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T u m o r s  induced in adult mice  by s t ra ins  of Rous v i rus  highly oncogenic for  m a m m a l s  w e r e  
compared  by three  immunologica l  t e s t s  in re la t ion to immunosens i t iv i ty  and immunogenic i ty  
with t umor s  induced by the Schmidt-Ruppin s t ra in  in newborn mice  and with a mouse t i s sue  
culture t r a n s f o r m e d  in v i t ro  and comple te ly  nononcogenic for  syngeneic rec ipients .  No dif-  
fe rence  in pr inc ip le  was  found between the th ree  groups  of cel ls ,  suggesting that the i nc r ea se  
in oncogenicity of the Rous v i rus  was  not due to a dec rease  in the  synthes is  of cell  m e m b r a n e  
antigen. 

Var ian ts  of the C a r r - Z i l ' b e r  (C-Z) s t ra in  of Rous v i rus  (RV) with high oncogenicity for  adult mice,  
the mos t  r es i s t an t  m a m m a l s  to RV, were  i so la ted  by the w r i t e r s  p rev ious ly  [2, 5]. 

The p re sen t  invest igat ion was undertaken to de te rmine  whether  t umors  induced in adult mice  by these 
va r i an t s  contain a specif ic  cell  m em brane  antigen (CMA) and whether  such tumors  differ  in the i r  immuno-  
sensi t iv i ty  and immunogenici ty  f rom t um or s  induced in newborn mice  by one of the known s t ra ins  of RV. 

EXPERIMENTAL METHOD 

Mouse Tumors. Tumors Afl3 , 21aAfS, laAf, IIIC 3 H/A, No. i, C3H-H2P and C-Z(pl) were induced in 
adult mice  by va r i an t s  of high oncogenicity for  m a m m a l s , i s o l a t e d  by the w r i t e r s  f rom s t ra in  C-Z.  T u m o r s  
C3HA, CC57W, and (B10.D2 x A)F 1 were  induced in adult mice of the corresponding l ines  by syngeneic 
embryonic  cul tures  infected with s t ra in  C-Z [3]. T u m o r s  S-R(n) we re  induced in newborn mice  of line A 
by v i ru s  of the Schmidt-Ruppin (S-R} strain.  

The following tes ts  of immunogenic i ty  and immunosens i t iv i ty  w e r e  used. 

The Transp lan t a t i onTes t  [6, 7]. Mice w e r e  immunized  with cel ls  of a syngeneic tumor  ( i r radia ted  in 
a dose of 10,000 R or  used in subthreshold  doses) or  with al logeneic Rous mouse  tumors .  The scheme of 
the exper iment  was  desc r ibed  p rev ious ly  [6, 7]. Mice immunized  with syngeneic cul tures  t r a n s f o r m e d  and 
infected with RV and with OV-40 v i rus ,  and also u n i m m u n i z e d m i c e , w e r e  used as the control.  Immuni ty  
against  1-10 threshold  doses  (TD) of the test  t umor  was  determined.  

Adoptive T r a n s f e r  of Immunity by Lymphocytes .  Mice were  immunized  and the tes t  c a r r i e d  out as  
desc r ibed  p rev ious ly  [3]. The r e su l t s  of these exper imen t s  showing the duration of the latent per iod  and 
weight of the t umor s  by the end of the exper iment  we re  subjected to s ta t i s t ica l  ana lys is  by the F i s h e r -  
Student method with P =0.05 as the level  of significance. 

Indi rec t  Immunof luorescence  Method on Living Cells .  The modificat ion of Lezhneva [4] was  used. 
Th ree  s e r i e s  of s e r a  w e r e  p r e p a r e d  in C3H-H2P mice  by the use of identical  immuniza t ion  cycles :  against  
t u m o r s  2IaAf, C-Z(pl),  and S-R(n). The scheme of immunizat ion  and the methods used to tes t  the s e r a  for  
specif ici ty ,  to exhaust them, and to p e r f o r m  the exper imen t s  w e r e  desc r ibed  p rev ious ly  [1]. 
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TABLE 2. Adoptive Trans fe r  of Immunity by Lymphocytes  of 
Unimmunized Mice 

