
D E P E N D E N C E  O F  T H E  N U M B E R  O F  A N T I B O D Y - F O R M I N G  

C E L L S  I N  T H E  S P L E E N  O F  R A T S  I M M U N I Z E D  W I T H  

T Y P H O I D  A N T I G E N  S a l m o n e l l a  t y p h i  ON T H E  N U M B E R  

O F  C E L L S  S P O N T A N E O U S L Y  P R O D U C I N G  A N T I B O D I E S  

AGAINST. THIS ANTIGEN 

L .  M .  S h m u t e r  UDC 612.411.017.1:576.851.49 
(Salmonella) 

It was  shown by the method of local  p a s s ive  hemolys i s  in gel that the number  of ant ibody- 
fo rming  ce l l s  (AFC) in the spleen of f ive ba tches  of  r a t s  obtained at d i f ferent  t imes  f r o m  
the n u r s e r y  c o r r e l a t e s  a f t e r  immuniza t ion  with Salmonel la  typhi O antigen with the number  
of spontaneous AFC agains t  that s ame  antigen in an imals  of the s ame  batch .  This  may 
indicate that the num ber  of spontaneous AFC re f lec t s  the number  of B lymphocytes  immuno-  
competent  toward the p a r t i c u l a r  antigen and that it can be  used to some degree  to a s s e s s  
immunologic  reac t iv i ty  to that  antigen before  immuniza t ion .  
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The  intensi ty  of humera l  immuni ty  depends on the number  of ant ibody-preducing ce l l s  that are  fo rmed  
in r e s p o n s e  to inject ion of  the fore ign  antigen. Ant ibody-forming cei ls  (AFC) a r i s e  f r o m  p r e c u r s o r  cel ls ,  
which a r e  B lymphocytes .  Natura l ly ,  the re fo re ,  the m o r e  p r e c u r s o r  ce l l s  s t a r t  to d i f ferent ia te  a f t e r  the 
antigenic s t imulus ,  the g r e a t e r  the intensi ty of the immune r e sponse .  The  height of an immune  r e sponse  is 
genet ica l ly  encoded [2, 3]; consequent ly,  the number  of p r e c u r s o r  ce l l s  against  each antigen is also d e t e r -  
mined  genet ica l ly .  T h e i r  n u m b e r  may also depend on the conditions of  the i r  exis tence:  nutr i t ion,  ex te rna l  
env i ronmenta l  f ac to r s ,  c l imate ,  season  of the yea r ,  and so on. 

Dete rmina t ion  of concre te  (against a p a r t i c u l a r  antigen) immunologic  react iv i ty  be fo re  immuniza t ion  
is  an e x t r e m e l y  impor tan t  p r o b l e m  [2, 3]. 

A connection between the n u m b e r  of spontaneous AFC (before injection of the antigen) and the n u mb er  
of p r e c u r s o r  cel ls  aga ins t  that p a r t i c u l a r  antigen has  been  postula ted in the l i t e r a tu re  [1, 5, 6]. Data to the 
c o n t r a r y  have also been  obtained [3]~ 

The  object  of this invest igat ion was to study how the number  of AFC af te r  immunizat ion  depends on 
the  number  of cei ls  spontaneously producing antibodies against  the p a r t i c u l a r  antigen. 

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

E~per imen t s  were  c a r r i e d  out on 74 noninbred ma le  albino ra t s  weighing 180-250 g obtained f rom the 
n u r s e r y  five t imes  in the cou r s e  of 4 y e a r s .  Each of these five ba tches ,  consis t ing of 14-16 r a t s ,  was 
divided into two equal g roups .  The an imals  of one group were  immunized by a single subcutaneous injection 
of Boiv in ' s  antigen f r o m  Salmonel la  typhi O-901 in a dose of 50 #g and a volume of 0.1 ml  and they were  
kil led on the fourth day a f te r  immunizat ion;  the an imals  of the o ther  group were  killed s imul taneously  without 
immuniza t ion .  
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TABLE 1. Number  of Cells  Forming  Antibodies Against  O Anti- 
gen of S. typhi in Unimmunized Rats  and After  Immunizat ion with 
Typhoid Antigen 

Animals 

Intact 

Immunized 

Series of experiments 

1 , 4 .  X 1,34 

160 .X I, 12 

2,9  X 1,32 

280 .X 1,29 

III  

3,6.><1,35 

335. X 1,27 

IV 

5,5 .XI,15 

630. x 1,17 

12,0X. 1,25 

2030 X. 1,14 

The n u m b e r  of AFC in 1 mil l ion living nucleated spleen cel ls  was de te rmined  by the local hemolys i s  
in gel method [7] in the modif icat ion of Solov 'ev et al.  [4]. To de t e rmine  the t rue  number  of cel ls  forming 
antibodies against  the O-ant igen of S. typhi, a pa ra l l e l  de te rmina t ion  was made of the number  of AFC 
against  sheep ' s  red  cel ls  sens i t ized with Boivin antigen f r o m  S. typhi O-901 and against  unsensi t ized sheep ' s  
red ce l l s ,  and the second resu l t  was  sub t rac ted  f rom the f i r s t  [1]. 

The  r e su l t s  were  subjected to s ta t i s t ica l  analys is  (calculation of the g e o m e t r i c  mean with the i r  e r -  
r o r s  for  the n u m b e r  of  AFC,  the level  of s ignif icance of these  means ,  and the coeff icient  of cor re la t ion  
between the n u m b e r  of AFC in the unimmunized and immunized  animals) .  Resul ts  were  regarded[ as s i g n i f -  
icant  when P _< 0.05. 

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

The  g e o m e t r i c  mean  values  for  the number  of AFC in each s e r i e s  of  an imals  tes ted  a r e  given in 
T able 1. 

As Tab le  1 shows, the more  num erous  the AFC agains t  this antigen be fo re  immuniza t ion ,  the more  
numerous  they were  a f te r  immunizat ion .  The  coefficient of  co r re l a t ion  r = 0.96. This  co r re l a t ion  i s  s ig -  
nif icant  (P .., 0.01). The  coeff icient  of  co r re la t ion  is  c lose to one, which means  that  the dependence is close 
to functional.  

In the w r i t e r ' s  v iew,  these  r e su l t s  show that the n u m b e r  of  spontaneous AFC against  S. typlfi O anti-  
gen r e f l ec t s  the num ber  of B lymphocytes  p r e d e t e r m i n e d  toward this antigen and it can se rve  to some ex- 
tent as a means  of e s t ima t ing  the in tensi ty  of the immune  response  of this antigen without immuniza t ion .  
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