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The study of the specific antigens and their location 
in the tumor cell is of great importance in the diagnosis 
of tumors and vaccination against them. Research in the 
last few years [1-4] suggests that serological act ivi ty is 
present in the globulin, microsomatic and other fractions 
of the tumor. The vaccinal activity of the serologically 
act ive fractions has, however, received very little study. 
In connection with the isolation of "protective antigens" 

globulin fractions of the microorganisms of  anthrax 
and plague [5, 6, 8, 9], which possess high vaccinal  act iv-  
i ty - interest in chemical  vaccination has increased 
considerably. 

The aim of the present research was to compare the 
serological and vaccinal  activity of different tumor 
fractions, some of which were obtained by methods used 
to isolate the ~protective antigens" of microorga~nisms. 

In this communicat ion we give the results of a study of  
the antigenic composition of the tumor fractions. 

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

As an experimental model we used a transplanted 
strain of Ehrlich's mouse adenocarcinoma. 

Fractionation of the tumor material.  Fresh, washed 
ascitic cells were homogenized in a cold 0.14 M solution 
of NAG1. After centrifugation at 2500 rpm for 15 minutes, 
the fractions precipitated at 33, 46 and 50% saturation 
were successively salted out with ammonium sulfate at 
+4*. The last fractions, precipitated at 46 and 50% satu- 
ration, were called globulin fractions I and II respective- 
ly. The protective antigen of the microorganism of 
anthrax was also obtained from a filtrate of a culture at 
46 and 50% saturation with ammonium sulfate [6, 8]. 

Fraction Ill was isolated from the tumor extract in 
0.14 M NaG1 by means of precipitation with potassium 
aluminum alum, in accordance with the technique used 
[8] for isolation of  the anthrax protective antigen. A 10% 
solution of potassium aluminum alum was added to the 
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saline extract to give a final concentration of 0.1%; 109o 
acetic acid was added to bring the pH to 5.9. The pre-  
cipitate which formed overnight at +4* was col lecte d by 
centrifugation, dissolved in cold 0.2 M citric acid and 
precipitated with 2.5% trichloroacetic acid. The fraction 
IIl thus obtained was called the alum precipitate.  

Tumor homogenate in cold 0.14 M NaG1 solution 
with 0.01 M sodium citrate was twice centrifuged (8000 
rpm) for 20 minutes at +4*. The precipitate was homo- 
genized in an equal volume of  2 M NaGl. The extracuon 
took place while the mixture was allowed to stand over- 
night at +4". After centrifugation (8000 rpm) for an hour 
at +4", the supematant fluid was poured into cold distill- 
ed water to give a final concentration of 0.14 M NaGl. 
The threads thus formed were transferred to a 1 M solu- 
tion of NaC1. Fraction IV was given the name of nncleo- 
protein. 

The residue remaining after extraction with 1 M 
NaCl was extracted with 0.26% NaOH overnight at +4 ~ 
After centrifugation , the supernatant fluid was acidified 
with dilute acetic acid to pH = 5.9. The precipi tate  
forming overnight at +4* was separated by centrifugation. 
Fraction V was called alkaline extract. 

Fractions I, II, III and IV were dialyzed against 
physiological saline. All the fractions were lyophilized 
and kept  in sealed ampoules at +4 ~ 

Serological activity of the fractions. In o~der to de- 
tect the specific and species antigens in the fractions 
obtained, we used the reaction of anaphylaxis with de- 
sensitization. In the first series we studied the content of 
specific antigen in the fractions. 

Guinea pigs weighing 220-250 g were sensitized sub- 
cutaneously with washed ascit ic cells in a dose of  5.2 
mg of  protein (according to Kjeldahl 's method) per ani-  
mal. Three weeks after sensitization, intraperitoneal 
desensitization was carried out with 1 ml  of  normal anti- 
gen (a mixture of  mouse serum and a saline extract of 



the skin of die abdomen of a female mouse in proportions 
of 1:3) in a dose of 20 mg dry weight. Next day, after 
testing for completeness of  desensitization to normal 
antigen, as an assaulting antigen solutions of  fractions 
I, II and V of  the tumor were injected.  All the antigens 
were assayed according to dry weight of  the lyophilized 
preparation, and injected into the heart. 

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

The results obtained are shown in Table  1. 
The sensitized guinea pigs responded by an anaphy- 

lact ic  reaction to the inject ion of globulin fractions I 
and II. This ~uggests the presence in the globulin frac- 
tions of a specif ic  tumor antigen, absent from normal 

tissues. Injection of the alkaline extract of  the tumor 
(fraction V) did not elicit  a response reaction. It is 
evident that treatment with alkali  appreciably lowered 
the antigenic properties of the fraction thus obtained. 

In the second series of experiments we studied the 
distribution of tile species antigen in the tumor fractions. 
Guinea pigs were sensitized subcutaneously with solu- 
tions of fractions I, III,  IV and V of the tumor in a dose 
of 5 mg dry weight per guinea pig. Three weeks later. 
a solution of tyophilized mouse serum was injected as a 
species antigen. In order to reveal any common anti- 
genie factor in the fraction and the initial tumor  extract, 
a saline extract of the tumor was injected. All antigens 
were injected i n a  dose of 0.2-0.8 ml into the jugular 

TABLE 1. Detection of Specific Antigen in Fractions of Ehrllch's Adeno-  
carcinoma by the Reaction of  Anaphylaxis with Desensitization 

Sensitization 

ascitic ceils of  
Elarlich's 

ad enocarcinom a 
guinea dose  of 

protein , 
pig n o  (rag)__ 

15 5,2 
18 5,2 
57~ Control 
58~ 
59K 

�9 Test of E~m- Second de- [ ~m~ 
�9 . . ~plete  desensi-t Assaulting injection 

s e n s l t l Z a  t l o n ~  / 
__ t~zat ion__J . . . . . . . . . . . .  

