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Continuous e lec t r i ca l  s t imulat ion for many hours  of hypothalamie negative emotiogenic  centers  
(the vcntromedia l  nuclei) evoked pe r s i s t en t  a r t e r i a l  hyper tens ion  with a cha rac t e r i s t i c  phasic  
dynamics of adrenal  s e c r e t o r y  act ivi ty  in waking, immobi l ized  rabbi t s .  Bi la tera l  ext i rpat ion 
of the adrenals  lowered the original  level  o f  the mean a r t e r i a l  p r e s s u r e  and inhibited the de- 
velopment  of p e r s i s t e n t  a r t e r i a l  hyper tension.  Stimulation of the above-ment ioned  hypothala-  
mic  s t ruc tu res  for many hours  in ad rena lec tomized  rabb i t s ,  in conjunction with a d m i n i s t r a -  
tion of hydrocor t i sone  and adrenal in ,  evoked p e r s i s t e n t  a r t e r i a l  hyper tens ion again. After  ad-  
min is t ra t ion  of hydrocor t i sone  and adrenal in  s e p a r a t e l y  to ad rena lec tomized  rabbi t s ,  s t imu la -  
tion of the vent romedia l  hypothalamic nuclei for  many hours  r e su l t ed  in only a t r ans ien t  r i s e  
of blood p r e s s u r e .  It  is concluded that an essen t i a l  ro le  in the fo rmat ion  of pe r s i s t en t  a r t e r i a l  
hyper tens ion in rabbi t s  during continuous s t imulat ion of the hypothalamic negative emotiogenic  
centers  for  many  hours  is p layed by act ivat ion of adrenal  cor t ica l  and medul la ry  hormones .  
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An impor tan t  ro le  in the genesis  of a r t e r i a l  hyper tens ion  is p layed by continuous emotional  s t r e s s e s  
of negative cha rac t e r  [1, 8]. Pe r s i s t en t  a r t e r i a l  hyper tens ion  has been produced exper imenta l ly  by p r o -  
longed s t imulat ion of hypothalamic  negative emotiogenie  cen te rs  [3, 4]. Under these  c i r cums tances  the 
source  of descending p r e s s o r  influences on the a r t e r i e s  was "s ta t ic"  emot iona lexc i t a t iona r i s ing  at the level  
of the hypo tha l amic - l imb ic - r e t i eu l a r  complex during s t imulat ion of hypothalamic cen te rs  for many hours  
[91. 

The object  of the investigation descr ibed  below was to study the degree  to which a r t e r i a l  hyper tens ion 
of emotional  origin is produced through the hormona l  mechan i sms  of the adrena l s .  

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

Stimulating e lec t rodes  were  implanted into the ven t romedia l  nuclei of the hypothalamus of sexual ly  
mature  male  rabbi t s .  After  de terminat ion  of the individual threshold  values of e lec t r i ca l  s t imulat ion evok-  
ing a pass ive  defensive r e sponse ,  the s e c r e t o r y  function of the adrenals  was studied and compared  with the 
dynamics of the mean blood p r e s s u r e  in the f emora l  a r t e r y  (direct  method) in 15 rabbi t s  during continuous 
s t imulat ion (50-70 Hz, 3-8 V, 0.1-1.0 msec)  of the hypothalamie emotiogenic  cen te rs  for  a per iod  last ing 
seve ra l  hours .  Blood samples  were  taken through a p re implan ted  ca theter  f r o m  the f emora l  vein 10 rain 
before  and 20, 60, and 90 min af ter  the beginning of s t imula t ion  for de terminat ion  of the total  l l - h y d r o x y -  
cor t i cos te ro ids  ( l l -HCS) and of the i r  pro te in-bound and f ree  fo rms  [7], the t r a n s e o r t i n  binding capaci ty  
(TBC) [2], and the adrenal in  concentrat ion [5]. Changes in the a r t e r i a l  p r e s s u r e  on the fifth day af ter  b i -  
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Fig. 1. Dynamics of mean blood p r e s s u r e  and mean 
p lasma 11-HCS and adrenalin levels during continuous 
st imulation of ventromedial  hypothalamic nuclei: 1) 
total 11-HCS fract ions;  2) bound l l -HCS fract ions;  3) 
biologically active forms of l l -HCS.  

la tera l  extirpation of the adrenals  were studied in 10 rabbits under s imi la r  conditions. The behavioral  r e -  
sponse and dynamics of the a r te r ia l  p r e s s u r e  were tested in the animal during continuous stimulation of 
the ventromedial  hypothalamic nuclei on the day before the operation. 

In the next experiments  changes in the a r te r ia l  p r e s s u r e  were studied in 15 adrenaleetomtzed rabbits 
(five in each ser ies)  during continuous stimulation of the ventromedtal  hypothalamic nuclei after  p r e l im-  
inary injection of hydrocor t t sone and adrenalin into the animals ,  either separa te ly  or together.  The hor -  
mones (hydrocortisone,  15-20 mg/kg /day ;  adrenalin 0.8-1.2 mg/kg/day)  were injected intravenously tin- 
mediately after control st imulation (on the third day after  adrenalectomy) for 2 days. On the fifth day after 
the operation, prolonged st imulation of the hypothalamus was repeated,  and during its course hydrocor t i -  
sone (10-15 mg/kg),  adrenalin (0.4-0.6 mg/kg),  or  both hormones together were injected by intravenous 
drip. 

