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Adminis t ra t ion  of dimethylaminoazobenzene to albino ra ts  for 60-100 days causes an in- 
c rease  in the concentrat ion of 7-globul ins  and a decrease  in the concentrat ion of albumins 
in the blood serum.  

Carcinogenic substances are known to be bound by the proteins of the tissues in which a tumor arises 
[9]. The compounds formed by tissue proteins with carcinogens are abnormal antigens [1-5]. Antibody for- 
mation against abnormal antigens has not yet been investigated. Meanwhile, some investigators [6-8] con- 
sider that such antibodies play an important role In the process of tumor development. 

It is possible that electrophoretic analysis of the serum proteins of animals in the early stages of 
carcinogenesis may reveal changes in the protein fractions characteristic of the process of antibody forma- 
tion. The possibility is not ruled out that abnormal antigens formed in the tissues by the action of a carcin- 
ogen may enter the blood and that the changes in the serum protein fractions taking place as a result may 
also  be detected by e lec t rophore t ic  investigation of the se rum proteins.  

The object of the present  investigation was to study the state of the serum protein fract ions in the 
blood of ra ts  during adminis t ra t ion of the hepatotropic carc inogen dimethylaminoazobenzene,  using the 
method of e lec t rophores i s  in a g a r - a g a r .  

I r l" i j . 

Fig. 1. Densi tograms of se rum pro-  
teins of normal  ra ts  (1) and rats  r e -  
ceiving carcinogen for 4 (II), 15 (III), 
30 (IV), 60 (V), and 100 (VI) days. 

EXPERIMENTAL METHOD 

Experiments  were ca r r i ed  out on noninbred male rats  weigh- 
ing 120-140 g. The experimental  animals received the ca rc ino-  
gen with the diet in a daily dose of 10 rag, while control  animals  
received a normal  diet without addition of the carcinogen.  The 
rats  were sacr i f iced by decapitation 4, 15, 30, 60, and 100 days 
af ter  the beginning of adminis t ra t ion of the carcinogen.  Blood 
se rum was obtained by the usual method and fract ionated by 
e lec t rophores i s .  The sera  of 10-15 rats  at the same stage of 
the exper iment  were  pooled and investigated as a single speci -  
men of serum.  For  e lec t rophoret ic  fractionation of the se rum 
proteins,  glass plates measur ing  9 x 12 cm were covered with 
1% agar  solution in borate  buffer, pH 8.6, to form a layer  2 mm 
thick. Gutters measur ing  1 • 0.2 cm were cut out of this layer  
of agar  in the center  of the plate, one above the other. The test  
se ra  were introduced into the gutters  in a volume of 0.01 ml. 
E lec t rophores is  was car r ied  out in borate buffer,  pH 8.6, with a 
failing voltage gradient of 8.3 V/cm and a current gradient of 
3.3 mA/em for 2.5-3 h. The plates were fixed in 2% acetic acid 
solution in 60 ~ ethanol for 4-6 h. They were then placed in a so- 
lution in amido black 10B for 24 h. Dye not bound by proteins 
was removed by washing with 2% acetic acid. The plates 
were dried at room temperature. For quantitative estima- 
tion of the fractions, the plates were examined with the MF-4 
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mic ropho tome te r .  The protein content in the f r a c -  
tions was e x p r e s s e d  in percent .  Significance of the 
changes d i scovered  was a s s e s s e d  by the F i s h e r -  
Student method.  Differences  were  r ega rded  as  s ignif i -  
cant for  which P = 0.05. 

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

The exper imen ta l  r e su l t s  a r e  given in Fig. 1 and 
Table 1. The blood s e r a  of the no rma l  and e x p e r i m e n -  
tal  r a t s  were  sepa ra ted  into 6 prote in  f rac t ions .  One 
of the f rac t ions  moving toward the anode evidently 
consis ted  of a lbumins ,  and another  remain ing  at  the 
s ta r t ing  line, evidently of a -g lobul ins ,  while the 4 
other f rac t ions  moving toward the cathode were  ev i -  
dently •1-, ~2-, ~/1-, and 72-globulins.  When e x p r e s s e d  
as pe rcen tages ,  the a -g lobul in  f rac t ions  gave the high- 
es t  values  and the #-globulins the lowest.  With admin-  
i s t ra t ion of the carc inogen,  changes in the isola ted 
prote in  f rac t ions  were  observed.  The albumin content 
of the s e r u m  fell  dur ing  admin is t ra t ion  of the ca rc ino -  
gen fo r  60-100 days.  The level of the s -g lobul ins  a l so  
fel l  on the 4th day of the exper iment .  The content of 
#2-globulins inc reased  on the 4th day while that of the 
71-globulins fel l  on the 15th day of the exper imen t ,  
and the content of 3/2-globulins inc reased  both on the 
4th and the 100th days of the exper iment .  Sta t is t ical  
ana lys i s  showed that  a l l  these changes were  significant.  
It may  be that the obse rved  changes in the s e r u m  7- 
globulins of the expe r imen ta l  an imals  on the 4th and 
100th days of the exper imen t  a r e  evidence of antibody 
format ion  at  these per iods  of ca rc inogenes i s .  It is 
difficult to account  for  the other  changes in the prote in  
f rac t ions .  
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