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Recent investigations have revealed various disturbances of the protective functions of the body during 
local procedures directed toward the hypothalamus [9, Ii, 12, 14]. In particular, injury tethe posterior hypo- 
thalamic area causes changes in ti~e surface structure of macrophages, disturbances of antibody production by 
their lysosomal enzymes, disturbances of cooperation between macrophages and lymphocytes, delay of the 
plasma-cell reaction, and a decrease in the number of antibody-fc~ming cells in the immune response to in- 
jection of various antigens [3-5, 13]. There are reports in the literature of the rich efferent innervation of 
lymphoid organs [2, 8, i0, 15], but the function of tills innervation has not been adequately studied. An under- 
standing of the character of neurogenic influences on immunity requires investigation of the final link in the 
chain of their realization: the time course of structural and functional parameters of the intramural innerva- 
tion during the action of various procedures on central structures. 

The aim of this investigation was to study structural and functional changes in the innervation of the 
lymphoid organs in response to stimulation of the posterior hypothalamic area. 

EXPERIMENTAL METHOD 

The in t r amura l  innervat ion of the m e s e n t e r i c  lymph nodes,  spleen,  and thymus of 28 rabb i t s  was in-  
ves t iga ted  a f t e r  15 and 30 dai lys  (1 h) s e s s ions  of e lec t r i ca l  s t imulat ion (0.05 hA, i msec ,  50 Hz)of  the p o s t e r i o r  
hypothalamic  a r e a  through s t e reo tax ica l ly  implanted bipolar  n ichrome e lec t rodes  with a c r o s s - s e c t i o n  200 p 
in d i ame te r .  The e lec t rodes  were  i n se r t ed  7 days before  s t imulat ion began. This p rocedure  p rov ides  an ade -  
quate model  of development  of r eac t i ve  and, to some  extent, degenera t ive  changes in ne rve  cel ls  and neu ro -  
trophic changes in tissue cells of certain internal organs [i, 6]. The experiment group comprised 14 animals 
(eight rabbits with 15 sessions and six rabbits with 30 sessions of stimu/ation). The control consisted of 14 
animals: nine intact and five with implanted electrodes. The rabbits were frilled by one-stage division of the 
common carotid arteries and jugular veins. The location of the uninsulated tips of the electrodes was verified 
histologically. Nerve cells were demonstrated by the hist(~chemieal methods of Sakharov (in Shustova's modi- 
fication) and Karnovsky and Roots. The Bielschowsky-Gross silver impregnation method also was used. Ac- 
tivity of the nerve cells was assessed cytophotometrically by measuring the intensity- of luminescence of ad- 
renergic fibers and the optical density of fibers containing ace#ylcholinesterase (ACHE). The diameter of the 
probe on the preparation did not exceed 15 p. The results were subjected to statistical analysis, using 25 mea- 
surements for each experiment-control pair, and StudentTs paired t test. No significant differences were 
found between values obtained in the two groups of control animals. 

EXPERIMENTAL RESULTS 

Adrenergic fibers enter the lymph nodes mainly with blood vessels and form plexuses with infrequent 
bush-like arborizations among the reticular cells. A significant decrease in luminescence was observed after 
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Fig. i. Adrenergic neuronal structures of the central artery of the spleen 
of intact and experimental rabbits: a) control; b) experiment: 15 sessions 
of stimulation of posterior hypothalamic area. 60• 

15 sessions in three of the five rabbits and after 30 sessions in all six rabbits studied. AChE-containing struc- 
tures in the lymph nodes formed a powerful plexus in the region of the hilus and of perivaseular fibers. Ac- 
tivity of the latter was significantly reduced after 15 sessions in two of three rabbits, and after 30 sessions in 
four of five animals (Table 1). 

Adrenergie fibers inthe spleen form dense plexuses around blood vessels and inside their adventitia. De- 
rivatives of these plexuses penetrate into the parenchyma, to form a sparsely looped plexus in the subeapsular 
zone. Changes in the intensity of luminescence during stimulation were a combination of a decrease in the 
perivascular plexuses, especially in the adventitia of the central arteries (Fig. la, b) in three of the five ani- 
mals after 15 sessions and in four of the five animals after 30 sessions, of between 8 and 49%, and a simul- 
taneous increase in activity of the fibers in the parenchyma of all the experimental animals. AChE-containing 
structures were connected mainly with blood vessels, but they could be found also in the parenchyma, which is 
particularly interesting because of disagreements in the literature [8, i0]. No unambiguous conclusion could 
be drawn on the state of the AChE-containing structures of the spleen during stimulation, because the changes 
differed in direction in different animals. 

