
C O M P A R A T I V E  I M M U N O G E N I C I T Y  OF I R R A D I A T E D  

AND N O N I R R A D I A T E D  S Y N G E N E I C  AND X E N O G E N E I C  

T U M O R  C E L L S  C O N T A I N I N G  A C O M M O N  S P E C I F I C  

T R A N S P L A N T A T I O N  A N T I G E N  

T.  E.  K l y u c h a r e v a ,  L .  M. K a s h k i n a ,  UDC616-006-085.849.1-092.9-07:612.017.1 
a nd  G. I .  D e i c h m a n  

The immunogenic activity of native and irradiated syngeneic and xenogeneic tumor cells, 
carrying a common transplantation antigen specific for  SV40 on their  surface, was com- 
pared in Syrian hamsters .  The results showed that syngeneic tumor cells were more 
immunogenic for  the recipient than xenogeneic tumor cells containing antigen of the same 
specificity. Irradiation makes tumor cells,  including xenogeneic cells, more immunogenic, 
possibly on account of the ability of the unirradiated cells to escape recognition on account of 
their  ability todivide. KEY WORDS: tumor; specific transplantation antigen; immunogenic 
activity; irradiation. 

Tumor cells are used most widely for specific immunization against tumors.  The immunogenic activity 
of tumor cells has been shown to be influenced by several  quantitative and qualitative factors:  the antigenicity 
of the tumor cells, the size of the immunizing dose of cells, the mode of their  administration, the sensitivity 
of the specific transplantation tumor antigen (STTA) onthe cell membrane to various physicochemical factors 
[4-6]. However, problems such as the comparative immunogenicity of syngeneic and xenogeneic tumor cells 
containing a common STTA, and also the comparative immunogenicity of irradiated and unirradiated tumor 
ceils have received little study. There is scattered information in the l i terature to show that tumor cells 
xenogeneic for the recipient are less immanogenic than syngeneic cells containing STTA of common specificity, 
and also some very contradictory information on the radiosensitivity of STTA in tumor cells belonging to dif- 
ferent  species [4-6]. 

Comparison of the immunogenic activity of native and irradiated tumor cells experimentally can be under- 
taken only if either cells xenogeneic for  the recipients and t ransformed by the virus alone or  cells of interspe- 
cific somatic hybrids carrying STTA on their  surface, but incompatible with both parental species during trans-  
plantation are  used for immunization. 

In this investigation the immunogenic activity of xenogeneic native and irradiated mouse cells, t rans-  
formed in vitro by SV40 virus, and cells of an interspecific somatic hybrid containing STTA specific for SV40 
virus for Syrian hamsters  was studied. Irradiated syageneic ceils of a tumor induced by SV40 virus in a 
Syrian hamster  was used as the positive control. 

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

The following cells were used to immunize the Syrian hamsters  in the investigation: 1) irradiated ceils 
of a culture of a syngeneic tumor (strain E- l )  induced in a Syrian hamster  by SV40 virus; 2) native and i r ra -  
diated mouse ceils from cultures of two strains,  one of which was obtained in the wri ters '  laboratory through 
transformation of a culture of kidney epithelial cells of a noninbred mouse by SV40 virus in vitro (strain 
MKTR) the other by transformation of a culture of embryonic fibroblasts of C57BL mice, t ransformed by the 
same virus (strain M-22); the latter strain was obtained in the Laboratory of Cytogenetics, Oncologic Scien- 
tific Center, Academy of Medical Sciences of the USSR, and was generously provided by A. A. Stavrovskaya; 
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TABLE 1. Immunogente Activity fo r  Hams te r s  of I r rad ia ted  and Native 
Syngeneie and Xenogeneic Tumor  Cells  Containing STTA Specific for  SV40 
Virus  (based on resu l t s  of t ransplantat ion test), 

Expt. No. of 
No. Immunizing material tumor cells 

lniected :~ ) 

1 Unlnoculated con~ol 
Hamster tumor cells (slzain E-l) 

unlnoculated control 
Mouse cells transformed by SV40 
(strain M-22) 

6 . 1 0  8 
6 . 1 0  s 
6 . 1 0  4 

2,4"~]0 s 

1,2.107 

1,2.10 e 

1,2.105 

I 
Uninoculate~d control 
Mouse cells transformed by SV40 
(strain MKTR) 

5.5.10 ~ 

5,5.10 ~ 

5,5.10 ~ 

I~adia- 

tlon 

u 
+ 
+ 

Results of transplantation 
test with test tumor SV40 
log PDs0* 

1,50 
>3,50 

3,74 
1,55 

-- 0,90 
+ 2,70 

1,0 
0,70 

-- 0,82 
+ o,71 

1,20 
0;95 

- -  1 ,53  

1,50 
2,88 

-- 1,80 
+ 2,00 
-7- 2,20 
~- 2,20 
- -  1 ,20 

log IR, 

2,2 
0,05 

1,8 
0,1 
0,2 
0,08 
0,2 
0,3 
0 

0.63 

m 

1,38 
0,3 
0,5 
0,7 
0,7 
0 

* Logar i thm of 50% of dose of tes t  t umor  cel ls  used to inoculate Syrian 
hams te r s .  
t Logar i thm of index of r e s i s t ance  (difference between log PDs0 in exper i -  
men t  and control) .  