normal antigen I fractions of Ehdich's 
I _  adenoearcinoma 

. . . . . .  G 2 Z -  

m )] tlon t ( m R )  tion I ~r ~tion 
/ 

- -  12 -- [ 12 + +  
9 [ 8 + 

12 Saline 8 -- 
extract 8 .... 

t 8 --- 

2 
4 

16 
3 

56K 
48K 

5,2 
5,2 
5,2 
5,2 

Control 
)) 

2 

2 

+ 10 
4 

12 
l0 
12 
10 

• 

• 
.Globulin 

}fraction I 

I 
I 

10 ] ~-+ 
10 ++ 
10 

1 ~ 1 7 7  I0 - -  
10 

17 
12 
11 
53K 
55K 
55K 

5 
6 
8 
7 

50K 
51K 
52K 

5,2 
5,2 
5,2 

Control 
)) 

)> 

7,5 
5 

10 

I 

Globulin 
}fraction E 

I I 

5,2 
5,2 
5,2 
5,2 

Control 

)) 

io 
10 
10 
10 
10 
I0 
10 

• 1 

I Alkalme 
extract 
(frac- 
tion V) 

10 
10 
10 
10 
I0 
10 

++ 
++ 

+ 

,~ I 10 
10 -- 

10 I --- 
10 .... 
10 
10 

Legend: -- no reaction; + brief scratching; ++ strong scratching, sneezing, 
shortness of breath, dishevelling of the fur, coughing; +++ the same but 
more marked,  and excretion of urine and feces; ++++ convulsive jumps, 
fits, terminating in death of the animal;  + doubtful reaction; �9 no antigen 
injected. 
XThe first desensitization was carried out lntraperRoneally the day before 
the experiment. 
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TABLE 2. Detect ion of Species  Antigen in Fractions of Ehrllch's Adeno-  

carc inoma by the Reaction of Anaphylaxts  with Desensit ization 

Guinea 
pig no. 

31 

35 

35 
32 
33 

26 
25 
28 
24 
27 

Sensi t i za t ion  

fractions of 
Ehrlich's ade-  
nocarcinom a 

dose 5 mg 
dry weight 

Globulin 
' fraction I 

[Test for com-  
)esensit ization | p l e t e  de -  

~ensit ization 

dose 
(rag) 

21 
20 

19 
23 

10 

10 

10 
5 
5 

normal mouse serum 

1 t '~ Alum lore- 10 
} c ip i t a te  i 10 
J ( f r ac t i on l ID /  l0 

10 

Alka l ine  
extract  

(fract ion V ) 

20 
20 
20 
20 

reac t ion  

+ + +  
Death 

q-++-F 
Death 

q - + q -  
+ +  
+ +  

+ +  
+ 
+ 

q- 

i 

dose 
(me) 

10 
10 
10 

10 
10 
10 
I0 
10 

30 
30 
30 
30 

reac-  

tion 

i 

Assaulting 
inj ecti on 

saline extract  
of Ehrlich's 

mouse ade-  
nocarcinoma 

dose react ion 
(rag)  

15 
I5 
t5 

15 
15 
15 
15 
15 

16 
16 
16 
16 

+ +  
+ +  

+ 

+++ 
:k 
+ 
+ 

+++ 

~--11- 
+ 
+ 
+ 

36 
37 
38 
40 
39 

41 
43 
44 

15 Nucleo-  10 
protein  10 

(fract ion IV) 10 
t0 

G ontrol 

+ 15 - -  
15 
15 
15 
15 

16 
15 
15 

15 
15 
15 
15 
15 

:k 
=k 
3= 
:k 

Legend as in Table  i. 

vein of the a n i m a l  i t  can be seen from Tab le  2 that  
the major i ty  of the sensit ized guinea pigs responded by 
an anaphylac t ic  reac t ion  to the  in jec t ion  of normal 
mouse serum. The most marked reac t ion  was observed 
in the guinea pigs sensit ized with globulin fraction I. 
Animals  sensitized with alum prec ip i t a te  of the asci t ic  
fluid (fract ion III) reac ted  more  weakly to the species 
antigen. This was evidence of the presence of a species 
antigen in fractions I and IIl .  A very weak reac t ion  was 
shown by guinea pigs sensitized with the nucleoprotein 
and a lka l ine  extracts of the tumor (fxactions IV and V). 

A clear react ion to in jec t ion  of the saline extract  
was noted in the guinea pigs sensi t ized with globulin 
fraction I and Mum prec ip i t a te  of asc i t ic  fluid. An 
apprec iab le  reac t ion  was observed in the animals  sensi- 
t ized with a tka l ine  extract  Of the tumor. This showed 

that in fractions I, I i I  and V are present ant igens which 

ate'  different from the species antigens, probably tissue 

or specif ic  antigens. 
The  study of the ant igenic  propert ies  of the fractions 

obtained by means of the anaphylaxis  reac t ion  thus 
showed the presence of specif ic  antigens in the globulin 
fractions and species antigens m the globulin and alum 

prec ip i t a te  fractions. 
The results of our experiments  are confirmed by 

reports in  the  l i terature  demonstrat ing the presence of 
specif ic  [2, 4, 10] and notmM [q] antigens in the globulin 

fractions of  a tumor. 

S U M M A R Y  

The author obtained a number of fractions of Ehrlich's 
mouse adenoca rc inoma  by the procedure used for the iso- 
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lation of the protective antigens of microorganisms. The 
antigenic properties of the fractious were studied by means 
of anaphylaxis with desensitization. Specific and species 
antigens were revealed in the globulin fractions of the 
tumor. 
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