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The origin of specific ant igenic  substances in tumors, which are not transferred by filtrates, has not been 
discovered. I t  is not known whether these substances originate endogenously or whether, as many  investigators 
s~Jppose, they are substances of exogenic origi n, i .e . ,  originating exogenously to the organism. 

Since one of the signs of the exogenic origin of the antigen is its ab i l i ty  to cause an immunologica l  re-  
action in the organism in response to its parenteral  administrat ion,  i t  would be possible to prove the exogenous 
origin of neoplastic antigen by discovering specific antii~eoplastic antibodies in the organism during the de -  
velopment of the neoplasm. 

Many authors [1, 4, 6, 7, 8, 9, 11, 12, la] found antibodies in animats with exper imenta l  neoplasms, which 
were not transferred by filtrates. However, in the major i ty  of worles, the complement  fixation react ion was pos- 
itive not only with neoplastic antigen, but also with the antigens from normal organs. In addition, investigation 
of the sera of heal thy animals showed that they occasional ly  give a posit ive complement  fixation react ion with 
neoplastic antigens. Therefore, the problem of tim specifiv/- of fi~e antibodies which were  found has also not 
been clarified. 

The attempts of other investigators [2, 10] to discover complement - f ix ing  antibodies in animals with 
developing neoplasms proved unsuccessful. 

The aim of the present work was the comparat ive  study of the sera of rats before infect ion v;ihh sarcoma 
~,I-1 and at  various lengths of t ime after infection in order to discover the specific immunolog ica l  changes 
occurring during the development  of the neoplasm. 

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

Blood for the investigation was taken from the tai l  of the rats, by notching i t  and ~ucking t1~.e blood with 
vacLtum, or from their heart  before infection with the i'.eoplasm and at  various Iengflls of t ime after infection. 

The serum which was obtained was heated for 30 minutes at  56 ~ and kept in soldered ampules in the 
refrigerator. The sera of a single rat, taken at  different periods, vzere tested in a single exper iment  in dilutions 
of 1:10, 1:20, 1:40, 1:80 by the complement  fixation reaction. 

The antigens were prepared from tissues of sarcoma M - l ,  i iver ai~.d spleen of the rats by the usuaI method 
with physiological solution [5]. 

Before testing the rat sera for the presence of antibodies, the working dose and the specifiv)' of the antigens 
yore tested with the specific immune sera of rabbits (ant ineoplast ic ,  ant.ihepatic and antisplenic sera). 
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The rat sara, taken various lengths of t ime after Infection with sarcoma M-1 (on the 12th, 14th, 15th, 
18th, 20th, 24th, and 28th days), were tested by the complement  fixation reaction by taro para l le l  method~: the 
classical  and the long cold method. In both cases the volume was 2.8 ca, 

E X P E R I M E N T A L  RESULTS 

When the sera were Investigated, the complement  fixation react ion by the prolonged cold method gave 
a considerably greater number of sara than when testing was by tlre classical  method*.  

TABLE I 

Investigation of the Complement Fixation Reaction by Various Methods 
of the Sera of Rats aftgr Infection with Sarcoma M-1 

~ r  ~ G o m p _ ~  ant flxat3'on react ion 
/ I ] anucomple -  

lvlethod of Investigation lof sere |pos i t ive  l negat ive~mentar~ 
[tnvestig. ! ! j2!9~er tres 

Classical (at  37 ~ ) 38 1 1 32 1 ' 
Long (at 4~ 46 22 22 4 

Of 20 sera which reacted positively, 4 sere gave complement  fixation best with rat liver antigen; 11 sera 
fixed the complement  equally well with al l  the antigens investigated ( M - l ,  l iver,  spleen) and 5 sara reacted pre- 
dominalty with neoplastic antigen, reacting more weaMy with other antigens. 

