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In the previous communicat ion [2] we demonstrated the presence of specific and of species-specific anti-  
gens in a saline extract and in the  globulin fractions of Ehrlich's adenocarcinoma. 

The object of the present investigation was to make a detailed study of the antigenic structure of Ehrlich's 
adenocarcinoma and of its gtobulin fractions by means of the precipitation reaction in jelly, and to compare the 
vaccinating activity of the tumor fractions by vaccinat ion experiments in mice. 

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

The precipitation reaction in jelly was carried out by Ouchterlony's method [13]. In a series of experiments 
a micromodificat ion of the method was used: the diameter of the matrices forming the wells was reduced to 4 
mm, and the distance between the wells containing antigen and antiserum was 5 mm. Lines appeared after 18 
hours. One Petri dish could be used for 6-8 experiments. 

The results of the reaction were recorded photographically by means of a "Zenith" camera,  with oblique 
illumination from beneath provided by a special apparatus constructed by G. I. Avdeev. Some experiments were 
recorded on an MF-2 microphotometer by the originat method. Use of the microphotometer enables a quanti-  
tative analysis of the fine and poorly differentiated precipitation lines to be made. 

To produce antisera, rabbits were immunized intravenously with a suspension of washed ascites cells in ac-  
cordance with a four-week cycle  program. 

Fine differentiation of the antigens in the reaction was obtained by using BjSrklund's method of specific 
inhibition of precipitation [9]. On the night before the experiment antigen was poured into all the wells. The 
jelly was saturated to excess with antigen, and no precipitation lines were formed to this antigen. 

The vaccination experiments were carried out on mongrel white mice. In view of the considerable interest 
in the question of postoperative immunity,  developing after the removal of a tumor [10, 12], in each series of 
experiments we immunized one group of mice by implantation of the tumor in the tail area by Andervont's 
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method [8] in order to compare the efficacy of chemical  vaccinat ion with that of vaccinat ion with the virulent 

tumor. A suspension of ascites cells (0.1-0.2 ml) was injected from a tuberculin syringe beneath the skin of the 

tail, at the junction of the lower and middle thirds. After 9-14 days, when the tumor had reached a certain size, 

the tail  was amputated. From 19 to 28 days after amputation the infecting dose of the tumor was injected sub- 

cutaneously into mice in which no recurrence was observed, and simultaneously into the mice of the other ex- 

perimental  groups. 

The other groups of animals were immunized with a saline extract of the tumor, with globulin I and globu- 

l in II of the tumor (obtained by salting out with 46% and 80% saturated ammonium sulfate respectively), and with 

globulin from mouse liver and spleen. The dose of all the antigens was estimated in terms of dry weight: of the 

lyophilized material .  Each mouse received a singte subcutaneous inject ion of 2 mg of antigen in the left side. 

From 11 to 12 days after vaccinat ion an infecting dose of 0.2 ml of ascites fluid in a 1 : 4  dilution was injected 

beneath the skin of the animal ' s  right side. The control group of unimmunized mice received injections of the 

infecting dose of tumor at the same time. 

On the 16th day after inoculation all the animals were sacrificed and the tumors weighed. The experi- 

mental  results were treated statistically: the weight of the tumor by the Fisher-Student method, the proportion 

of successful implantations of the tumor by the formula of the "fourfold" tabte [7]. The mean weight of the tu- 

mor was calculated only for those animals in which the tumor was successfully implanted. 

Fig. 1. Detection of specific and normal tissue and species antigens of Ehr- 

lich's adenocarcinoma, a, b) Common antigenic behavior of tumor antigens, 
serum and spleen, liver and kidney of a normal mouse; c, d) detection of 
specific and normal tissue-antigens of the tumor (adsorption by normal mouse 
serum in jelly). S) Antiserum to whole cells of ghrlich's ascites adenocarci-  

noma; A) tumor; G) tumor globulin; R) kidney; M) mouse serum; H) liver; 
L) mouse spleen. 
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E X P E R I M E N T A L  R E S U L T S  

The antigens of the saline extract of the tumor were studied first. The antiserum to the tumor (Fig. 1, a, b) 

gave a series of common lines between the saline extract of the tumor and the antigens of normal organs: saline 

extracts of spleen, liver and kidney, and mouse serum. This suggests that the tumor contained a series of antigens 

common to the antigens of normal organs of mice.  

