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Immunoglobulins cover ing  the surface  of leukemic cells  in the initial stage of R a u s c h e r ' s  
leukemia in vivo and detectable in eluates f rom spleen cel ls  of C57BL/6 and BALB/c  mice, 
and also eluates of se rum 7S-antibodies,  when tested in vitro,  block the cytotoxic effect  of 
isologous and homologous 19S-antibodies against  the group-speci f ic  antigen of mouse leukemic 
cells.  The blocking antibodies (7S-IgG) isolated f rom both sources  possess  s imi la r  biological 
act ivi ty by st imulat ing the development of leukemia in exper iments  in vivo. 
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In recen t  yea r s  the study of immunologic fac tors  leading to p rog res s ion  of malignant tumors  has been 
a favorite r e s e a r c h  topic. The effect of blocking the cytotoxic action of immune lymphocytes  with humera l  
antibodies has been demonst ra ted  in various exper imental  sys t ems  [1, 3, 5, 8, 9] and in ce r ta in  human tu- 
mors  [4, 6, 7]. Using Rausche r ' s  leukemia as the model, the phenomenon of blocking the cytotoxic action of 
humera l  antibodies of the 19S-type in vitro with s e rum 7S-antibodies has been shown [2]. 

In a previous paper  the authors  descr ibed  how it was possible to isolate IgG posses  sing the p roper t i e s  of 
ant ibodiesto  the surface antigens of leukemic cel ls  f rom sp leence l l s  andthe s e r u m  of mice inoculated with 
Rauscher '  s v i rus  (RV) mixed with F reund ' s  complete adjuvant (FCA) inthe ea r ly  stage of development o f leakemia .  

This paper  desc r ibes  the resu l t s  of a study of the blocking act ivi ty in vitro of eluates f rom spleen 
cel ls  (ESC) obtained at low pH values and also of eluates of se rum antibodies (ESA) isolated by the use of 
leukemic cel ls  as the immunosorbent  and also the effect  of their  injection in vivo. 

EXPERIMENTAL 

Heparinized plasma from BALB/c mice with leukemia was used as the Rauscher's virus; the titer of 

the RV preparations was I04-10 s plaque-forming units in 0.2 ml. An intraperitoneal injection of 0.I ml FCA 

(Difco, USA) was given to C57BL/6 mice aged 1.5-2.5 months, and 6 days later the animals were given RV 

by intravenous injection in a dilution of 1 : 5-I : I0 and in a volume of 0.2 m]. BALB/c mice were infected 

with RV (10 -2) in the same combination with FCA, or  with RV alone. Blood was taken f rom the r e t ro -o rb i t a l  
sinus s tar t ing on the third day after  inoculation and continuing until the end of the second week, and the se ra  
of the mice of each group were pooled. To prepare  the ESC spleens, f rom 10 to 30 mice of a par t icu lar  
group at each time were used. The methods of obtaining ESC at low pH values (2.8-2.6) and of prepar ing  
ESA by the use of leukemic cells  prev ious ly  fixed with 1% glutaraldehyde as the immunosorbent ,  as well as 
the conditions for fract ionating the se ra  on Sephadex G-200, were descr ibed in the previous communication.  
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TABLE 1. Blocking Activity of ESC f rom Mice Developing Rauscher  Leukemia  (M • m) 

Mate r ia l s  invest igated by block tes t  

Control  washings (pH 7.2) f r o m  spleen ce l l s  
of mice inoculated with RV+ FCA 

ESC of BALB/c  mice:  
intact  mice 
mice  with leukemia:  

more  than 20 days  a f t e r  injection of RV 
6 days  a f te r  injection of RV 
6-8 days  af ter  injection of RV+ FCA 

ESC of BALB/c  mice  (6-8 days  a f te r  
injection of RV + FCA): 
absorbed  by spleen ce l l s  of intact 

BALB/c  mice  
absorbed  by leukemic BALB/c  ce l l s  

ESC of C57BL/6 mice:  
intact  mice  
10-12 days  a f t e r  injection of RV+ FCA 

ESC of C57BL/6 mice  (10-12:days af ter  
inject ion of RV+ FCA): 
absorbed  by spleen ce l l s  of intact  

BALB/c  mice  
absorbed  by leukemic  BALB/c  ce l l s  
absorbed  by ce l l s  of spontaneous 

l eukemia  of AKR mice  

Pe rcen tage  blocking of cytotoxici ty  of 
19S-fract ion of s e r u m  

f r o m  BALB/c 
mice (4 days 

a f t e r  injection 
of RV+ FCA) 

