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The s e r a  of normal  Wis t a r  ra t s  and C3H/A mice  give f rom 1-3 p rec ip i t a t ion  bands in the gel diffu- 
sion reac t ion  with ex t r ae t s  f rom autologous and homologous t i s sues .  This p r o p e r t y  of the s e r a  of normal  
ra t s  is d e p r e s s e d  or  is not obse rved  when the reac t ion  is c a r r i e d  out with ex t r ac t s  f rom embryon ic  and 
mal ignant  t i s s u e s .  The p rec ip i t a t i ng  act iv i ty  of the s c r a  r e l a t ive  to ex t r ac t s  f rom normal  t i s sues  is de-  
p r e s s e d  in ra t s  dying f rom mal ignant  t umor s .  

The s e r u m  of normal  an imals  has the abi l i ty  to r e a c t  in immunologic  tes ts  with ex t r ac t s  from auto-  
logous and homologous t i s s u e s .  Some worke r s  cons ide r  that these reac t ions  take place because  ol  the p r e -  
senee of normal  t i s sue  ant ibodies  in these s e r a [ 3 , 4 ,  7, 9, 11]." Others ,  on the other  hand, do not r e g a r d  
these reac t ions  as immunologic  in nature  [6, 8, 10]. The s e r u m  of normal  an imals  apparen t ly  contains a 
natura l  fac tor  capable  of r eae t ing  in immunologic  t es t s  with ex t r ac t s  f rom autologous and homologous t i s -  
sues .  The p r o p e r t i e s  of this fac tor  have r ece ived  l i t t le  s tudy.  

The object  of the p r e s e n t  inves t iga t ion  was to study some p r o p e r t i e s  of the natural  fac tor  in the s e r a  
of normal  an imals  and the c h a r a c t e r  of its reac t ion  in the gel diffusion reac t ion  with ex t r ac t s  fror~t normal ,  
embryonic ,  and tumor  t i s sues ,  and also the s ta te  of this fac tor  during growth of mal ignant  t umors .  

EXPERIMENTAL METHOD 

Wistar rats of both sexes aged 6-12 months, rat embryos aged 12-17 days, and C3H/A mice were 
used as test objects. 

The gel diffusion reaction and immunoeleetrophoresis, performed by the method described previously 
[2], were used in the investigation. Tests were carried out on the sere of normal rats and mice and of 
rats with developing primary induced tumors, and also on saline extracts of autologous and homologous 
rat tissues: liver (105 specimens), kidney (103), thigh muscles (65), mamrhary gland (9), primary in- 
duced tumors of muscle tissue (53), spontaneous lymphosarcoma, and sarcoma (I specimen of each), 
the liver and kidney of rat embryos (mixture from 52 embryos), and the corresponding mouse tis- 
sues: liver (5 specimens), primary induced hepatomas (2), and transplanted hepatoma XX[Ia. The pro- 
cedure of the test has been described previously [4]. To study the absorbability of the natural factor in 
normal sera, fractions of nuclei and mitochondria isolated from rat liver, kidney, and spleen tissues were 
used as absorben t  [t].  In some  expe r imen t s  the s e r a  of r a t s  with developing p r i m a r y  induced tumors  and 
the s e r a  of guinea pigs immunized  with ex t r ac t s  f rom ra t  l i v e r  and kidney t i s sues  were  used.  

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

The results of the gel diffusion reaction are given in Fig. i. They show that the sera of normal rats 
can form precipitation bands with extracts from the normal tissues of adult animals. Precipitation bands 

were formed most strongly and in a higher percentage of cases with extracts from kidney and liver tissues, 
less strongly with extracts from muscle and mammary gland tissues. In some cases the sera of normal 
rats gave two precipitation bands with extracts from liver, kidney, and muscle tissue (Fig. 2a). No differ- 
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Fig .  1. F r e q u e n c y  of  f o r m a t i o n  of p r e c i p i t a t i o n  bands  (in %) in 
g e l - d i f f u s i o n  r e a c t i o n  by  s e r a  of e x p e r i m e n t a l  r a t s  wi th  an t igens  
f r o m  n o r m a l ,  e m b r y o n i c , a n d  t u m o r  t i s s u e s  of r a t s  and r a b b i t s .  
I) S e r a  of n o r m a l  r a t s ;  II) s e r a  of r a t s  wi th  deve lop ing  induced  
t u m o r s :  A ) 4 - m o n t h  t u m o r s ,  13) 6 - m o n t h ,  C) s t a t e  p r e c e d i n g  death;  
a) l i v e r ;  b) k idney;  c) m u s c l e ;  d) au to logous  t u m o r .  

