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C O R R E C T I O N  O F  I M M U N E  R E S P O N S E  T O  S H E E P ' S  

E R Y T H R O C Y T E S  BY P O L Y E L E C T R O L Y T E S  

IN D I F F E R E N T  S T R A I N S  O F  M I C E  
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Inbred mice  of s t r a i n  C57BL, A, C57BR, C3H, and CBA, with low, medium,  and high reac t iv i ty  
to sheep ' s  red cei ls  (SRBC), were  injected with the p o l y m e r s  po ly-4-v iny lpyr id ine  (P4VP) and 
po lyacry l ic  acid (PAA) and immunized  with SRBC; product ion of an t ibody-forming  cel ls  (AFC) 
in the i r  sp leen was then de te rmined .  Injection of P4VP into C57BL mice  was shown to produce  
a fivefold i nc rea se ,  and inject ion of PAA a fourfold i nc rea se  in the immune response .  In jec-  
t ion of P4VP and PAA into mice  of s t r a i n  A i n c r e a s e d  the immune r e sponse  by 2.5 and 2.8 t imes  
respec t ive ly .  The immune  r e sponse  in C57BR mice  was inc reased  fourfold by P4VP and by 4.7 
t imes  by PAA. T r e a t m e n t  of C3H mice  with P4VP inc reased  the immune r e sponse  by twice, and 
t r ea tmen t  with PAA by 2.4 t imes .  Injection of P4VP and PAA into CBA mice  did not affect  the 
intensi ty of the immune response .  With an i nc rea se  in the immunological  r eac t iv i ty  toward SRBC 
in the mice  of these s t r a ins  a d e c r e a s e  in the potentiat ing effect  of po lymer s  on the immune r e -  
sponse  was thus observed .  

KEY WORDS: immune response ;  po lye lec t ro ly tes ;  genetic d i f ferences .  

The height and development  of the immune r e sponse  during immunizat ion by var ious  antigens a r e  genet i -  
cal ly de te rmined  [2, 3]. After  many yea r s  of study in the w r i t e r s '  l abora to ry  a s e r i e s  of s t r a ins  of mice with 
high or  low reac t iv i ty  to a pa r t i cu l a r  antigen has been se lec ted.  F o r  example ,  during immunizat ion  with sheep ' s  
red cel ls  (SRBC) mice  of s t r a i n  CBA show high reac t iv i ty  but C57BL mice  low react iv i ty .  Mice of s t r a ins  A, 
C57BR, and C3H occupy an in te rmedia te  posi t ion between these  two e x t r e m e  s t ra ins  [2, 3]. Genetic d i f ferences  
in the height of the immune r e sponse  a r e  de te rmined  at the level  of populations of immunocompeten t  cel ls  [2]. 
The wr i t e r s  have shown that the accumulat ion of f ewer  an t ibedy- forming  cel ls  (AFC) in the spleen immuniza -  
tion with SRBC in C57BL mice  c o m p a r e d  with CBA is l a rge ly  due to the low intensi ty of migra t ion  and coope ra -  
tion of T and B lymphocytes  in s t r a i n  C57BL [5]. 

It is t he re fo re  reasonable  to sugges t  that  the immune response  in C57BL mice ,  with low reac t iv i ty ,  can 
be s t rengthened by methods s t imula t ing  migra t ion  and cooperat ion of T and B lymphocytes .  

Repor ts  have recent ly  been published that the synthet ic  compounds po ly-4-v iny lpyr id ine  (P4VP) and poly-  
ac ry l i c  acid (PAA) s t imula te  migra t ion  of B lymphocytes  and inc rease  the ef fec t iveness  of coopera t ion  between 
T and B lymphocytes  [1]. 

The object  of this invest igat ion was to study the effect  of P4VP and PAA on the immune r e sponse  to SRBC 
in mice  with low, medium,  or  high levels  of reac t iv i ty  to that  antigen. 

