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Experiments on rabbits immunized intraperitonealty with corpuscular  typhoid vaccine showed 
that after injection of the bacterial  lipopolysaccharide pyrogenal (LPS) and endogenous serum 
pyrogen (ESP), together with theophylline, the number of antibody-forming cells in the spleen 
was increased. The results point to a role of the adenyi cyclase system in the mechanism of 
the stimulating action of LPS and ESP. 
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In the writers' previous investigations the stimulating action of the bacterial lipopolysaeeharide pyro- 
genal (LPS) and of endogenous serum pyrogen (ESP) on the antibody-forming cells (AFC) of the spleen was 
studied in rabbits immunized with corpuscular typhoid vaccine [i, 2]. An important role in the development 
of immunological responses and in the stimulation of antibody formation by certain chemicals has been as- 
cribed by some workers [3-5, 7] to the adenyl cyclase system, including its main component, cyclic AMP. 

In the present investigation the role of the adenyl eyclase system in the mechanism of the adjuvant ef- 
fect of LPS and ESP was studied. 

EXPERIMENTAL METHOD 

Experiments were carried out on 60 chinchilla rabbits, mainly males, weighing 2.5-3.5 kg. Methods of 
determination of AFC and of obtaining ESP, the characteristics of the vaccine used, and the method of statis- 
tical analysis were described previously [i, 2]. Theophylline was chosen as the chemical compound acting on 
the adenyl cyelase system. This substance blocks the action of phosphodiesterase, the enzyme breaking down 
cyclic AMP [5]. Theophylline, like all the other preparations, was injected intraperiteneally. The doses were 
chosen so that each substance separately had no effect on AFC of the rabbit spleen, which was determined 72 h 
after the beginning of the experiment. 

EXPERIMENTAL RESULTS 

The results are given in Tables 1 and 2. It follows from Table 1 that after injection of LPS together 
with threophylline the number of AFC, both relative (per 106 nucleated spleen cells) and absolute, was in- 
creased by 2.7-5 and 4.1-9.1 times, respectively. Similar results were obtained by Braun [6] who immunized 
mice with sheep's red cells. 

After combined injection of ESP and theophylline the relative number of AFC was increased by 10.4- 
15.5 ~imes and the total number of AFC by 14-17 times (Table 2). Since the experiments were carried out on 
noninbred animals, the doses of the substances producing an adjuvant action were different from those when 
pyrogenal was given. It should be noted that when the doses for combined administration of ESP and theo- 
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T A B L E  1. E f f e c t  of  LPS and  T h e o p h y l l i n e  on  A F C  and  W e i g h t  of S p l e e n s  of R a b b i t s  I m -  
m u n i z e d  I n t r a p e r i t o n e a l l y  w i th  C o r p u s c u l a r  T y p h o i d  V a c c i n e  (M • m) 

Group Treatment of animals 
Weight of No. of AFC per 

106 nucleated 
spleens (in g) spleen cells (log) 

1- 

2, 

3- 

4- 

Vaccine (I0 billion bacterial oells/kg) 

The same + theophylline (160 ttg/kg) 

I The same + pyrogenal (75 gg/kg) 

The same + theophylline (150 #g/kg) + 
pyrogenal (75 lag/kg) 

1,6+0,1 

1,64-0,2 

1,6---0,1 

1,84-0,3 

1,05--.0,11 
(:12) 

P ~  0,001 
1,07• 

(: 1,8) 
P~0,05 
1,3• 
(2o,o) 

P dO,02 
1,73-'-0,12 

(53,7) 

Legend .  H e r e  and  in  T a b l e  2 g e o m e t r i c  m e a n  v a l u e s  g i v e n  in  p a r e n t h e s e s .  
r e l a t i v e  to g r o u p  4. 

No. of AFC per. 
whole spleen (log) 

4,464-0,I4 
(28 800) 

P,Q 0,001 
4,63+-0,14 

(42 600) 
P~0,01 
4,8+-0,16 
(63 100) 
P<O,02 

5,42-+0,14 
(263 000) 

P c a l c u l a t e d  

T A B L E  2. E f f e c t  of  E S P  and T h e o p h y l l i n e  on A F C  and  W e i g h t  of S p l e e n s  of R a b b i t s  
h n m u n i z e d  I n t r a p e r i t o n e a l l y  w i th  C o r p u s c u l a r  T y p h o i d  V a c c i n e  (M • m) 

Group 

1" 

2- 

3- 

4- 

Treatment of animals 

Vaccine (15 billion bacterial cells/kg) + 
normal serum (7 ml/kg) 

The same + theophylline (15 pg/kg) + 
normal serum (7 ml/kg) 

The same + ESP (7 ml/kg) 

The same + theophylline (15 ~g/kg) + 
ESP (7 ml/kg) 

Weight of 
spleens (in g) 

1,4__0,1 

1,6_+0,2 

1,8+0,3 

1,7__0,2 
l 

No. of AFC per 
10 6 nucleated 
spleen cells (log) 

0__+0,2 
(I ,o) 

P<O,O02 
0,17---0,24 

(i .5) 
P<O,02 

0_+0,2 
(I ,0) 

P~O 202 
1,19-+0,17 

(15,5) 

No. of AFC per 
i whole spleen (log) 

3,48~ 0,23 
(3 020) 

P~O,O01 
3,524-0,37 

(3 31o) 
P<o ,o2 

3,58• 
(3 800) 

P~O,O01 
4,73__0,06 
(53 700) 

phylline were chosen, in some cases a reduction in the number of AFC was observed. 

The results thus indicate that bacterial LPS (pyrogenal) and its secondary product ESP, formed as a 
result of the action of LPS on the body of the recipient, probably exert their stimulating action on AFC through 
the adenyl cyclase system. 
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