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Acute experiments  on cats under chloralose anesthesia showed that neurons of la teral  divisions of the 
pos te r ior  hypothalamus have a low level of spontaneous activity and high ability to c a r r y  out convergence 
of different influences.  

Corticofugal influences of s enso r imo to r  areas  I and II, of auditory project ion areas  I and II, and of 
visual project ion a rea  I on unit activity in the la tera l  division of the pos te r ior  hypothalamus were inef- 
fective in 40-50% of cases .  

Cyclic interaction between cortical and subcortical structures is being increasingly revealed by ex- 
perimental investigations in various manifestations of integrative brain activity. 

An important role in this interaction is played by the functional state of the hypothalamus, one of the 
more important subcortical structures at the stage of afferent integration, exerting complex and varied in- 
fluences on cortical electrical activity [i, 3, 5]. 

Nowadays the hypothalamus is regarded not merely as a level of integration of autonomic functions, 
but also as a lild< between limbic s t ruc tu res  and other  subcor t ical  formations in the physiological mechan-  
i sms  of behavioral  react ions of widely different types [1, 2, 4]. 

Hypothalamic s t ruc tures  are connected pr incipal ly to the frontal lobes [8], and if the functional state 
of the cor tex is modified locally,  changes can be observed in e lectr ical  activity in the hypothalamus [6, 13}. 
However, despite sporadic  investigations [9, 10], corticofugal influences on hypothalamie unit activity r e -  
mains inadequately studied. 

The object of the present  investigation was to study not only the proper t ies  of neurons in the lateral  
portions of the pos te r io r  hypothalamus connected with the formation of certain motivational states,  bu ta l -  
so to d iscover  to what degree their unit activity is under the influence of different parts  of the cor tex.  

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

Experiments  were ca r r i ed  out on eats under chloralose anesthesia (60 m g / k g  body weight, in t raper i -  
toneally). The skin, muscles ,  and cranial  bones were removed layer  by layer  f rom the s tereotaxica l ly  
fixed animal, and the dura was detached. During the experiment  the exposed cor tex was i r r igated with 
warmphysio logiea l  saline and the animal was heated. 

Unit activity was recorded  ex t race t lu la r ly  by means of glass  microe lec t rodes  with a tip 1-5 ~ in 
diameter ,  introduced s tereotaxica l ly  into the hypothalamus in accordance with coordinates of the atlas of 
Jasper  and Ajmono-Marsan .  Cort ical  areas were st imulated by means of a bipolar electrode,  with inter-  
e lectrode distance 2 ram. The pa rame te r s  of st imulation were always s t r i c t ly  constant:  5 V, 10 / s ee ,  0.5 
msec .  The influence of s enso r imo to r  areas  I and II, auditory project ion zones I and II, and visual p ro jec -  
tion zone I was investigated. In some experiments ,  to study the ability of hypothalamie neurons to c a r r y  
out convergence of different types of excitation, parts  of the mesencephal ic  re t icu lar  formation andscia t ic  
nerve were st imulated and photic and acoustic st imuli  were applied. 
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TABLE 1. Influence of Different  Cor t ica l  Areas  on Unit Act iv i ty  of the La te ra l  Hypothalamus 

A r e a  of co r t ex  

s t imu la t ed  

I s e n s o r i m o t o r  
II s e n s o r i m o t o r  
I audi tory  p r o j e c -  

t ion 
II audi tory  p r o j e c -  

tion 
I visual 

Number of neu-  
rons of l a t e r a l  
hypothalamus 

135 
138 
128 

122 

C h a r a c t e r  of unit r e sponse  of l a t e r a l  hypothalamus 

exc i t a t  ion 
(+) 

37 (27.4%) 
38 (27.4%) 

32 (25.0%) 

inhibi t ion 
(-) 

44 (32.6%) 
44 (31.9%) 
40 (31.3%) 

25 (20.5%) 

124 

36 (29.5%) 

35 (28.8%) 30 (24.1%) 

no r eac t ion  

54 (40.0%) 
56 (40.7%) 
56 (43.7%) 

61 (50.0%) 

59 (47.1%) 

Fig .  1. Example  of r e s p o n s e  of l a -  
t e r a l  hypotha lamic  neuron to c o r -  
t icofugal  inf luences .  A) S e n s o r i -  
mo to r  a r e a  I; B) s e n s o r i m o t o r  
a r e a  II; C) audi tory  a r e a  I; D) au-  
d i to ry  a r e a  II; E) v isual  a r e a  I of 

co r t ex .  

