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E lec t r i ca l  s t imulat ion of media l  hypotha lamic  s t ruc tu r e s  causes  marked  inhibition of mono-  
synapt ic  and polysynapt ic  spinal  r e f l exes ,  whereas  s t imulat ion of l a t e ra l  pa r t s  of the hypo-  
tha lamus  is accompanied  by facil i tat ion of these r e f l exes .  

Medial and lateral regions of the middle hypothalamus have opposite effects on animal behavior [I, 7, 
ii, 16], Reciprocal relationships between these parts of the hypothalamus have been described [5, 6,12-14], 

especially in the regulation of feeding behavior, 
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Fig. 1. Effect  of s t imulat ion of ven t romed ia l  and 
l a t e ra l  divisions of hypothalamus on extensor  m o -  
nosynapt ic  potent ia ls :  A) dyimmics  of changes in 
monosynapt ic  potent ial  during s t imulat ion of la t -  
e r a l  pa r t  of hypothalamus and af ter  end of s t imu-  
lation; ]3) dynamics  of changes in monosynapt ic  
potent ial  during s t imulat ion of ven t romed ia l  d ivi -  
sion of hypothalamus and af ter  end of s t imulat ion.  
Each curve  shows mean  r e s u l t s  of 10 expe r imen t s .  
F i r s t  25 sec along a b s c i s s a  co r responds  to per iod 
of hypotha lamic  s t imulat ion;  s t imulat ion absent  
f rom 25 to 50 seco Ordinate:  ampli tude of mono-  
synaptic  potent ia l  (in % of ini t ial  background level) ; 
a b s c i s s a :  t ime  f rom beginning of hypothalamic  s t i -  
mulat ion (in sec)~ 

The wr i t e r  has found di f ferences  in motor  d i s tu rb -  
ances following des t ruct ion of l a t e ra l  and media l  
hypothalamic  s t r u c t u r e s .  

In the invest igat ion descr ibed  below, descend-  
ing ef fec ts  of e l ec t r i ca l  s t imulat ion of these s t r u c -  
tu res  on re f lex  act ivi ty of the spinal cord were  ac-  
cordingly analyzed.  Conflicting views are  e x p r e s s e d  
in the l i t e r a tu re  on this question [2, 9, 10]o 

EXPERIMENTAL METHOD 

Acute expe r imen t s  with record ing  of mono-  
synaptic  and polysynapt ic  spinal re f l exes  were  c a r -  
r ied  out on 20 eura r ized  adult ca ts .  P r e l i m i n a r y  
opera t ions  ( laminectomy,  t r acheo tomy,  exposure  
of the skull ,  d issect ion of the n e r v e s ,  introduction 
of a cannula into a fo re l imb vein) were  ca r r i ed  out 
under e ther  anes thes ia .  The an ima l ' s  head was 
fixed in a s t e reo tax ic  appara tus  and the e ther  anes -  
thes ia  was stopped. The an imal  was given an in-  
jection of d - tubocura r ine  (0.6 m g / k g  body weight) 
and a r t i f i c ia l  r e sp i r a t i on  applied.  Mono- and poly-  
synapt ic  potent ials  evoked by appl icat ion of single 
s t imul i  to the cen t ra l  end of the divided tibial 
ne rve  (3-4 V, 0~ msec ,  once eve ry  5 sec) were  
r eco rded  f rom vent ra l  LT-S1) roo ts  of the spinal  
cord with bipolar  s i lve r  e l ec t rodes .  Photographic  
r ecord ings  of the potent ia ls  were  made with a 
"Disa"  indicator~ The hypothalamic  s t ruc tu r e s  
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Fig. 2. Changes in monosynapt ic  and poly-  
synaptic  spinal r e f l exes  during s t imulat ion 
of ven t romed ia l  and l a te ra l  hypothalamic  
nuclei:  I) changes in monosynapt ic  poten-  
t ial  during s t imulat ion of l a t e ra l  hypothala-  
mic  nucleus;  I1) changes in monosynapt ic  
and polysynapt ic  potent ials  during s t imu-  
lation of ven t romedia l  hypotha lamic  nuc-  
leus;  A) init ial  potential ;  ]3) during s t imu-  
lation; C) af ter  end of s t imulat ion.  

