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The effect of bilateral electr ical  coagulation of the poster ior  (nuclei of  the mammillary body 
and the posterio r hypothalamic nucleus) part  of the hypofhn!amus on hematopoiesis was studied 
in ra t s .  Inhibition of erythropoiesis  was observed for 28 days after  destruction of the nuclei 
of the poster ior  hypothalamus: a decrease in prol iferat ive activity and a percentage of eryth-  
roid cel ls  in the bone marrow, a decrease in the number of erythrocytes and hematocrit  index 
and an increase  in the number of ret iculocytes in the peripheral blood. Meanwhile stimulation 
of R'ranulocytopoiesis was observed: an increase  in the proliferative activity and percentage 
of immature ~Tanulocytes in the animals '  bone marrow.  
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formula; bone marrow. 

Despite numerous investigations into the ro le  of the nervous system in the regulation of hematopoiesis 
the problem of the influence of the nervous system on hematopoiesis is still far from solution. Moreover, 
there  is no c lear  idea of the importance of the hypothalamus as a retmlator of automatic function. 

Evidence has now been obtained to suggest that the hypothalamus plays a role  in the regulation of the 
blood system. Investigations have demonstrated conclusively the influence of the hypothalamus (mainly its 
pos ter ior  part) on the erythrocytic composition of the blood [2, 3, 5-8]. The effect of the hypothalamus of 
the morphological composition of the bone marrow and, in particular,  on leukopoiesis, has been inadequately 
studied. 

In the investigation described below the effect of destruction of the poster ior  hypothalamic nuclei on the 
morphological composition of the peripheral  blood and bone marrow was studied at different t imes after the 
operation. 

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

Experiments  were ca r r i ed  out on 37 male Wistar r a t s  weighing 250-350 g (20 experimental and 17 con- 
t ro l  animals). 

Under pentobarbital anesthesia the nuclei in the poster ior  par t  of the hypothalamus (nuclei of the mam- 
mil lary body and poster ior  hypothalamic nucleus) were destroyed bilaterally.  Platinum or  nichrome electrodes 
100/~ in diameter  were used.  The coordinates were taken from a stereotaxic atlas of the ra t ' s  brain [4]. 
Electr ical  coagulation was ca r r i ed  out with a direct  cur ren t  of 2 mA for  5 sec. 

Before  the operation, daily during the f i rs t  3 days after  the operation, and subsequently once a week for 
14-28 days,bloodwas taken from the caudal vein of the animals to determine the erythrocyte,  leukocyte, and 
ret iculocyte counts, the hematocri t  index, and the leul~cytic formula. Bone marrow was taken from the long 
bones before the operation and on the 1st, 3rd, 7th, 14th, 21st, and 28th days after the operation. 

After the end of the experiment the vessels  of the ra t ' s  brain were perfused initially with physiological 
saline, and later  with a 10% solutiorf of neutral formalin for  2 weeks to 1 month, and then embedded in ~eiatin 

a~a increasing concentration (from 12 to 24%). Serial sect ions 25-30 # in thickness in the frontal plane of the 
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Fig .  1. Changes  in morphologica l  compos i t ion  of bone m a r r o w  of r a t s  during 
28 days  a f te r  des t ruc t ion  of p a r t  of p o s t e r i o r  hypothalamus .  I) I m m a t u r e  
granulocytes ;  II) m a t u r e  granulocytes ;  m )  e ry thro id  ce l l s ;  IV) lymphoid ce l l s .  
Continuous l ine shows mitot ic  index of e ry th rob las t s ;  b roken  l ine the  mitot ic  
index of g ranu locy tes .  Absc issae  t i m e  (in days); ordinate ,  % of initial l eve l .  

b ra in  w e r e  cut  on a f r eez ing  m i e r o t o m e .  To detect  the focus of dest ruct ion,  Me sect ions  were  stained by 
N i s s l ' s  method.  

