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The effect of central musearinic and nicotinic cholinolytics on the formation of complement- 
fixing antibodies was investigated. It was shown that ~-methylamizil (IEM-275) ,* a compound 
with mainly central muscarinie cholinolytic activity, does not affect this process; p-ethyldi- 
facil (IEM-506),+ a compound with marked nicotinic cholinolytic action, stimulates the primary 
immune response. These results suggest that central nicotinic cholinergic structures are 
among the functional components of the central system of response to an antigen. 

It has now been proved that the CNS has a modulating effect on immunological processes [1, 2, 7, i7]. 
By acting on individual s tructures of CNS in neurophysiological experiments, it is possible to modify the 
course of immunological reactions [11, 18] and, in particular,  the process of antibody formation [9, 10, 19]. 

A possible approach to the study of the mechanisms of central  control over the reaction of the body 
to an antigen is by the use of a pharmacological agent, and this course is particularly relevant at the pres-  
ent time in connection with prospects for the use of drugs acting on the CNS to produce deliberate changes 
in the intensity of immunological processes .  In recent years  several pharmacological compounds acting 
predominantly on the CNS, and classified by Anichkov [5] as central cholinolytics, have been synthesized. 

In the investigation described below the effects on complement-fixing antibody formation by the fol- 
lowing central  cholinolytics were studied: the preparation IEM-275 (a-methylamizil ;  AMA), withmarked 
muscarinic cholinolytic activity; and the preparation IEM-506 (/%ethyldifacil; BED), with marked nicotinic 
cholinolytic activity. 

EXPERIMENTAL METHOD 

Forty chinchilla rabbits weighing 2-3 kg were used. The animals were immunized with a single in- 
travenous injection of horse serum, heated to 56~ in a dose of 0.25 ml/kg body weight. Blood samples 
were taken before immunization and on the 4th, 5th, 7th, 8th, 10th, 14th, 21st, and 25th days after injection 
of the antigen. Administration of the pharmacological agents was started two days before immunization, 
by the following schemes: series I (six rabbits) - AMA injected intravenously in a dose of 1 mg/kg daily 
for 15 days; series II (eight rabbits) - AMA injected subcutaneously in a dose of 2 mg/kg daily for 15 days; 
series III (six rabbits) - BED injected intravenously in a dose of 5 mg/kg daily for five days. Since BED, 
when injected parenterally, has a strong irritant action on the tissues at the site of injection, and repeated 
injections lead to the formation of considerable edema, in the experiments of series IV (i0 rabbits), an 
aqueous 1.5% solution of BED was given by mouth through a tube in a dose of 20 mg/kg daily for 15 days. 
Both drugs were given in doses causing significant changes in the character of processes taking place in 
the structures of the CNS [6, 12, 13]. In the experiments of series V (control, I0 rabbits) physiological 
saline was given to the animals (intravenously, subcutaneously, or by mouth) daily for 15 days. The anti- 

* The s-methyl derivative of benaetyzine - Translator. 
The p-ethyl derivative of adiphenine- Translator. 
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Fig.  1. Dynamics  of antibody p r o -  
duction in control  r abb i t s  (a) and 
in rabb i t s  rece iv ing  AMA (b) and 
BED (c). Abscissa ,  days a f t e r  im-  
munizat ion;  ordinate ,  r e c i p r o c a l s  
of antibody t i t e r s .  

body t i t e r s  we re  de te rmined  by the l o n g - t e r m  complemen t -  fixation 
tes t  in the cold [8]. 

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

Before  the injection of h o r s e  se rum,  no antibodies against  this 
antigen were  found in any of the 40 rabbi t s  used in the exper imen t s .  
The intensi ty and dynamics  of the immune r e sponse  in the rabbi t s  
of s e r i e s  V (control) w e r e  bas ica l ly  s imi l a r  in type. Antibodies were  
f i r s t  d i scovered  on the 7th day a f te r  immunizat ion,  and by the 10th 
day the i r  t i t e r  had reached  its  max imum,  which was followed by a 
ve ry  slight dec r ea se  to the 14th day and then a f a s t e r ,  s teady de- 
c r e a s e  in the blood antibody level  (Fig. la ) .  

When in jec ted  both in t ravenously  ( s e r i e s  I) and subcutaneously 
( s e r i e s  II) ,  AMA had no effect  on the intensity or  dynamics  of the 
immune r e sponse .  The curve  ref lec t ing antibody format ion  in the 
r abb i t s  of s e r i e s  I and II (Fig. lb) was comple te ly  identical  with the 
curve  of antibody fo rmat ion  in the rabb i t s  of the control  s e r i e s  
(Fig. la). 

