t i o n s  wi th  an t igens  of a u t o l o g o u s  t u m o r s  and n o r m a l  t i s s u e s  in a n i m a l s  wi th  t u m o r s  have  been  
d e s c r i b e d  p r e v i o u s l y .  If they  a r e  i n t e r p r e t e d  f r o m t h e  po in t  of v iew of " induced"  a n t i b o d i e s  [8], i . e . ,  a s -  
s o c i a t e d  with  the p r e s e n c e  of a t u m o r  in the body,  t h e r e  i s  no need  to d i s c u s s  the e x i s t e n c e  of a n t i b o d i e s  
r e a c t i n g  wi th  n o r m a l  t i s s u e s  o r  the a n t i t u m o r  s p e c i f i c i t y  of a n t i b o d i e s  r e a c t i n g  with  t u m o r  a n t i g e n s .  How- 
e v e r ,  the r e s u l t s  of the s tudy  of " a u t o i m m u n e "  r e a c t i o n s  in g e n e t i c a l l y  i d e n t i c a l  a n i m a l s ,  but  wi thout  t u m o r s  
i . e . ,  in n o r m a l  a n i m a l s ,  showed tha t  in th i s  c a s e  a l s o  r e a c t i o n s  can  be  d e t e c t e d  (and in the s a m e  t i t e r s )  
wi th  a n t i g e n s  of the a n i m a l s '  own n o r m a l  o r g a n s .  It i s  d i f f i cu l t ,  t h e r e f o r e ,  to a t t r i b u t e  the ana logous  r e a c -  
t ions  in a n i m a l s  wi th  a t u m o r  to a n t i b o d i e s  " induced"  by i t s  p r e s e n c e .  

S m a l l  but  c o n s i s t e n t  d i f f e r e n c e s  in m e a n  t i t e r s  found in o u r  e x p e r i m e n t s  in r e a c t i o n s  wi th  the c e r -  
ta in  o r g a n s  ( sp leen ,  l i v e r ) ,  and t h e i r  p e r s i s t e n c e  in i so logous  and h o m o l o g o u s  r e a c t i o n s ,  e v i d e n t l y  i nd i ca t e  
the ro l e  of o r g a n - s p e c i f i c  a n t i b o d i e s  in them.  This  h y p o t h e s i s  a g r e e s  wi th  the c o n c l u s i o n  d r a w n  f r o m  t h e i r  
w o r k  by  M. S. L o m a k i n  and c o - w o r k e r s ,  n a m e l y  that  n o r m a l  t i s s u e  a n t i b o d i e s  g iv ing  a p o s i t i v e  r e a c t i o n  
wi th  a n t i g e n s  f r o m  a u t o - ,  h o m o - ,  and h e t e r o l o g o u s  t i s s u e s  a r e  p r e s e n t  in the b lood  s e r u m  of n o r m a l  r a t s  
and r a b b i t s  [4, 5]. In ou r  e x p e r i m e n t s  th is  was  found to be t r ue  a l s o  of the s e r a  of r a t s  wi th  v a r i o u s  t u m o r s .  

It can  thus  be conc luded  tha t  the b lood  of n o r m a l  a n i m a l s  and of a n i m a l s  wi th  t u m o r s  con ta ins  s m a l l  
a m o u n t s  of n a t u r a l  a n t i b o d i e s  p o s s e s s i n g  t i s s u e  s p e c i f i c i t y ,  c apab le  of r e a c t i n g  wi th  an t igens  of a u t o - ,  i s o - ,  
and h o m o l o g o u s  n o r m a l  o r g a n s .  

