
S P I K E  A C T I V I T Y  O F  D E P R E S S O R  S T R U C T U R E S  

OF  T I l E  H Y P O T H A L A M U S  D U R I N G  V A S C U L A R  R E F L E X E S  

O. V. V e r z i l o v a  a n d  L. N. K o n d r a t ' e v a  UDC 616.833.8:612.826.4 

Stimulation of mechanorecep tors  of the ur inary  bladder,  accompanied by elevation of the a r te r ia l  p r e s -  
sure,  caused a decrease  in spike activity of depressor  neurons of the la tera l  hypothalamus. Conversely,  
compress ion  of the carot id a r te r ies ,  also accompanied by elevation of the a r te r ia l  p ressure ,  stimulated 
activity of the depressor  neurons. 

Our ea r l i e r  investigation [2] revealed the presence  of numerous neurons in the pos tero la tera l  region 
of the hypothalamus stimulation of which gives rise to p r e s s o r  responses ,  together with a much smal le r  
number of neurons producing depressor  responses  on stimulation. We later  [3] established a relationship 
between changes in spike activity of the p r e s s o r  neurons of the la teral  hypothalamus and the charac te r  of 
afferent impulses reaching the central  nervous system. 

In the present  investigation changes in spike activity of the depressor  neurons of the hypothalamus 
were studied during reflex responses  of the vascu la r  system.  

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

Exper iments  were ca r r i ed  out on 50 cats weighing from 2 to 3 kg anesthetized with urethane. The 
spike activity of the neurons was recorded by means of metall ic microe lec t rodes  with a tip 1-4 p in diam- 
eter  and insulated except at the tip with varnish.  The potentials were fed through an amplif ier  ( t ransmis-  
sion ba~d f rom 50 to 3000 Hz) to a type 9SO-302 9-loop universal  oscil lograph. Simultaneously with r ecord -  
ing of the potentiais on the loop oscil lograph, the blood p res su re  in the femoral  a r t e ry  and the respirat ion 
were recorded  on a kymograph. A unipolar recording technique was used. The reference electrode (a 
s i lver  plate measur ing  2 • 2 cm) was placed on the animal ' s  neck muscles .  The active microelec t rode was 
inserted into the hypothalamus by means of a H o r s e l y - C l a r k  s tereotaxic  apparatus in accordance with co- 
ordinates of Fifkova and Marsa la ' s  a t l as  [5]. 

Potentials  of neurons in the la teral  hypothalamus were recorded  at res t  and during reflex response 
evoked by compress ing  the carot id a r t e r i e s  or raising the p res su re  in the ur inary  bladder (30-60 mm Hg). 
At the end of recording the e lec t r ica l  activity of the hypothalamus neurons,  that point was st imulated elec-  
t r ical ly  through the same microe lec t rode  and changes in blood p re s su re  were recorded.  This showed 
whether or  not the investigated neurons belonged to the depresso r  s t ruc tures  of the hypothalamus. At the 
end of the exper iment  the position of the e lec t rodes  was verified by electrolyt ic  destruction of the point 
of stimulation and subsequent analysis  of brain sections. 

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  

The resul ts  demonst ra ted  the existence of changes in spike activity of neurons located in the depres-  
sor  s t ruc tures  of the hypothalamus during vascular  reflexes.  It is c lear  f rom Fig. 1, i l lustrating these 
changes, that neurons from which potentials were recorded  belonged to the depressor  hypothalamus s t ruc-  
tures ,  because their e lec t r icaI  st imulation produced a decrease  in sys temic  blood p ressu re  (Fig. 1B). 

