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In response  to stimulation of the lateral  hypothalamic nuclei by currents  of different frequency 
and amplitude in unanesthetized cats, responses  increas ing  the blood supply to the myocard ium 
are  predominant .  Responses reducing the coronary  blood flow, which ar i se  in response to s t im-  
ulation by a cur rent  of any intensity and in conjunction with var ious  behavioral  responses ,  a re  
augmented parallel  with enhancement of the behavioral  r e sponses .  A marked  decrease  in the 
blood supply to the myocardium during convulsions or  violent behavioral  responses  was always 
due to an increase  in the res is tance  of the co rona ry  vesse l s .  

The view is widely held among clinicians that emotions and card iovascular  diseases  are  closely linked 
[5]. The development of lethal coronary  insufficiency has been descr ibed in cases  of midbrain pathology [9]~ 
However, in experiments  on anesthetized animals it has not yet proved possible to obtain even a weak and 
transient  decrease  in the blood supply to the heart  in response to stimulation of the sympathetic nerves  of 
hypothalamus [1, 4, 6, 7, 8, 11, 13]. At the same time it is known that general anesthetics can significantly 
modify vascu la r  responses  [10]. 

It was therefore  decided to study the changes in the blood supply to the heart  in response to hypotha- 
lamic stimulation in chronic experiments  on unanesthetized animals able to move f ree ly  around the cage.  

By such experiments  it will be possible to compare vascular  responses  with changes in behavior .  
Since the severes t  ischemic changes in the myocardium in anesthet ized cats, as the ECG showed, were ob- 
tained in response to stimulation of the la teral  hypothalamic nuclei [13], these s t ruc tures  were chosen for 
stimulation. 

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

Chronic experiments  were ca r r i ed  out on male cats .  Under peatobarbital  anesthesia  bipolar  nichrome 
electrodes  were inser ted into both lateral  hypothalamic nuclei~ A fiat thermoelec t rode  of the Noyens - 
Marshak [3] type was sutured 10-14 days la ter  to the epieardium of the left ventr icle  of the same animals in 
o rder  to r ecord  changes in the volume velocity of the coronary  blood flow (CF), During this operation a 
polyethylene catheter  was introduced into the aor ta  through the right carot id a r t e ry  by Turanski ' s  method 
[2] to measure  the a r te r ia l  p re s su re  (AP), The experiments  began 10-14 days af ter  the second operation, 
Synchronous bi lateral  stimulation of the lateral  hypothalamic nuclei was ca r r i ed  out by square pulses 1 or 
3 msec  in duration, f rom 1 to 8 V in amplitude, and at frequencies of 1, 5, 10, 20, 25, 50, 100, and 150 Hz. 
The duration of stimulation was 90 sec and the intervals between periods of stimulation 2-30 rain. In one 
experiment  up to 10 stimuli were applied to the animal.  Results  obtained f rom six animals with a total 
number  of 226 periods of stimulation were analyzed. The animals  were fed before the exper iments .  Values 
of AP, CF, and heart  and respi ra t ion rates  were recorded  and the cha rac te r  of the behavioral  responses  
was noted. The thermoelec t r ic  method enables only qualitative changes in CF to be assessed .  However, if 
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TABLE 1. Cha rac t e r  of Changes in Coronary  
Blood Flow and A r t e r i a l  P r e s s u r e  (in %) A s -  
soc ia ted  with Var ious  Types of Response to 
St imulat ion of L a t e r a l  Hypothalamic Nuclei  

Coronary blood flow 

Increase . . . . . .  I 18 I 38 

Phasic responses, . 7 
No change . . . . .  57 28 

Arterial pressure 
Increase . . . . . .  I 37 16 
Docrease . . . . . .  , s g  579 
Phasic responses.. 
No change . . . . .  5 18 

36 
23 
2! 
20 

49 
10 

57 
16 

l 75 
21 

96 
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the same e l ec t rode  was used dur ing the expe r imen t s  and 
the condit ions of i ts opera t ion  r ema ined  constant ,  it  was 
poss ib le  to c om pa r e  the r e s p o n s e s  of CF quant i ta t ively  
a l s o .  In c a s e s  in which changes in CF and AP were  op-  
pos i te  in d i rec t ion ,  changes in the r e s i s t a n c e  of the 
c o r o n a r y  v e s s e l s  (RCV) could be de tec ted .  

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  

A dis t inguish ing  fea ture  of these  expe r imen t s  was 
that both autonomic and behav io ra l  r e s p o n s e s  to s t i m u -  
lat ion of the l a t e r a l  hypothalamic nuclei  were  v e r y  v a r -  
iedo Five  types  of r e s p o n s e s  a r i s i n g  consecut ive ly  as  
the ampl i tude  or  f requency of the s t imula t ing  c u r r en t  
was i n c r e a s e d  were  d is t inguished  conventionally~ The 
divis ion into types  was based  on the behav io ra l  r e -  
sponses ,  which could be d i f fe ren t ia ted  more  p r e c i s e l y  
than the autonomic r e sponses~  

In type I the re  were  no v i s ib le  changes in behav io r ;  in type II s l ight  changes in behav ior  were  ob-  
se rved ,  the an ima l s  were  s l ight ly  r e s t l e s s  and changed the i r  pos ture  ; in type III e l emen t s  of search ing ,  
or ient ing ,  and food-get t ing  r e sponses  were  obse rved ;  the an ima l s  l icked  and made swal lowing movements ,  
sniffed at  the f loor ,  looked around,  and s o m e t i m e s  a te ;  in type IV the behav io ra l  r e s p o n s e s  were  well  m a r k -  
ed and had the c h a r a c t e r  of negat ive  emot ions :  the an ima l s  made rap id  movements ,  rushed about, mewed, 
c l imbed  up the cage, chewed at the lead,  and defecated  and ur ina ted  f requent ly ;  in type V pa r oxys m a l  r e -  
sponses  developed:  the an imals  fel l  to the f loor ,  gave a c h a r a c t e r i s t i c  c ry ,  s t ruggled ,  and f ro thed  at  the 

mouth.  