Cont ro l  t e s t s  w e r e  c a r r i e d  out on t h r e e  groups  of an imals :  control  No. 1) intact  an ima l s  a f t e r  general  
anes thes ia ;  control  No. 2) an ima l s  with e l ec t rodes  introduced into the nuclei  of the p o s t e r i o r  hypothalamus 
but without e l ec t r i ca l  coagulation;  cont ro l  No. 3) an ima l s  in which basa l  ~ u c t u r e s  outside the zone of the 
hypotha lamus  (the l a t e ra l  geniculate  body) w e r e  des t royed .  

The  numer i ca l  re,~alts were  subjected to s ta t i s t ica l  ana lys i s .  

EXPERIMENTAL RESULTS 

Durin~ the f i r s t  14 days  a f t e r  des t ruc t ion  of  nuclei  of  the p o s t e r i o r  pa r t  of the hypothalamus the number  
of  e r y t h r o c y t e s  in the  pe r iphe ra l  blood fell .  The  e ry thocyte  count r eached  a min imum on the  2nd day a f t e r  
the opera t ion ,  when it was  reduced  on ave rage  by 780,000 (P < 0.02). In con t ro l s  Nos.  1 and 3 a t r ans i en t  o r  
ve ry  slight d e c r e a s e  (by a m a x i m u m  of 29,000 on the 3rd  day) in the e ry th rocy t e  count was obse rved .  In con-  
t ro l  No. 2 the d e c r e a s e  in the e r y t h r o e y t e  count continued for  2 weeks,  was  not significant,  and was maxima[  
(by 690,000) on the 3rd and 7th days  of  obse rva t ion .  

At all  t i m e s  a f t e r  the opera t ion  the r e t i cu locy te  count in the pe r iphe ra l  blood was inc reased  in the ex-  
p e r imen ta l  r a t s ,  and the i n c r e a s e  was  g r e a t e s t  one day a f te r  the operat ion:  on ave rage  by 23% (P < 0.05). No 
r e g u l a r  o r  significant changes  in the  re t i cu locy te  counts  we re  found in the control  an imals .  

In an ima l s  with des t ruc t ion  in the  p o s t e r i o r  hypothalamus the hematoc r i t  index was reduced  fo r  28 days,  
and the  d e c r e a s e  was max ima l  on the 2rid and 3rd days a f t e r  the operat ion,  on a v e r a g e  by 11% (P < 0.01). A 
l e s s  m a r k e d  d e c r e a s e ,  not s ignif icant ,  in the  h e m a t o c r i t  index was  found in con t ro l s  Nos.  2 and 3 during the 
f i r s t  3 days  of obse rva t ion .  

In both the  exper imen ta l  and control  r a t s  l eukocy tos i s  was o b s e r v e d  a t  all  t i m e s  of  obse rva t ion  on a c -  
count of  an i n c r e a s e  in the abso lu te  n u m b e r s  o f  g ranu loey tes  and lymphocy te s .  C o m p a r e d  with the control  
an ima l s ,  the  i n c r e a s e  in the n u m b e r  of  g ranu locy tes  on the f i r s t  day a f t e r  t he  opera t ion  was  g r e a t e r  in the  
exper imen ta l  an ima l s  and the shift  of  the  leukocytic  fo rmula  to the  lef t  was m o r e  m a r k e d .  F o r  instance,  the 
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Fig. 2. Frontal section through brain of ra t  No. 50-4 
with bilateral focus of destruction in medial and supra- 
mammil lary  nuclei of the mammillary body. Nisslts 
stain, 24 x .  

number of stab neutrophils in the ra t s  one day after destruction of the poster ior  hypothalamus was significantly 
increased almost threefold, and it remained two or  three  t imes higher than initially at all t imes of observa-  
tion. No marked changes in the munber of these cel ls  could be found in the control animals of all groups. 
The absolute number of polymorphs also was doubled in the experimental animals on the f i rs t  day after  the 
operation (P < 0.05). The absolute number of polymorphs in control No. 1 was increased at this t ime by only 
580 cel ls  (P < 0.05}, and in controls  Nos~ 2 and 3, by 50-100% on the 21st and 28th days. 