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

The original a r te r ia l  p r e s s u r e  in the rabbits  was 96 • 14 mm Hg, the total 11-HCS concentration was 
7.48 • 0.7 pg% (proteLa-bound fract ions 6.3 • 0.75 pg% and biologically active fract ions 1.04 • 0.1 pg%), and 
the adrenalin concentrat ion was 2.02 J: 0.4 pg / l i t e r ;  the TBC was 9.9 • 1.3 pg% 

When the ventromedial  hypothalamic nuclei were st imulated the a r te r ia l  p r e s s u r e  rose  after 2-3 sec  
to 145-155 mm Hg and then gradual ly re turned  to normal  during the next 30-40 min. The l l -HCS concen- 
t ra t ion remained  vir tually unchanged at these t imes but the adrenalin level was 330% higher than initially. 
Later  t ransient  fluctuations of a r te r ia l  p r e s s u r e  were observed,  with predominant ly  depressor  effects.  The 
combined l l -HCS  concentrat ion at the 60th minute of hypothalamic stimulation was 25% higher than ini- 
tially. The adrenalin concentration was back to normal.  Starting f rom the second to third hour of s t imula-  
tion of the ventromedtal  hypothalamic nuclei a second r i se  of a r te r ia l  p r e s s u r e  took place (150-160 mm Hg) 
and this continued throughout the per iod of stimulation. At the 90th minute of the experiment the concent ra-  
tion of total 11-HCS and of their  free forms was increased by 122 and 611% , respect ively,  compared with 
initially. The adrenalin concentrat ion remained  close to its original values (Fig. 1). The TBC remained  
unchanged throughout the experiment .  Continuous e lectr ical  stimulation of the ventromedtal  hypothalamic 
nuclei over a per iod of hours ,  combined with immobilization (the animal was fixed to a frame),  thus in- 
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Fig. 2. Dynamics of mean blood p r e s s u r e  in intact (1) and adrena lec tomized  (2) 
rabbi t s  during continuous s t imulat ion of ven t romedia l  hypothalamic nuclei.  

Fig. 3. Dynamics of mean blood p r e s s u r e  in ad rena lec tomtzed  rabbi t s  during con- 
tinuous s t imulat ion of ven t romedia l  hypothalamic nuclei a f ter  p r e l i m i n a r y  injec-  
tion of hydrocor t i sone  and adrena l in :  1) ad rena lec tomized  rabbi t s ;  2) the s a m e  af -  
t e r  injection of adrenal in;  3) the s a m e  af te r  hydrocor t t sone;  4) the s ame  af ter  hydro-  
cor t isone and adrenal in .  

duced changes in the s e c r e t o r y  function of the adrenals  in unanesthet ized rabbi t s .  The dynamics of the 
blood adrenal in  level  in these exper iments  r e s e m b l e d  that in pat ients  with essen t ia l  hyper tension in the 
var ious  s tages  of its course  [6, 10]. 

Bi la tera l  ext i rpat ion of the adrenals  in rabbi t s  caused the blood p r e s s u r e  to fal l  to 76 -~ 10 m m  Hg. 
Stimulation of the vent romedia l  hypothalamic nuclei against  this background caused a less  marked  (to 90- 
100 m m  Rg) and sh o r t e r  (10-15 rain) hyper tens ion  (Fig. 2). 

After  injection of hydrocor t t sone  into ad rena lec tomized  animals  the initial level  of the mean a r t e r i a l  
p r e s s u r e  r o s e  to 91 �9 3 m m  Hg. Subsequent hypothalamic s t imulat ion led to hyper tens ion  (125-130 m m  Hg) 
only during the f i r s t  30-40 rain. After  p r e l i m i n a r y  injection of adrenal in ,  hypothalamtc s t imulat ion led to 
an even s m a l l e r  (120-125 m m  Hg) and s h o r t e r  {25-30 min) r i s e  of a r t e r i a l  p r e s s u r e .  After  combined in- 
ject ion of hydrocor t i sone  and adrenal in  into the ad rena lec tomized  rabbi t s ,  the mean a r t e r i a l  p r e s s u r e  was 
r e s t o r e d  (95 • 5 m m  Hg). Hypothalamic St imula t ionunder  these  conditions led to an inc rease  of a r t e r i a l  
p r e s s u r e  to 135-140 m m  Hg. During the next 30-40 rain it gradual ly  r e tu rned  to normal .  During the next 
15-20 min of s t imulat ion ve ry  smal l  f luctuations of p r e s s u r e  were  observed ,  but 50-60 mtn af ter  the begin-  
ning of s t imulat ion there  was a second r i s e  of the a r t e r i a l  p r e s s u r e  to 130-140 m m  Hg, which p e r s i s t e d  
throughout the next hour of s t imula t ion  (Fig. 3). 

Only the combined injection of hydrocor t t sone  and adrenal in  into the adrena lec tomized  animals  thus 
r e s t o r e d  the dynamics of the mean a r t e r i a l  p r e s s u r e  during continuous prolonged s t imulat ion of the ven-  
t romedia l  hypothalamic nuclei as cha rac t e r i s t i ca l l y  obse rved  in intact  an imals .  

It  can be concluded f r o m  these  r e su l t s  that an essen t ia l  ro le  in the fo rmat ion  of pe r s i s t en t  a r t e r i a l  
hyper tens ion  during prolonged act ivat ion of the negat ive emotiogenic  centers  of the hypothalamus is p layed 
by inc reased  function of the adrenal  cor tex  and medulla .  
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