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An (~2-globulin with molecu la r  weight of 473,000~:6000 was identified immunochemica l ly  
in the t i s sues  of the in ternal  organs .  The content of this  pro te in  in no rma l  kidney t i s sues  
and in the t i s sue  of a kidney tumor  (hypernephroid carc inoma)  was de te rmined  semiquan-  
t i ta t ive ly  (by t i t ra t ion) .  The content of the a2-globulin in the kidney tumor  t i ssue  was  found 
to be  a lmos t  10 t imes  h igher  than in no rma l  kidney t i ssue .  No ~2-globulin was found in the 
blood s e r u m  of healthy pe r s ons  during life, but it could be detected by the usual method of 
immunodiffusion analys is  in the blood s e r u m  of some pat ients  with hepatoce l lu lar  ca rc inoma .  

In r ecen t  y e a r s  cons iderable  in te res t  has  been  aroused  in the study of the antigenic compos i t ion  of 
no rma l  and t umor  t i s s ue s  and, in pa r t i cu l a r ,  of the so -ca l l ed  specif ic antigens of human and animal  t u mo r s .  
R e s e a r c h  in this  d i rect ion has  led to the d i scovery  of ~2-fetoprotein during the development  of a chemica l ly  
induced hepa toma  in mice  and r a t s  [1] and of hepatoce l lu lar  c a r c i n o m a  in man [2], the d i scovery  of an e m -  
bryonic  c a r c i n o m a  antigen in a tumor  of the la rge  intestine [5], and of specif ic  ~-globulin in a tumor  of the 
kidney [4]. 

This paper  d e s c r i b e s  the r e su l t s  of an immunochemica l  study of a t i s sue  ~2-globulin whose content 
is apprec iab ly  inc reased  in kidney tumor  t i ssue .  

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

Tissue  e x t r a c t s  we re  p r epa red  in T r i s -g lye ine  buffer  with Tr i ton X-100 by grinding in a m o r t a r  with 
powdered g lass  and subsequently f reez ing  and thawing the homogenate  and centr i fuging at 9000 rpm.  

Rabbi ts  were  immunized  by repea ted  subcutaneous injections of ex t r ac t s  of a kidney tumor  (hyper-  
nephroid carc inoma)  which was mixed be fo re  the injections with an equal volume of 2% solution of po tas -  
s ium alum. The immune s e r a  were  exhausted with dry  p l a s m a  and donors '  blood s e rum.  Two batches  of 
nonspecif ic  an t i s e r a  against  the t i s sue  a2-globulin were  used in the work.  

High-vol tage immunoe lec t rophore s i s  was c a r r i e d  out under  the following conditions: 1% Difco agar  
solution, ve rona l -med ina l  buffer ,  pH 8.6, ionic s t r eng th  0.05. Immunodiffusion analys is  was carr ied  out by 
Ouchter lony ' s  method [6] in the modificat ion of Khramkova  and Abelev [3]. The sensi t iv i ty  of the method 
was  about 0.5 rag% prote in .  

The kidneys r emoved  for  mal ignant  d i sease  were  studied. Kidney ex t r ac t s  we re  p r e p a r e d  f r o m  two 
different  a r e a s :  f r o m  the t umor  t i s sue  i t se l f  and f r o m  t i ssue  of the same kidney not visual ly affected by 
the mal ignant  growth. Ex t rac t s  of the kidneys and of other  internal  organs  ( l iver,  spleen,  s tomach,  intestine,  
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T A B L E  1. Con ten t  of T i s s u e  ~ 2- Globul in  in E x t r a c t s  of N o r m a i  
Kidney  and Kidney  T u m o r  T i s s u e  

Material tested 

Hypernephroid carcinoma 
Hypernephroma changing into carcinoma 
Tubular-solid carcinoma 
Visually healthy tissue of a kidney of- 

fected by carcinoma 
Normal kidney removed at autopsy 

(control) 

No of sam- 
ples tested 

18 

Result of determination 
of a2- gtobulin 

no. of positive 
samples 

1:32--1:256 
1:64 
1:64 

1:4--1:16 

1:2--1:16 

result of 
mean titer 

1:92 

1:8 

1:6 

F i g .  1. I m m u n o e l e c t r o p h o r e t i c  a n a l -  
y s i s  of t i s s u e  a e - g l o b u l i n :  1) b l o o d  
s e r u m  of donor ;  2) o f p a t i e n t w i t h h y -  
p e r n e p h o i d  c a r c i n o m a  of the  k idney ;  
3) t i s s u e  e x t r a c t  of k i d n e y  t u m o r ;  4) 
of l i v e r  t u m o r ;  5) n o r m a l  k idney ;  
a n t i s e r u m  a g a i n s t  e x t r a c t  of k idney  
t u m o r  b e f o r e  (a) and a f t e r  (b) i t s e x -  
h a u s t i o n  wi th  d r y  p l a s m a  and d o n o r ' s  
s e r u m ;  r e f e r e n c e  s u b s t a n c e s :  P) 
p y r o n i n e ;  E) E v a n s '  b lue  dye .  

p a n c r e a s ,  l ungs ,  ad rena l )  f r o m  adul t  p e r s o n s  dying  f r o m  d i s e a s e s  
o t h e r  t han  c a n c e r  w e r e  u s e d  f o r  c o m p a r i s o n .  Blood  s e r a  of f e t u s e s  
( c a e s a r i a n  s ec t i on ) ,  n e w b o r n  in fan t s  ( u m b i l i c a l  b lood) ,  a d u l t s  (do-  
n o r s ) ,  and s o m e  c a n c e r  p a t i e n t s  a l so  w e r e  t e s t e d  b y  i m m u n o d i f -  
f u s ion  a n a l y s i s .  