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

Mice of s t r a ins  CBA, C3H, C57BR, A, and C57BL aged 2-3 months and weighing 20-22 g were  used. 
The animals  rece ived  a single intravenous inject ion of P4VP o r  PAA in a dose of 50 mg/kg .  The methods of 
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Fig .  1. E f f ec t  of p o l y e l e c t r o l y t e s  on A F C  p r o d u c t i o n  in m i c e  of d i f f e r e n t  s t r a i n s  i m -  
m u n i z e d  wi th  SRBC. A b s c i s s a ,  s t r a i n  of m i c e ;  o r d i n a t e ,  n u m b e r  of A F C  in s p l e e n .  
U n s h a d e d  c o l u m n s  - SRBC; c r o s s - h a t c h e d  c o l u m n s  - SRBC + P4VP;  ob l ique ly  s h a d e d  
c o l u m n s  - SRBC + PAA.  V e r t i c a l  l i ne s  m a r k  95% c o n f i d e n c e  l i m i t s  (P -< 0.05). 

F i g .  2. C o r r e c t i o n  of i m m u n e  r e s p o n s e  in d i f f e r e n t  s t r a i n s  of m i c e  by  p o l y e l e e t r o -  
l y t e s .  A b s c i s s a ,  s t r a i n  of m i c e ;  o r d i n a t e ,  n u m b e r  of A F C  (in % p e r  106 s p l e e n  ce l l s ) .  
R e m a i n d e r  of l egend  a s  in F ig .  1. He igh t  of  i m m u n e  r e s p o n s e  of m i c e  r e c e i v i n g  
SRBC only t a k e n  as  100%. 

p r e p a r i n g  s o l u t i o n s  of the  s u b s t a n c e s  w e r e  d e s c r i b e d  p r e v i o u s l y  [1]. I m m e d i a t e l y  b e f o r e  i n j ec t i on  of the c o m -  
pound the  m i c e  w e r e  i m m u n i z e d  i n t r a v e n o u s l y  wi th  2 �9 108 SRBC. The  n u m b e r  of  A F C  in  the  s p l e e n  was  counted  
on the fou r th  day  a f t e r  i m m u n i z a t i o n  by J e r n e ' s  m e t h o d  [8]. 

The  e x p e r i m e n t a l  r e s u l t s  w e r e  s u b j e c t e d  to  s t a t i s t i c a l  a n a l y s i s  wi th  c a l c u l a t i o n  of the  g e o m e t r i c  m e a n  
and conf idence  i n t e r v a l  (Ip) wi th  a p r o b a b i l i t y  of 95% (P -< 0.05). 

EXPERIMENTAL RESULTS 

As Fig. 1 shows, in their ability to produce AFC against SRBC the mice of the strains used were dis- 

tributed as follows. The smallest immune response to SRBC was observed in strains C57BL and A. C57BR 

mice produced more AFC. The maximal immune response to SRBC was observed in CBA mice. The C3H 

mice occupied aal intermediate position in this series. 

I n j e c t i o n  of P 4 V P  into  C 5 7 B L  m i c e  i m m u n i z e d  wi th  SRBC l e d  to  a s h a r p  (f ivefold)  i n c r e a s e  in  the  i m -  
mune r e s p o n s e  (Fig .  1). When  PAA was  i n j e c t e d  into t h e s e  m i c e ,  the i n c r e a s e  in the  i m m u n e  r e s p o n s e  was  
four fo ld .  

I n j ec t i on  of P 4 V P  and PAA into  m i c e  of s t r a i n  A i m m u n i z e d  wi th  SRBC l ed  to an i n c r e a s e  in the n u m b e r  
of A F C  in t h e i r  s p l e e n s  by  2.5 and 2.8 t i m e s  r e s p e c t i v e l y .  

