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For decades investigators have a t tempted  to demonstrate specific antigens in tumors in order to use these 
antigens for immunolog ica l  t rea tment  of those tumors [1]. In most cases the e l i c i t ed  antigens were not specific for 
tumors but proved to be antigens of tissue incompat ib i l i ty .  It was recent ly  shown that both ant igen s impl i f ica t ion  
and the appearance of new antigens occur during mal ignant  degenerat ion [1, 10, 12]. It was established that these 
antigens, especia l ly  in tumors induced by carcinogens, are weak; therefore, the possibi l i ty of a therapeutic i m -  
munologica l  effect  on natural  tumor antigens is quite small .  

We proposed a different a p p r o a c h - a r t i f i c i a l  he terogenizat ion of tumors [ 5 ] - a n d  we wil l  give an account of its 
exper imenta l  substantiation below. Into an organism with a tumor are introduced substances or b io log ica l  agents 
which se lec t ive ly  accumula te  or mul t ip ly  in tumors and create in some manner new ant igen determinants in the 
tumor cells.  These determinants  are immunolog ica l ly  affected by act ively  acquired or passively introduced ant i -  
gens or immune lymphoid cells .  More than substances, "infectious" and "tumorogenic" viruses and bacter ia ,  r i cke t -  

tsia and protozoa hold promise as agents causing heterogeniza t ion  of tumor ceils.  The numerous experiments ca r -  

ried out in our laboratory on heterogenizat ion of tumors by ant igensof  s taphylococci  and sa lmonel la  y ie lded  a weak 
posit ive effect .  In the present work we studied the a r t i f i c i a l induc t ion  of new tumor antigens by "infectious" and 
"tumorogenic ~ viruses. 

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

In the experiments,  we used herpes simplex virus (strain E1 2 passed for a long t ime in a chick embryo tissue 
culture and weakly pathogenic for mice .  Its t i ter  was 104 PFU*/ml.  The strain was presented to us by A. A. Shatkin. 

SE-polyoma vires, obtained from S. Stewart, was passaged in a mouse embryo tissue culture. The culture fluid con-  
ta ined 4960 hemagglut inat ing units per mi l l i l i t e r .  The experiments were carried out with sarcoma 237 induced by 
dimethylbenzanthracene in our laboratory in mice of the C57BL line; the sarcoma cells  underwent 2-5 passages in 
this line. The sarcoma was gound without trypsinization.  The ceils were f i l tered through gauze, mixed with the ap -  
propriate undiluted virus and inoculated into the animals  in various doses (104, 10 s, 10 G celis).  The groups of mice  
were doubly immunized  with live herpes, vaccinia  and polyoma viruses. The tumor cells were inoculated a month 
after immunizat ion .  

R E S U L T S  

The sarcoma 237 ceils were mixed with herpes simplex virus and inoculated into the mice ,  then the cells of 
the grown tumor were again mixed with the herpes virus and again inoculated into the mice .  This procedure was 
repeated three t imes. Then the herpes- infected tumor ceils were inocula ted in doses of 104, 10 s, and 106 cells into 

fresh mice  and mice  immunized  by herpes s implex and vaccinia  viruses. We see from Table 1 that the growth of 
tumors treated with herpes simplex virus is inhibited in the herpes- immune mice  and that this phenomenon is specif ic .  

* Plaque-forming units 
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TABLE 1. Heterogenization of Tumor Cells by Herpes Simplex Virus 

Mouse group 

Immune to herpes simplex 
virus 

Immune to vaccinia virus 
Not immune 

No, of tumor cells infected 
with herpes simplex virus 

104 105 10 ~ 

3/14 

14/14 
14/14 

6/15 15/15 

13/14 14/14 
12/14 14/14 

Number of noninfected 
tumor cells 

104 I 10 .5 106 

14/14 I 14/14 14/14 
I 

Not 14/14 13/14 
investigated 

12/12 t 

Note: In this and the following table the total number of mice inoculated with tumor 
cells is indicated in the denominator and the number of mice in whom tumors de- 
veloped is indicated in the numerator. 

TABLE 2. Induction of "Polyoma" Antigen in Sarcoma 237 Caused by a Carcinogen 

Mouse group 

Immune to herpes 
simplex virus 

Immune to vaccinia 
virus 

Not immune 

No. of tumor cells infected with 
polyoma virus 

104 

0/18 

20/20 
20/20 

105 

4/20 

18/19 
20/20 

106 

19/19 

20/20 
19/20 

Number of nonin- 
fected tumor cells 

104 [ 105 

t 
18/19 [ 20/20 

Not investigated 

17/19 [ 19/20 

In the following experirnents the sarcoma 287 cells were mixed in vitro with SE-polyoma virus. After con-  
tact for two hours the cells were precipitated by centrifugation, after ~vhich the supernatant and cells were resus- 
pended in Earle's solution. The grown tumors were again ground, treated with polyoma virus and in doses of 104, 
105 and 106 cells,transplanted to mice immunized with polyoma or vaccinia vires and to the nonimmune control 
mice in which the absence of antibodies was checked by the hemagglutination-inhibition test with polyoma virus. 
We see from Table 2 that the growthof sarcoma 237 infected with polyoma vires is markedly inhibited in the 
polyoma- immune mice.  Artificial heterogenization of tumor ceils by herpes simplex and polyoma viruses, as c lear-  
ly evidenced in these experiments,is proved by the passive transfer of inhibition by cells of the lymph nodes. 

Fresh C57BL mice were inoculated with sarcoma 237 treated with polyoma virus in a dose of 104 ceils per 
rnouse. After 4~ h,half of the mice were injected with lymphoid cells from mice of the same line actively im-  
munized with polyoma virus in a dose of 104 lymphoid cells intravenously and 106 intraperitoneally; the other half 
of the mice were injected with the same number of lymphoid cells from mice immunized with vaccinia virus. 
Tumor growth in these groups was noted in 3 mice out of 14 and in 14 otit of 14, respectively. These experiments 
attest to the possibility, in principle, of exerting an immunological  effect on an artifically heterogenized tumor. 
Artificial heterogenization of the tumor cells apparently takes p lace  in the described experiments, and the specific 
immunity has an inhibiting action on the newly induced antigens in the tumor cells. 

It is usually considered [7, 8] that the primary cel l  reaction to virus mult iphcat ion is prohferation or de-  
struction. We proposed [2, 3] that the most common type of prirnary cell  reactian to virus is heterogenization of the 
cells in regard to other structures of the organism. The new data on antigens induced in cells by polyoma, SV40 and 
leukemia viruses indicate from this point of view partial manifestations of this general regularity. The experiments 
on artificial heterogenization of tumors by herpes simplex vires confirm the position that natural heterogenization 
of a cell  is not only a feature of tumorogenic viruses but is also the basic primary cell  reaction to virus [2, 3]. The 
inflammatory infiltration in viral infections of mammals  and birds is a reaction to the virus-altered cells [4]. 

The next task of greatest importance is to produce artificial heterogenization of a tumor akeady grown in an 
organism and to imrnunologically treat it. For this purpose we must make an extensive study of artificial hetero- 
genization by the most diverse biological agents. It is quite probable that during viral oncolysis the cells remain-  
ing stable will prove to be heterogenized in a number of cases. 

The possibility of artificial heterogenization of tumors bySV~ viruses was recently demonstrated in our laboratory. 
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