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In the e a r l y  s tage of R a u s c h e r ' s  l eukemia ,  IgG capable  of speci f ic  and se lec t ive  fixation on the 
su r face  of the leukemic  ce l l s ,  as shown by the r e su l t s  of an indirect  cytotoxic t e s t  and the in-  
d i rec t  immunof luorescence  tes t ,  can be isola ted at low pH values  f rom the spleen cel ls  of 
C57BL/6 and BALB/c  mice  inoculated with R a n s c h e r ' s  v i rus  toge ther  with F reund ' s  complete  
adjuvant.  The use  of leukemic  ce l l s  fixed with l%glu ta ra ldehyde  as the immunosorben t  makes  
it poss ib le  to isola te  IgG, a lso  p o s s e s s i n g  the p r o p e r t i e s  of antibodies against  antigens of the 
leukemic  cel l  m e m b r a n e ,  f rom the 7S-f rac t ion  of the s e r u m .  
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t u m o r  7S-ant ibodies .  

Expe r imen t s  on mice  infected with Rausche r , s  v i rus  (RV) toge the r  with F reund ' s  complete  adjuvant 
(FCA) have shown that  in the init ial  s tage of l eukemia  the 19S-fract ion of the s e r u m  exhibits  specif ic  cy to -  
toxic p r o p e r t i e s  whe reas  the 7S-f rac t ion  of the same  s e r a  can block the cytotoxici ty  of the m a c r o i m m u n o -  
globulins [2, 4]. Fac ts  have a lso  been obtained on the bas i s  of  which the two types  of antibodies can be 
linked with the g roup- spec i f i c  sur face  antigen of mouse  leukemic  cel ls  [3]. 

The poss ib i l i ty  of i sola t ing immunoglobul ins  of the IgG c las s ,  with the p rope r t i e s  of antibodies,  f rom 
the spleen ce l l s  of mice  with developing leukemia  by the method of elution at low pH values ,  and also f rom 
the s e r u m  (7S-fraction) of an imals  inoculated with RV-FCA,  was inves t igated with the aid of an immu n o -  
sorbent  p r e p a r e d  f r o m  fixed o r  l iving leukemic  ce l l s .  

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

FCA (Difco, USA) was injected in t raper i tonea l ly  in a dose of 0.1 ml  into C57BL/6 mice  aged 1.5-2 
months  and, 6 days l a te r ,  p l a s m a  f rom leukemic  BALB/c  mice  in a dilution of 1 : 10 was injected in t r a -  
venously  in a dose of 0.2 ml .  The t i t e r  of the RV p repa ra t ion  was 10 p. f. u . /0 .2  ml .  The BALB/c  mice  
were  infected e i the r  with RV alone ( leukemic p l a s m a  in a dilution of 10-2-10 -3) o r  with the FCA-RV c o m -  
bination.  Blood for  se ro log ic  t e s t s  was taken  f rom the r e t r o - o r b i t a l  sinus at va r ious  t imes  a f t e r  injection, 
the s e r a  f rom the mice  of each  group being pooled. The 19S- and 7S-f rac t ions  were  obtained by ge l - f i l -  
t r a t ion  on Sephadex G-200,  equ i l ib ra ted  with 0.1 M NaC1 in Tr i s -HC1 buffer  0.05 M, pH 7.3; in the p r o c e s s  
of elut ion the concent ra t ion  of immunoglobul ins  was reduced by 15-20 t i m e s .  

P r epa ra t i on  of Eluates  f rom Spleen Cells  (ESC). The res idue of nucleated spleen cel ls  f rom mice  
of a given group,  washed 6-8 t i m e s  with Hanks ' s  solution, pH 7.2, was suspended in isotonic glycine-HC1 
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TABLE I .  Cytotoxic Tes t  of Monospecific Antibodies against  Mouse 
IgG with Targe t  Cells Trea ted  with ESC of Mice Inoculated with FCA- 
VR and Developing Rauseher , s  Leukemia 

Materials fixed in 
vitro on target ceils 

ESC of BALB/c mice: 
6-8 days ~after in- 
jectioff otRV 
Intact 

ESC of C57BL/6 mice: 
10-12 days after in- 
jection o~RV 
Intact 

Control elution, pH 7.2, 
from C57BL/6 spleen 
ceils (10-12 days after 
injection of RV} " 

Control elution, pH 7.2, 
from C57BL/6 spleen 
cells (t0-12 days after 
injection of RV) 

Rabbit anti- Target cells 
bodies against BALB/c leukem-~c spleen cells of intact 
mouse IgG ]cells BALB/c mice 

[ ~ - ~  percent-]index of 
Ihge of [cvto- age oI ]cyto- 
~iead cellslt6xicity lead cell~t6xicity 

1:8 
1:8 

1:8 
1:8 

1:8 
Exhausted with 

mouse IgO 
preparation 

57+5,4 i 26~5,6 

68--+6,0 [ 
29-+3,0 

18__+2,0 I 

14-+2,0 

I 

0,48+0,08 
0,10• 

0, 62_+0,07 
O, 13__+0,08 

39+2,0 
34_+4,0 

40+2,0 
35~3,5 

32-+-4,6 

11+2,0 

0,1-+0,01 
0,03-+0,02 

0,13~0,02 
0,05+0, 02 

Note. Here and in Table 2 mean  resul ts  of exper iments  of se r i e s  
I l l - IV are given. 

