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Elec t ro ly t ic  des t ruc t ion  of the nucleus of the midbra in  raphe  in rabbi t s  immunized  with 
bovine s e r u m  albumin led to s t imulat ion of antibody format ion  and increased  the intensi ty 
of the p r i m a r y  immunological  r e sponse .  The c h a r a c t e r  and intensi ty of the secondary  
immune r e sponse  w e r e  unchanged. 

An i nc r ea se  in the f r ee  serotonin concentra t ion  a f t e r  admin is t ra t ion  of the amine  i tse l f  or i ts  p r e -  
c u r s o r  5-hydroxyt ryptophan,  by d is turbance  of oxidative deaminat ion through blocking of monoamine oxi-  
dase ,  o r  the s a m e  effec t  produced by blocking t r a n s p o r t  of the monoamine  into s to rage  granules  all lead 
to inhibition of synthes is  of humora l  ant ibodies ,  to hypersens i t iv i ty  of delayed type, and to a d e c r e a s e  in 
the act ivi ty  of lymph gland cel ls ;  the hypotha lamo-hypophysea l  s y s t e m  takes  pa r t  in the mechan i sm of this 
inhibi tory ef fec t  [1-5]. The d e c r e a s e  in the serotonin concentra t ion in these  s t ruc tu r e s  should p r e sumab ly  
have the opposite effect .  The d e c r e a s e  in the serotonin  content in the hypothalamus is pa r t i cu la r ly  i n t e r -  
e s t i n g , f o r  its s t r u c t u r e s  play a d i r ec t  ro le  in the regula t ion of immune r e s p o n s e s  [6, 7, 15]. 

It  has been shown [9, 11] that  the zone of p re fe ren t i a l  local izat ion of se ro ton inerg ic  neurons in the 
brain  l ies  in the nuclei  of the midbra in  raphe.  Af ter  des t ruc t ion  of this region the re  is a marked  d e c r e a s e  
(by 60%) in the serotonin concentra t ion in the fo reb ra in  s t r u c t u r e s  including the hypothalamus [12, 14]. The 
synthes is  of monoamine  a lso  is dis turbed under  these  c i r c u m s t a n c e s  [16]. 

The object  of this invest igat ion was to study the product ion of humora l  antibodies in rabbi t s  a f t e r  
e l ec t ro ly t i c  des t ruc t ion  of the nucleus of the midbra in  raphe .  

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

Exper imen t s  we re  c a r r i e d  out on 20 male  chinchil la  rabbi t s  weighing 3-3.5 kg. Elec t ro ly t ic  d e s t r u c -  
tion of the nucleus of the midbra in  raphe  was c a r r i e d  out in a s t e reo tax ic  appara tus  under pentobarbi ta l  
anes thes ia  by a cu r ren t  of 2 mA passed  for  30 sec .  The e l ec t rodes  w e r e  inse r t ed  in accordance  with the 
coordina tes  of the a t las  of the rabb i t  bra in .  

To de t e rmine  the local izat ion of the e l ec t rodes  a t  the end of the expe r imen t  sect ions  were  cut through 
the brain  s t e m  on a f r eez ing  m i c r o t o m e .  Only those r e su l t s  obtained in an imals  in which the zone of de-  
s t ruc t ion  was l imited to the region of the nucleus of the midbra in  raphe ,  namely  A P + 9, L - 0 ,  H - 6 ,  were  
cons idered  in the ana lys i s .  

One week a f t e r  the opera t ion  the rabbi t s  we re  immunized  with c rys ta l l ine  bovine s e r u m  albumin 
(Difco) in a dose of 5 m g / kg .  Reimmuniza t ion  was  c a r r i e d  out on the 40th day with the s ame  dose of an t i -  
gen. Blood was taken before  immunizat ion,  on the 4th, 7th, 10th, 14th, 21st, 28th, and 40th days a f t e r  p r i -  
m a r y  immunizat ion,  and on the 2nd, 4th, 7th, and 10th days a f t e r  secondary  immunizat ion.  Antibodies were  
de te rmined  by the pass ive  hemagglut inat ion t e s t  [11] with appropr i a t e  controls :  inhibition of the reac t ion  
by antigen, the p r e s e n c e  of nonspecif ic  agglutination of tanninized red cel ls ,  sens i t ized  red cel ls ,  and ant i -  
gens .  
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Fig. 1. Effect  of des t ruc t ion  of 
nucleus of midbra in  raphe  on p r i -  
m a r y  and secondary  immune r e -  
sponse in rabbi t s :  1) control  r a b -  
bits;  2) r abb i t s  undergoing o p e r -  
at ion.  Ar row indicates  secondary  
antigenic s t imulat ion.  Ordinate,  
t i t e r  of antibodies (log 2); a b s c i s s a ,  