TABLE 2. Immunogenic Activity of Native and I r rad ia ted  Ceils of 
Interspecif ic  Somatic Hybrid of Strain PZM-211 for  Hamste rs  
(based on resul ts  of t ransplantat ion tes t  on Syrian hamsters )  

No. of Results of tram- Irradiation plantation 
Immunizing material cells in- in dose of test with test tu- 

jected i12,000 mot S V 4 0 *  
tad logPDs0 ] log IR 

Uninocuiated control I -- -- 1,7 -- 
I 

] 
Cells of intersvecific somatic hybrid 
(strain PZM-'211) 

2,2. I0 v 

2,2. I0 s 

2,2.10 b 

93,94 
T 1>4,7 

] 2,95 
T I>4 7 

i>2,27 
>3,0 

1,25 
>2,87 

0,5 
2,0 

* Legend as in Table 1. 

3) native and i r rad ia ted  cel ls  of an interspecif ic  somatic  hybrid of s t ra in  PZM-211 (hamster  s a r coma  induced 
by SV40 v i r u s -  normal  kidney of a g reenAfr i canguenon) ,  obtained in the wr i t e r s '  labora tory  [1]. 

The tes t  cells  were  removed  f rom the g lass  with a solution of versene ,  counted, and half of them were  
i r rad ia ted  in a dose of 10,000 rad  on a Stebel,-3A Gamma-uni t .  The other  half of the tes t  cells  was injected 
into h a m s t e r s  inthe native form.  In all exper iments  hams te r s  were  immunized once only, the mater ia l  being 
injected int raper i toneal ly .  

The immunogenic activity of the tes t  tumor  cel ls  was ver i f ied af ter  14 days by the t ransplantat ion tes t  in 
its mos t  objective and sensit ive modification [2], using as the tes t  tumor  a culture of hams te r  s a r coma  cells 
induced by s t ra in  E-1  of SV40 v i rus .  

The resu l t s  of t e s t s  of the compara t ive  immunogenic activity of i r radia ted  cells  of the syngeneic SV40 
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s t ra in  E-1 tumor  and of native and i r rad ia ted  xenogeneic mouse cel ls  t r ans fo rmed  by the same SV40 v i rus ,  for  
hams t e r s  a re  shown in Table 1. The resu l t s  in Table 1 show that i r rad ia ted  cel ls  of the syngeneic tumor  of 
s t ra in  E-1 possessed  high immunogenic activity:  the minimal  dose inducing re s i s t ance  in these cel ls  was 
6 �9 105 cel ls .  

Injection of 2 �9 107 uni r radia ted  cel ls  of s t ra in  M-22 and 5.5 �9 106 cel ls  of s t ra in  MKTR was insufficient 
to immunize the exper imenta l  hams te r s  against the syngeneic tes t  tumor  of s t ra in  E-1.  However,  the same 
doses  of cel ls  of both s t ra ins  a f te r  i r radia t ion induced definite ant i tumor immunity in the hams te r s .  

An inc rease  in the immunogenic activity of the  cel ls  a f te r  i r radia t ion  also was found in the case of cel ls  
of the in terspeci f ic  somatic  hybrid of s t ra in  PZM-211, containing STTA specif ic  fo r  SV40 vi rus  (Table 2). 

The minimal  immunizing dose of cells ,  which was 2 ~ 106 for  unir radia ted PZM-211 cells ,  was 10 t imes  
less  (2.2 �9 105) fo r  i r rad ia ted  cel ls .  

It can thus be concluded f rom the resu l t s  that xenogeneic tumor  cells ,  injected into a recipient ,  o ther  
conditions being the same,  a re  much less immunogenic than cel ls  of a syugeneic tumor  containing STTA of the 
same specif ici ty.  This phenomenon may perhaps  be connected with di f ferences  in the recognit ion of STTA by 
the host on injection of xenogeneic and syngeneic tumor  cel ls .  This suggestion is conf i rmed by the exper i -  
mental  data showing di f ferences  in the cytotoxie reac t ion  of T- lymphocytes  to antigens p re sen t  on the mem-  
brane  of syngeneic and xenogeneic cel ls  infected with influenza vi rus  of the same serotype [3]. 

I r radia t ion  (10,000 rad} also makes tumor  cel ls  more  immunogenic for  the rec ip ients .  It can tentat ively 
be suggested that uni r radia ted  (including xenogeneic) tumor  cel ls  evidently have the ability to escape  recogni-  
tion, a p roper ty  which may perhaps  be connected with the i r  mitotic activity.  
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