In t ravenous  injection of BED changed the in tensi ty  and dynamics  of the immune response  in the r ab -  
b i t s  of s e r i e s  III. Antibodies we re  now found on the fourth day a f te r  immunizat ion;  the highest  t i t e r  was  
obse rved  (just  as In the rabbi t s  of s e r i e s  V, I, and II) on the 10th day, but the t i t e r s  t h e m s e l v e s  we re  con- 
s iderab ly  h igher .  After  the 10th day the antibody t i t e r  fel l  gradual ly  but st i l l  r ema ined  higher  than in the 
rabb i t s  of s e r i e s  V, I, and II. 

As was  pointed out above,  p a r e n t e r a l  injection of BED led to edema  and in f l ammatory  changes at the 
si te of injection. To rule  out the poss ibi l i ty  of a nonspecff ic  immunological  reac t ion  connected with the in- 
f l a m m a t o r y  changes in the t i s sues ,  BED was given to the rabbi t s  of s e r i e s  IV by mouth in a dilute aqueous 
solution. The mucous  m e m b r a n e  of the s tomach  and smal l  intestine of two rabbi t s  f r o m  se r i e s  IV was sub- 
jec ted  to pathological  invest igat ion on the 16th day a f te r  the beginning of BED adminis t ra t ion .  No signs of 
inf lammat ion  were  found. 

Since the intensi ty and dynamics  of antibody fo rmat ion  w e r e  identical  in the rabbi t s  of s e r i e s  IlI and 
IV, despi te  d i f fe rences  in the durat ion and method of adminis t ra t ion  of the compound, the r e su l t s  of s e r i e s  
III and IV a re  cons idered  toge ther  (Fig. l c ) .  

This invest igat ion thus showed that  AMA, with predominant ly  cen t ra l  musca r in i c  cholinolytic act iv-  
ity, does not affect  the fo rmat ion  of complement - f ix ing  antibodies;  BED, a substance with marked  cen t ra l  
nicotinic cholinolytic act ivi ty,  modi f ies  the p r i m a r y  immune r e sponse  (causes  antibodies to appear  r e l a -  
t ively  e a r l i e r  in the blood, and to r e a c h  a higher  t i t e r  in the blood than in an imals  of the control  s e r i e s ) .  

These  r e su l t s  suggest  that  cen t ra l  nicotinic chol inergic  s t r uc tu r e s  are  among the functional compo-  
nents of the s y s t e m  for  n e u r o - h u m o r a l  regula t ion of the reac t ion  of the body to antigen, along with adren-  
e rg ic  and se ro ton inerg ic  s t r u c t u r e s  [3, 4]. 

The pathways whereby the CNS exe r t s  its modulat ing influence on immunological  p r o c e s s e s  a re  not 
ye t  suff iciently c l ea r .  One poss ib i l i ty  is a humora l  mechan i sm,  in which information is t r ansmi t t ed  through 
var ious  b iochemica l ly  active subs tances ,  including ho rmones  [7, 21]. 

Centra l  cholinolyt ics ,  by acting on chol inergic  s t r uc tu r e s  of the hypotha lamo-hypophysea l  sys t em,  
may  influence the adrenal  function of the adrenal  glands [14] and  modify the blood cor t i cos te ro id  level  [20]. 
Pha rmaco log ica l  agents  with marked  nicotinic cholinolytic p rope r t i e s ,  by blocking chol inergic  s t ruc tu re s  
of the hypotha lamo-hypophysea l  sys tem,  can inc rease  adrenocor t i ca l  act ivi ty,  whe rea s  the blocking of cen-  
t r a l  m u s e a r i n i c  chol inergic  s y s t e m s  is  re f lec ted  to a l e s s e r  degree  in ad r eno -co r t i c a l  act ivi ty [15, 16]. 

The poss ib i l i ty  that BED may  act  d i r ec t ly  on the immunocompetent  cel ls  cannot be ruled out, although 
no indication could be  found in the per iodica l  l i t e r a tu re  to suggest  that  this  substance has  any effect  on 
lymphoid t i s sue .  

The fu r the r  study of the m e c h a n i s m s  of cen t ra l  modulat ion of immunological  p r o c e s s e s  by the use  of 
pha rmaco log ica l  agents acting on pa r t i cu la r  b iochemica l  med ia to r  s y s t e m s  of the b ra in  is a p romis ing  
method of invest igat ing ways  of de l ibera te ly  modifying the intensity of these reac t ions .  
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