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The course of the pr imary  immunologic response after  unilateral  destruction of the poster ior  
hypothalamic nuclei is atypical, antibody synthesis is depressed, antibodies can be detected 
later ,  and the number of antibody-forming cells is reduced. Electron-microscopic investiga- 
tions revealed a decrease in the functional activity of the plasma cells, a relative predomin- 
ance of young undifferentiated cells of the plasma-cel l  ser ies ,  and a decrease in the number 
of mature differentiated forms, evidently reflecting the reduced rate of differentiation of im- 
munocompetent cells .  
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The regulation of antibody formation by the hypothalamic-pi tui tary-adrenal  system is a topic for 
wide discussion at the. present  t ime. The hypothalamus plays a special role in this complex mechanism 
of central  regulation [1, 3-6, 8, 9, 14-16, 23]. 

Although the dynamics of the specific and nonspecific factors of immunity following injection of an 
antigen into animals with destroyed hypothalamic nuclei has been studied in some detail [7, 12, 13], the 
morphological substratum of the immune responses at the e lectron-microscopic  level has not yet been in- 
vestigated from this point of view. 

This paper describes a study of morphological changes in the lymphoid tissue in the course of the 
immunologic response in animals with an intact brain and after  unilateral "blocking" of the poster ior  hypo- 
thalamic nuclei. 

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

Experiments were car r ied  out on 120 noninbred albino rats weighing 180-200 g. Unilateral destruc-  
tion of the brain s t ructures  was car r ied  out by the method adopted at the Central Research Laboratory of 
Rostov Medical Institute [16], with subsequent histological verification of the site of coagulation. 

The animals were immunized 6-7 days after  the operation by a single injection of a suspension (0.15 
ml) of 30%sheep's red cells into the plantar surface of the hind limbs, and they were killed 2, 5, 7, 10, 15, 
and 20 days after  immunization. The number of antibody-forming cells was determined by the method of 
Jerne and Nordin [20] in the modifca t ion  of Nikolaev et al. [10] and calculated per  million living nucleated 
cells.  Serum antibodies (in log units) were determined by the usual methods. 

Lymph glands of intact rats and of rats whose poster ior  hypothalamic nuclei were destroyed were 
subjected to e lect ron-microscopic  analysis on the 4th and 5th days after  immunization. The pieces of t i s -  
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Fig. 1. Lymph gland: a) mature  p lasma cell on 4th day of immuniza-  
tion, 10,000• b) group of mature  p lasma ceils,  15,000• 

sue were fixed in l%OsO 4 solution, dehydrated in alcohols and acetone, and embedded in Epon. 
thin sections were examined in the JEM-7 e lec t ron  mic roscope .  

Statist ical  analysis  of the resul ts  was ca r r i ed  out by the method of indirect  differences.  

Lilt r a - 

EXPERIMENTAL RESULTS 

The number of plaques in the lymphoid tissue of the unimmunized rats did not exceed 0.2 per million 
ceils in the lymph glands and 6.0 in the spleen. 

The number of antibody-forming cells 2 days after injection of the antigen was significantly increased 
and reached a maximum on the 5th day (Table I). The hemolysin-producing cells were eliminated just as 
quickly. On the 7th day after immunization the number of plaques fell sharply, evidently indicating regres- 
sion of the process and considerable mortality among the antibody-forming cells [!7, 18, 22]. 

On the 10th clay of observation a tendency was again observed for the number of antibody-forming 
cells to rise, but later their number fell without returning to the initial level before the end of the investiga- 
tion. Even though the dynamics of accumulation of antibody-forming ceils was identical in the lymph glands 
and spleen, the intensity of this response was much higher in the regional lymph glands, 

