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After removal  of two-thirds of the l iver o r  kidney in ra t s ,  the precipi tat ing activity of the blood s e r -  
um relat ive to ext rac ts  f rom autologous or homologous l iver  and kidney is modified: 24-48 h af ter  the 
operat ion it is reduced or completely lost, but by 120 h af ter  the operation it r ecover s .  The decrease  in 
precipi tat ing activity of the s e rum is accompanied by a fall in the complement  t i ter .  

There  are  repor t s  in the l i te ra ture  that during intensified growth of cer ta in  t issues ,  a factor  appears  
in the se ra  of the experimental  animals which can be detected by immunological react ions [4, 6]. Darcy  
[4], for instance, using immune sera ,  demonst ra ted  the appearance of such a factor  in experimental  ani-  
mals by means of the gel -precipi ta t ion react ion during growth of malignant tumors ,  growth of young ani-  
mals ,  during pregnancy,  and so on. 

In the present  investigation the precipitat ing activi ty of the se ra  of animals was investigated during 
regenera t ion  of the l iver  and compensatory  hyper t rophy of the kidney. 

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

Experiments  were ca r r i ed  out on 84 Wistar  ra ts  and on noninbred male rats  weighing 200-250 g. 
The animals were divided into two ser ies .  By the usual technique [3] two-thirds of the l iver was removed 
f rom the ra ts  of se r ies  I (48 animals).  One kidney was removed f rom the rats  of se r ies  II (17). The con- 
t ro l  consis ted of 19 ra t s  undergoing mock hepatectomy or  nephrec tomy or  no operat ion whatever .  Blood 
for investigation was taken f rom the experimental  animals  before  and 4, 8, 12, 24, 48, 72, 96, and 120 h 
af ter  the operation. The precipi tat ing activity of the animals ' s e ra  was determined with saline extracts  
f rom the l iver  and kidney t issues  An the gel-precipi ta t ion react ion by Ouchterlony's  method and by im-  
munoelec t rophores is  [1]. Extracts  for  the react ions were prepared  f rom autologous and homologous t i s -  
sues under s t r ic t ly  s tandardized conditions: 1 g t issue was t r i tura ted for 10 rain in a s ter i le  mor t a r  with 
glass sand, and 3 ml physiological saline was added. Before the experiment  the protein in the saline ex-  
t rac t s  was determined by the methods of Lowry and Kjeldahl. The protein content i n  the extracts  var ied 
f rom 30 to 35 mg/ml .  Difco agar  was made up in m e d i n a l - v e r o n a l  buffer,  pH 8.6. The resul ts  of the r e a c -  
tions were read in all cases  af ter  24 and 48 h. The complement  t i ter  was also determined in the se ra  of the 
control  and experimental  animals .  

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

The se ra  of the control  and most  experimental  animals reacted  before part ial  hepatectomy and uni-  
la tera l  nephrectomy with extracts  f rom l iver  and kidney t i ssues ,  forming 1 and, in some cases ,  2 precipi ta-  
tion bands (Fig. la) ,  in agreement  with published data [2, 5, 7]. 

Precipi tat ion bands were formed by the an imals '  se ra  with extracts  f rom both autologous and homo- 
logous t issues .  The sera  of some experimental  animals formed precipitat ion bands before the operat ion 
with only one of the extracts  tested. For  instance,  the se ra  of 19 rats  of ser ies  I (39.770) formed precipi ta-  
tion bands before removal  of two-thirds of the l iver with extract  from kidney t issue,  but failed to react  
completely with extract  of l iver  t issue (7 rats) or reacted only slightly (12 ra ts) .  Conversely,  se ra  of 7 of 
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Fig. 1. Results of gel-precipi ta t ion react ion of rat  sera  with ex- 
t rac ts  from l iver  and kidney t issues .  1, 3) Extract  from autologous 
l iver t issue;  2, 5) extract  from homologous kidney tissue; 4, 6) ex- 
t r ac t  from homologous l iver  t issue;  7) se ra  of ra ts :  a) before  hepa- 
teetomy; b) 24-48 h af ter  part ial  hepatectomy; c) 120 h af ter  p a r -  
tial hepatectomy. 