o ~ Test Donors of lymphoeytes immun- ~.E 
ized with tumor cells ~ tumor 

m a.q 

(B10.D2• F I 
C3H=H2PaudC3HA 

Embryonic C3H = RV cells H2P+ 
Lymphocytcs of unimmunized 

mice 

2 IaAf 
Lymphocytes of unimmunized 

mic~ 

1 CC57W 
5 CC57W 

5 CC57W 
-- CC57W 

3 Aft5 
-- AI m 

HaAI 

HaM 

C3H=H2P [ 5 

Embryonic C3H = H2 p + RV cells 5 

Nm lber c F[ P 
tur ors an [ng lat ~nt per. wt. of tumors 

_ ~ ~'~ 

' , o [ 2  - ~ 2 - ,,., 2 

5/5 B/5 ~/5 0,1 0,1 O,1 0 , I  
~ ~ t/5 0,01 

- -  0 , 1 0 , 1  - -  0 , I  

5-~5B/5 5/5 -- 0,1D,1 -- 

51~ 5/~ _ 

I 
a]5 4/5 5/5 0,1 0,1[0,1 0,01 

! 
5/s 5/51 -- 

D , 1 0 , 1  
D,010,05 

D, 1 - -  

O,Ofi O, 1 

0,ol 0,05 

TABLE 3. Indirect Immunofluorescence Test  with Sera of 
Immunized Mice 

Serum against IF tested with different tumors 
tumor cells 2IaAf I N'~ [ Afl~ [ShC3H/A K=3(pl) [CC57W[C3HA[ Sh-R(n ) 

HaAf 
J~_ol 
Sh-R(n ) 

0,3--0,2 
0,220'2__ t0,22__0,18[ 0 , 4 - - 0 2 _ _  0,250'22 

0,24 
0,39 
0,3 

0271 o4[ 
0,25 8--0,3 0 ,28--0 ,390~60~20,2 

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

The Transplantat ion Test. In the experiments  of ser ies  I the intensity of immunity against mouse 
tumors  was tested in relation to S-R(n ) tumors.  The presence  of CMA in its cells had been shown by the 
wr i t e r s  previously [1]. 

Double immunization with cells of tumors  C3HA and B10.D2 and also by cells of a culture t ransformed 
in vi tro by s train 5D, gave weak immunity against 1-5 TD of cells, as shown by an increase  of only 2.5-3 
t imes in the size of the tumors  in the control group compared with those in the exper imenta l  group (Table 1). 
Quadruple immunization with the same tumors  gave clear  protect ion agains 2 TD and reduced the number of 
of tumors  after  injection of 10 TD, although the tumors  in the experimental  and control se r ies  were  equal 
in weight (P > 0.1). 

In the next experiments  immunity was tested against tumors  induced in adult mice by highly oncogenic 
var iants .  

Double immunization with cells of C3H-H2P tumors  in subthreshold doses delayed the growth of 2-3 
TD of cells  of the same tumor  by comparison with growth in untreated mice. Single immunization with 
massive doses of i r radia ted  tumor  Af13 cells had the effect of accelera t ing growth of 3.5 and 10 TD of cells 
of the same tumor.  The difference between the s izes of the tumors  and their  latent per iods  was significant 
(P =0.001). 

Spontaneous reg ress ion  of tumors  induced by variant  5IaAf gave r i se  to marked res is tance  to growth 
of 2 and 5 TD of cells of the analogous tumor 2IaAf (Table 1). 

Adoptive Trans fe r  of Immunity by Lymphocytes.  Immunization of the mice and testing of immunity 
were  car r ied  out with tumors  induced by highly oncogenic var iants  (Table 2). Single immunization was 
ineffective, but t r iple immunization produced res is tance  to 5 TD of cells of tumor Aft3, and five cycles  of 
immunization completely prevented growth of 5 TD of CC57W cells and delayed growth of 2IaAf cells, and 
led to stat is t ical ly significant res is tance  to 10 TD of cells of both tumors.  Five cycles  of immunization 
with the tissue culture on the 4th day after  infection with RV were  ineffective even against 1 TD of cells of 
the same tumors .  
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The Immunof luorescence  Test~ In each exper iment  two indices of f luorescence  (IF) were  dist inguished:  
for  no rma l  cel ls  t r ea t ed  with immune  s e r u m  and for  tes t  cel ls  t r ea t ed  with no rma l  mouse se rum.  The two 
indices were  v i r tua l ly  identical.  The a r i thmet i c  means  of both IF for  s e v e r a l  exper imen t s  a r e  given-in 
Table 3. All three  tes t  s e r a  exhibited v i r tua l ly  identical  activity,  and this  tes t  gave r e su l t s  in ag reemen t  
with those descr ibed  above: weak but c l ea r ly  defined immunosens i t iv i ty  and immunogenici ty  were  found 
in p rac t i ca l ly  equal degrees  in all v i r u s e s  studied and in the t i s sue  cul ture t r a n s f o r m e d  in v i t ro  by RV and 
complete ly  nononcogenic for  mice  of all  ages  [1]. 

Absence of cor re la t ion  between the t r a n s f o r m i n g  act ivi ty  of the v i ru s  and ability to synthesize  CMA 
h a s  been demons t r a t ed  on different  v i ru s  models .  The r e su l t s  in this pape r  conf i rm this pr inciple .  
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