EXPERIMENTAL RESULTS 

Destruct ion of the nucleus of the midbra in  raphe  caused s ig-  
nificant changes both in the dynamics  and in the intensity of the 
p r i m a r y  immune r e sponse  in the rabb i t s  so t rea ted .  The mos t  
m a rked  changes in antibody format ion  in the an imals  a f t e r  d e s t ru c -  
tion of the nucleus of the midbra in  raphe  occur red  in the initial  
per iod of the product ive  phase  of the immune r e sponse ,  i .e. ,  on 
the 4th and 7th days of observa t ion  when the mean  antibody t i t e r  
in the an imals  undergoing the opera t ion was  a lmos t  twice as  high 
as the mean  antibody t i t e r  in the control  r abb i t s .  At the m a x i m u m  
of the p r i m a r y  immunological  r e s p o n s e  the intensi ty of antibody 
fo rmat ion  in the an imals  a f t e r  des t ruc t ion  of the nucleus of the mid-  
bra in  raphe  a lso  was much higher than in the contro l  group (Fig. 1). 

Significant d i f fe rences  a lso  were  found in the dynamics  of 
the p r i m a r y  r e sponse .  In the control  group max imal  antibody p r o -  
duction was  observed  on the 14th day. In the an imals  in which the 
nucleus of the midbra in  raphe  had been des t royed  the immunolog-  
ical r e sponse  reached  i ts  m a x i m u m  on the 7th day, a f t e r  which the 
antibody t i t e r  fel l .  

days  a f t e r  immunizat ion.  With r e s p e c t  to the secondary  immune  r e sponse  no s t a t i s -  
t ical ly  significant  d i f fe rences  could be found between the groups ,  

although before  secondary  immuniza t ion  the antibody concentra t ion in the s e r u m  was  much higher in the 
an ima l s  undergoing the opera t ion than in the control  r abb i t s .  However ,  ana lys i s  of the c h a r a c t e r  and in- 
tens i ty  of the secondary  immune r e s p o n s e  for  each  an imal  individually r evea led  a v e r y  sl ight i nc rea se  in 
antibody product ion dur ing the secondary  r e s p o n s e  in an ima l s  showing w e l l - m a r k e d  s t imula t ion  a f t e r  the 
p r i m a r y  antigenic s t imulus .  A s i m i l a r  phenomenon, in which additional injections of antigen evoke only 
a ve ry  sl ight i nc rea se  in antibody t i t e r s ,  a r i s e s  dur ing hyper immuniza t ion ,  when repea ted  l a rge  doses  of 
antigen a r e  given [13]. 

The m o r e  intensive immune r e s pons e  with a rapid  r i s e  of the antibody t i t e r s  to a m a x i m u m  observed  
in the p r e s e n t  expe r imen t s  a f t e r  des t ruc t ion  of the nucleus of the midbra in  raphe  can be at t r ibuted to a de-  
c r e a s e  in the se ro ton in  level  in the s t r u c t u r e s  of the an t e r i o r  por t ions  of the brain,  including the hypothal-  
amus .  This  conclusion is in a g r e e m e n t  with the w r i t e r s '  observa t ions  showing s t imula t ion  of the immune 
r e sponse  during se lec t ive  inhibition of serotonin synthes is  by the pharmaco log ica l  route  (adminis t ra t ion  
of p-chlorophenyla lanine ,  blocking the act ivi ty  of t ryptophan hydroxylase  and dis turbing the synthes is  of 
the serotonin  p r e c u r s o r ) ,  and also during inhibition of the immune  r e sponse  assoc ia ted  with e levat ion of 
the act ive  serotonin  level  through in t e r f e rence  with its b iosynthes is  and s to rage  [2, 5]. 

One poss ib le  cause  of the m o r e  rapid  development  of the immune r e sponse  cou ldbe  faci l i ta ted 
antigen uptake by the ce l l s  of the re t iculoendothel ia l  sy s t em,  or  its absorpt ion  and re tent ion by the g e r -  
mina l  cen te r s  of the lymphoid t i s sue ,  for  the conver se  si tuation,  i .e. ,  suppress  ion of the immune r e sponse  a f te r  
des t ruc t ion  of the nuclei of the p o s t e r i o r  hypothalamus,  is accompanied  by re tent ion  of antigen in the blood 
with consequent  weakening of the p l a s m a - c e l l  r e sponse  in the lymph glands [6-8]. 
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