27 •  

20 •  
62 •  
7 8 •  

72 :L 3.6 

6.3 • 1.7 

92 • 6.4 

8 5 •  

12 • 5.4 
17 • 7.4 

f rom C57BL/6 
mice  (7 days 

a f t e r  injection 
of RV+ FCA) 

23 •  

15 • 6.3 

65 i 7.9 

12 • 5.7 
85 •  

74 •  

9 •  
14 •  

TABLE 2. Blocking Activi ty of Antibodies Eluted a f te r  Adsorpt ion of Sera  of Mice 
Developing Leukemia  on Leukemic  BALB/c  Cel ls  (M ~: m) 

Mate r i a l s  invest igated by block tes t  

Control  washings (pH 7.2) f rom BALB/c  
l e u k e m i c  ce l l s  p rev ious ly  incubated with 
s e r a  of mice  inoculated with RV+ F C A  

Eluates  f r o m  ce i l s  of intact  BALB/c  mice  
p rev ious ly  incubated with se ra :  

BALB/c  (4 days  a f t e r  inject ion of RV+ FCA) 
C57BL/6 (8 days  a f t e r  injection of RV+ FCA) 

Elua tes  f r o m  leukemic  BALB/c  mice  p r e v i -  
ously incubated with se ra :  

of i.ntact BALB/c  
" C57BL/6 

BALB/c (5 days after injection of RV) 
BALB/c (4 days after injection of RV+ FCA) 
C57BL/6 (8 days after injection of RV+ FCA) 

ESA of mice developing leukemia, exhausted with: 
ceils of intact BALB/c mice 
l~eukemie BALB/c cells 

Percen t age  blocking of cytotoxici ty  of 
19S-fract ion of s e r u m  

:from BALB/c  
mice  (4 days  

a f t e r  injection 
of RV+ FCA) 

28 • 3.9 

24 •  

64 =~2.9 
90 • 7.6 

86 • 7.4 
8 •  

f rom C57BL/~ 
mice  (7 days  

af ter  injection 
of RV + FCA) 

32 • 6.3 

22 • 3.6 

95 • 5.0 

80 ~7.5  
12 • 3.3 
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The blocking activi ty of the ESC, ESA, and 7S-fract ions  of the se ra  was es t imated by means of a bloc[{ 
tes t  of the inhibition of cytotoxicity of the s e rum or 19S-fract ion of the f i rs t  peak f rom mice inoculated with 
R V - F C A  by the method descr ibed  previous ly  [2]. The degree  of the block was calculated by the equation 

a - -b  X--  

where a is the percentage of dead cei ls  in the react ion with the immune se rum after  incubation with the 7S- 
f ract ion of se rum from intact mice or  with control  "washings" f rom spleen ceils  at pH 7.2; b - i m m u n e  s e r u m  
after incubation with the 7S-fract ions ,  ESC, or  ESA for testing; c - w i t h  normal  se rum after  incubation with 
normal  s e rum or with the control  "washings" (pH 7.2) f rom spleen cel ls  of intact  mice. The resul t  was r e -  
garded as significantly positive if the cytotoxic react ion was blocked by more  than 60 %. 

The biological activity of the blocking antibodies was investigated by injecting ESC or  ESA (heated to 
56~ for 30 min) intravenously in a dose of 0.2 ml into BALB/c  mice 24 h af ter  the animals  received an in- 
jection of RV (10-12 mice in a group). The effect  was judged by counting the loci of prol i fera t ion of the leu- 
kemic ce l ls  (plaques) on the surface  of the spleen of the rec ip ient  mice on the 7th day after  the injection of 
virus.  

R E S U L T S  

1. Blocking Activity of ESC. The antibodies (IgG) contained in the ESC of BALB/6 mice 6-8 days 
after  injection of the virus and of C57BL/6 mice on the 10th-12th day after  infection significantly blocked 
the cytotoxic react ion of the 19S-fraction or  of whole se rum taken at the peak of production of cytotoxic anti-  
bodies against  group-speci f ic  surface leukemic antigen (GSSA) (Table 1). The specif ic i ty  of the block tes t  
was confirmed:  1) by the complete removal  of the blocking effect af ter  exhaustion of the ESC by Rauscher  
leukemic cel ls  and by cel ls  of spontaneous leukemia of AKR mice (108 ce l l s /0 .1  ml), but not by the spleen 
cells  of intact mice (5- 108 cel ls /0 .1  ml); 2) by the absence of blocking activity of the same ESC when tested 
with the se rum of C57BL/6 mice taken dur ing r e g r e s s i o n  of Rauscher  leukemia and containing eytotoxic 
antibodies against type-speci f ic  RV antigen [2]. The ESC of intact mice and of C57BL/6 mice inoculated 
with FCA only or with RV only had no blocking proper t ies .  

