
thymus dependence during polymerization.  Possibly  the molecular  weight of the polymer  obtained in the 
present  experiments is too low to change the thymus dependence of the antigen. The methods of polymerizat ion 
used in this investigation did not allow stable polymers  of the toxoid with higher molecular  weight to be obtained. 
It is also possible that in order  to change the thymus dependence of C1. perfr ingens toxoid other "cross- l inking"  
agents must be used ra ther  than glutaraldehyde. 
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P R E P A R A T I O N  OF A M O U S E  A N T I S E R U M  A G A I N S T  I S O L O G O U S  

A G G R E G A T E D  I M M U N O G L O B U L I N S  AND T H E  S T U D Y  OF I T S  A C T I O N  

ON R O S E T T E - F O R M I N G  C E L L S  

L.  N.  C h e r n o u s o v a ,  A. Y a .  K u l ' b e r g ,  
S. A.  S i m o n y a n ,  B. L.  Y u r i n ,  
V.  V.  K h o r o b r y k h ,  a n d  D. R.  K a u l e n  

UDC 615.373.3 : 612.112.94 

A method of obtaining ant i serum against isologous aggregated mouse immunoglobulins (MAAS) 
is described.  This s e rum blocks the antigen-binding receptors  of immune rose t te - forming  
cells in vitro.  MAAS was injected into mice immunized with sheep 's  red cells.  By compar i -  
son with immunized mice receiving normal  isologous serum,  rose t t e - fo rming  B cells were 
absent at the peak of the p r ima ry  response in the spleen of the mice receiving MAAS. The 
number of antibody-forming cells was not reduced under the influence of MAAS. 

KEY WORDS: rose t t e - fo rming  cells;  aggregated immunoglobulins; B cel ls ;  p r ima ry  immune 
response  

Data indicating that during the p r im a ry  immune response changes take place in the supramolecular  
organizat ion of the receptors  of B lymphoeytes were obtained previously.  This effect was manifested in the 
fact that receptors  of rose t t e - fo rming  B ceils (RFC) during the f irst  days af ter  immunization of mice with 
sheep 's  red cells could be blocked by means of rabbit an t i serum against aggregated mouse immunoglobulins 
(RAAS). Subsequently the RFC were insensit ive to the action of RAAS, which likewise did not affect the spon- 
taneous RFC present  in the spleen of the mice before immunization [1]. These resul ts ,  pointing to the appear-  
ance of new antigenic determinants in the antibody-like receptors  of the immune B lymphocytes,  showed that, in 
principle,  it is possible to use antibodies against aggregated immunoglobulins in order  to block these immune 
B lymphocytes in vivo in the ear ly  stages of the immune response,  so that an overal l  a s sessment  could be made 
of the functional role of the immune RFC in various forms of immune response.  

Labora tory  of Immunochemis t ry  and Labora tory  of Cellular Immunity, N. F. Gamaleya Institute of 
Epidemiotogy and Microbiology, Academy of Medical Sciences of the USSR, Moscow. (Presented by Academi-  
cian P. A. Vershilova.) Translated f rom Byulleten'  Eksperimental 'noi  Biologii i Meditsiny, Vol. 84, No. 12, 
pp. 698-700, December ,  1977. Original ar t ic le  submitted May 10, 1977. 
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T A B L E  1. Ef fec t  of  MAAS on RFC and 
PFC f r o m  Spleen  of  Mice  I m m u n i z e d  with 
5 • 108 S h e e p ' s  Red  C e l l s  ( M i m  and 95% 
conf idence  in te rva l}  

Serum for Number of RFC per L ~  of number of 
[rea[men[ 103 lymphocytes per spleen 

I 
. MAAS 10,3 0,9 I 4,280-+-0,038 

(8,2--12,4) [ (4,204--4,356) 
NMS 18,9-t-1,4 4,355--4-0,041 

(15,7--32,1) (4,273--4,437) 

L e g e n d .  Mean  r e s u l t s  of  10 d e t e r m i n a -  
1 

t i ons  g iven .  

T A B L E  2. N u m b e r  of RFC and P F C  in 

Spleen  of  I m m u n e  Mice  R e c e i v i n g  MAAS 
(M e m and 95% conf idence  i n t e rva l )  

Serum for p.as- Number of RFC per pL~of number of 
sivetion immumza-10s l~mphocyteS per spleen 

MAAS 6,6~0,3 4,337~0,135 
(6,03--7,17) (4,087--4,587) 

NMS 19,6~0,6 4,497_0,033 
(18,5--20,7) (4,435--4,559) 

Legend .  Mean  da ta  for  30 CBA m i c e  
i m m u n i z e d  with 5 x 10 7 s h e e p ' s  r e d  c e l l s  
g iven .  N u m b e r s  of R F C  and P F C  d e t e r -  
mined  on 5th day  a f t e r  i m m u n i z a t i o n  with 
s h e e p ' s  r ed  c e l l s .  

