
ELECTROENCEPHALOGRAPHIC CHANGES IN HYPO- 

AND HYPERTENSIVE RESPONSES TO HYPOTHALAMIC STIMULATION 

M. I. G e o rgi ev a UDC 616.12-008o331-02:616.831.41]-07.616.831-073.97 

Changes in cor t ical  and subcort ical  e lec t r ica l  activity during hypo- and hypertensive vascular  
responses  to e lec t r ica l  st imulation of the hypothalamus were investigated before and after  injec- 
tion of the monoamine oxidase inhibitor vetrazin,  in exper iments  on rabbits anesthetized with 
urethane.  Vetrazin completely blocked the hypertensive response  and its e lectroencephalographic  
manifestation but had no effect on hypotensive hypothalamic responses .  The resul ts  a re  in ter -  
pre ted  f rom the standpoint of differences in the neurochemical  mechanisms of hypothalamic 
p r e s s o r  and dep res so r  responses .  
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Stimulation of var ious h~-oothalamic s t ruc tu res ,  such as the ventromedial  nucleus,  the medial and lateral  
preoptic regions,  etc. ,  induces changes in the blood p res su re  [3, 4, 9, 10] and causes  general ized changes in 
the e lec t r ica l  activity of var ious brain formations [4, 7, 9, 10]. 

The object of this investigation was to study the electroencephalograpnic  changes accompanying hypo- 
and hypertensive vascular  responses  to stimulation of various par t s  of the hypothalamus. The monoamine oxi- 
dase inhibitor vet raz in  [5] also was used in an attempt to discover  whether the chemical  mechanisms of the 
electroencephalographic  response  accompanying p r e s s o r  and depresso r  vascular  responses  to hypothalamic 
stimulation are  the same or  different. 

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

Acute experiments  were ca r r i ed  out on 20 rabbits anesthetized with urethane (1 g / k g  body weight in t ra-  
venously). Urethane was chosen deliberately as the anesthetic.  Previous  investigations in the w r i t e r ' s  labora-  
tory showed that urethane select ively blocks the waking state, but has vir tually no action on ascending activating 
influences of the hypothalamus on the cor tex  [1, 7]. 

The stimulating electrodes  were inser ted  into the preoptic region and into the ventromedial  nucleus of the 
hypothalamus. The blood p r e s s u r e ,  hear t  ra te ,  and the EEG of the cor tex and subcort ical  format ions (septum, 
amygdala,  hypothalamus, mesencephal ic  re t icu la r  formation) were recorded.  

P a r a m e t e r s  of stimulation which induced a p r e s s o r  or  depressor  response  exceeding the original blood 
p r e s s u r e  by 20-25% were as follows: a) for  p r e s s o r  points 1.5 V, 50 Hz, 0.1 msec ,  3 sec; b) for depressor  
points 7 V, 8 Hz, 0.1 msec ,  10 sec.  

Vetrazin was injected into the aur icu la r  vein of the animal in a dose of 20 m g / k g  body weight, in aqueous 
solution, at the rate of 1 m l / m i n .  The hypothalamus was st imulated before and 30 min after  injection of ve t ra -  
zin. After  each exper iment  the an imal ' s  brain  was removed f rom the skull and fixed in formalin solution. 
Sections were cut on a f reezing mic ro tome  to a thickness of 100-120 p .  The location of the electrode tips in the 
brain was determined by re fe rence  to brain  at lases  by the project ion method. 
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Fig. 1. EEG changes accompanying p r e s s o r  (a) and d e p r e s s o r  hypothalamic r e sponses  
(b). F r o m  top to bottom: LSM) left  s ensomoto r  cortex;  RSM) r ight  s ensomoto r  cortex;  
LO) left occipi ta l  cortex;  RO) r ight  occipi tal  cortex;  S) septum; HA) an t e r io r  hypothal-  
amus;  HP) p o s t e r i o r  hypothalamus;  A) amygdala;  RF) mesencepha l ic  r e t i cu l a r  formation;  
E CG) e l ec t roca rd iog ram;  BP) blood p r e s s u r e .  

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  

In all expe r imen t s  s t imulat ion of the ven t romedia l  hypothalamic nucleus caused  a r i s e  of a r t e r i a l  p r e s -  
su re ,  whereas  s t imulat ion of the preopt ic  region caused the p r e s s u r e  to fall.  The hyper tens ive  r e sponse  was 
s o m e t i m e s  accompanied  by b r a d y c a r d i a  during and immedia te ly  a f t e r  the end of s t imulat ion.  A fall  in hea r t  
r a t e  was also obse rved  during s t imulat ion of the preopt ic  region of the hypothalamus.  