Can i t  be assumed that the positive reaction which was obtained in our investigations occurs as a result of 
the appearance of antibodies in the rats during the development of the neoplasm 

In order to clarify this problem, the complement  fixing properties of 39 heal thy rat  sara were studied. Of 
them, 11 sara gave a positive complement  fixation reaction. The nature of the positive reaction was the same 
as when the sara of rats infected with the neoplasm were studied. Five sere fixed complement  in the same way 
in tTle presence of all  antigens, 6 sara reacted pr imari ly  with splenic neoplastic antigens. Therefore t t  cannot he 
assumed that the complement  fixation which we discovered occurs due to specifid neoplastic antibodies which 
appear in the rat's organism during the deveIopment of the neoplasm. 

In order to discover whether immunologica l  changes occur in the serum of rats during the development 
of sarcoma M - l ,  we studied the sere of rats before infection with the neoplasm~ then at  various lengths of time 
after infection. 

The sara of 45 heal thy rats gave a positive complemen.t fixation reaction with rat antigens in 26'~o of the 
cases (12 sara), while 4 sara reacted equal ly with neoplastic, Iiver, and spleen antigens, while 8 sere reacted 
witl: neoplastic antigen more evidently than with the antigens of normal organs. 

The investigation of the sere of the same rats (44 rats) on the !4-17th day afmr infection with the neo- 
plasm showed some Increase in the percentage of positive reactions. The nature of the positive reaction was the 
same as that of normal serao 

O~the sere taken fron~ the same rats (39 rats) on the 25-28th day after hffectien with the neoplasm, 12 
sara (80%) reacted posit ively: 7 sara were taken from rats with wel t -developed neoplasms and 5 sara from rats 
in which the neoplasms d i d n o t  develop or, having developed, underwent reabsorption (3 sere reacted in the 
same way with al l  three antigens. One gave the strongest reaction with l iver antigen, eight, while reacting win 
al l  the antigens, gave best fixation with neoplastic or splenic antigens). The sere of 25 rats gave a negative re- 
action. Of them, neoplasms were well deveIoped In 21 (weighing from 13 to 85 g) and 4 rats had no tumors. 

* The reaction of a delay in hemolysis of I plus and higher when the ~erum was diluted i : ! 0  was considered a 
positive complement  fixation reaction. 
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Thus, it was not possible to ob- 
serve any relationship between neopias. 
tic development and the rats' ability 
to participate in the complement fixa- 
tion reaction with rat antigens. 

When an attempt was made to 
trace how the properties of the sera of 
Individual rats changed during the neo- 
plastic development, It was found that 
as the neoplasm developed In some rats, 
file serum acquired tim abili ty to give 
a complement fixation reaction with 
rat antigens (Table 2), while in others, 
on the contrary, it lost this ability, and 
in the majority of the rats the serum 
both before infection with the neoplasm 
and during its development gave a 
negative reaction. 

Thus, study of the complement 
fixation reaction of rat sera before infec- 
tion with the neoplasm and after it by the 
long cold method did not allow estab- 
lishment of the appearance of specific 
antilmdies in the rat sera during the 
process of neoplastic development. 

Proof of the specifity of the anti- 
bodies in the rat sera by the absorption 
mefllod was aim unsuccessful (prelimi- 
nary data). 

For the absorption experiments, 
sera which gave a positiVE complement 
fixation reactiort with rat antigens 
were taken. Absorption was carried out 
by splenic and hepatic tissues preserved 
in 5% formalin and alcohol [5]. 

From the data presented in Table 3 
it is apparent that, during the absorption 

of the sera, a regular decrease occurs ia 
the antibodytiter with respect to all 
antigens with wMch tire serum reacted 
before absorption, or they completely 
disappear. 

The data which were obtained 
indicate that '&e complement fixation 
which we discovered Is, apparently, 
nonspecifie. 

Thus, our investigation did not 
give convincing data to indicate that 
specific antineoplastic antibodies appear 
in the sera of rats during development of 
sarcoma M-1 in them. 
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S U M M A R Y  

The hnmunologtcal  properties of the serum of normal rats and os ~ats Infected with sarcoma M-1 were 
co~nl)a~ed at different lengd~s of t ime after infection. The prolonged cold ccmplement  fixazlon test was used, 

No convincing evidence proving the appearance of specific tumor antibodies in the serum of rats Inoculated 
~iLh sarcoma M-1 was observed. 
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