2. Blocking Activity of ESA. The s e rum IgG obtained not later  than the second week af ter  infection, 
when fixed in vitro on leukemic ceils  possessed  blocking activity against cytotoxic 19S-antibodies against 
GSSA, but did not reduce the cytotoxic action of antibodies against the type-specif ic  antigen. The blocking 
proper t i es  of the se rum 7S-fract ion were completely lost after adsorption by Rauscher  leukemia cells  and 
by cells  of the spontaneous leukemia of AKR mice. IgG contained in the eluates obtained at low pH values 
f rom an immunosorbent  consis t ing of leukemic BALB/c  miee and possess ing  the proper t ies  of specific anti-  
bodies in the indirect  immunofluorescence  test  with Rauscher  leukemia cel ls  exhibited significant blocking 
activity against  isologous and homologous 19S-antibodies (Table 2). The blocking effect was completely  
abolished af ter  exhaustion of the ESA by BALB/c  leukemic cel ls  but it was not abolished by adsorpt ion with 
spleen cel ls  of intact mice. Eluates f rom cel ls  of intact BALB/c  mice, previously incubated with the se ra  
of mice inoculated with RV+ FCA, did not exhibit blocking activity in vitro. 

3. Stimulation of Leukemia Format ion  in Vivo by Blocking Antibodies. The resu l t s  of these exper i -  
ments (Table 3) showed that injection of eluates of bIocking antibodies isolated after  adsorpt ion in vitro on 
leukemic ceils  f rom the se rum of C57BL/6 mice in the initial stage of Rausehe r ' s  leukemia sharply s t imu-  
lated the production of colonies of leukemic cells  in the rec ip ien ts '  spleen by compar i son  with the effect of 

TABLE 3. Stimulation of Leukemia Product ion in Vivo by Blocking 
Antibodies (M • m) 

Materials with which BALB/6 mice receiving 
Ramcher virus were inoculated 

ESC: 
of intact C57BL/6 mice 
of C57BL/6 mice (10-12 days after 

injection of RV + FCA) 
ESA of C57BL/6 mice (7-9 days after 
injection of RV+ FCA), previously ad- 
sorbed in vitro on cells off 

intact BALB/c mice 
BALB/c mice with leukemia 

Number of plaques in spleen of 
recipient mice (M:~ m) 

experiment 1 experiment 2 

12,6~a,1 6,8+-2,2 

33,0• 25,9+$,8 

14,5+3,6 8,0• 
47,6-+-6,0 34,6• 5,2 
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inoculation of e luates  f rom cel l s  obtained f rom intact  BALB/c  mice and incubated with the s ame  se r a .  Highly 
signif icant  s t imulat ion of l eukemia  product ion also was obse rved  in mice  with developing leukemia  rece iv ing  
ESC c o m p a r e d  with the r e s u l t s  of inject ion of ESC into intact  C57BL/6 mice.  

It can be concluded f rom the r e s u l t s  as a whole that  in the ea r ly  s tage of R a u s c h e r ' s  leukemia ,  b lock-  
ing antibodies of the IgG c l a s s  a r e  produced in the body of the infected mice and they can be isolated both 
f r o m  s e r u m  and f rom spleen cel ls .  The blocking act ivi ty  can be adsorbed  f rom ESC and s e r u m  by contact  
with speci f ica l ly  antigenic leukemic ce l l s ,  and it can then be detected again in e luates  obtained by t rea t ing  
the t a rge t  ce l l s  with acid buffer.  The equal !mmunospec i f ic i ty  of antibodies cover ing  the sur face  of leu-  
kemic ce l l s  in vivo at the beginning of the d i sease  (IgG detectable  in ESC) and of the s e r u m  7S-antibodies,  
equally blocking the cytotoxici ty  of 19S-antibodies in e x p e r i m e n t s  in vi tro,  and their  s i m i l a r  biological  ac -  
tivity show that these a re  identical  (at l eas t  functionally) immunoglobulins respons ib le  for the p r o g r e s s i o n  
of the leukemic  p rocess .  Antibodies isolated f rom the s e r u m  and f rom the su r face  of leukemic ce l l s  f rom 
animals  with a developing leukemia  can be used to detect  the cor responding  homologous group-spec i f ic  s u r -  
face leukemic antigen in p rac t i ce  as a method of immunologic control  to exclude o n c o r n a - v i r u s  con tamina -  
tion of t i s sues  intended for  use,  in pa r t i cu l a r ,  for the p repa ra t ion  of living v i rus  vaccines.  
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