Stimulation of the hypothalamic p r e s s o r  points led to a f t e r - changes  in b ra in  e l ec t r i ca l  act ivi ty.  In 78% 
of cases  r egu la r ,  h igh-ampl i tude (150 pV) pointed waves with a f requency of 4 - 7  Hz were  observed .  In 22% of 
cases  a specia l  kind of h igh-ampl i tude  rhythm was r eco rded  with a volley at the peak. 
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Fig. 2. Changes in EEG and depresso r  (a) and p r e s s o r  (b) hypothalamic responses  after  
injection of vetrazin.  Legend as in Fig. 1. 

During stimulation of the preopt ic  region evoked depressor  responses  in 17~ of cases  were accompanied 
by br ief  low-frequency desynchronization of the EEG, which was soon replaced by the original rhythm and was 
most  marked  in the occipital  recordings .  In 33% of cases  immediately  af ter  the end of stimulation an epilepti- 
form rhythm was recorded.  In 50% of cases  no visible changes were seen in the EEG in response to stimula- 
tion of the preoptic  region (Fig. 1). Changes which were observed on the EEG during stimulation of the p r e s s o r  
points were general ized,  affecting the whole cor tex and subcort ical  formations,  and they lasted much longer 
than the changes observed during dep res so r  responses .  

During stimulation of the preoptic  region c l ea re r  changes were observed in the cor t ical  than in the sub- 
cort ical  recordings  of the EEG. 

Injection of vetrazin  increased  the frequency of the EEG rhythm. Vetrazin completely blocked the p r e s s o r  
vascular  response but had no appreciable effect on the depresso r  response (Fig. 2). Vetrazin is known to be a 
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monoamine  oxidase  inhibi tor  and to block ~ - a d r e n e r g i c  r e c e p t o r s  [6]. It  can accordingly  be cons idered  that  
the autonomic and EEG phenomena  accompanying  the p r e s s o r  r e sponse  a re  ba sed  mainly  on ad rene rg ic  mech -  
a n i s m s ,  whereas  the d e p r e s s o r  r e s p o n s e s  a r e  based  on a different  neurochemica l  mechan i sm.  It  follows f rom 
the work  of Va l ' dman  et al. [2] and of Teplov and V a s i l ' e v a  [8] that  the e lec t roencepha lograph ic  and autonomic 
mani fes ta t ions  of d e p r e s s o r  r e s p o n s e s  evoked by s t imulat ion of the hypothalamic  nuclei  have a p redominant ly  
chol inergic  mechan i sm.  
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E F F E C T  O F  A H I G H - V O L T A G E  C A P A C I T O R  D I S C H A R G E  

ON O P T I C A L  P R O P E R T I E S  O F  F R O G  H E A R T  M U S C L E  

I .  P .  A r l e e v s k i i ,  V.  K.  B e z u g l o v ,  
a n d  Vo G.  B u z u k i n  
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A high-vol tage  capac i to r  d i scharge  caused a sharp  i nc r ea se  in the intensi ty  of flux of p l ane -po-  
l a r i z ed  light pass ing  through a s t r ip  of f rog  hea r t  musc l e .  This  may  indicate  changes in the opt i-  
ca l  p r o p e r t i e s  of the t i s sue  due to conformat ional  changes in the m e m b r a n e  pro te ins .  

KEY WORDS: h igh-vol tage  d ischarge ;  hear t ;  opt ical  p r o p e r t i e s .  

Expe r imen t s  on a cell  m e m b r a n e  model  based  on the use  of f rog skin showed that  an e lec t r i c  d i scharge  
induces changes in i ts  t r a n s m e m b r a n e  potent ia l ,  in the p a r a m e t e r s  of the v o l t - a m p e r e  c h a r a c t e r i s t i c  curve ,  
and in p e r m e a b i l i t y  to sodium, po t a s s ium,  and ca lc ium ions [1-3]o 

All these  changes a r e  evidently a ref lec t ion of m o m e n t a r y  s t ruc tu r a l  changes in the cell  m e m b r a n e s  at the 
t ime  of the e l ec t r i c  d i scha rge .  
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