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In the previous reports [2-5], with the a id  of immunologica l  reactions, the method of tissue culture, and the 
method of in vitro inact ivat ion of mal ignant  cells c i rculat ing in the blood of the an imal  with the tumor, it was shown 
that aqueous-sal ine extracts and desoxyribonucleoproteids,  ext rac ted  from transplanted carc inoma of the uterus and 
normal rat uterus, differ in their ant igenic properties. In connection with this, interest lay in further studying the 
ant igenic properties of tumor tissue and the erythrocytes of  animals  of homologous species, since ant i tumor sera, when 
used under exper imenta l  conditions, can cause undesirable phenomena - agglut inat ion of  erythrocytes or their  destruc- 

tion [6]. 

The purpose of this work was to study the ant igenic properties of tumor tissue and erythrocytes of exper imenta l  
animals,  and to find a means of extracting antigens from the tissue in common with antigens from erythrocytes.  

E X P E R I M E N T A L  M E T H O D  
For a comparat ive  study of the antigenic composit ion,  we used tissue from rat, transplanted, uterine carc inoma 

(Guerin's strain),and normal rat  erythrocytes. As a control, we took normal uterine and kidney tissue from the an imal  

of the same species. The indicated subjects were subjected to immunologica l  study, using the react ion of complement  

fixation (RCF) in its c lass ical  form, and employing the method of tissue culture.  

Rabbits of  the chinchi l la  family  were immunized  according to the schema described ear l ier  [1], using an aqueous- 

saline extract  of Guerin's carc inoma tissue, and normal rat  erythrocytes washed three t imes in physiological  sal ine.  The 
immune sera obtained were used in the RCF. The aqueous-sal ine extracts of tissues from Guerin's carc inoma,  normal 
uterus, kidney and erythrocytes served as the antigens. In the b io logica l  experiments tissue cultures of Guerin's car -  
c inoma and mucous membrane epi thel ium of normal uterus and kidney of rats were acted upon by these immune sera. 

In order to remove from the aqueous-saline extract  those antigens from tumor tissue in common with antigens 
from erythrocytes the following exper imen~ were set up. Sera from rabbits immunized  with erythrocytes were mixed 
with a 10% aqueous-saline extract  of tissue from Guerin's carc inoma,  the ext rac t  having first been centrifuged at 2500 

rpm for 10 rain. The mixtures were made in two proportions: 1) one volume of serum to one volume of  ex t rac t  (1:1); 
2) four volumes of serum to one volume of extract  (4:1). 

This mixture,  to which we added complement  from guinea pig serum, was placed in a refrigerator at 4* for 24 

or 48 h. The control  was represented by mixtures of sera from normal rabbits and the extract ,  with the addit ion of  
complement .  After standing in the refrigerator,  two layers formed in the mixtures of immune sera with extract :  a 
supernatant fluid and a dark-brown, f locculent  prec ip i ta te ,  which set t led into a sediment .  We did not observe the 

same picture in the control.  The supernatant fluid was then careful ly  removed from the test tube and used for im-  

munization of rabbits. The remaining precip i ta te  was di luted with a volume of normal  rabbit serum equal  to thesuper -  
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natant  fluid studied in tissue culture, and used for immuniza t ion  of rabbits. A tota l  of 14 rabbits were taken 
for immuniza t ion .  The RCF was performed 2 or 3 t imes before obtaining the defini t ive results. 

In the tissue cultures we used the method described earl ier  [3]. In this case we took into consideration both 
the to ta l  amount of growing explants and the intensity of their growth, for which we ca lcu la ted  an average growth 

coeff icient .  The tissues were cul t ivated for 3-4 days. 

The components of the fluid cul ture medium consisted of sera from normal and immunized  rabbits, c omp le -  
ment from guinea pig serum, a 20% extract  of 8 -day  old rat embryos, a balanced salt  solution, and a solution of pen- 
ic i l l in  (100-150 units per Karrel 's  cup). The immune sera were diluted in the proportions of 1:2 and 1:4. Absolutely 
fresh rabbit sera were used in the exper iment .  