After carrying out specific inhibit ion of precipitation with mouse serum, we found that most of the common 

lines disappeared. We called these disappearing antigens, serologically identical  with serum proteins, condit ion- 

ally species antigens. The antigens detected after specific inhibi t ion of precipitat ion with mouse serum we called 

tissue antigens. 

.... } } ; :  i 
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Fig. 2. Detection of tissue and species antigens of the globulin fractions of Ehrlich's 

adenocarcinoma, a, b) Common antigenic behavior between globulin fractions of 

the tumor and the saline extract of the tumor, the spleen and the serum of a normal 

mouse; c, d) detection of the tissue antigen of the globulin fractions of the tumor 
(adsorption by normal mouse serum in jelly). G', G") globulins I and II of the 

tumor. Remaining signs as in Fig. 1. 

It is clear from Fig. 1, c, d that after saturation of the jel ly with mouse serum, the saline extract gave two 

lines with antiserum to the tumor, suggesting the presence of two tissue antigens, differing from the serum, species 

proteins. One of these antigens was also present in the spleen and liver of the control mouse. The other antigen 
gave a clear additional l ine and was not present in normal organs. 

Both these tumor antigens were absent from mouse kidney. 
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Vaccination of White Mice with Fractions of Ehrlich's Adenocarcinoma 

Antigen 

v 

O13 

O 

a ~  

Saline extract of t umor .  50 

Globulin I of tumor . . . .  43 

Globulin II of tumor . . . 48 
Spleen . . . . . . . . . . . .  0 

Globulin of l iver  . . . . .  56 
Vaccination in tail . . . .  69 

Control . . . . . . . . . . .  0 

Note." The results of the three series of vaccinat ion experiments are summarized in the table. 
The value of X 2 was calculated from the "fourfold" formula [7]: 

X2 = (ad-bc-1 / ' 2  k) z" k 
e . f . g . h  

for p = 0.05, when n = 1, and • ; 3.81. 

Titration experiments in jelly, using dilutions of antigen increasing in multiples of two, before and after 

specific inhibit ion of precipitat ion by mouse serum showed that the content of species antigens in the saline 
extract was twice as great as that of tissue antigens. 

We next studied the antigenic structure of the globulin fractions of the tumor (globulin I and II), obtained 
by salting out with 46~ and 50% saturated ammonium sulfate respectively [2]. 

Antiserum to the tumor (Fig. 2, a, b) gave a series of lines common to the globulin fractions of the tumor 

and saline extracts of the tumor, spleen and liver, and mouse serum. This suggests the presence of a series of 

common antigens in the material  tested. As the experiments with specific inhibit ion of precipitat ion by mouse 
serum showed, this common antigenic behavior was chiefly due to the presence of serum, species antigens. 

After saturation of the jelly with mouse serum, a tissue antigen was found in the globulin fractions (Fig. 2, 
c, d). This was serologically ident ical  with the tissue antigen of the saline extract of the tumor and the spleen. 

We have not yet been able to establish to which of the two tissue antigens of the tumor that we found the tissue 
antigen of the globulin corresponds, nor whether it is a specific tumor antigen or a normal tissue antigen [1, 5, 
11]. 

We thus found by means of the precipitation reaction in je l ly  that 1) Ehrlich's adenocarcinoma and its 
globulin fractions possess a number of common antigens with normal organs of the mouse, principally serum, 

species antigens; 2) the tumor possesses at 1east two tissue antigens differing from species antigens; one of them 
is specific for the tumor alone, the other is identical  with the tissue antigens of the l iver and spleen of the con-  
trol mouse; 3) the globulin fractions have one tissue antigen identical  with the tissue tumor antigen and the 
tissue ant igen of mouse spleen. 