were  s t imula ted  with r egu la r  pulses  (5-9 V, 100 Hz, 1 
msec)  by means  of b ipolar  e lec t rodes  with in te re lec t rode  
distance 002 ram,  introduced s te reo tax ica l ly  by r e f e r ence  
to coordinates  of an at las of the ca t ' s  b ra in  [15]. The ani-  
m a l ' s  body t e m p e r a t u r e  was maintained between 36 and 
37 ~ throughout the exper imen t  by means  of heating lamps .  
Potent ia ls  s t a r t ed  to be recorded  2-2.5 h af ter  the end of 
e ther  anes thes ia .  The location of the s t imulat ing e l ec -  
t rodes  in the hypothalamic  s t ruc tu re s  of each animal  was 
ver i f ied  his to logical ly  in t r a n s v e r s e  sect ions through the 
bra in  stained by Nis s l ' s  method.  

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

Exper imen ta l  s t imulat ion of media l  (ventro-  and 
dor somed ia l  nuclei) and l a te ra l  s t r u c t u r e s  of the middle 
hypothalamus differed in i ts  effects  on re f l ex  act ivi ty  of 
the spinal  cord (Fig. 1). Stimulation of the ven t romed ia l  
nucleus constantly produced inhibition of the  extensor  m o -  
nosynapt ic  spinal re f lex  (P < 0.001)~ Different  types of 
pos ts t imula t ion  effects  were  observed .  Most frequently,  
inhibition during s t imulat ion was followed by facil i tat ion 
of monosynapt ic  r e f l exes  af ter  i ts  end. In some cases ,  
inhibition of r e f l exes  continued af ter  the end of s t imu la -  
tion, or  they re tu rned  immedia te ly  to the i r  or iginal  level .  
E lec t r i ca l  s t imulat ion of the dorsomedia l  nucleus of the 
hypothalamus gave r i s e  to an effect  s i m i l a r  to that of  s t i -  
mula t ion  of the ven t romedia l  nucleus.  

By con t ras t  to s t imulat ion of the media l  s t r u c t u r e s ,  
e l ec t r i c a l  s t imulat ion of the l a t e ra l  hypothalamus at the 

same  frontal  level always produced faci l i tat ion (P < 0.01) of the extensor  monosynapt ic  spinal  re f lex .  In 
this case  the monosynapt ic  potent ia l  r eached  200-300% of its initial value (Fig. 2). Changes in polysynap-  
t ic r e f l exes  during s t imulat ion of these hypothalamic  s t r u c t u r e s  occur red  in the same  direct ion as the 
changes in monosynapt ic  r e f l exes .  

In these  expe r imen t s ,  f ac i l i t a to ry  and inhibi tory hypothalamic  effects  on re f lex  act ivi ty of the spinal  
cord were  always b i l a t e ra l .  Since hypotha lamic  effects  modified both monosynapt ic  and polysynapt ic  ex-  
tensor  potent ials  in the same  direct ion,  on the bas i s  of r e su l t s  indicating that the polysynapt ic  component  
of eve ry  re f l ex  r e sponse  is ,  at leas t  par t i a l ly ,  f lexor  in nature  [4, 8], the absence of r ec ip roc i ty  of these 
effects  on ex tensor  and f lexor spinal  mo t . neu rons  can be postulated.  This ag rees  with data obtained by 
Baklavadzhyan et al. [2,3], who desc r ibe  the genera l  and nonrec ip roca l  influence of the hypothalamus on 
ex tensor  and f lexor spinal  r e f l exes .  However ,  these w o r k e r s ,  when they studied descending influences of 
the an te r io r ,  l a te ra l ,  and pos t e r io r  hypothalamic  nuclei  and m a m m i l l a r y  bodies,  observed  only their  fac i l i -  
t a to ry  influences on these r e f l exes  In unanesthet ized cats .  In con t ras t  to these observa t ions ,  in the p re sen t  
expe r imen t s  s t r u c t u r e s  were  located in the hypothalamus,  s t imulat ion of which in unanesthet ized cats was 
accompanied  by inhibition of monosynapt ic  and polysynapt ic  spinal  r e f l exes .  These s t ruc tu r e s  were  the 
ven t romed ia l  and dor somed ia l  hypothalamic  nuclei .  

The d i scovery  that  influences of the media l  and l a te ra l  hypothalamic  nuclei on re f l ex  act ivi ty of the 
spinal  cord in waking cats a re  opposite in c h a r a c t e r  is in a g r e e m e n t  with the view that they act  antagonis t -  
ica l ly  in the regula t ion of the feeding behavior  of an imals  [5, 6, 13]. 
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