Th is  p a p e r  g ives  da ta  on the p r e p a r a t i o n  o f  an a n t i s e r u m  a g a i n s t  i s o l o g o u s  a g g r e g a t e d  m o u s e  i m m u n o -  
g lobu l ins  and i t s  e f fec t  on R F C  in e x p e r i m e n t s  in v i t r o  and in v ivo .  

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

A l l  e x p e r i m e n t s  w e r e  c a r r i e d  out on CBA and BALB/c  m i c e .  

A g g r e g a t e d  Mouse  Immunog lobu l in .  The  i m m u n o g l o b u l i n  f r a c t i o n  of  m o u s e  s e r u m  was  p r e c i p i t a t e d  by 
a m m o n i u m  su l f a t e  at  50% s a t u r a t i o n .  The p r e p a r a t i o n  was s t o r e d  in the  f r o z e n  s t a t e  a t  - 2 0 ~  To a g g r e g a t e  
the  i m m u n o g l o b u l i n s ,  a 1% so lu t i on  of the  p r o t e i n  in p h y s i o l o g i c a l  s a l i n e ,  pH 7.5, was hea ted  for  20 rain to 63~ 

Mouse  A n t i s e r u m  a g a i n s t  I so logous  A g g r e g a t e d  I m m u n o g l o b u l i n s  (MAAS). The  f r e s h l y  p r e p a r e d  hea ted  
CBA m o u s e  i m m u n o g l o b u l i n s  w e r e  i n j e c t e d  i n t r a v e n o u s l y  into m i c e  of  the  s a m e  s t r a i n  in a d o s e  of  3 rag. The  
m i c e  w e r e  k i l l ed  on the  6th day a f t e r  the  in j ec t ion .  The  s e r u m  was s t e r i l i z e d  by  p a s s a g e  t h rough  a GSWP 
M i l l i p o r e  f i l t e r  and kep t  u n f r o z e n  at  4~ 

Other  A n t i s e r a .  Rabb i t  a n t i s e r u m  a g a i n s t  a g g r e g a t e d  m o u s e  i m m u n o g l o b u l i n s  (RAAS) was  ob ta ined  by 
the  method  d e s c r i b e d  above  [1] and a n t i - 0 - s e r u m  by r e p e a t e d  i n t r a v e n o u s  i m m u n i z a t i o n  of  AKR m i c e  with 
s p l e e n  c e l l s  of C3H m i c e  ( t i t e r  in cy to tox i c  t e s t  1 : 600). Rabb i t  s e r u m  a g a i n s t  m o u s e  t h y m o c y t e s  was p r o v i d e d  
by N. A. K r a s k i n a .  

I m m u n o l o g i c a l  Methods .  R F C  in m o u s e  s p l e e n s  w e r e  d e t e r m i n e d  by the me thod  of B iozz i  et  al .  [2]. A l l  
p r o c e d u r e s  w e r e  c a r r i e d  out  a t  4~ The  e x p e r i m e n t s  to s tudy  inh ib i t ion  of r o s e t t e  f o r m a t i o n  with the  a id  of 
MAAS w e r e  c a r r i e d  out at  4~ a s  d e s c r i b e d  above  [1]. To e l i m i n a t e  c e l l s  con ta in ing  0 - a n t i g e n ,  5 x 106 s p l e e n  
c e l l s  w e r e  i ncuba ted  with a n t i - 0 - s e r u m  (f inal  d i lu t ion  1 : 400) and with r a b b i t  c o m p l e m e n t  ( f inal  d i lu t ion  1 : 10) 
for  45 rain a t  37~ in a f inal  v o l u m e  of 1 ml .  T h y m u s - d e p e n d e n t  s p l e e n  c e l l s  w e r e  e l i m i n a t e d  in  the  s a m e  way 
by  m e a n s  of  an a n t i - T - s e r u m ,  which was  used  in a f ina l  d i lu t ion  of  i : 64. 

The  n u m b e r  of p l a q u e - f o r m i n g  c e l l s  was d e t e r m i n e d  by the  me thod  of  J e r n e  et  a l .  To a s s e s s  the  e f fec t  
of  MAAS on the  i m m u n e  r e s p o n s e ,  th i s  a n t i s e r u m  was i n j e c t e d  into CBA m i c e  da i ly  for  5 days  in a dose  of 0.1 
ml .  On the  f i r s t  day  the m i c e  w e r e  g iven  an i n t r a v e n o u s  i n j ec t i on  of  5 • 107 sheepVs r e d  c e l l s  fo l lowed ,  2 h 
l a t e r ,  by  a s i m i l a r  i n j e c t i o n  of  MAAS. On the  next  4 days  MAAS was i n j e c t e d  i n t r a p e r i t o n e a l l y .  On the  5th day 
a f t e r  i n j ec t i on  of the  s h e e p ' s  r ed  c e l l s  the  n u m b e r  of  RFC and P F C  in the  s p l e e n  was d e t e r m i n e d .  Mice  of  the 
c o n t r o l  g roup ,  i m m u n i z e d  with s h e e p ' s  r e d  c e l l s ,  r e c e i v e d  i n j e c t i ons  of n o r m a l  CBA m o u s e  s e r u m  (NMS) in 

the  s a m e  d o s e s  and by the  s a m e  s c h e m e .  