The c h a r a c t e r  of the changes in CF and AP a s s o c i a t e d  with each type of r e sponse  is shown in Table 1~ 
C lea r l y  the number  of c a s e s  of an i n c r e a s e  in CF in r e sponse  to s t imula t ion  i n c r e a s e d  s u c c e s s i v e l y  f rom 
r e s p o n s e s  of types  I to V, ioe~ with an i n c r e a s e  in the in tens i ty  of s t imula t ion  and an i n c r e a s e  in the s e v e r i -  
ty  of the behav io ra l  r e s p o n s e s .  The number  of r e s p o n s e s  with no accompanying  change in CF d iminished  
p r o g r e s s i v e l y .  It is p a r t i c u l a r l y  impor tan t  to note that the r e s p o n s e s  with a d e c r e a s e  in CF were  obse rved  
in each type, and the i r  number  v a r i e d  only v e r y  sl ightly~ 

Compar i son  of the d i rec t ion  of the changes in CF and AP for  r e s p o n s e s  of each type showed that in 
47% of ca ses  the changes in these  indices  d i f fered  in d i rec t ion .  In these r e s p o n s e s  there  was evident ly  a 
change in I~CVo A d e c r e a s e  in RCV was found in 11% of r e s p o n s e s  and an i n c r e a s e  in 36%. The i nc rea se  
in RCV was found to produce al l  the e a s e s  of a d e c r e a s e  in CF in the r e s p o n s e s  of type V. In r e s p o n s e s  of 
types IV and III an i n c r e a s e  in RCV brought  about the overwhelming  m a j o r i t y  of c a s e s  of a d e c r e a s e  in the 
blood supply to the myoca rd ium,  while in type II it  caused  half of them, and in type I only o n e - q u a r t e r .  The 
f i r s t  t h ree  types  of r e s p o n s e s  appea red  more  often in r e sponse  to s t imula t ion  of the hypothalamus by a c u r -  
rent  of up t o 6  V a t a  f requency o f l 0  Hz or  b y a  c u r r e n t  of up t o 3  V a t a f r e q u e n c y o f l 0 0  Hz. Responses  
of types IV and V were  usual ly  produced  by s t r o n g e r  s t imula t ion .  The boundar ies  of the p a r a m e t e r s  of 
s t imula t ion  caus ing  the appea rance  of a p a r t i c u l a r  type can be shown only v e r y  approx ima te ly ,  for  they d i f -  
f e red  not only in di f ferent  an imals ,  but even in the cour se  of the same exper iment~  Although c a s e s  of an 
i n c r e a s e  and d e c r e a s e  in CF were  obse rved  in al l  types of r e sponses ,  they were  by no means  equal in m a g -  
nitude, but i n c r e a s e d  cons ide rab ly  f rom type I to type V. The c h a r a c t e r  and magnitude of the changes in AP 
in the r e sponses  of d i f ferent  types  a r e  i l l u s t r a t e d  in F ig .  1. 

A m a r k e d  dec rease  in the blood supply to the m yoc a r d i um  obse rved  in r e s p o n s e s  of types  III, IV, and 
V at the t ime  of a sharp  r i s e  of AP could evident ly  be produced only by a s u c c e s s i v e l y  r i s i n g  RCVo Changes 
in AP and CF during p r e s s o r  r e s p o n s e s  accompanied  by a d e c r e a s e  in the blood supply to the myoeard ium 
a r e  compared  in Fig .  2 (the compa r i son  was made using m e a s u r e m e n t s  obtained by the same  t h e r m o e l e c -  
t rode on the animal) .  C lea r ly ,  whe reas  the degree  of d e c r e a s e  in CF showed an a p p r o x i m a t e l y  twelvefold 
i nc rea se  f rom type I to type V of the r e s p o n s e s  (from 5 to 60 sca le  d ivis ions) ,  the degree  of i n c r e a s e  in AP 
rose  f ivefold.  P a r a l l e l  with the in tens i f ica t ion  of the behavor i a l  r e s p o n s e s  as  the in tens i ty  of s t imula t ion  of 
the l a t e r a l  hypothalamic  nucle i  i nc rea sed ,  in many c a s e s  a s uc c e s s i ve  i nc rea se  in RCV was obse rved .  



mm Hg 
loo 
8o 

go 
4o 

20 
Initial 
level _ '~'~ 

- 2 0 -  ~ 

-~o yyip ~ 
e Type 

Iv 
Type 

v 

m~ Hg 

/OO - 

8 0 -  

F O -  

'Type Type 
I II 

"-K 

Type 
III 

Fype Type 
IV V 

Fig. 1 Fig. 2. 

Fig. 1. Change in ar ter ial  pressure  during stimulation of lateral 
hypothalamic nuclei. 

Fig~ 2, Comparison of changes in ar ter ia l  pressure  (1) in mm 
Hg and in coronary blood flow, (2) in scale divisions during r e -  
sponses accompanied by constriction of the coronary vessels,  
to stimulation of the lateral hypothalamic nuclei: 1) change in 
AP; 2) changes in CF. 
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