Parallel with antibody-forming cells, the humoral antibodies also were determined, Hemolysins ap- 
peared on the 2nd day after immunization and reached their maximum on the 5th-Tth day (3.3 *0,06; 3.2 ~:0.03). 
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L a t e r  t h e i r  t i t e r  fell  gradual ly  and it r ema ined  at a 
fa i r ly  high level  until  the end of  the invest igat ion.  De-  
t e rmina t ion  of the hemagglut inins  revea led  a somewhat  
different  p ic ture .  They were  found, as  a lso  were  h e m -  
olysins ,  in ve ry  low dilutions of s e r u m  on the 2nd day 
a f t e r  inject ion of the antigen, and they did not r each  the i r  
m a x i m a l  t i t e r s  until  the end of the 2nd week (3.1 -~ 0.07), 
a f t e r  which the t i t e r s  r ema ined  high until  the e n d o f  the 
e x p e r i m e n t  (Table 1). 

These  r e su l t s  provided a bas i s  for  the study of 
the poss ib le  effect  of the functional s tate of the p o s t e r i o r  
hypotha lamic  nuclei on product ion of the p r i m a r y  i m -  
munologic r e sponse .  

Determina t ion  of the an t ibody- forming  abili ty of 
r a t s  a f t e r  p r e l i m i n a r y  des t ruc t ion  of the p o s t e r i o r  hypo-  
tha l amic  nuclei r evea led  delay and depress ion  of ant i -  
body format ion .  

At al l  per iods  of the invest igat ion the hemolys in  
t i t e r s  were  s ignif icant ly lower  than in the an imals  of the 
contro l  s e r i e s ,  although the dynamics  of hemolys in  a c -  
cumulat ion was identical  in the an imals  of the two s e r i e s .  
The hemagglut inin t i t e r s  during the f i r s t  few days a f t e r  
immuniza t ion  did not d i f fer  s ignif icant ly f rom the control ,  
but l a t e r  (15th and 20th days} the difference was cons id-  
e r ab le  and significant  (P<0.01;  Table 1). 

Af te r  des t ruc t ion  of the p o s t e r i o r  hypothalamic 
nuclei  the number  of an t ibody- forming  cel ls  in the lymph 
glands and spleen of the an imals  was significantly l e s s  
at al l  t i m e s  of invest igat ion than in the control  s e r i e s  
(Table 1). However ,  in un immunized  animals  a f t e r  de s -  
t ruc t ion  of the p o s t e r i o r  hypothalamic  nuclei the n u mb er  
of plaques  in the spleen did not d i f fer  s ta t i s t ica l ly  s ig -  
nif icantly f rom the number  in the contro l  animals ;  an t i -  
body - fo rming  ce l l s  were  detected in the lymph glands 
in only 1 of the 6 r a t s .  Changes a lso  took place in the 
dynamics  of accumula t ion  on an t ibody- forming  ce l l s .  
Af te r  reaching  a m a x i m u m  on the 5th day the numb er  
of ce l l s  fell  sha rp ly  on the 7th day and even more  con-  
s ide rab ly  unti l  the 10th day; the inc rease  in the nu mb er  
of cel ls  on the 10th day of immunizat ion,  c h a r a c t e r i s t i c  
of the an ima l s  of the cont ro l  s e r i e s ,  was not obse rved .  
Evidently des t ruc t ion  of the poste r i o r  hypothalamic 
nuclei d is turbed the rhythm of commenc ing  d i f fe ren t ia -  
t ion of the p r e c u r s o r  cel ls .  

By the end of the 3rd week of the expe r imen t  the 
number  of ce l l s  in the lymph glands continued to inc rease  
(20.9• whereas  in the spleen it re turned  to its in-  
i t ial  level  (4.9 ~- 1.02). 

During immuniza t ion  of an imals  a f t e r  des t ruc t ion  
of the p o s t e r i o r  hypothalamic  nuclei the p r i m a r y  i m -  
munologic response  followed an a typical  course  and the 
reduced number  of an t ibody- forming  cel ls  led to a de-  
c r e a s e  in the synthes is  of speci f ic  ant ibodies.  The pos -  
s ibi l i ty  of a reduced an t ibody-synthes iz ing  function of 
the antibody p roduce r  ce l l s  l ikewise cannot be ruled out. 



