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An increase  in the number  of active neuron groups was found in the region of the pos te r io r  
hypothalamic nucleus, mos t  marked in the ear ly  periods af ter  infection of rabbits with a v i ru-  
lent s t ra in  of Mycobacter ium tuberculosis .  In the basal  portions of the pos te r ior  hypothal~- 
mus (supramamil lary  and mami l l a ry  region), the number of active neuron groups was reduced. 

Investigations have shown [1,2,4-9,11,12,14,16] that the hypothalamus plays an important  role in the 
development of protect ive react ions  to infectious and antigenic stimuli.  In par t icular ,  the work of Korneva 
and Khai [5-7,9] proved conclusively the important  role of the pos te r ior  hypothalamic nucleus in antibody 
production. Pi tui tary ACTH, production of which is considered to be controlled by centers  in the pos te r ior  
hypothalamus [10,13,15,1 7], also undoubtedly par t ic ipates  in the p rocesses  of infection and immunity. 

The present  investigation was car r ied  out to study functional proper t ies  of the pos te r ior  hypothalamus 
in experimental  tuberculosis .  

EXPERIMENTAL METHOD 

Rabbits weighing 3-3.5 kg were used in the experiments. The animals were infected by intravenous 
injection of 0.15 mg of a culture of a virulent strain (No. 109) of Mycobacterium tuberculosis. The experi- 
ments were carried out on the 3rd-5th, llth-16th, and 20th-25th days after infection. At each of these times 
four rabbits were used in the experiments. Control (healthy) rabbits (three groups, each with four animals) 

were investigated simultaneously. 

Traeheotomy was performed under superficial hexobarbital anesthesia, Listhenon was injected intra- 

venously, and the animals were maintained on controlled respiration (the DP-5 apparatus). The rabbit's 
skull was fixed in a stereotaxic apparatus, and the vault of the skull was exposed under local anesthesia 
(0.25% procaine). The experiment started 40-60 rain after the operation, allowing the animal to awaken 

completely from the anesthetic. 

Activity of groups of neurons was investigated by means of tungsten microeleetrodes (tip 4-10 # in 
diameter) using an extracellular recording technique. An electrophysiologieal apparatus (designed and built 
at the experimental workshops of the Institute of Experimental Medicine) incorporating a cathode follower 
was used. Recordings were made on film from the oscilloscope screen. 

The microelectrode was introduced in accordance with stereotaxic coordinates into the posterior hy- 
pothalamic nucleus. Next, by means of a micromanipulator, it was advanced in steps of 60 # for a distance 
of 3000#.  The super ior  par t  of its t rack corresponded to the pos ter ior  hypothalamie nucleus, the inferior  
par t  to the mami l l a ry  region. The presence  or  absence of unit activity was observed at each 60-# stage. 
Tracks  of this type were investigated symmet r i ca l ly  on both sides of the 3rd ventricle.  

After  the end of the experiment ,  the electrode was fixed to the bones of the ,,ault of the skull by means 
of ac ry l ic  glue, the bones of the vault were removed,  and the brain widely exposed (only a nar row bridge of 
bone in which the electrode was fixed was left behind). Using a double-edged scalpel fixed in the holder of 
the s tereotaxic  apparatus,  frontal  sections of the brain  t issue were cut an ter ior ly  and pos te r io r ly  to the 
electrode and paral le l  to it, af ter  which the an imal ' s  head was placed for 7-10 days in 10% neutral  formalin 
solution. Frontal  sections of the brain t issue were  cut on a f reezing micro tome to determine the position 
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T A B L E  1. F u n c t i o n a l  S t a t e  of  P o s t e r i o r  H y p o t h a l a m i c  

S t r u c t u r e s  (by 6 0 0 - m i c r o n  s t a g e s )  in  R a b b i t s  w i t h  

T~abe reu los i s  

Time after 
infection 

3--5 days 

Number of I 
60-micron I 

~r Zone stages 

total active 

, 88 _66 
80 30 

43 80 
80 12 

5 5 80 12 

Student's 
mp :t criterion 

I 1/6=8,7 
2/7= 0,65 

4 3/8= 1,66 
4/9=9,7 

4 5/10= 14,0 

Control 1 

11--16 days 

Control 2 

20--25 days 

Control 3 

6 
7 

10 

I1 
12 

15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

88 
80 
80 
80 
74 

88 
80 
80 
80 
80 

88 
80 
80 
80 
80 

88 
80 
80 
80 
80 

88 
80 
80 
80 
80 

18 
34 
47 5 
61 5 
63 4 

51 
2~ 
27 

3 

19 
31 

44 
64 4 

32 12 
0,5 
o65 

14 4 
21 5 
32 5 
33 5 
48 

11/16=5,3 
12/17= 1,06 
13/18=0,8 
14/19=6,5 
15/20= 12,6 

21)26=3,1 
22/27-- 1,5 
23/28= 6,2 
24/29--6,2 
25/30~ 10,9 

<0,001 
> 0,05 
>0,05 
<0,001 
<0,001 

<0,001 
> 0,05 
> 0,05 
<0,001 
<0,001 

< 0,002 
>0,05 
<0,001 
<0,001 
<0,001 

Note. Student's criterion of significance of the difference 

was determined for lines in the table corresponding to 

serial numbers of stages represented as fractions. 

of the electrode track in the hypothalamus. * Only those experiments were analyzed in which the electrode 

track corresponded to that indicated in Fig. i. After the experiment, the animal was autopsied to determine 
the stage and degree of development of tuberculosis. 