Elevation of the p re s su re  within the ur inary  bladder to 40 mm Hg, as Fig. 1 (kymogram A) shows, 
caused an increase  in blood p ressu re .  This was accompanied by a marked  slowing of the spike activity of 
the depresso r  neurons (osci l logram E) compared  with their  initial background activity (oscil logram D). 
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Fig. 1. Decrease in spike activity of depressor  neurons of lateral  hy- 
pothalamus during elevation of p re s su re  in ur inary  bladder and in- 
c rease  in spike activity of depressor  neurons during compress ion  of 
carot id ar tery .  Coordinates of position of microe lec t rodc  tip (Fifkova 
and Marsala,  1960): AP+7.5 ,  S 3.7, V 4.5. Kymograms:  A) P r e s s o r  
effect during elevation of p re s su re  in ur inary  bladder; B) depressor  
effect  during hypothalamic stimulation; C) p r e s s o r  effect during com- 
press ion of carotid ar tery .  O n k y m o g r a m s  (from top to bottom): 1) 
blood p ressu re ;  2) marker  ofhypotha lamic  stimulation; 3) m a r k e r o f  
elevation of p ressu re  in bladder; 4) m.arker o f c o m p r e s s i o n e f c a r o t i d  
a r t e ry ;  5) time n-,arker (1 see). Osci l lograms:  D) initial background 
of spike activity of depressor  h,vpothalamie neurons; E) decrease  in 
spike activity of same neurons during elevation of p ressure  in ur inary 
bladder;  F) increase in spike activity of same neurons after  discon- 
tinuing inflation of ur inary bladder; G) initial background of spike ac-  
tivity of depressor  hypothalamic neuron; H) increase in frequency of 
spike activity of same neuron during compress ion of carotid a r t e w ;  
I) slowing of spike activity of same neuron after compress ion of ca ro-  
tid ar tery .  Legend to osc i l lograms D-I (from top to bottom): 1) spike 
activity of depressor  hypothalamic neurons; 2) ECG; 3) marke r  of re-  
flex stimulation; 4) time marke r  (0.02 see). 

After the end of stimulation of the bladder mechanoreeeptors ,  activity of the depressor  neurons was in- 
c reased  (osci l logram F), although it did not reach the initial level. 

Opposite changes in spike activity were observed in neurons belonging to the depressor  s t ruc tures  of 
the h3~pothalamus during a p r e s s o r  reflex evoked by compress ion  of the carotid a r te r ies .  

It can be seen f rom kymogram C in Fig. 1 that compress ion  of the earotid a r t e ry  likewise evoked a 
p r e s s o r  response.  However, the frequency of the spike activity of the depressor  neuron was almost  doubled 
in this case (osci l logram H) compared with its previous background activity (oscillogram G). When com- 
press ion  of the carot id a r t e ry  was stopped, the frequency of spike activity of the depresso r  neuron (oseillo- 
g ram I) was reduced. The frequency of spike activity of the neuron then approximated to its level recorded 
before st imulation (oseil logram G). 
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The results indicate that reflex changes produced by compress ion  of the carotid a r t e ry  ors t imulat ion 
of the mechanoreceptors  of the ur inary  bladder are accompanied by changes in e lec t r ica l  activity of hypo- 
thalamic neurons concerned with re~dat ion  of vascular  tone. 

This phenomenon is evidently connected with the extensive involvement of hypothalamic s t ruc tures  in 
responses  to fluctuation of p re s su re  within the ur inary  bladder previously described by Por t e r  and Bets  
[G] and Adamovich and Borges t  [1]. 

The experimental  resul ts  also showed that afferent influences of different kinds, producing changes of 
the same cha rac te r  in the sys temic  blood p ressu re ,  may give r ise  to different e lec t r ica l  responses  of 
neurons of the dep res so r  hypothalamic s t ruc tures .  

We found a s imi la r  relationship previously in the case of neurons belonging to the p r e s s e r  s t ruc tures  
of the hypothalamus. However, on comparing changes in e lec t r ica l  activity of the p r e s s e r  a,~d depressor  
neurons in response to the same reflex influences, a noteworthy feature is the presence  of rec iprocal  re -  
lationships between them. 

The opposite nature of e lec t r ica l  responses  of individual neurons in the an ter ior  port ion of the hypo- 
thalamus was descr ibed by Brooks and co-workers  [4] during the action of certain afferent stimuli (muscle 
afferents  and the vagus nerve).  We have found the same relat ionships between the p r e s s e r  and depressor  
s t ruc tures  of the la teral  hypothalamus during vascular  reflexes. 
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