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

T r e a t m e n t  of  the  s p l e e n  c e l l s  ob t a ined  f r o m  m i c e  on the  5th day  a f t e r  i n j ec t i on  of 5 • 108 s h e e p ' s  r e d  
c e l l s  with MAAS (f inal  d i lu t ion  i : 40) l ed  to  a d e c r e a s e  in the  n u m b e r  of  R F C  d e t e c t e d  by about  40%. Unde r  the  
s a m e  cond i t ions  MAAS had no e f fec t  on the  PFC (Table  1). T h e s e  r e s u l t s  i n d i c a t e  the  s i m i l a r i t y  of  the  p r o p e r -  
t i e s  of MAAS and h e t e r o l o g o u s  a n t i s e r u m  a g a i n s t  a g g r e g a t e d  m o u s e  i m m u n o g l o b u l i n s  [1]. 

A l t o g e t h e r  nine b a t c h e s  of  MAAS w e r e  ob ta ined  in CBA m i c e  and two b a t c h e s  of  th i s  a n t i s e r u m  in BALB/c  
m i c e .  In a l l  c a s e s  R F C  of m i c e  of  s t r a i n s  CBA and B A L B / c ,  i m m u n i z e d  with s h e e p ' s  r e d  c e l l s ,  w e r e  b locked  
in v i t r o  equa l ly  e f f e c t i v e l y .  N o r m a l  s e r u m ,  used  in the  s a m e  c o n c e n t r a t i o n  as  MAAS, did not  b l o c k  the  i m m u n e  
R F C .  No cy to tox i c  ac t i on  of the  MAAS on s p l e e n  c e l l s  could  be o b s e r v e d .  
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In the subsequent  exper iments  in vivo the effect of MAAS on accumulat ion  of RFC in the sp leen  was 
invest igated in mice  immunized with sheep ' s  red ce l l s .  If MAAS was injected in the cour se  of immuniza t ion  of 

the mice  by the scheme d e s c r i b e d  above, the number  of RFC in the spleen on ~he fifth day af te r  in ject ion of the 
antigen was about 70% less  than in the spleen of mice  rece iv ing  NMS ins tead  of MAAS (Table 2). When different  
batches  of MAAS were  t e s t ed ,  the r e s u l t s  were  s i m i l a r .  In no case  were  s ignif icant  d i f ferences  found in the 
number  of nucleated ce l l s  in the sp leen  of the mice  of the cont ro l  and e xpe r i m e n t a l  groups.  Consequently,  the 
reduction in the number of RFC in the mice receiving MAAS was not due to the nonspecific cytotoxic action of 

that serum; 

Immune RFC belonging to the series of T and B lymphocytes were unequally sensitive to MAAS. Spleen 

cells of mice of the experimental and control groups obtained on the 5th day after immunization were treated, 
in the presence of complement, with allogeneic anti-0-serum or with rabbit antiserum against mouse thymo- 

cytes. The results showed that after elimination of the T lymphocytes, RFC could no longer be found in the 

spleen of the mice receiving MAAS. After similar treatment of the cells of immune mice receiving normal 

serum, the number of RFC was reduced by not more than 30%. This means that if MAAS was injected in the 

first phase of the immune response, this antiserum acted selectively, evidently only on RFC belonging to the 

class of B lymphocytes. 

Despite the fact that the first contact with the antigen coincided with the beginning of passive immuniza- 
tion of mice by means of MAAS, this did not affect proliferation of the 19S PFC in the period of exponential 

growth in the number of these cells in the spleen (Table 2). 

The results of these experiments are evidence that it is possible to obtain a mouse antiserum against 

isologous aggregated immunoglobulins, capable of blocking immune RFC in vitro and of preventing the accumu- 

lation of rosette-forming B cells in the spleen of mice immunized with sheep's red cells. Evidence was given 
previously to show that aggregated immunoglobulins performing the role of antigen-binding receptors can be 
found on the surface of rosette-forming B cells at the peak of the primary response [I]. It is therefore logical 

to suggest that the number of RFC in immunized mice receiving antiserum against isologous aggregated im- 

munoglobulins is reduced on account of cells carrying aggregated immunoglobulins. At the peak of the immune 

response in mice receiving MAAS, no RFC inactivated in vitro by RAAS could in fact be found. In the mice 

receiving normal serum, the number of RFC blocked by heterologous antiserum against aggregated immuno- 

globulins reaches 70% [i]. In accordance with the preliminary results, after adsorption of MAAS by immune 

complexes, it loses its property of depressing the accumulation of RFC in immunized mice. 

io 

2. 
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