The results of the three series of experiments on vaccinat ion of white mice  are shown in the table. 
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It will be seen from the table that the highest resistance was given by vaccination with the globulin 
fractions of the tumor (globulin I and globulin I I ) - 2 ~ 0  and 2290 of immune mice  respect ively-and the saline 
extract of the tumor - lWo of immune mice. The statistical significance of the differences in the proportions of 
successful inoculations by comparison with the control group was very high: the values of • were 10, 12, and 
8.5, respectively. 

Immunization with the globulin of normal mouse liver (specificity control) caused resistance in 9% of mice;  
• = 2.58. Vaccination by means of implantation of the tumor in the region of the tail caused a considerable 
increase in the resistance of the mice  to subsequent inoculation of the tumor (48% of immune mice, X ~ = 28.8). 

In the control group the tumor was successfully inoculated in all the animals. The figures for the mean 
weight of the inoculated tumors showed basically the same relationship. Vaccination with a saline extract of the 
tumor inhibited development of the inoculated tumors by 50~ vaccination with globulin I - b y  43%, and with 
globulin II of the t u m o r - b y  459o by comparison with the controls. 

Vaccination with liver globulin of the control mouse inhibited growth of the tumor by 5690. Immunizat ion 
�9 with spleen affected neither the growth nor the success of inoculation of the tumors. Vaccination in the tail inhi- 
bited growth of the developing tumors by 69%. 

Analysis showed that the differences between the rate oLsuccessful inoculation and the mean weight of the 
tumors in the groups vaccinated with the globulin fractions and with the saline extract of the tumor were not sta- 
tistically significant. The vaccinating activity of the antigens of the globulin fraction of the tumor was thus not 
inferior to the vaccinating activity of the original saline extract of the tumor. 

The absence of vaccinating effect after inoculation of spleen was contrary to the findings of Khaletskaya 
[6] and other authors, possibly because we used lyophilized preparations. The high vaccinating effect of the 
globulin of normal liver may be due to the fact that an important part in the relative immunity observed is 
played by a nonspecific component, in the form of normal species and tissue antigens. The question of the role 
of the normal antigenic component in immunity to tumors demands further study. 

The efficacy of vaccination by means of implantation of the tumor into the tail significantly exceeds the 
efficacy of vaccination by all the other tumor fractions (see table). This result may evidently be explained by 
the fact  that the products of tumor metabolism entering the blood stream from this area of vaccination are more 
highly antigenic than the tumor fractions, which have been subjected to comparatively gross chemical  treatment. 
These results support the view [3, 4] that a living vaccine is more effective than a chemical  vaccine. We are 
convinced, however, that the use of milder methods of isolation of the tissue antigens, and of other schemes and 
doses of vaccination will greatly increase the efficacy Of anti- tumor vaccination. 

We thus were able to demonstrate the presence of at least two tissue tumor antigens in.a saline extract of 
the tumor, differing from serum antigens, one of which was specific for the tumor. In the globulin fractions one 
tissue antigen was found. The globulin fractions were not inferior to the saline extract of the tumor in vacc i -  
nating act ivi ty.  Vaccination with the living tumor was more effective than chemical  vaccination with fractions 

of the tumor. 

S U M M A R Y  

The author studied the antigenic structure of Ehrlich's adenocarcinoma and its globulin fractions in reaction 
of precipitation in gel. Two tissue antigens were detected in the tumor, both differing from the species antigens; 
one of these tissue antigens proved to be specific. One tissue antigen was found in the globulin fractions. The 
latter showed pronounced immunizing activity in experiments with vaccinat ion of mice .  Inoculation into the 
tail with a living tumor was more effective than chemical  Vaccination with �9 fractions. 
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All abbreviations of periodicals in the above bibliography are letter-by-letter transliter- 

ations of the abbreviations as given in the original Russian journal. Some  or all o[ t h i s  per i -  

od i ca l  l i t e ra t u re  m a y  we l l  be  a v a i l a b l e  in E n g l i s h  t rans la t ion .  A complete list of the cover-to- 
cover English translations appears at the back of this issue. 
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