Components of the adrenergic innervation of the thymus were concentrated mainly in the perivascular 
plexuses, which attained a particularly high density in the subeapsular zone, and also inside the lobules of the 
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Fig. 2. Accumulation of ACh-containing neu- 
rons between capsule of thymus and large nerve 
trunk in a control rabbit (50• 

parenchyma, where the adrenergic fibers formed a large-looped plexus [2, 15]. No penetration of fibers was 
observed into the inner part of the thymic corpuscles, in our material. After 15 sessions there was a significant 
decrease in the intensity of luminescence by 16-36% in three animals, and a significant increase by 45% in one 
experimental animal, but after 30 sessions a significant decrease in the intensity of luminescence by 30% was 
observed in only one of five cases. Similar ill-defined changes also were observed during the investigation of 
AChE-containing structures, consisting of fibers and intramural neurons (Fig. 2). However, in preparations 
impregnated by the Bielschowsky- Gross method increased argyrophilia of the nerve cells was observed, and this 
is characteristic, as we know, of the reactive phase of the destructive process. 

Views according to which the role of the nervous system in the regulation of immunity takes the form of 
a modulating action on the circulation and on specific fm~ctions and metabolism of the immunocompetent organs 
have recently been actively discussed in the literature [4, 9, 14, 15]. Different versions of this action may be 
reflex and adaptive-trophic influences. Inhibition of function of the elements of the intramural im~ervation of the 
lymph nodes and spleen and also increased argyrophilia of nerve cells in the thymus, revealed by this inves- 
tigation, evidently reflect reversible changes characteristic of the early (reactive) phase of the centrogenic de- 
generative process [7]. Meanwhile the increase in activity of fibers responsible for the adrenergic i:mervation 
of the splenic parenchyma can be interpreted as the result of selective activation of sympathetic mechanisms of 
regulation of the organs of the immune system. 

The reactive changes discovered are evidence of participation of the innervation of the lymphoid organs 
in the realization of the effects of a long-term course of hypothalamic stimulation on their function. It can be 
tentatively suggested that the changes observed are  effected through lymphocyte membrane receptors  and the 
cyclic nueleotide system. 
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Imipramine receptors, found initially in the rat brain, have subsequently been discovered in human brain 
tissue and classed with the "drug receptors" [2]. Their number has been determined in different parts of the 
brain and the highest density of imipramine receptors has been shown to be in the hypothalamic zone and cere- 
bral cortex [3]. The need for an ontogenetic approach to the study of drug receptors of this type is determined 
by the increasingly wide use of imipramine in the clinical treatment of depressive states. 

This paper describes an analysis of the number and distribution of imipramine receptors in the rat 
cerebral cortex during normal ontogeny and antenatal exposure to imipramine. 

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

Wis t a r  r a t s  were  used. I m i p r a m i n e  was injected subcutaneously in a dose of 5 m g / k g  into pregnant  r a t s  
on the 17th, 18th, and 19th days of embryonic  development .  Three  age groups  were  studied: 19th day of e m -  
bryonic deve lopment  and 3rd and 14th days  of postnata l  development  ( three an imals  in each group). Under 
pentobarbi ta l  anes thes ia  (60 r a g / k  g) the r a t s  we re  per fused  through the left  ven t r i c le  with 0.1% p a r a f o r m a l d e -  
hyde solution in 0.1 M phosphate  buffer,  pH 7.4. This  p rocedu re  does not affect  the binding level ,  while i m -  
proving  the histologic in tegr i ty  of the p repa ra t ion  a l i t t le [5]. After  r emova l  of the brain,  f ronta l  s l i ces  were  
cut to a th ickness  of 2-3 ram,  f rozen  in liquid ni t rogen,  and placed on the s tage of a f reez ing  m i c r o s c o p e .  
F rozen  sect ions  about 25 # thick were  mounted on ge la t in -coa ted  s l ides  and dried at  4~ The finished p r e p -  
a ra t ions  were  kept at -20~ A whole s e r i e s  of p repa ra t ions  was incubated s imul taneously  in medium con- 
taining 50 mM T r i s - H C l  (pH 7.4), 100 mMNaC1, 5 mM KC1, and t0 mM [3H]imipramine (814 Tbq /mi l l imo le ) .  
The sec t ions  w e r e  incubated for  2 h a t  r oom t e m p e r a t u r e ,  washed with cold (4~ buffer,  and dr ied at  4~ 
Str ips  of lavsan  f i lm,  coated with emuls ion,  we re  glued to the s l ides  with the  sect ions ,  cove red  with teflon f i lm 
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