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Emot ional -behaviora l  reac t ions ,  differing in biological quality (negative and positive),  evoked by shor t -  
t e r m  hypothalamic st imulation,  may be accompanied by opposite changes in autonomic components [1, 4, 9]. 

Exper imen t s  by the wr i t e r s  on dogs and rabbits  have shown that s h o r t - t e r m  negative emot ional -behavi-  
o ra l  react ions  with elements  of aggress ion lead to a t rans ien t  (up to 60 rain) increase  in the blood lipid con-  
centra t ion.  Posi t ive  emot ional -behaviora l  react ions  and se l f -s t imula t ion  reac t ions ,  on the other  hand, cause 
the blood lipid level  to fall [6, 9]. I t  has also been shown that prolonged (for severa l  months) st imulation of 
negative emotiogenic zones of the rabbit  hypothalamus leads to the development of a lasting r i s e  in the blood 
lipid level  [8, 10] and a r t e r i a l  blood p r e s s u r e  [10]. 

The question a r i ses  whether prolonged chronic  st imulation of positive emotiogenic hypothalamic zones 
can evoke a lasting fall in these pa rame te r s  in animals kept on an o rd ina ry  diet o r  whether  such stimulation 
may have an alleviating effect  on the development of a l imentary  hypercholes te remia .  

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

Exper imen t s  were  ca r r i ed  out on 20 male  Chinchilla rabbits  weighing 3-3.5 kg, divided into th ree  groups: 
1} exper imental  (10 rabbits}, 2~ control  animals with implanted e lec t rodes  (five}, and 3} control  intact rabbits  
(five}. 

E lec t rodes  were implanted into the positive emotiogenic zones of the hypothalamus by a t r ia l  and e r r o r  
method, using coordinates taken f rom a s te reotaxic  at las [15]. The accuracy  of implantation of the e lec t rodes  
was ver i f ied  by the appearance of a se l f -s t imulat ion react ion and by subsequent determinat ion of the location 
of the e lec t rode  t ips.  

Behaviora l  test ing began 10 days a f te r  implantation of the e lec t rodes .  Prolonged st imulation of posit ive 
emotiogenic zones of the hypothalamus was c a r r i e d  out for  3 months, for  2 h daily with interrupt ions.  The 
st imulation was intermit tent ,  aperiodic,  and was applied by means  of an independent mic ros t imula to r ,  on 
f r ee ly  behaving animals,  just  as in the case  of st imulation of negative emotingenic hypothalamic zones [10]. 
The stimulus used consis ted of a s e r i e s  of square  pulses 0.3 msec  in duration, with a f requency of 50 Hz, and 
whose amplitude var ied f rom 1.5 to 3 V. 

F o r  the f i r s t  2 months the rabbits  were  kept on an ord inary  labora tory  diet, but during the 3rd month 
all  animals of the exper imenta l  and both control  groups rece ived  choles te ro l  in a daily dose of 60 mg/kg  body 
weight.  Blood was taken f rom the animals every  10 days before  they were  fed. Choles tero l  was determined 
by the method in [12] and t r ig lycer ides  as in [13]. Before  the beginning of chronic  st imulation,  the mean  initial 
blood concentrat ions of choles tero l  and t r ig lycer ides  were  calculated f rom the resu l t s  of two to four de t e r -  
minations ove r  a period of 1 month in all groups of animals .  The a r t e r i a l  p r e s s u r e  was m easu red  at in tervals  
of 2-3 days in the carot id  a r t e ry ,  ex te r io r i zed  into a skin flap. 
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Fig. i. Development of lasting fall of arterial 
pressure under the influence of prolonged 
chronic  s t imulat ion of posi t ive  emotiogenic 
hypothalamic zones in rabbi t s  kept on an o r -  
d inary  diet and e levat ion of  i ts  level  during 
continued s t imulat ion in rabbi t s  fed cho les -  
t e ro l .  Absc i s sa ,  t ime  (in months);  ordinate ,  
a r t e r i a l  p r e s s u r e  (in % of initial value, taken 
as  100%). Black  columns indicate e x p e r i -  
menta l  group, obliquely shaded columns con-  
t ro l  group of rabbi t s  with implanted e l ec t rodes .  
*) P < 0.01 re la t ive  to initial level ,  taken as 
100%. A r r o w  indicates injection of choles te ro l .  

EXPERIMENTAL RESULTS 

Prolonged stimulation of positive emotiogenic hypothalamic zones for 2 months did not cause any lasting 
changes in the blood levels of endogenous cholesterol and triglycerides. Only in one rabbit of the experimental 
group was a lasting fall in the cholesterol level observed from 34 ~- 8 to 19 • 3.5 and from 20.3 �9 4.8 rag% after 
! and 2 months respectively. 