Fig. 2. Immunoelec t rophores is  of ra t  
s e rum (1) taken 24 h after  part ial  hepa-  
tec tomy with ext rac t  f rom l iver  t issue 
(2) during the period of increased  p r e -  
cipitating activity of the se rum.  

the 17 rats  of ser ies  II gave precipitation bands before uni- 
la teral  nephrectomy with extracts  from l iver  t issue and ve ry  
weak bands with extracts  f rom kidney t issue.  

The precipitat ion react ion given by the 19 control animals 
remained without significant change at its initial intensity. A 
slight weakening of precipitat ing activity of the serum relative 
to ext rac ts  from l iver  and kidney tissue was observed in only 
one rat  af ter  mock hepatectomy. Neither frequent taking of 
blood nor the mock operat ion was thus accompanied by any s ig-  
nificant change in intensity of the precipitat ing activity of the 
tested sera .  

Investigation of the immunoelectrophoret ic  mobility of the 
factor  responsible for the positive precipitat ion reaction of the 

se ra  of normal  ra ts  (10 animals) with extracts  from these organs showed it to be localized in the zone of 
c~ 2- and fl-globulins. 

In the animals undergoing part ial  hepatectomy and uni lateral  nephrectomy changes in the precipi ta t -  
ing activi ty of the se ra  f rom the level established before the operation were observed.  For instance, the 
se ra  of rats  react ing weakly or not at all before  the operation with ext rac t  from liver t issue formed p re -  
cipitation bands with this ext rac t  4-24 h after  part ial  hepatectomy.  The intensity of the reaction of these 
se ra  with extracts  f rom kidney t issue was unchanged in this period. During immunoelec t rophores is ,  the 
precipi tat ion bands given by sera  of some animals of this group with extract  from liver t issue were lo- 
cated not only in the zone of ot 2- and fl-globutins, but also in the zone of ~/-gtobulins (Fig. 2). 

The se ra  of all animals of this group lost  their  ability to react  with liver and kidney extracts  48-96 h 
af ter  part ial  hepatectomy (Fig. lb). 

The se ra  of ra ts  which, before  operation,  formed intense precipitat ion bands with extract  from liver 
t issue,  lost their  ability to reac t  with extracts  f rom l iver  and kidney t issues 24-48 h after  part ial  hepatec-  
tomy,  as revealed by the gel-precipi ta t ion react ion and by immunoelec t rophores is .  

The precipitat ing activity of the se ra  of this group of experimental  animals was r e s to red  120 h after  
the operation (Fig. lc) .  

Similar  changes were  observed in the rats  after  uni lateral  nephrectomy. The sera  of animals r eac t -  
ing slightly before  the operat ion with extracts  f rom kidney tissue became capable of react ing 4-24 h after  
the operation,  but lost  this power 48-120 h after  the operation.  The se ra  of animals react ing strongly with 
extracts  f rom liver and kidney t issues before  uni lateral  nephrectomy,  on the other hand, lost this power at  
different t imes af ter  the operat ion (24-72 h). 

In these experiments  the ea r ly  periods of r ecove ry  were thus charac te r ized  by the fact that the se ra  
of the experimental  animals became capable of react ing with extract  f rom the removed organ. In the period 
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corresponding,  according to data in the l i tera ture  ~],  to a decrease  in mitotic activity of the regenerat ing 
organ,  the precipitat ing power of the se ra  f rom animals undergoing the operat ion was lost. A definite co r -  
relat ion perhaps exists between changes in serologic  indices and the prol iferat ive activi ty of the organ. 

It is interest ing to note that, parallel  with the disappearance of or diminution in ~recipitating activity 
of se ra  f rom the hepatectomized animals (10 rats) ,  a decrease  in complement  t i ter  took place (24-48 h af- 
t e r  the operation). 

It should be mentioned in conclusion that the question of the nature of the factor responsible for the 
positive gel-precipi ta t ion react ion of se ra  of normal  and experimental  ra ts  with extracts  f rom autologons 
and homologous l iver  and kidney t issues remains  unanswered.  

The possibil i ty is not ruled out that the changes observed in the proper t ies  of the se ra  during regen-  
era t ion of internal organs are  due to immunologic react ions.  However, this problem requires  fur ther  
analysis .  
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