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in expe r imen t s  on f r ee ly  moving rabb i t s ,  exposed to prolonged (for 2 h) in te r rup ted  s t imu la -  
tion of negat ive  emot iogenic  zones of the hypothalamus through implanted e lec t rodes  daily 
for  4 months ,  the development  o f  a las t ing endogenous h y p e r c h o l e s t e r e m i a  and of a mild but 
last ing hyper tens ion was obse rved .  Changes in the cho les te ro l  concentra t ion  were  g r e a t e r  
if  s t imulat ion continued in conjunction with daily feeding of the r abb i t s  with smal l  doses  of 
methyl th iourac i l .  
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The role  of the hypothalamus in d i s tu rbances  of choles te ro l  me tabo l i sm  has  stil l  rece ived  l i t t le  study 
even though Lang [5] postula ted some  t ime ago on the bas i s  of clinical obse rva t ions  that the development  of 
h y p e r c h o l e s t e r e m i a  may be connected with functional d i s tu rbances  in p r e c i s e l y  that region.  The  resu l t s  of 
the few exper imenta l  s tudies  of  this p rob lem a re  e x t r e m e l y  con t rad ic to ry .  However ,  only a few of these  
inves t iga t ions  involved chronic  hypothalamic  s t imulat ion [2, 4, 7, 10], and these also gave dif ferent  r e su l t s .  
F u r t h e r m o r e ,  the re  a r e  v i r tua l ly  no invest igat ions in which an a t tempt  was made to d raw a pa ra l l e l  be tween 
changes in the blood choles te ro l  level ,  the a r t e r i a l  blood p r e s s u r e ,  and emot iona l -behav io ra l  r e sponses  
accompanying them.  This  is a ve ry  impor tan t  m a t t e r ,  for  the hypothalamus p lays  an act ive pa r t  in the fo r -  
mation of emotional  s t a t e s  and the dec i s ive  role  in the effect  of  nervous  and humora l  influences on them [3]. 

A prev ious  invest igat ion [9] showed that re la t ive ly  b r i e f  (30 sec) s t imulat ion of the hypothalamic  
emotiogenic  zone, giving r i s e  to a negat ive  emot iona l -behav io ra l  r e sponse ,  leads to a prolonged (up to 1 h) 
i nc r ea se  in the blood choles te ro l  concentra t ion and to elevation of the a r t e r i a l  p r e s s u r e  during s t imulat ion.  

These  facts  suggested that prolonged,  chronic  s t imulat ion of negat ive emot iogenic  zones of  the hypo- 
thalamus or  prolonged emotional  s t r e s s  could lead to the development  of las t ing endogenous hype rcho le s -  
t e r e m i a  and also,  poss ib ly ,  hyper tens ion.  This  paper  d e s c r i b e s  a study to tes t  this hypothes is .  

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

Unipolar  e lec t rodes  were  implanted into the media l  region of the hypothalamus,  in accordance  with the 
coordinates  of a s te reo tax ic  at las  [11], in exper imen t s  on male  rabbi ts  (8) weighing 3 kg. The  c r i t e r ion  of 
c o r r e c t  implantat ion was a negative emot iona l -behav io ra l  response ;  in addition, the location of the e lec t rodes  
was ver i f ied his tological ly .  Six rabbi ts  acted as the control .  For  e l ec t r i ca l  s t imulat ion a specia l  autonomous 
or iginal  m i c r o s t i m u l a t o r  was used,  i ts  s ize  and weight being such that the e x p e r i m e n t s  could be  ca r r i ed  out 
on f ree ly  behaving rabbi t s .  The  m i c r o s t i m u l a t o r  was placed in the pocket  of a specia l  ' w a i s t e o a t '  ta i lored 
for  the  rabbi t s  and connected by two flexible leads to the implanted e lec t rodes  through a t e rmina l  fixed to the 
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rabbi t ' s  head. Two weeks after  implantation of the e lectrodes  the animals were stimulated by square pulses 
with a duration of 3 msec  and a frequency of 50 Hz, with variable amplitude. The st imulus amplitude at 
which a negative emotional response of anxiety and fear  (about 4-5 V) was chosen for  each rabbit.  The 
stimulation was interrupted and was given daily for 2 h. Blood was taken every  10 days f rom the aur icular  
vein. Cholesterol was determined by Abel ' s  method. The blood p r e s s u r e  was measured  in the carotid 
a r t e ry ,  exter ior ized into a skin flap. 

