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The sera of rats after partial hepatectomy were investigated by immunoautoradiography. 
An oz-fetoprotein was discovered 48 h after the operation, and its concentration decreased 
until the 12th day after the operation. 

~-Fetoprotein (~-fp) is a specific component of embryonic serum synthesized by the embryonic liv- 
er [2, 6]. 

In the adult organism, synthesis of ~-fp is resumed in tumors of hepatocellular origin [I, 4, 5]. 

Conflicting data have been obtained concerning the resumption of (~-fp synthesis in the regenerating 
liver. One investigation, for instance, showed that regeneration of the liver in adult mice is accompanied 
by the appearance of ~-fp in the blood. However, a~ttempts to reproduce these findings in adult rats were 
unsuccessful [4, 8]. The ability of synthesize ~-fp after hepatectomy in rats has been observed only in 
very young animals, in the 5th week of life, during the first week after its disappearance from the serum [4]. 

However, the absence of ~-fp from the sera of adult rats after partial hepatectomy must not be re- 
garded as firmly established, for the sensitivity of the agar diffusion test used was probably too low to en- 
able its detection. 

It is particularly important to discover whether ~-fp is synthesized during regeneration of the liver 
because of the fact that the appearance of ~-fp is used in clinical practice as a specific diagnostic test for 
primary carcinoma of the liver and for teratocarcinoma. 

In the present investigation the method of immunoautoradiography, which has much higher sensitivity, 
was used to detect a-fp in the sera of rats after partial hepatectomy. 

EXPERIMENTAL METHOD 

Laboratory rats weighing 115-218 g were used. Partial hepatectomy was performed by the method 
suggested by Higgins and Anderson [7]. Blood was taken from the retroorbital sinus of the eye before and 
12 days after the operation on the rats. Laparotomy was performed on another group of five rats, and 
blood was taken from these animals at the same times as hepatectomized rats. 

~-Fetoprotein was determined by immunoautoradiography. A test system kindly provided by Ao I. 
Gusev and A. K. Yazova was used for the precipitation test. The serum of a rabbit immunized by a par- 
tially purified sample of rat e~-fp by a method described previously [3] was used as the antiserum in this 
test system, and the antigen was the ser~un of newborn rats. 
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T A B L E  1. a - F e t o p r o t e i n  in S e r a  of R a t s  a f t e r  P a r t i a l  H e p a t e c t o m y  
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Note :  - n o  ~-fp  found in s e r u m ;  + oz-fp found in s e r u m ;  �9 c~-fp not 
t e s t e d  f o r .  

F ig .  1. De t ec t i on  of c~-fp in s e r u m  by i m m u n o -  
a u t o r a d i o g r a p h y .  1) A n t i s e r u m  of  t e s t  s y s t e m  
(AS) in d i lu t ion  1 : 8 ;  2 )AS in d i lu t ion  1 : 1 6 ;  3 )AS 
in d i lu t ion  1 : 3 2 ;  4) an t igen  of t e s t  s y s t e m  (AG) 
in d i lu t ion  i : 8; 5) AG in d i lu t ion  1 : 16 ; 6) AG in 
d i lu t ion  1 : 32 ; 7) p h y s i o l o g i c a l  s a l i n e  ; 8-13) t e s t  
s e r a  of r a t s :  8) b e f o r e  p a r t i a l  h e p a t e c t o m y ;  
9) 24 h, 10) 48 h, 11) 72 h, 12) 7 d a y s ,  and 13) 9 
days  a f t e r  h e p a t e c t o m y .  

The t e s t  s y s t e m  was  t aken  in o p t i m a l  d i lu t ions  
f o r  o r d i n a r y  p r e c i p i t a t i o n  and then d i lu ted  8, 16, and 
32 t i m e s .  The t e s t  s a m p l e  of s e r u m  was  s t ud i ed  wi th  
each  of the t h r e e  t e s t  s y s t e m s  by the me thod  d e s c r i b e d  
p r e v i o u s l y  [5a]. 

The  conten t  of  c~-fp in the t e s t  s a m p l e s  was e s t i -  
m a t e d  f r o m  the p r e s e n c e  of a r e a c t i o n  with 1, 2, o r  3 
of the t e s t  s y s t e m s .  If ~ - f p  was  p r e s e n t  in e x c e s s  r e l -  
a t ive  to the a n t i s e r u m ,  the r e s u l t  was  d e s c r i b e d  as  
++++. The r e a c t i o n  was  c a l l e d  +++ if the c~-fp in the 
t e s t  s a m p l e s  r e a c t e d  with a l l  t h r e e  t e s t  s y s t e m s ,  ++ if 
i t  r e a c t e d  with  two,  and + if i t  r e a c t e d  with  one t e s t  
s y s t e m .  

EXPERIMENTAL RESULTS 

Partial hepatectomy was performed on 27 rats. 
The results given in Table 1 show that before the oper- 
ation no ~-fp was discovered in the serum of the rats 

(Fig. 1). It appeared 48 h after the operation. On the 
following day there was no decrease in the quantity of 
a-fp detected, and it remained at approximately the 
same level until the 5th day after the operation. The 

conten t  of ~ - f p  d e c r e a s e d  in s a m p l e s  of s e r a  taken  on the 7th and 9th d a y s ,  and by the 12th day a f t e r  the op-  
e r a t i o n  i t  was  only found in t r a c e s .  

As  a c o n t r o l  of s p e c i f i c i t y ,  the s e r a  of f ive  r a t s  u n d e r g o i n g  l a p a r o t o m y  w e r e  t e s t e d .  No ~ - f p  was  
found in any s a m p l e  of t h e s e  s e r a .  

By the use  of the method  of i m m u n o a u t o r a d i o g r a p h y ,  which  c o n s i d e r a b l y  i n c r e a s e s  the s e n s i t i v i t y  of 
the a g a r  d i f fus ion  r e a c t i o n  (by about  50 t i m e s )  i t  could  thus be shown tha t  r e g e n e r a t i o n  of the l i v e r  in adu l t  
r a t s  is  a c c o m p a n i e d  by the a p p e a r a n c e  of ~ - f p  in t h e i r  s e r u m .  
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However, the level of a - fp  in the blood of ra ts  with a regenerat ing l iver was much lower (by about 50- 
100 times) than in mice.  In both cases the appearance of ~-fp is only temporary  in charac ter .  The a - fp  
concentration reached a maximum on the 2nd-3rd day after  the operation and then decreased  over a period 
of about 2 weeks. 

These resul ts  indicate that ~-fp is formed during regenerat ion of the l iver in both mice and rats ,  
and it is evidently a common phenomenon. These resul ts  must be taken into considerat ion when highly sen- 
sitive methods of o~-fp de t ec t iona re  used for the diagnosis of carc inoma of the l iver in man. 

This investigation was part ial ly subsidized by the World Health Organization. 
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