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Research by many workers has shown that tumors of  
man and animals possess a complex antigenic constitu- 
tion. Besides the antigens common to both normal and 
tumor cells [5, 6, 7, 10], the latter also possess antigens 
specific to tumors [1, 2, 8, 9]. Insufficient attention has 
been paid to the study of  changes in the antigenic c o m -  
position of tumors during heterotrausplantation; for this 
reason we still have no information on the fate of  indiv- 
Idual antigens composing the tumor cel l  when the tumor 
is grafted into an animal of a different species. The solu- 
tion of this problem is important for the establishment of 
the relationship between the blastomogenic activity and 
the various antigens present as components of the tumor. 

We have shown that not all  tumor antigens are direct- 
ly related to its blastomogenlc properties [4]. The prob- 
lem of the role of other antigens couId only be solved 
experimentally,  and was the object of the present investi- 

gation. 

M E T H O D  

Crocker's sarcoma of mice and M-1 sarcoma of  rata 
were cultivated on the chorloallantole membrane of the 
developing chick embryo and fully preserved their blasto- 
mogenic properties in relation to their oriKinal hosts. Back 
transplantation of the tumors was successful in 100% of cases 

We obtained immune sera in rabbits against Crock- 
er's mouse sarcoma and its heterotransplants on the m e m -  
brane, and also against M-1 sarcoma of rats and organs 
of normal rats, by a method previously described by us 
[7]. Immune sera were also obtained in White Leghorn 
fowls against tissues of Croeker's sarcoma and its first 
transplantation on the chorioallantoic membrane. Im-  
munization was carried out as follows: on the first, third 
and sixth days the fowls were injected with 1 ml of a 
saline extract of the tissue intravenously, and thereafter 
three times with 2 ml of the extract intraperitoneally, 
at intervals of four days. Blood samples were taken from 
an incision of the comb on the seventh day after the last 
injection of  antigen. To obtain sera, the fowls were ex-  
sanguinated on the 9th-10th day. 

In order to detect  the specific tumor antigen in M-1 
sarcoma and its heterotransplantates, the immune rabbit 
sera were tested by the complement  fixation reaction at 

+ 3q ~ To study the tumor antigen in Crocker's sarcoma, 
however, it was impossible to use this reaction, for dur- 
ing immunization of rabbits with an extract of Crocker's 
sarcoma antibodies were produced not only to the tumor 
antigen but also to the heterogenie antigen common to 
the chorioallantoic membrane of the chick embryo; as 
we have shown, this antigen is a constituent of the Crocker's 
sarcoma cell  [8]. For this reason, in the investigation of  
the sera before absorption by this means, it was impossi- 
ble to differentiate between tumor and membrane. It 
was also impossible to free the immune sera against Crock- 
er's sarcoma from antibodies against the membrane by means 
of the absorption reaction, because these antibodies did not 
arise n0r, specifically in the antitumor sera, but were true, 
immune antibodies. 

In the study of the tumor antigen of Crocker's sar- 
coma,  we therefore investigated the sera without specific 
absorption, and by the precipitation reaction. 

The antigens used in the reactions were saline extracts 
of the tissues to be tested. The antigens for the precipita-  
tion reaction were prepared in a ratio of tissue to physio- 
logical saline of  1 : 20. In addition, these antigens were 
centrifuged for 30 minutes at 10,000-13,000 rpm. The 
precipitation reaction was read at 20 minutes. 

R E S U L T S  

In Table 1 we give the results of a comparative study 
of  the antigenic properties of a Crocker's mouse sarcoma 
and of  its heterotransplants on the chorioallantoie m e m -  
brane. 

It can be seen from Table 1 that the sera of fowls 
immunized with a saline extract from the first transplanta- 
tion of  the Crocker's tumor (Nos. B-7210, B-7214, and 
B-3269) reacted from only with antigens from tumors 
grown on the membrane,  but also with antigens from 
mouse tissues, and completely failed to react  with ant i -  
gens from normal chorioallantoic membrane. This in- 
dicated an antigenic difference between the cultivated 
tumor and the membrane,  and also that the ant igen used 
for the immunization,  i .e . ,  the first transplantation of  
Crocker's tumor on the chorioallantoic membrane of 
the chick embryo, was foreign in relation to the fowl. 
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TABLE 1. Comparat ive Study of the Antigenic Properties of Crocker 's  Sarcoma and of its 

Heterotransplauts on the Chorioal lantoic  Membrane of the Chick Embryo 

Serum no. 
(2 

Not numbered,  nonimmune Fowl 

B-7210, against  1st t ransplantat ion ~ 
B-7214, against  Is t  t ransplantat ion ~ 
B-3269, against  13t t ransplantat ion ~ 
B-0921, against CroCker's sarcoma ~ 
B-0997 " " >~ 

B-0923 " " :~ 

691 Rabbit 
9.48, against  mouse serum 

proteins 

254~, against  normal  membrane  ~ 

255, against  normal  membrane  ~ 

ea 

E 
O o 

,_~ 19 

8 ~ O 

+ +  
+i+ 
+ +  
+ ~ +  
+ + 

iti + §  

t 

Results of prec ip i ta t ion  react ion 
with tissue antigens from 

r ~  

Crocker 's  sarcoma after 
t ransplantat ion 

2 

+ 

L 

I 

+ I+ 
i 

I 
+ + + + §  

+ + +  

E 

O 

§ 

+ 

Sera against  the or iginal  Crocker 's  tumor,  also ob-  
ta ined tn fowls (Nos. B-0921, B-0997, and B-0923) and 
rabbits (No. 691), r eac ted  with mouse tissue antigens and 
with antigens from the a l lan to ic  tumors, and thus indica ted  
an ant igenic  relat ionship between them. 