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

T i e  resul ts  showed that daily chronic stimulation of the negative emotiogenic zone of the hypothalamus 
led within 1 month to an increase  in the blood cholesterol  concentration f rom the normal  level of 29.9 + 2.9 
rag%to 42 ~- 3.09 mg % (P < 0.01), i .e . ,  on average by 44% compared with the initial level. Almost  the same 
changes in choles terol  level (43.3 ~- 4.3 mg %) also were observed in the second month of stimulation (P < 
0o01). The cholesterol  level in the control  rabbits varied within normal  l imits  (from 28.3 • 1.4 to 27 • 
2.29 mg %). 

Modification of the hormonal  profi le  by depress ing the function of the thyroid gland, closely connected 
through the l iver  with cholesterol  metabol ism [6a], by small  doses  of methylthiouracil  (0.05 g/kg daily), led 
after  only a month of chronic stimulation to a much g rea te r  increase  in the blood cholesterol  concentration 
(up to 61.8 :~ 8~ mg % compared with initially (P < 0.01) i.e., an average inc rease  of 110%. This action 
was manifested ea r l i e r  than the effect of methylthiouraci l  on the choles terol  level in the control  rabbits.  

Toward the end of the f i rs t  month of stimulation the blood p r e s s u r e  of most  rabbits rose on average 
f rom 113 ~: 1.46 to 121 ~: 2.2 m m  Hg (P < 0.05), i .e. ,  by 7%. In the second month of stimulation the blood 
p res su re  of some rabbits  continued to r i se .  For  the group as a whole, however,  the blood p r e s s u r e  was not 
significantly changed by compar ison with the f i rs t  month of stimulation. During the third and fourth months 
of stimulation the blood p r e s s u r e  reached 124 • 1.9 mm Hg (P < 0.01), i .e. ,  it rose on average by 10% com-  
pared with the initial level. Methylthiouracil  had no demonstrable  effect on the blood p re s su re ,  for  in the 
rabbits which developed lasting hypertension a tendency for the blood p r e s s u r e  to r ise  was observed f rom 
the beginning of stimulation and it developed gradually.  

In mos t  rabbits elevation of the blood p r e s s u r e  as a resul t  of chronic stimulation coincided with an 
inc rease  in the blood cholesterol ,  although the two effects diffe~-ed in their latent period and in the degree  of 
deviation. However, in two rabbits with an apparently identical emotional-behavioral  response,  e i ther  an 
increase  of blood p re s su re  only o r  an inc rease  in the blood cholesterol  concentration only was observed.  

The general  conclusion c a n b e  drawn f rom these findings that prolonged chronic stimulation of nega- 
tive emotiogenic zones of the hypothalamus or  prolonged emotional s t r e s s  can lead to the development of 
mild but pers is tent  hypercho les te remia  and hypertension.  These  lasting changes obtained under chronic 
experimental  conditons are perhaps the sequel to prolonged circulation of excitation over  the limbic s t ruc-  
tures of the brain,  as Sudakov [8] confirmed by the resul ts  of his acute experiments .  They could also be the 
resul t  of activation of  the hormonal  component. Judging f rom the fact that the weight of the adrenals in rab-  
bits subjected to hypothalamic stimulation was 3.5 t imes g rea te r  than in intact animals or  animals receiving 
methylthiouracil  alone, an important  role can be ascr ibed to the adrenals  in the compensatory mechanisms 
ar is ing in response  to prolonged emotional s t r e ss  caused by hypothalamic stimulation. Disturbance of 
hormonal  homeos tas i s  by methylthiouraci l  brought to light this state of s t ress  of the neuro-endocr ine  sys tem 
and was the "conditional factor" [12] for  the more  marked effect of prolonged emotional s t r e s s  on the blood 
cholesterol  level than on the a r te r ia l  blood p r e s s u r e .  

in the w r i t e r s '  view, these findings confirm Myasnikov's  hypothesis [6] that common pathological p r o -  
cesses  at the subcort ical  level lie at the bas is  of development of hypercho les te remia  and hypertension,  and 
also Anokhin's views [1] on the role of prolonged negative emotional states in dis turbances  of the mechanisms 
of sel f - regulat ion of autonomic functions capable of  creating the  conditions for  initiating the development of 
cardiovascular  d i seases .  
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