E X P E R I M E N T A L  R E S U L T S  
I. Immunologica l  Investigations. Table  1 gives the immunolog ica l  charac ter iza t ion  of  the anti tumor and ant i -  

erythrocyte sofa, as well as the sera of rabbits immunized  with the prec ip i ta te  and the supernatant fluids. The ant i -  
tumor sera reacted with homologous antigen in a dilution of 1:640 by +++, with the antigen from normal uterus - ap- 
proximate ly  in the same dilution and with the antigens from the kidney and erythrocytes - in a dilution of 1:160 by 
++++ and +++. The sera of the rabbits immunized  with whole erythrocytes reacted in high dilutions with homologous 

antigen (in a dilution of  1:1280 by ++++), and more weakly with antigen from tumor tissue (in a dilution of 1:640 by 
+), and reacted in the same manner with antigens from normal uterine and kidney tissue. The sera of rabbits immu-  
nized with the precipi tate  that sett led into a sediment  upon mixing of ant ierythrocyte  serum and aqueous-sal ine ex-  
tract  of tumor tissue reacted with the antigen from Guerin's carcinoma in a di lut ion of 1:320 by ++, in the same man-  
ner with antigen from normal  uterus, and in a somewhat lower di lut ion with antigen from erythroeytes (in a dilution 
of 1:80 by ++). These data show that in the tissues of Guerin's carc inoma,  normal uterus, kidney, and in erythrocytes 

there are common antigens, which, in a l l  probabil i ty,  determine their general  species - specif ic  properties.  

The sera of rabbits immunized  with the supematant  fluids reacted to a large degree with the antigens from tis-  
sues of Guerin's carcinoma and normal uterus, and to a considerably smal le r  degree with the antigen from erythro- 

cytes. Thus, the sera of rabbits immunized with the supernatant fluids in a ratio of 1:1 reacted with the tumor antigen 
in a dilution of 1:640 by ++, somewhat weaker with the antigens from normal uterus (1:320 by +++), in the same man-  
ner with the antigen from the kidney, and considerably weaker with the antigen from erythrocytes (in a dilution of 
1:40 by +++). 

TABLE 2. 
mune Sera Over a Course of  3 Days 

Guerin's carcinoma 

The Results of Cult ivat ing Tissues from Guerin's Carcinoma,  and Normal Uterus and Kidney of Rats in Ira- 

No. of 
exper i -  
ments 

4 

Subject under study 

no .-'-'-of .... 
cultures [ 

in the growth 
exper i -  [ 

merit I 

142 
214 66.3 

1 

338 0.2 

4 

235 1.7 

average 
growth 
coef-  

f ic ient  

1.22 

0 .02  

0.24 

Sera of non- immu-  
nized rabbits 

Sera of rabbits im-  
munized with 

aqueous-sal ine ex-  

t rac t  of  Guerin's 
carcinoma 

Sera of rabbits im-  

munized with 

aqueous-sal ine ex-  

t rac t  of  Guerin's 

carc inoma 

Note. 

o. of 
ultures [ 
a the 

xperi-  I 
nent 

233 
I 

272 

240 

Uterus 

growth 

161 

68.0 

4 
1.5 

9 
3.7 

average 
growth 
coef-  

f icient  

1.07 

0.27 

015  

no. of ! 
cultures ] 

in the I 
expe l / -  [ 
me lit t 

259 

280 

242 

Kidney 

average 

growth growth 
coef-  

f ic ient  

221 

85.3 1.15 

9 
3.2 0.11 

18 

7.9 0.19 

In the numerator - the number of growing cultures in absolute units, in the denominator  - in percents .  
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A more c lear ly  defined difference in the ant igenic structure was observed in the CFR of the sera from rabbits 
immunized with the supernatant fluids in a ratio of 1:4. In this case, the sera reacted with the antigen from Guerin's 
carcinoma in a dilution of 1:320 by ++, in the same dilution with the antigen from normal uterine tissue, somewhat 
weaker;with antigen from kidney tissue (in a di lut ion of 1:80 by ++), and in a low dilution with the antigen from 
erythrocytes (in a dilution of 1:20 by +++). 

These data show that by the method of "deplet ion" of the aqueous-saline extracts of tumor tissue by ant i -  
erythrocyte serum it  is possible, to a cer tain degree, to remove ant igens  from the tissue which are in common with 
the antigens from erythmcytes.  In addition, the results of these CFR's test ify that in tumor tissue (its aqueous-saline 
extract) there are at  least three types of antigens: specific,  which was shown in our previous reports [a-4],  general ly  
specific (inherent in tumors and erythrocytes), and tissue (common to tumor tissue and tissue of the homolgom nor- 
mal  organ). 

"Deplet ion" of the aqueous-saline extract  of tumor tissue with antierythrocyte serum may be described in the 
following manner.  In the antierythrocyte serum there are genera l ly  specific antibodies and antibodies pertaining to 
specific antigens of erythrocytes. The antibodies of  the first type, binding in the aqueous-sal ine extract  with antigen 
common to erythroeytes and cancer  tissue (general ly specific) ,  remove i t  from the mixture and sett le out in the form 
of a sediment.  Along with this, other antigens remain  in the supernatant fluid, which are inherent to tumor tissue: 
specific and tissue antigens. With immunizat ion  of the rabbits by these supernatant fluids, antibodies are developed 
to the specific and tissue tumor antigens, and in a lesser degree,  to antigens common to erythrocytes.  