Immune sera against  Crocker 's  tumor and the first 
t ransplantat ion of the tumor on the membrane  were not 
specific ant i tumor sofa, for they reac ted  with normal  
mouse tissues; consequently,  the antigen which we dis-  

covered in the chor loa l lan to lc  tumors could  not be d e -  
scribed as a specif ic  tumor antigen.  This cy top lasmic  
antigen bore the species propert ies of the mouse,  although 
it was not iden t i ca l  with mouse serum proteins,  for the 

prec ip i ta t ing  serum No. 248, reac t ing  with a spec ies - spec i -  
fic antigen ident ica l  with the serum proteins,  did not r e -  

ac t  with antigens from transplanted tumors, although i t  did 
reac t  with a spec igs-speci f ic  ant igen in extracts  obtained 
from mouse tissues. 

Antisera against  the normal  chor ioa l lan to ic  m e m -  
brane of the developing chick embryo reac ted  only with 
antigens from the membrane  and with antigens from a 

few transplanted tumors, which could be accounted for 
by the presence of  membrane  in the a l lan to ic  tumors in 
the capac i ty  of  stroma. 

The serum of  a n o n i m m u n e  fowl, taken as a control ,  
did not give a posit ive prec ip i ta t ion  react ion with any of 
the antigens ment ioned ,  and i t  thus followed that  normal  
fowl serum did not contain  antibodies to these tissues. 

t t  could thus be shown by means of  the sera i nves t i -  

gated that Crocker 's  sarcoma retains the antigens inherent 

in the or iginal  tumor even after  prolonged cul t iva t ion  on 
the ehor ioal lantoic  membrane  of the chick  embryo.  This 
common factor is independent  of the presence o f  a he te ro-  
genie ant igen,  and also of a species-speci f ic  ant igen 
ident ica l  with the serum proteins,  in the or iginal  tumor 
and espec ia l ly  in the tumors grown on the chor toa l lan to-  
ic membrane .  This species-speci f ic  an t igen ,  as we have 
shown ear l ie r  [4], is lost by the tumor dtu'ing heterotrans-  
plantat ion.  

The results of  the study of  the speci f ic  tumor  ant igen 
in the M-1 sarcoma of  the rat  are shown in Table  2. 

It can be seen from the resuIts in TabIe 2 that i m -  
mune sera against  M-1 tumors (Nos. 169 and 773) were 

specific antRumor sets ,  and reac ted  only with M-1 rat 
sarcoma and with its heterotransplants on the ehor ioa l -  

lanto[c membrane  of the chick embryo,  while fai l ing to 
reac t  with normal  ra t  tissues and normal  chor ioa l lan to ie  
membrane .  The sera thus de tec ted  a specif ic  tumor an t i -  
gen in heterotransplants of the tumors on the membrane  
and demonstrated the absence of an ant igenic  r e l a t i on -  
ship between the M-1 sarcoma and r~he chor ioa l lan to ic  
membrane.  Serum No. 145 against  M-Z sarcoma was 

less specif ic ,  but i t  too did not reac t  with ant igen from the 
membrane ,  and i t  reac ted  more strongly with tumor an t i -  
gens than with antigens from normal  rat  tissues. Sera a-  

gainst normal  organs of  the rat r eac ted  nei ther  with M-1 sar-  
coma  nor with its heterotransplants,  but reac ted  spec i f i ca l -  
ly with antigens from the par t icular  organ against  which 
they were obtained.  Immune serum No. 254 against  nor-  
ma l  ehor ioa l lan to ic  membrane  de tec ted  the presence of 
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the antigen of the chortoallantoic membrane of the chick 
embryo in the tumor heterotransplants, which evidently in- 
dicated the inclusion of membrane into the ,stroma of the 
allantoic tumors. 

It can thus be seen from these cross reactions (see 
Table 2) that heterotransplants of M-1 sarcoma, like the 
original M-1 sarcoma, possess a specific tumor antigen, 
differing from the antigens of normal rat tissues and of 
normal chorioallantoic membrane. 

Our results thus showed that Crocker's sarcoma of mice 
possesses, in addition to the two antigens previously de- 
scribed, a third or cytoplasmic antigen, bearing the species 
properties of mice,  which is evidently a tumor antigen that 
is preserved in spite of prolonged heterotransplantation of 
the tumors in a foreign environment. 

The species-specific antigen identical with mouse 

SUMMARY 

The authors studied the specific tumor antigen in 
Crocker's sarcoma of mice and M-t  sarcoma of rats as well 
as in heterotransplants of these tumors on the chortoallanto- 
ic membrane of the developing chick embryo. It was shown 
that this antigen was preserved in the heterotransplants of 
these tumors. The possible connection of preservation of 
the specific tumor antigen with the retention of the blasto- 
mogenic properties of the heterotransplants with regard to 
the initial hosts of the tumor is discussed. 
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