Marked inhibition of erythropoiesis  was observed in the bone marrow of the experimental ra t s  (Fig. 1). 
The number of erythroid cel ls  on the f i rs t  day after destruction of the poster ior  part of the hypothalamus 
was reduced on average by 44% (P < 0.01) and remained below the initial level until the end of observation. 
The number of mitoses in the erythroblasts  was reduced. The maximal decrease in proliferative activity of 
the  erythroblasts  (on average by 23%; P < 0.05) was observed on the third day after  the operation. 

On the f i r s t  day after  destruction of part  of the poster ior  hypothalamus the number of mitoses in ~ranulo- 
cytes was significantly increased (on average by 41%) and it remained higher than initially at all t imes of ob- 
servation except the 14th day. The number of immature granulocytes at all t imes after the operation was 
increased, maximally on the 3rd day, on average by 54% (P < 0.001). 

No significant changes in the number of mature granulocytes and lymphocytes were observed after 
destruction of part  of the poster ior  hypothalamus. 

No analogous changes in the number of bone marrow cells  were observed in the control groups at the 
same t imes  of observation (Fig 1)~ 

The effect of destruction of nuclei of the anterior  (anterior hypothalamio nucleus) and middle (dorso- 
medial and ventromedial nuclei) par ts  of the hypothalamus on hematopoiesis also was studied. In experiments 
with destruction of the anterior  hypothalamus no marked changes were observed either in the erythrocytic 
composition of the peripheral  blood or  in the morphological composition of the bone marrow. After injury 
to nuclei of the middle part  of the hypothalamus the erythrocyte count in the peripheral blood was reduced and 
the ret iculocyte count increased.  An increase in the number of immature granulocytes in the bone marrow 
was observed at all t imes of observations whereas the number of erythroid cel ls  was reduced on the Is t  and 
3rd days after  the operation on average by 21 and 16% respect ively.  However, the changes observed in the 
bone marrow after  destruction of nuclei of the middle part  of the hypothalamus were not significant. 

Considering that changes in the erythrocyte and leukocyte counts in the peripheral blood may be secon- 
dary in charac ter ,  during assessment  of the resul ts  most attention was paid to changes in the morphological 
composition of the bone marrow.  
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Distinct changes in hematopoiesis were thus found after destruction of part of the posterior hypothala- 
mus. Proliferative activity of the erythroid cells and their  relative percentage in the bone marrow were re -  
duced. The reticulocyte count was increased in the peripheral blood. Destruction of this zone of the hypo- 
thalamus evidently leads to delay of maturation of reticulocytes. 

C ompariscn of the results of the hematological investigation with those of morphological examination 
of the focus of injury in the posterior hypothatamus (Fig. 2) showed that if the lesion was mainly in the mam- 
mil lary body the inhibition of erythropoiesis was well marked and lasted longer. In these eases the number of 
erythroid cells fell by 70-80% on the 1st and 3rd days after electrical coagulation. These results  correlate 
with those of electrophysiological investigations [1, 3] which demonstrated the influence of nuclei in the 
posterior hypothalamus on erythropoiesiso This dynamic study of the morphological composition of the bone 
marrow over a period of 28 days revealed considerable and prolonged inhibition of erythropoiesis after 
destruction of nuclei in the posterior hypothatamus. Besides inhibition of erythropoiesis, after destruction 
of the posterior part of the hypothalamus proliferative activity and the number of immature granulocytes in 
the bone marrow were increased. Stimulation of granulocytopoiesis after destruction of the nuclei in this 
part of the hypothalamus evidently is not due to necrotic changes actually in the brain tissue itself, for electri-  
cal coagulation of basal structures in the brain lying outside the hypothalamus in control animals (control No. 
3) did not lead to the corresponding changes. 

It can thus be concluded from this investigation that the posterior part of the hypothalamus participates 
in the re~aflation of erythropoiesis and also, possibly, of leukopoiesis. 
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