II. Investigations in Tissue Cultures. Table  2 presents the total  data of 4 experiments on cul t ivat ion of tissue 
from Guerin's carc inoma,  and normal uterus and kidney of rats, over a period of 3 days. 

On cult ivat ing these tissues in the sera of normal rabbits the following picture was observed. Out of 214 explants 
of cancer  tissue, growth occurred in 142 (66.3%); out of 2a t  explants of uterine tissue - 161 (68%); and out of 259 ex-  
plants of kidney tissue - 221 (85.3%). These data show that the sera of normal  rabbits do not exert  a not iceable  in- 
hibitory action on the growth of exper imenta l  cultures. 

A different picture was observed with cul t ivat ion of the gissues in the sera of rabbits immunized  with aqueous- 
sa l ine  extract  of tissue from Guerin's carcinoma and with erythroeytes.  Thus, out of 235 explants of cancer  tissue, 
cultured in antierythrocyte serum, growth occurred in only 4 cultures (1.7%), with an average growth coeff ic ient  of 
0.9.4 (in the con t ro l  the growth coeff ic ient  was equal to 1.22). Out of 240 explants of uterine tissue, with explanta-  
tion to these sera, growth occurred in 9 cultures (8.7%), with an average growth coeff ic ient  of 0.15 (in the control, 

1.07), and out of 242 explanm of kidney tissue - 18 cultures grew (7.9%), with an average growth coeff ic ient  of 0.19 
(in the control,  1.15). 

Fig. 1. Three-day old culture of tissue from Guerin's carc inoma,  explanted 
to the serum of a rabbit  immunized  with whole rat erythrocytes.  Magnif i -  
cat ion 258x. 
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Fig. 2. Living a -day  culture of tissue from Guerin's carc inoma,  explanted in 
the serum of  a normal rabbit .  Magnificat ion 258x. 

It must be noted that antierythrocyte sera exert  not only an inhibitory action on the growth of exper imenta l  
cultures, but also cause destructive changes in the ceils of  the growth zone. Thus, Fig. 1 shows a 3 -day  culture of 
tissue from Ouerin's carcinoma,  explanted in antierythroeyte serum; the zone of growth in this case consists of single, 
migrating,  al tered cells of small  size, with round form and coarsely granular protoplasm. The control  (Fig. 2) yie lded 
a living a -day  culture of Guerin's carc inoma,  growing in the serum of  a normal  rabbit.  The growth zone in this case 
presented another picture. It consisted of intensely mult iplying cells of varying form and dimensions~ 

On cul t ivat ion of these tissue in antitumor sera an analogous picture was observed. In this case, growth.was de-  
pressed in the exper imenta l  cultures of both homologous tissue and the tissues of  the uterus and kidney. These data 
show that in the tissues of Guerin's carc inoma,  normal uterus, and kidney, and in erythrocytes,  there are common 
antigens, since the antibodies formed against these antigens exert an inhibitory influence on a l l  the exper imenta l  
cultures. 

Thus, with the aid of  GFR and the method of tissue cultures, i t  was possible to demonstrate that  there are ant i -  
genic properties in common between tissues of Ouerin's carc inoma,  normal uterus, and kidney, and the erythrocytes 
of rats. In all  probabil i ty,  these common properties are determined by a general ly  specific antigen, which, to a cer-  
tain degree, can be removed from the aqueous-saline extract  of  tumor tissue by the addit ion of  ant ierythrocyte rabbit  
serum and guinea pig serum complement .  In such a "depleted" extract  there  remain  antigens that are in common with 
the antigens in the tissues of the homologous normal organ. 

S U M M A R Y  
Sera of rabbits, immunized  with water-sal t  extract  from the tissue of Guerin's carc inoma and normal rat erythro-  

cytes , react  with the antigens of the tumor tissue, the uterus; kidney, and erythrocytes.  This points to the presence of a 
common antigen in these tissues and erythrocytes.  It is possible to extract  (to a considerable extent)  antigens common 

to the erythrocyte antigens from the water-sui t  extract  of  tumor tissue by means of ant ierythrocytie  serum in the pre- 
sence of the guinea pig serum complement .  Antigens, common to the tissue of a homologous norma I organ (uterus), are 
retained in such an exhausted extract .  These data show that  at least two types of  antigens are present in the tumor t is-  
sue (along with other antigens) i .e . ,  species and tissue ones. The commoness of ant igenic  properties of  Guefin's car -  
c inoma,  normal  uterus, kidney tissue~ and erythrocytes were also demonstrated by the tissue cukure  method.  
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