On the b a s i s  of th is  c o n c l u s i o n  i t  is  p o s s i b l e  to c o m p a r e  r e a c t i o n s  wi th  a n t i g e n s  of n o r m a l  t i s s u e s  
wi th  r e a c t i o n s  wi th  t u m o r  t i s s u e  in o r d e r  to d e t e r m i n e  the a n t i t u m o r  s p e c i f i c i t y  of the l a t t e r .  In n o r m a l  
a n i m a l s ,  in which  a u t o i m m u n e  r e a c t i o n s  wi th  t u m o r  an t igen  canno t  of c o u r s e  be i n v e s t i g a t e d ,  the concep t  
of a n t i t u m o r  r e a c t i o n s  c a n n e v e r t h e l e s s  be  a pp l i od  to the r e s u l t s  of c r o s s e d  e x p e r i m e n t s  wi th  i so logous  tu-  
m o r  a n t i g e n s .  The r e s u l t s  of t he se  e x p e r i m e n t s  showed tha t  s e r u m  of n o r m a l  W i s t a r  r a t s  r e a c t e d  wi th  
t u m o r  a n t i g e n s  in v e r y  low t i t e r s  (1:11, 1:9).  Not only  a r e  t h e s e  t i t e r s  not  h i g h e r  than the t i t e r s  of r e a c t i o n s  
wi th  n o r m a l  o r g a n s  of the s a m e  o r i g i n  a s  the t u m o r ,  bu t  s o m e t i m e s  they  a r e  a c t u a l l y  l o w e r  ( just  as  L o m a -  
k in  and c o - w o r k e r s  found),  i . e . ,  they  a r e  d e t e r m i n e d  by a c e r t a i n  f r a c t i o n  of the to ta l  t i s s u e  a n t i g e n s .  
Hence  i t  can  be conc luded  tha t  n a t u r a l  a n t i b o d i e s  c a p a b l e  of r e a c t i n g  s p e c i f i c a l l y  wi th  t u m o r  t i s s u e  cannot  
be found in the b lood  of n o r m a l  a n i m a l s .  In the p r e s e n c e  of t r a n s p l a n t e d  t u m o r s  (Guer in  c a r c i n o m a )  the 
t i t e r s  of a n t i b o d i e s  to t hem a r e  the s a m e  as  those  fo r  n o r m a l  t i s s u e s  of the s a m e  o r i g in .  Only in a n i m a l s  
wi th  induced  t u m o r s  a r e  the t i t e r s  of a n t i t u m o r  a n t i b o d i e s  h i g h e r  (1:52, 1:35) than those  of a n t i b o d i e s  to 
n o r m a l  t i s s u e s ,  even  to t hose  t i s s u e s  s h a r i n g  c o m m o n  a n t i g e n i c  p r o p e r t i e s  to the g r e a t e s t  d e g r e e  ( sp leen ,  
1 :17 -1 :23 ,  l i v e r ,  1 :8-1 :15)  [3] and in which  and f r o m  which  they  deve lop  ( sp l een ,  1 :17-1 :20 ;  o v a r y  in B i s -  
k i n d ' s  m o d e l  1 :12) .*  Consequen t ly ,  i n t e r a c t i o n  with  t u m o r  t i s s u e  in th i s  c a s e  i s  a s s o c i a t e d  not  only  wi th  
the p r e s e n c e  of an t igens  c o m m o n  both to i t  and to n o r m a l  o r g a n s ,  bu t  a l so  wi th  a s p e c i f i c  a n t i t u m o r  r e a c -  
t ion.  The fac t  tha t  i t  i s  o b s e r v e d  only  in r e l a t i o n  to an au to logous  t u m o r  and is  a b s e n t  in c r o s s e d  e x p e r i -  
m e n t s  (with Gue r in  c a r c i n o m a )  i s  e v i d e n c e  of  i t s  a u t o ( i s o ) i m m u n e  c h a r a c t e r .  

*The results obtained in investigations with ovarian antigen require further confirmation and special ex- 

am ination. 
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This last conclusion, deduction of which was the main purpose of this investigation, can thus be for- 

mulated as follows: the animal organism is capable of responding to the development of primary induced 
tumors by a specific autoimmune reaction, detectable by the presence of corresponding autoantibodies in th. 
blood serum (in the CFR in the cold). The antitumor specificity of these autoantibodies is confirmed by the 
higher titers of reactions with the tumor than with normal tissues of the same origin and by absence of a~1?/ 
such increase in genetically identical normal animals. 
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