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

I m m u n o e l e c t r o p h o r e t i c  a n a l y s i s  ( F i g .  1) showed tha t  the  p r o -  
r e in  u n d e r  i n v e s t i g a t i o n  m i g r a t e d  in  the  zone of the  a x - g l o b u l i n ,  the  
p r e c i p i t a t i o n  a r c  o f w h i c h b e g a n  in the  zone of the /~ l -g lobul ins  and 
e n d e d  in the  zone of the  a l - g l o b u l i n s .  The e l e c t r o p h o r e t i c  m o b i l i t y  
of the  cz2-globulin r e l a t i v e  to  a l b u m i n  w a s  0.74. A c c o r d i n g  to  the  
r e s u l t s  of ge l  f i l t r a t i o n  on Sephadex  G-200 ,  the  m o l e c u l a r  we igh t  of 
the  a 2 - g l o b u l i n  w a s  473,000~=6000. 

The r e s u l t s  of s e m i q u a n t i t a t i v e  d e t e r m i n a t i o n  of a 2 - g l o b u l i n  in the  k idney  t u m o r  t i s s u e  and in the v i s -  
u a l l y  h e a l t h y  a r e a  of the  s a m e  k i d n e y  showed (Tab le  1) a m a r k e d  d i f f e r e n c e  in the  con ten t  of t h i s  p r o t e i n .  
C o m p a r e d  wi th  the  v i s u a l l y  h e a l t h y  k i d n e y  t i s s u e  and the  t i s s u e  of a k idney  r e m o v e d  at  au topsy  ( con t ro l ) ,  the  
k i d n e y  t u m o r  t i s s u e  ( h y p e r n e p h r o m a ,  h y p e r n e p h r o i d  c a r c i n o m a )  con ta ined  about  t e n  t i m e s  as  much  of t h i s  

T A B L E  2. Conten t  of T i s s u e  a 2 - G l o b u l i n  in  T i s s u e  E x t r a c t s  of In t e rna l  
O r g a n s  and in B lood  S e r u m  

No. of No. of Result 'of titration of 
Materials tested samples positive a z- globulin 

testeo samples 

Tissue extracts: 
liver . . . . . . . . . . . . . . . . . . . . . . .  

spleen . . . . . . . . . . . . . . . . . . . . . . .  
stomach . . . . . . . . . . . . . . . . . . . . .  

small intestine . . . . . . . . . . . . . . . . .  

large intestine . . . . . . . . . . . . . . . .  

~uanCreas . . . . . . . . . . . . . . . . . . . .  

r igs . . . . . . . . . . . . . . . . . . . . .  

adrenal . . . . . . . . . . . . . . . . . . . . .  
Blood serum of patients. 

with hypernephroma, hypernephmid car- 
cinoma of the kidney . . . . . . . . . . . . .  
with heptacellular carcinoma . . . . . . . . .  

Of fetuses: 
autopsy . . . . . . . . . . . . . . . . . . . . . . .  

caesarian section . . . . . . . . . . . . . . . . .  
Of adults: 

donors . . . . . . . . . . . . . . . . . . . . . . . .  

autopsy . . . . . . . . . . . . . . . . . . . . . .  

Of newborn infants (umbilical Mood) . . . . .  

8 
50 

20 

1:2--1:32 
1:2--1:8 
1:2--1:4 
1:2--I :4 
1:2--1:4 
1:2--1:4 

Weakly positive reaction 
The same 

Weakly positive reaction 

1:8-- 1:64 

1:22--t :8 
7 

978 



Fig. 2. Immunodiffusion analysis  with a 
standard tes t  sys tem (ant iserum against 
t i ssue a2-globulin obtained af ter  exhaus- 
tion{l) and standard antigen(2). 3) Serum 
f rom donor '  s blood; 4) f rom cadaver  blood; 
5) blood se rum f rom patient with hyper -  
nephroid carc inoma;  6) t issue ex t rac t  
f r om normal  kidney; 7) lungs; 8) f rom 
l iver  tumor;  9) blood se rum f rom patient 
with hepatocel lular  carc inoma;  10) f rom 
fetus (caesar ian  section).  

protein.  Meanwhile the visually healthy t issue of a kidney re -  
moved for  cancer  and the t issue of a normal  kidney taken at 
autopsy showed no significant difference in the i r  content of the 
~2-globulin. 

It must be emphasized that the t i ssue ~2-globulin studied 
is not an organ-speci f ic  kidney antigen. This prote in  was also 
found in various amounts in normal  t issue (autopsy) of ce r ta in  
internal  organs (Table 2). The t issue ~2-globulin was notfound 
in the blood se rum of fe tuses ,  newborn infants, and healthy 
adults. Meanwhile, this protein was found fa i r ly  frequently in 
cadaver  blood (autopsy) (Table 2). It is a cl inical ly in teres t ing 
fact that l iberat ion of the t issue a2-globulin into the blood 
s t r eam was found in ce r ta in  patients with ca rc inoma of the l iver  
during life (Fig. 2). During the period of tumor  breakdown t i s -  
sue c~-globulin can evidently be found in the pat ient ' s  blood 
s t ream.  

The resu l t s  of these exper iments  showthat malignant de- 
generat ion of the kidney may be accompanied by the accumula- 
tion of normal  t issue a2-globulin in the tumor  t i ssue.  It would 

be in teres t ing to study the dynamics  of the t issue a2-globulin in the internal  organs during the development 
of a malignant tumor  and in the blood se rum of patients with cancer .  
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