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The production o f  immune  sera with a re la t ive ly  high t i ter  of antibodies against  rumors is of great  
scientif ic  and prac t ica l  impor tance .  Several investigations carried out in this direct ion demonstrate  that the 

production of immune  antibodies depends, on the one hand, on the  species and individual  character is t ics  of the 
exper imenta l  an imals  undergoing immuniza t ion  [1, 2, 8], and on the other hand, on the character  of the an t i -  

genic stimulus i tself .  For instance i t  was established by the investigations of Horn [4] that  sera with a high ant i -  
body ti ter  are obtained by immuniza t ion  of rabbits with whole asci t ic  ce l ls  from a carcinomatous  tumor, but 

not by saline extracts  of the separate fractions of these same cells.  In this connect ion i t  was shown that a serum 
of the first type had a compara t ive ly  high t i ter  (1280) in the agglut ina t ion  react ion,  whereas sera  of the second 
type,  produced by immuniza t ion  of rabbits with saline extracts of the nucleoprotein fraction of asc i t ic  cel ls ,  
were in genera l  inac t ive  in this react ion.  It is also well known that  hemoly t ic  sera, used in the complemen t  
f ixation react ion ,  are  obtained with a high ant ibody t i ter  during immuniza t ion  of rabbits  with whole sheep's red 

ce l ls ,  but not w i th  a saline extract  of these cel ls .  

T A B L E  1 

Scheme of Immuniza t ion  of Rabbits with Sal ine Extracts of Subcutaneous  

Forms of Tumors and Whole Asci t ic  Cel l s  from the Same Tumors 

Form of ant igen 
of tumor tissue 

Sal ine 
ex tra c t 

Whole asci t ic  
cel ls  

Injections 

'st [ =nd I 3-rd I 4-th I 5.th 

volume of ant igen injected ( i n  ml) 

1.0 

1.0 

1.0 

1.0 

1,5 

1.5 

1.5 

1.5 

2.0 

2.0 

In view of these findings we decided to study the relat ionship between the t i ter  of ant ibodies against 

tumors and the character  of the ant igenic  stimulus of the same origin. 

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

In the immuniza t ion  exper iments  20 sexually mature  ma le  rabbits,  aged from 12 to 18 months, were 
used. The ma te r i a l  used for immuniza t ion  was two transplanted mal ignant  tumors: an Ehrlich's mouse adeno-  
ca rc inoma and a Iosida 's  rat  sarcoma. In the experiments  one group of rabbits  was immunized  with saline ex-  
tracts of subcutaneous forms of the tumors and another group with whole asci t ic  ce l l s  from the same tumors. 
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The sa l ine  extracts of the subcutaneous forms of 

the tumors were prepared as follows. A subcuta- 
neous tumor transplantate 7-10 days old was ex- 

tracted from the experimental  animals and 

ground in a mortar in sterile conditions for 10 

minute~. 

The ground tumor tissue was suspended in 
physiological saline in a proportion of 1:20, i. e. 

0.5 g of tumor tissue was suspended in 10 ml  of 

physiological saline. This suspension of tumor 

tissue was allowed to stand in the incubator for 

one hour at a temperature of 3TC, after which 
it  was kept in the refrigerator at 4~ for 24 hours, 

Before immuniza t ion  the suspension of 
tumor tissue was centrifuged for 15 minutes at 

2500 rpm. 

The whole ascitic carcinoma cells were 
taken from the experimental  animals on the 6th- 

8th day after inoculat ion,  and separated from 

ascitic fluid by weak centrifugation for 5 minutes, 

Next they were washed twice with physiological 

saline and suspended in this solution. Before im-  

munizat ion the number of ascitic cells in 1 ml  of 
the cel l  suspension in physiological saline was 

measured in a Goriaev counting chamber. In the 

experiments ascitic fluid which was free from 

blood was used, containing olfly ascitic carcinoma 

cells as its basic component.  

The rabbits were immunized by five intra- 
venous injections according to the following 

scheme (Table  1). 

The number of ascitic ceils in 1 ml  of 
physiological saline used for immuniza t ion  varied 

in the case of Ehrlich's mouse adenocarcinoma 

from 100 to 200 mil l ion,  and in the case of 
Iosida's rat sarcoma, from 50 to 100 mill ion.  

Inject ion of tumor antigens into the rabbits was 

carried out every 2 days for 8 injections,  and an 
interval of 7 days was left between the ard and 4th 

injections. Serum was taken from the rabbits on 

10th day after the last inject ion,  and it was taken 

from the heart. Before the experiment was set up, 

the sera for testing were heated to a temperature 
of 56"C for 30 minutes. Next these sera were 
tested in the complement  fixation reaction in 

order to determine the presence of anti tumor 
antibodies in them, and their specificity. The 
antigens used in the serologica ! reactions were 
saline extracts of subcutaneous forms of tumors 
and of tissues from the liver and spleen of the 
corresponding species of animal .  The antigens 
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T A B L E  3 

Complement  Fixation Reaction of Sara Against Iosida's Rat Sarcoma with Homologous Antigen 