Measurement of the arterial pressure showed that daily stimulation of positive emotiogenic zones caused 
a significant fall in its level in eight of i0 rabbits as early as after 1 month (on average for the group 107 :~ 
1.3 mm Hg, normal level 98 • 2.1 mm Hg, after 2 months to 95 • 3.4 mm Hg, i.e., a fall of 9%). The arterial 
pressure of some anhnals was reduced by as much as 23 mm Hg. In the control group of rabbits with implanted 
electrodes the arterial pressure fluctuated within normal limits (Fig. I). 

Prolonged chronic stimulation of positive emotiogenic hypothalamic zones in freely behaving animals 
thus did not cause lasting changes in the blood lipid level of the animals, as was observed during stimulation 
of negative emotiogenic zones under the same conditions [I0], but it led to the development of lasting neuro- 
genie hypotension. 

Continuation of stimulation after the rabbits had been transferred to an atherogenic diet not only did not 
delay the development of alimentary hypereholesteremia but, on the other hand, it led after only I0 days to 
a significant (P < 0.05) increase in ~ts intensity compared with that observed in control animals of group 3; 
experiment 244 + 21 rag%, control 126 • 18.1 rag% (initial levels 32.4 ~- 3.02 and 30.5 �9 5.2 rag% respectively). 

A tendency was found for the arterial pressure to rise under these circumstances (Fig. I). On average 
fo r  the group it came  c lose  to the  initial level  (103 =~ 2.4 m m  Hg), and in two rabbi t s  it ac tual ly  exceeded it. 

His to logical  ver i f ica t ion  of the location of the e lec t rode  t ips  showed that  they lay along the whole d i ame te r  
of  the l a te ra l  hypothalamus at  the level  of the tuber  c ine reum,  At autopsy on the an imals  hyper t rophy  of 
the adrena l s  with a cons iderab le  i nc r ea s e  in the i r  weight was found. In rabbi t s  with implanted e lec t rodes  
(groups 1 and 2) the i r  weight was 1129 �9 15.9 and 888 * 21.4 mg  respec t ive ly ,  whereas  in the control  intact  
an imals  it was only 440 �9 25.5 rag. Microscop ic  invest igat ion r evea led  loci of holocrine secre t ion ,  evidence 
of the functional s t r a in  on the gland. Pro longed  s t imula t ion  of pos i t ive  emotiogenic  hypothalamic zones was 
thus not without its effects  on the an imal  and led to changes in the act ivi ty  of  the h y p o t h a l a m u s -  adrena ls  
sy s t em.  E vidence of act ivat ion of this s y s t e m  during pos i t ive  emot ional  s t imula t ion  was also obtained by 
o ther  w o r k e r s  [2, 3]. 

It  is an in te res t ing  fact  that  prolonged s t imula t ion  of posi t ive  emotiogenic  hypothalamic zones has the 
s a m e  effect  agains t  this  functionally changed background of h y p e r c h o l e s t e r e m i a  as s t imulat ion of negat ive 
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zones. Potentiation of the alimentary hypercholestermia was found, as was also observed by other workers 
during stimulation of all zones of the hypothalamus, together with a r ise  in the arterial pressure.  The latter 
effect may probably be due to changes in the reactivity of the morphologically and functionally changed blood 
vessels to neurogenic stimulation, with a tendency toward the appearance of constrictor effects [11]. 

The results provide an explanation for clinical observations which show that even positive emotions may 
give r ise  to attacks of angina or may lead to myocardial infarction in patients with coronary atherosclerosis 
[5, 7]. 
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Activation of the kalUkrein-kinin system (KKS) in various pathophysiological situations is primarily 
compensatory in its role, regulatiug the state of the blood, the microcircuiation, and the hemodynamics as a 
whole. The dynamics and degree of participation of kLnins in these processes are determined by the ratio 
between activating (Hageman factor, kallikrein, etc.) or regulating (inhib[tors, kininases) biochemical com- 
ponents of the system. 

An important role in this regulation is played by the microcirculatory system of the lungs, the endo- 
thelium of which possesses powerful kinin-destroy[ng activity [7]. Protease inhibitors with a marked anti- 
kallikrein action also have been isolated from the lungs. It is logical to suggest that not only factors limiting 
the effectiveness of the kinin system, but also those with the opposite effect, promoting it, may be localized 
in the pulmonary microvessels.  This suggestion is more likely to be correct  because the lungs are known 
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