TABLE 2. Cytotoxic Tes t  of Monospecific Antibodies against 
Mouse IgG with Targe t  Cells Trea ted  with ESA and 7S-Frac t ions  
of Sera of Mice Developing Ransche r ' s  Leukemia 

Materials fixed in vitro 
on target cells 

ESA of C57BL/6 mice (7-9 
days after in~ection of RV): 

With BALB/c leukemic cells 
With spleen cells of intact 

mice (control) . 
7S-Fraction of C56BL/6 sera 

7-9 days after injection of 
RV 
Intact mice (control) 

Ip Target cells 
13ALB/c leukemic" Tpte-d~-n cells of intact 
cells BALB/c mice 
ereent- index of percent- index of -- 

I~e of cyw= age of cyto- 
~i~ad cells toxtcity dead cell! tdxicity 

1:8 

1:8 

1:8 
1:8 

0,78+0,12 

0,63+0,03 

83_+ 7,5 

22• 

72+3,5 
21u 

38+5,2 0,11+0,02 

31___3,0 

38_+1,5 0,12___0,02 
31_+2,0 - -  

buffer, pH 2.8, o r c i t r a t e - p h o s p h a t e b u f f e r ,  pH 2.6, at the rate of 0.2 ml to 108 cells .  After  incubation for 
40 min at r o o m t e m p e r a t u r o , t h e  supernatant  was clar if ied by centrifuging at 8000 rpm and the react ion 
was adjusted to neutra l  by the addition of NaHCO 3. The ESC and se rum fract ions were concentrated 8-10 
t imes  with Bio-Gel  P-6 (USA) and Liphogel (England) and dialyzed at 4~ against physiological  saline in 
phosphate buffer o r  Hanks 's  solution, pH 7.2. As the control  elution f rom the spleen cells  phosphate buffer, 
pH 7.2, was incubated with the cel ls ,  concentrated,  and dialyzed under  the same conditions as the ESC. 

Prepara t ion  of Eluates of Serum Antibodies (ESA), The se rum immunoglobulins were fixed on spleen 
cells  of leukemic and intact (control) BALB/c  mice in two var iants ,  using washed living cells  or  cells  p r e -  
viously fixed with 1%glutaraldehyde as the sorbent .  Whole se ra  or  concentrated 7S-fract ions were incu- 
bated with the sorbent  cells  (0.4-0.6 ml  to 108 cells) for 30 min at 37~ and then for 2 h at 4~ the cells 
were washed 6-8 t imes  with Hanks 's  solution o r  phosphate buffer, pH 7.2, and t rea ted  with acid buffer,  pH 
2.8, the procedure  of elution of the immunoglobulins being repeated as descr ibed  above. The presence  of 
IgG in the ESC and ESA was verif ied by the precipi tat ion tes t  in agar ,  using a tes t  sys tem consist ing of 
monospecif ie  rabbit  antibodies against mouse IgG and 7S-fract ions of the se ra  of intact mice.  The ability 
of the eluted immunoglobulins to undergo specific fixation on the surface of the leukemic cells  was tested 
in the indirect  cytotoxici ty (ICT) and indirect  immunofluorescence  (IF) tes ts  with monospecif ic  rabbit ant i-  
bodies against  mouse IgG. Antibodies wore isolated on immunosorbent  f rom a p repa ra t ion  of mouse IgG 
obtained by ion-exchange chromatography  on DEAE-eel lulose by Adinolif i 's  method [5] and t rea ted  with 
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glutaraldehyde.  The ICT tes t  was set up by incubating t a rge t  cel ls  with the tes t  ma te r i a l  (0.1 ml  to 5 • 105 
cells)  at 37~ for  20 min, and then at 4~ for  1 h; the thr ice  washed cel ls  were t r ea t ed  with rabbit  ant i-  
bodies at 37~ for  20 min, washed, and incubated with f r esh  complement  at 37~ for  45 min. The pe rcen t -  
age of dead cel ls  and the index of cytotoxici ty  (IC) were  de te rmined  by the s tandard method [1]. The spec i -  
ficity of the react ion was ver i f ied  by the use of: a) control  elution f rom the spleen cel ls ;  b) a prepara t ion  
of rabbit  antibodies,  previous ly  exhausted on immunosorbent  f rom mouse IgG. The indirect  immunof luor-  
escence  t es t  was ca r r i ed  out on prepara t ions  of an ar t i f ic ia l  monolayer  of living cel ls  attached to a slide 
by Dorfman 's  method [6] by t rea t ing  them success ive ly  with the tes t  or  control  ma te r i a l s  and then with 
rabbit  antibodies against mouse IgG labeled with f luoresce in  isothiocyanate.  All the se ra ,  ESC, and ESA 
used in the exper iments  in v i t ro  were  previous ly  t es ted  for  toxic i ty  (with normal  syngeneic cel ls  and with 
leukemic cel ls ,  without complement)  and for  absence of an t icomplementar i ty .  