ences  w e r e  found be tween  the r e a c t i o n s  of t he se  s e r a  wi th  e x t r a c t s  p r e p a r e d  f r o m  au to logous  and h o m o -  
logous  t i s s u e s .  ,The s e r a  of  n o r m a l  r a t s  did  not f o r m  p r e c i p i t a t i o n  bands  with e x t r a c t s  f r o m  r a t  e m b r y o n i c  
l i v e r  and k idney  t i s s u e s  o r  f r o m  spon taneous  l y m p h o s a r c o m a  and s a r c o m a  {Fig.  2a,  b).  T h e s e  s e r a  gave  
a weak  r e a c t i o n  with  ex t r ae ' t s  f r o m  t i s s u e s  of p r i m a r y  induced  t u m o r s .  Of the 190 s e r a  used  in the e x p e r i -  
m e n t s ,  fo r  i n s t a n c e ,  on ly  5.3% gave  p r e c i p f f a t i o n  bands .  Meanwhi le ,  p r e c i p i t a t i o n  bands  w e r e  found when 
the s e r a  of  n o r m a l  r a t s  w e r e  t e s t e d  with  e x t r a c t s  f r o m  s p o n t a n e o u s  f i b r o a d e n o m a s  of  the m a m m a r y  g land  
(Fig .  2e).  The s e r a  of  n o r m a l  r a t s ,  a b s o r b e d  by k idney  n u c l e a r  f r a c t i o n s ,  gave  no p r e c i p i t a t i o n  bands  with 
k idney  and l i v e r  e x t r a c t s .  However ,  when these  s e r a  w e r e  a b s o r b e d  by l i v e r  n u c l e a r  f r a c t i o n s  they  f o r m e d  
p r e c i p i t a t i o n  bands  with k idney  t i s s u e  e x t r a c t .  A s i m i l a r  p i c t u r e  was  o b s e r v e d  when n o r m a l  s e r a  w e r e  a b -  
s o r b e d  by  s p l e e n  n u c l e a r  f r a c t i o n s .  No s t r i c t  o r g a n  s p e c i f i c i t y  was found when t h e s e  s e r a  w e r e  a b s o r b e d  
by the m i t o c h o n d r i a l  f r a c t i o n s  of l i v e r ,  k idney ,  and s p l e e n  c e l l s .  I m m u n o e l e c t r o p h o r e s i s  showed tha t  the 
ac t ive  componen t  of the n o r m a l  s e r a  of r a t s  r e a c t i n g  with  t i s sue  e x t r a c t s  is  l o c a t e d  in the zone of c~2:- 
g lobu l ins  and a l so  in the zone of/3 l - g l o b u l i n s .  

It has  been  r e p o r t e d  in the l i t e r a t u r e  that  the s e r a  of  n o r m a l  m i c e  r e a c t  in the  g e l - d i f f u s i o n  r e a c t i o n  
with  e x t r a c t s  f r o m  au to logous  o r  i so logous  l i v e r ,  but  do not f o r m  p r e c i p i t a t i o n  bands  With e x t r a c t  f r o m  
p r i m a r y  h e p a t o m a  t i s s u e  [6]. Our  own i n v e s t i g a t i o n s  showed  that  the s e r a  of n o r m a l  C 3 H / A  m i c e  g ive  
f rom 1-3 p r e c i p i t a t i o n  bands  with e x t r a c t s  f r o m  i so logous  l i v e r  (in 22 of  27 c a s e s ) .  One p r e c i p i t a t i o n b a n d  
was f o r m e d  in each  c a s e  in the r e a c t i o n  be tween  n o r m a l  s e r a  and e x t r a c t  f r o m  p r i m a r y  induced  h e p a t o m a s .  
In t e s t s  of e x t r a c t  f r o m  a 5 - m o n t h  h e p a t o m a ,  p r e c i p i t a t i o n  bands  a p p e a r e d  in 17 of 22 c a s e s ,  and w i t h e x -  
t r a c t  f r om a 9 - m o n t h  h e p a t o m a  in 11 of 27 c a s e s .  However ,  in no c a s e  was the f o r m a t i o n  of  p r e c i p i t a t i o n  
bands  o b s e r v e d  by  s e r a  of n o r m a l  m i c e  with e x t r a c t  f r o m  p r i m a r y  h e p a t o m a  XXIIa t i s s u e  (F ig .  2d). 

The s e r a  of gu inea  p igs  i m m u n i z e d  with an t igens  f r o m  r a t  k idney  and l i v e r  t i s s u e  gave  f r o m  2 to 4 
p r e c i p i t a t i o n  bands  in the gel  d i f fus ion  r e a c t i o n  with  t hese  an t i gens ,  and one of them gave  l i ne s  a b s o l u t e l y  
i d e n t i c a l  wi th  those  f o r m e d  by the s e r a  of n o r m a l  r a t s  when r e a c t i n g  with these  an t igens  (F ig .  2e, f). 