A f t e r  i n j e c t i o n  of P 4 V P  into C57BR m i c e  the  i m m u n e  r e s p o n s e  was  i n c r e a s e d  fou r fo ld ,  w h e r e a s  PAA 
c a u s e d  an  i n c r e a s e  of 4 .7  t i m e s  (F ig .  1); in  C3H m i c e  the  i n c r e a s e  was  2 and 2.4 t i m e s  r e s p e c t i v e l y .  

I n j e c t i o n  of P 4 V P  and PAA into CBA m i c e  d u r i n g  i m m u n i z a t i o n  with SRBC did not  a f f ec t  the  he igh t  of 
the  i m m u n e  r e s p o n s e .  

S i m i l a r  r e s u l t s  w e r e  o b t a i n e d  when A F C  w e r e  coun ted  p e r  106 s p l e e n  c e l l s .  R e s u l t s  showing  the  c o r r e c t -  
ing e f f ec t  of  the  p o l y m e r s  on the  i m m u n e  r e s p o n s e  to  SRBC a r e  g i v e n  in F ig .  2. The  o r i g i n a l  h e i g h t  of  the  
i m m u n e  r e s p o n s e  in  m i c e  of  e ach  g e n o t y p e  was  t a k e n  as  100g~ As  F ig .  2 shows ,  a m a r k e d  i n c r e a s e  in  the  i m -  
mune  r e s p o n s e  was  o b s e r v e d  in  m i c e  with  low r e a c t i v i t y .  In m i c e  wi th  high r e a c t i v i t y  the p o l y m e r s  had  e i t h e r  
l i t t l e  o r  no s t i m u l a t i n g  ac t ion .  

On the whole ,  wi th  a d e c r e a s e  in the  i m m u n o l o g i c a l  r e a c t i v i t y  to  SRBC, an i n c r e a s e  in the  p o t e n t i a t i n g  
e f f ec t  of the  c o m p o u n d s  P 4 V P  and PAA on the  i m m u n e  r e s p o n s e  in  t h e s e  s t r a i n s  of m i c e  was  o b s e r v e d .  

Genes  of the  i m m u n e  r e s p o n s e  (IR genes )  a r e  known to exh ib i t  t h e i r  a c t i o n  at  the  l e v e l  of T and B c e l l s  
[6, 9, 10]. The i m m u n e  r e s p o n s e  to c o n c r e t e  an t igens  in  m i c e  with  low r e a c t i v i t y ,  c o n n e c t e d  wi th  a d e f e c t  of 
the  T o r  B c e l l s  o r  m a c r o p h a g e s ,  c a n  be  i n c r e a s e d  by t r a n s p l a n t a t i o n  of  T o r  B l y m p h o c y t e s  o r  m a c r o p h a g e s  
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respec t ive ly  [4, 7]. However,  injection of these cel l  populations into highly react ive  mice ,  deficient  in none 
of the above-ment ioned types of cel ls ,  did not inc rease  the i r  immune response .  

In the p resen t  exper iments  P4VP and PAA st imulated the immune response  most  in C57BL, A, and 
C57BR mice,  with low react iv i ty  to SRBC. The immune response  of highly reac t ive  CBA and C3H mice to 
SRBC was increased  by a l e s s e r  degree  as a resu l t  of injection of P4VP and PAA, or  in CBA mice it  was not 
increased  at all. 

The resul ts  indicate that the potentiating effect  of the synthetic compounds P4VP and PAA on the immune 
response  depends on the genotype of the mice.  The compounds were  v e r y  effective when injected into mice 
with low react ivi ty  to SRBC. 

The resul ts  thus conf i rm the hypothesis  expres sed  previous ly  that modern  approaches to immunost imu-  
lation (or, converse ly ,  to immunodepression)  :must be based on control  of the individual s tages of immunogene-  
sis:  migrat ion and set t l ing of s tem cells  and T and B lymphocytes ,  and interact ion between T and B cel ls  [1]. 
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