Sara obtained by immuniza t ion  of rabbits 

with a saline extract Of form t with whole ascitic cells 

of Iosida's rat sarcoma 

no. of sara 

Dilution of sera 

1:20  
1:40 
1:80  
1:160 
I : 320 
! : 640 
1 : 1280 
1 : 2560 

3643 

+ + + +  
+ + + +  
q -++  
+ +  
+ (+) 
+ 
F 
F 

3095 

+ + + +  
+ + + +  
+ + + +  
+ + +  
+ +  
+ (+) 
F 
g 

2905 

+ + - b +  
+ + + +  
+ + + +  
+ + + +  
+ + 4 . +  
+ + + +  
+ + + +  
+ ( + )  

3730 

+ + q - q -  
+ + + +  
+ + + +  
+ + + +  
+ + + +  
+ + + +  
+ + +  
+ 

were prepared in proportions of 1:10. Before the main  experiment was set up all  these antigens were titrated 

and a working dose was estimated for them. The complement  fixation reactions were performed in the usual 
way at a temperature of 3TC,  with provision of suitable controls. In the experiment the only reactions to be 

considered were those in which the same results were obtained on two occasions, 

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

hi :he immuniza t ion  experiments on rabbits with antigens from tissue of an Ehrlich mouse adenocarcinoma 

16 experimental  animals  were used, of which 9 were immunized with a saline extract of a subcutaneous form o f  

the mouse tumor and 7 with whole ascitic cells of the same tumor, The results of these experiments are shown 

in Table 2. 

Of the 9 rabbits immunized with a saline extract of tissue of a subcutaneous form of ghrlich's mouse adeno- 

carcinoma,  in 4 the sara were found to have a low titer of ant icarcinoma antibodies. The sera of rabbits Nos. 
870 and 881 reacted with antigen from the tumor tissue in a dilution of 1:160 to + +, but sera of rabbits Nos. 102 

and 4510 reacted with the same antigen in a dilution of 1:80 to + +. Theserum of only one rabbit (No. 154) 
reacted with tumor ant igen in a comparat ively high titer: in a dilution of 1:1280 to + (+). 

A somewhat different picture was obtained during immuniza t ion  of rabbits with whole ascitic cells ot 

Ehrlich's mouse adenocarcinoma. The sara of these rabbits reacted with tumor antigen in a comparat ively 
high titer. The sera of rabbits Nos. 1015, 1516 and 309 reacted in dilution of 1:2560 with ant igen from the 

tumor tissue to + + and + + +, but sara of rabbits Nos. 3135, 1518, 1473 and 1004 showed a titer of tumor ant i-  

bodies corresponding to a di lut ion of 1:1280. 

Thus sara against Ehrlich's mouse adenocarcinoma had a higher titer of tumor antibodies after immun iza -  

tion of rabbits with whole ascitic carc inoma cells than With saline extracts of a subcutaneous form of the minor. 

A similar picture was likewise observed after immuniza t ion  of rabbits with antigens from tissue of Iosida's 
rat sarcoma. As may be seen from the figures given in Table 3, the sara of rabbits Nos. 3643 and 3095, obtained 

by immuniza t ion  of experimental  animals  with a saline extract of tissue of a subcutaneous form of Iosida's rat 
sarcoma, had a comparat ively low titer of tumor antibodies. These sara reacted with antigens from tumor tissue 

in a di lut ion of 1:320 to + + and + (+), whereas the sera obtained by immuniza t ion  of rabbits with whole ascitic 

ceils of the same tumor reacted with tumor antigens in higher dilutions (1:280 to + + + and + + + +). 

By the example  of the two Inoculated mal ignan t  tumors it is clear that during immuniza t ion  of rabbits 

the strongest ant igenic st imuli  are not satine extracts of the tissues of subcutaneous forms of tumors, but whole 

ascitic cells. 
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In the next experiment we tested the specificity of the antitumor sera, For this purpose we performed 

the complement  fixation reaction simultaneously with antigens from tumor and normal tissues (liver and spleen). 
hi Table 4 is shown a selection of results of certain of these reactions. 

The experiment showed that the test sera possess a low degree of specificity since they reacted at a com-  
paratively high titer with antigens from both tumor and normal tissues of the experimental animals. This is 
evidently explained by the fact that whole ascitic malignant cells include in their composition a large number 
of antigens common to the species, which are present in the normal organs and tissues of the particular species 
of animal. 

S U M M A R Y  

Serums with a comparatively high titer of immune antibodies were obtained in immunizat ion of rabbits 
by ascitic ceils of malignant tumors (Ehrlich's adenocarcinoma of mice  and Iosida's sarcoma of rats). Serums 
with Iower titers of immune antibodies were recovered in immunizat ion of rabbits by the water-salt extracts of 
the tissue of subcutaneous forms of tumors. Serums of the first, as well as of the second type are not very spe- 
cific:  they react in comparatively tligh titers with the antigens from the tumor tissues and with those from the 
tissues of normal organs of the laboratory animals. 
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