ROLE OF THE ADENYL CYCLASE SYSTEM IN STIMULATION
OF IMMUNOGENESIS BY BACTERIAL LIPOPOLYSACCHARIDE
AND BY ENDOGENOUS SERUM PYROGEN
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Experiments on rabbits immunized intraperitoneally 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 adenyl 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 lipopolysaccharide 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 [1, 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 cyclase 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 [1, 2]. Theophylline was chosen as the chemical compound acting on
the adenyl cyclase system. This substance blocks the action of phosphodiesterase, the enzyme breaking down
cyclic AMP [5]. Theophylline, like all the other preparations, was injected intraperitoneally. 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 10° 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 theophyiline 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). Sinte 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-

1. I. Mechnikov Research Institute of Vaccines and Sera, Ministry of Health of the USSR, Moscow. (Pre-
sented by Academician of the Academy of Medical Sciences of the USSR P. A, Vershilova,) Translated from
Byulleten' Eksperimental'noi Biologii i Meditsiny, Vol. 81, No. 5, pp. 575-576, May, 1976, Original article
submitted June 2, 1975.

This material is protected by copyright registered in the name of Plenum Publishing Corporation, 227 West 1 7th Street, New York, N.Y. 10011. No part
of this publication mayv be reproduced, stored in a retrieval system, or transmitted, in any form or by any means, electronic, mechanical, photocopying,
microfilming, recording or otherwise, without written permission of the publisher. A copy of this article is available from the publisher for $7.50.

718



TABLE 1. Effect of LLPS and Theophylline on AFC and Weight of Spleens of Rabbits Im-
munized Intraperitoneally with Corpuscular Typhoid Vaccine (M = m)

Weight of i\gg- of AFC ger Ne, of AFC per-
Grou Treatment of animals : nucleate
p spleens (in g) spleen cells (1og) whele spleen (log)
1- Vaccine (10 billion bacterial cells/kg) 1,6+0,1 1,06=0,11 4,46x0,14
(11,2) (28 800)
P<0,001 P0,001
2. The same + theophylline (150 pg/kg) 1,60,2 1,07x0,21 4,63x0,14
(11,8) (42 600)
P<0,05 P0,01
3 The same + pyrogenal (75 pg/kg) 1,6=0,1 1,320, 4,8+0,16
{20,0) (63 100)
P<0,02 P<20,02
4. ]The same + theophylline (150 ug/kg) + 1,8=0,3 1,73=0,12 5,42+0,14
i pyrogenal (75 ug/kg) (53,7) (263 000)

Legend, Here and in Table 2 geometric mean values given in parentheses., P calculated
relative to group 4.

TABLE 2. Effect of ESP and Theophylline on AFC and Weight of Spleens of Rabbits
Immunized Intraperitoneally with Corpuscular Typhoid Vaccine (M + m)

. Weight of No. of AFC per  |No. of AFC per
Group Treatment of animals spleens (in g) 1¢° nucleated  {whole spleen (log)
spleen cells(log)
1. Vaccine (15 billion bacterial cells/kg) + 1,4+0,1 0+0,2 3,48+0,23
(1,0) (3 020)
normal serum (7 mil/kg) P<0.002 P0.001
2. The same + theophylline (15 ug/kg) + 1,6+0,2 0,17+0,24 3,52:;:0,37
(1,5) (3 310)
normal serum (7 mil/ kg) P<6.02 P00
3- The same + ESP (7 ml/kg) 1,8+0,3 0+0,2 3,58+0,2
(1,0) (3 800)
P<20,002 P<20,001
4. The same + theophylline (15 pg/kg) + 1,7+£0,2 1,19:£0,17 4,73:0,06
I ESP (7 mL/kg) {15,5) (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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