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

1. Detection of Specific Immunoglobulins (Antibodies) in ESC. The precipi ta t ion tes t  in agar  revea led  
IgG in the ESC of mice  with developing leukemia,  but also in e luates  f rom the cel ls  of intact animals ,  No 
immunoglobulins were found in the ESC of BALB/c  mice with advanced leukemia.  The indirect  cytotoxic 
t e s t  (Table 1) showed that IgG eluted f rom mouse cel ls  in the ea r l y  stage of Rauscher ' s  disease could be 
se lec t ive ly  fixed on the surface  of the leukemic cel ls  and gave a high cytotoxic-effect  of antibodies against 
mouse IgG (IC 0,4-0.7).  Meanwhile the ESC of intact mice inc reased  the percentage of cel ls  containing 
immunoglobulins on the i r  surface  only v e r y  slightly compared  with the effect  of the control  elution (IC 0.07- 
0.14). T rea tmen t  with ne i ther  eluate a l t e red  the cytotoxici ty of the rabbit  antibodies significantly against 
the spleen cel ls  of intact BALB/e  mice .  The difference between the resu l t s  obtained by t rea tment  of the 
t a rge t  cel ls  with unabsorbed rabbit  antibodies and with rabbit  antibodies absorbed previously  by the mouse 
IgG prepara t ion  indicates that this method revea ls  the "background,  p re sence  of IgG on the surface of more  
than 20% of spleen cel ls  f rom intact mice  but only 2-4% of cel ls  f rom leukemic spleens.  

The indi rec t  immunof luorescence  t es t  also demons t ra ted  the p resence  of antibodies in eluates f rom 
the exper imenta l  mice;  t r ea t ing  monolayers  of leukemic BALB/c  spleen cel ls  with ESC of mice inoculated 
with FCA-RV led to specif ic  f luorescence  of the great  ma jo r i ty  of the cel ls  in the tes t  with rabbit antibodies 
against mouse IgG, but not IgM, labeled with f luoresce in  isothiocyanate .  

2. Detection of Specific IgG (TS-Antibodies) Eluted a f te r  Adsorption of the Sera  on Leukemic Cells.  
As the resu l t s  in Table 2 show, 7S-globulins f rom the s e r a  of mice  with the initial stage of leukemia can 
be fixed specif ical ly  on leukemic cel ls  (IC =0.6-0.7),  but not on the spleen cel ls  of uninfected B A L B / c m i c e  
(IC =0.09-0.13).  The e luates  obtained at low pH values f rom the immunosorbent  consist ing of leukemic 
BALB/c  cel ls  previous ly  washed a f t e r  fixation of the s e r a  (or 7S-fract ions)  of mice with a developing leu-  
kemia  on them in vi t ro ,  contained specif ic  IgG. These  immunoglobulins complete ly  p r e s e r v e d  the i r  ant i-  
body act ivi ty in the indi rec t  cytotoxic t e s t  and the indi rec t  immunof luorescence  tes t ,  in which they reac ted  
se lec t ive ly  with Rausche r ' s  leukemia cel ls  (IC and IF  index 0.7-0.8).  No antibodies could be detected in 
e luates  obtained a f te r  adsorpt ion of the same s e r a  on the spleen cel ls  of intact BALB/c  mice .  Similar  
resu l t s  were  obtained in the immunof luorescence  tes t  with a monolayer  of leukemic cel ls .  

The resu l t s  desc r ibed  above show that e luates  containing IgG and obtained f rom spleen cel ls  of mice 
with a developing Rauscher ' s  leukemia at low pH values,  like 7S-immunoglobulins absorbed f rom the se rum 
of the same mice on Rauscher ' s  leukemia  cel ls  and then eluted f rom the washed sorbent ,  equally exhibit 
act ivi ty at tr ibutable to the p resence  of specif ic  antibodies.  

The technique descr ibed  in this paper  - the use of leukemic cel ls  fixed with glutaraldehyde as the 
immuaosorben t  - can  b e  used to isolate s e rum antibodies against the antigens of leukemic cel l  membranes .  
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