In the i m m u n o e l e c t r o p h o r e s i s  t e s t ,  the s e r a  of n o r m a l  gu inea  p igs  did not f o r m  p r e c i p i t a t i o n  bands  
with e x t r a c t s  f r o m  r a t  l i v e r  and k idney  t i s s u e s .  However ,  the s e r a  of t he se  a n i m a l s ,  i m m u n i z e d  with e x -  
t r a c t s  f r o m  r a t  l i v e r  and k idney  t i s s u e s ,  gave  p r e c i p i t a t i o n  bands  with e x t r a c t s  f r o m  t h e s e  t i s s u e s  in the 
zone ofthec~-,fl2-, and 7-globulins. In other words, the natural factor contained in the sera of normal rats 
behaves in the gel-diffusion reaction like certain immune antibodies present in the sera of immunized ani- 

mals. 

A study of the ability of the sera of rats with induced tumors at different times of development to re- 

act in the gel-diffusion reaction with extracts from homologous liver, muscle, and tumor tissues gave 
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Fig. 2. Ouchterlony's gel-diffusion reaction. 7, 14, 21, 29, 30, 36) 
Sera of normal rats; 28) serum of normal C3H/A mouse; antigens 
from rat tissues: 2, II, 32) liver; 4, 9, 37) kidney; 6, 13) muscle; 
8) spontaneous lymphosarcoma; I0) spontaneous sarcoma; 12) pri- 
mary induced tumor of muscle tissue; 16, 18, 20) spontaneous fibro- 
adenoma of mammary gland; i) embryonic layer; 3, 5) embryonic 
kidney antigens from mouse tissues; 23-25) liver; 22} primary in- 
duced hepatoma at 5 months of development; 27) primary induced 
hepatoma at 9 months of development; 15, 17, 19) physiological sa- 
line; 26) hepatoma XXIIa; 31) serum of guinea pigs immunized with 
antigens from rat liver tissue; 33, 34, 35) serum of guinea pig im- 
munized with antigens from rat kidney tissue. 

the following r e s u l t s .  Sera  of r a t s  with 4 - m o n t h  induced t u m o r s  were  i n d i s t i n g u i s h a b l e  in the i r  p r e c i p i t a t -  
ing ac t iv i ty  f rom the s e r a  of n o r m a l  a n i m a l s .  Six months  a f te r  the beg inn ing  of t u m o r  d e v e l o p m e n t , s l i g h t  
weakening  of the p r e c i p i t a t i n g  ac t iv i ty  of the s e r a  of these  s a m e  r a t s  was o b s e r v e d  r e l a t i v e  to ex t r ac t s  of 
l i v e r ,  kidney,  and m u s c l e  t i s s u e .  This  Weakening was m o r e  m a r k e d  in a n i ma l s  on the b r i n k  of death.  It is 
i n t e r e s t i n g  to note that the s e r a  of r a t s  with induced t u m o r s  at 5-6 mon ths  of deve lopmen t  as a ru l e  fo rmed  
p r e c i p i t a t i o n  bands  with e x t r a c t s  f r o m  autologous l i v e r ,  k idney,  and m u s c l e  t i s s u e s ,  but did not r e a c t  with 
ex t r ac t s  f rom the t i s s u e s  of autologous t u m o r s .  

The r e s u l t s  ob ta ined  a re  i n su f f i c i en t  to d e t e r m i n e  the t rue  n a t u r e  of the fac to r  i nves t iga t ed .  A de -  
f in i t e  a n s w e r  to this ques t ion  can  be ob ta ined  only by f u r t h e r  r e s e a r c h .  

781 



L I T E R A T U R E  C I T E D  

1. G . I .  Abelev and G. S. Bezverkhi i ,  in: P rob l ems  in the Pathogenes is  and Immunology of Tumors  [in 
Russian],  Moscow (1956), p. 167. 

2. L . A .  Z i l ' be r  and G. I. Abelev, The Virology and Immunology of Cancer  [in Russian],  Moscow(1962).  
3. M.S .  Lomakin,  E.  V. Sokolova, and S. S. Fe ige l 'man ,  Byull. l~ksperim. Biol. i Med., No. 4, 84 (1965). 
4. M . S .  Lomakin and Yu. S. Krivoshein,  Byull. t~ksperim. Biol. i Med., No. 6, 81 (1965). 
5. V . S .  Shevchenko, Vopr. Onkol., No. 10, 68 (1966). 
6. C. Deckers  and J .  Maisin, Nature, 197 , 397 (1963). 
7. J .  Kidd and W. F. Fr iedewald ,  J. Exp. Med., 76, 557 (1942). 
8. R . S .  Metzgar  and J .  T. Grage,  J .  Immunol . ,  86, 578 (1961). 
9. J.  Pani je l ,  P. Cayeux, E.  Sacquet, et al., Nature,  211, 94 (1966). 

i0. T. Tomasi, J. Immunol., 86, 427 (1961). 
Ii. D.M. Weir, R. N. Pinckard, C. J. Elson, et al., Clin. Exp. Immunol., I, 433 (1966). 

782 