To estimate the severity of the tuberculosis from the period of survival of the animals, groups of 5 

rabbits were infected simultaneously with the experimental animals with the same dose of mycobacteria. 

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

T h e  a s s u m p t i o n  w a s  m a d e  tha t  in  the  c a s e  of  e x c i t a t i o n  of  the i n v e s t i g a t e d  s t r u c t u r e s ,  fne n u m b e r  of 

a c t i v e  6 0 - #  s t a g e s  a l o n g  the  t r a c k  of  the  m i c r o e l e c t r o d e  w i l l  be  i n c r e a s e d ,  and  in the  c a s e  of  i n h i b i t i o n  i t  

w i l l  be  d e c r e a s e d  [3]. The  e l e c t r o d e  t r a c k  (3000 #)  w a s  d i v i d e d  in to  5 z o n e s ,  e a c h  of  600 t~, the  s u p e r i o r  

z o n e  c o r r e s p o n d i n g  to the  p o s t e r i o r  h y p o t h a l a m i c  n u c l e u s  (zone 1),  and  the i n f e r i o r  (zone 5) to the  m a m i l -  
l a r y  r e g i o n .  

The  t o t a l  n u m b e r  of 6 0 - #  s t a g e s  i n v e s t i g a t e d  in  e a c h  of the  6 0 0 - #  z o n e s  and  the  n u m b e r  of  a c t i v e  

s t a g e s  in e a c h  z o n e  w e r e  c o u n t e d .  Both  t h e s e  i n d i c e s  w e r e  d e t e r m i n e d  f o r  the  g r o u p  of  a n i m a l s  a s  a w h o l e  
a n d  t h e y  w e r e  c o m p a r e d  w i t h  e a c h  o t h e r  in a c c o r d a n c e  w i t h  s t a t i s t i c a l  r u l e s  f o r  a b i n o m i a l  d i s t r i b u t i o n .  

* T h e  a u t h o r  i s  g r a t e f u l  to Dr .  Med .  Sc i .  L. N. ~ r t e v t s i a n ,  w h o  u n d e r t o o k  the t a s k  of n e u r o h i s t o l o g i c a l  m a r k -  
i ng  a n d  w h o  g a v e  m u c h  v a l u a b l e  t e c h n i c a l  a d v i c e .  
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Fig. 1. Fronta l  Section through r abb i t ' s  
b ra in  a t  the p o s t e r i o r  hypothalamic  
level .  T rack  of an e lec t rode  can be seen  
to the left  of the 3rd vent r ic le  (marked 
by ar row) .  T rack  pa s se s  through pos -  
t e r i o r  hypothalamic  nucleus and ends in 
region of m a m i l l a r y  bodies (5 x). 

The exper imenta l  r e su l t s  a r e  given in Table 1. In zone 
1, co r responding  to the p o s t e r i o r  hypothalamic  nucleus,  a 
cons iderable  inc rease  in the number  of act ive neuron groups 
was observed  a t  al l  per iods  a f t e r  infection. The inc rease  in 
ac t iv i ty  was pa r t i cu la r ly  marked  a t  the beginning of the 
d i sease  (3rd-5th day a f t e r  infection). 

At  this per iod no pathomorphologica l  changes v is ib le  to 
the naked eye were  p resen t .  Activi ty was high a lso  on the 
l l t h - 1 6 t h  day a f t e r  infection. At this per iod,  specif ic  patho-  
logical  changes appeared  in the lungs and other  organs ,  and 
by the end of this per iod,  the changes were  of cons iderable  
sever i ty .  

In the t e rmina l  per iod of the d isease  (20th-25th day a f t e r  
infection), the act ivi ty  of this zone was cons iderab ly  reduced,  
although it r emained  higher  than In the control  an imals .  

In zones 2 and 3, no s ta t i s t i ca l ly  significant  difference 
in ac t iv i ty  was found between the expe r imen t  and control ,  ex-  
cept in the las t  per iod when the dec rea se  in act ivi ty  in zone 3 
was significant .  

In zones 4 and 5, cor responding  to the s u p r a m a m i l l a r y  
and m a m i l l a r y  regions ,  a cons iderable  dec rea se  in act ivi ty  
was p r e sen t  at  all  per iods  a f t e r  infection. 

This dec rea se  was a l l  the m o r e  obvious because  in the control  an imals  these zones p o s s e s s e d  the 
highest  act ivi ty.  

Rabbits  infected with the s a m e  dose of mycobac t e r i a  and left  to de te rmine  the i r  per iod of su rv iva l  
died on the 24th-29th day a f t e r  infection. 

The r e su l t s  descr ibed  indicate cons iderab le  changes in the function of the p o s t e r i o r  hypothalamic 
s t r u c t u r e s  in tuberculos is .  These changes appea r  in the e a r l y  s tages  of the d isease ,  and they cannot t he re -  
f o r e  be at t r ibuted en t i r e ly  to the ha rmfu l  act ion of the infection. They probably  re f l ec t  the manifes ta t ion  of 
physiological  m e a s u r e s  aga ins t  the d i sease .  
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