Fig. 2. Lymph gland on 5th day a f t e r  immunizat ion a f t e r  des t ruc t ion  
of p o s t e r i o r  tha lamic  nuclei: a) blast  cell ,  10,000x; b) l y m p h o p l a s m a -  
cyte,  5000 • 

To study the causes  of this effect  the immunocompeten t  cel ls  of the regional  lymph glands were  inves t i -  
gated by e lec t ron  m i c r o s c o p y .  

The u l t r a s t r u c t u r e  of lymph gland cel ls  has been well  studied [2, 11, 9], and its descr ip t ion  in intact 
an imals  can t he re fo re  be omit ted.  

During immunizat ion  definite hype rp la s i a  of cel ls  of the p l a s m a - c e l l  s e r i e s  in different s tages  of 
different ia t ion was found. The i r  ma tu ra t ion  was accompanied  by development  of e l emen t s  of the rough 
endoplasmic  re t icu lum,  which in the ma tu re  fo rm occupied nea r ly  all  the cy top lasm and cons is ted  of dilated 
cav i t ies  and c i s t e rn s ,  filled with m a t e r i a l  of ave rage  e lec t ron  densi ty (Fig. la ) .  The number  of po lysomes  
and f ree  r i b o s o m e s  fell sharp ly ;  the l a t t e r  were  fixed on m e m b r a n e s  of the endoplast ic  re t iculum.  The 
mi tochondr ia  r e s e m b l e d  large pa r t i c l e s  with a t r ans lucen t  ma t r ix .  The Golgi complex was hyper t rophied,  
d isplacing the nucleus to the pe r iphery ,  and around it there  was an inc reased  number  of spher ica l  e l e c t r o n -  
dense granules ,  evidently s e c r e t o r y  in c h a r a c t e r .  The i r  fo rmat ion  also was obse rved  in the dilated cav-  
i t ies  of the e r g a s t o p l a s m .  The number  of ac t ivated lymphocytes  was inc reased .  

On the 5th day after injection of the antigen, cells of the plasma-cell series consisted mainly of adult 
forms (Fig. ib). Cells in a state of high functional activity, containing Russell's bodies in their cytoplasm, 
and disintegrated cells were found at the same time. The plasma membranes of the distintegrated cells 
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had lost thei r  s t ructural  organization, the ergastoplasm and other organelles were disorganized, and the 
contents of the cis terns were reduced or  had disappeared. 

Submicroscopic investigation of the lymph glands of animals after  destruction of the poster ior  hypo- 
thalamic nuclei showed that the operation i tself  did not affect the populations of cells or  their  u l t ras t ruc-  
ture .  Immunization after  this procedure character is t ical ly  did not give rise to proliferation and t ransforma-  
tion of such high intensity as in the animals of the control group. 

On the 5th day after  immunization the predominant cells of the plasma-cel l  ser ies  were young undif- 
ferentiated forms of the blast type (Fig. 2a) and there were very few immature plasma cells or transitional 
forms.  Mature plasma cells also were few in number and showed signs of weak functional activity. Mean- 
while there was an increased number of cells with a central  nucleus, whose cytoplasm was fi l ledwith in- 
tact cisterns and with tubules of the endoplasmic reticulum (Fig. 2b). In their  description they resembled 
lymphoplasmacytes [21]. 

To sum up the resul ts  of e lec t ron-microscopic  analysis, it can be concluded that in animals immunized 
after  coagulation of the poster ior  hypothalamic nuclei the course of differentiation of the young cells of the 
plasma-cel l  ser ies  is evidently disturbed, with a consequent reduction in the number of differentiated forms, 
the principal  producers  of antibodies. 

These investigations, conducted at the microscopic and submicroscopic levels, have thus shed light 
on the morphological changes responsible for the weakening of the pr imary  immunologic response follow- 
ing ~blocking ~ of the poster ior  hypothalamic s t ructures .  
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