EXPERIMENTAL RESULTS 

Investigation of spontaneous unit activity in lateral divisions 

of the posterior hypothalamus revealed the low frequency of cell 
discharges. Of the total number of neutrons 38.6% had activity not 
exceeding 1/sec. Together with a group of neurons whose spon- 
taneous activity was within the range l-5/sec, cells of the lateral 

divis ions  of the hypothalamus with low act iv i ty  accounted for about 
75% of the total  number  of neurons inves t iga ted  in this s t r u c t u r e .  
Only 25% of hypothalamic  neurons d i scha rged  at f requencies  ex-  
ceeding 5 / s e c .  These r e s u l t s  in gene ra l  conf i rm those of previous  
inves t iga t ions  [7, 11], in which at tent ion was drawn to the r e l a -  
t ive ly  low level  of unit ac t iv i ty  in l a t e r a l  d ivis ions  of the p o s t e r i o r  

hypotha lamus .  

P a r t i c i p a t i o n  of the hypothalamus in d i f ferent  functional s y s -  
tems [1, 2] p re supposes  convergence  of influences f rom a wide 
v a r i e t y  of s ou r c e s  on its neu t rons .  In the p r e s e n t  inves t iga t ions  
only 10% of hypothalamic  neutrons tes ted  for  the i r  ab i l i ty  to c a r r y  
out convergence  did not respond to any of the s t imu l i  used.  High 
abi l i ty  of the hypothalamic  ce l l s  to respond  to s t imu l i  of d i f ferent  
moda l i t i e s  is evident ly  r e spons ib l e  for the wide pa r t i c ipa t ion  of 
this s t r u c t u r e  in var ious  in tegra t ive  reac t ions  on the whole b ra in  

[7, 12]. 

The study of central influences on activity of hypothalamic neurons from sensorimotor areas I and II, 
auditory projection zones I and If, and visual area I gave results which are summarized in Table I. 

Many hypothalamic neurons do not respond to stimulation of these cortical areas. The effectiveness 

of corticofugal influences on unit activity of the lateral hypothalamus varied. Auditory area II was least 
active in this sense: 50% of hypothalamic neurons did not respond to stimulation of this area. Descending 
influences f rom s e n s o r i m o t o r  a r e a s  I and II were  m o r e  effect ive,  but in these cases  also the pe rcen tage  of 

hypothalamic  neurons which fai led to respond  was h i g h - 4 0  and 40.7 r e s p e c t i v e l y .  

Neurons of the l a t e r a l  hypothalamus responding  to cor t icofugal  influences were main ly  inhibited by 
s t imula t ion  of s e n s o r i m o t o r  a r e a s  I and II and aud i to ry  a r ea  I :  32.6, 31.9, and 31.1% r e s p e c t i v e l y  (Table 1). 

Cor t icofugal  effects  of audi tory  a r e a  II and v isua l  a r e a  I were  p redominan t ly  exc i t a to ry :  29.5 and 

28.8% r e s p e c t i v e l y .  

It can a lso  be cons ide r ed  that  c o r t i c a l  p ro j ec t ion  a r e a s  II may have influences on hypothalamic  neu- 
rons  which coincide in Sign with the r e s p o n s e  f rom pro jec t ion  a r e a s  I, as in the case  of s e n s o r i m o t o r  a r e a s  
I and II, o r  which do not coincide ,  as in the case  of the cor t icofuga l  effects  of audi tory  a r eas  I and II. 
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The r e s p o n s e  of one hypotha lamic  neuron to influences f rom these co r t i ca l  p ro jec t ion  a r e a s  is shown 
in Fig .  1. 

Despi te  the fact that neurons of the l a t e r a l  hypothalamus a re  l e s s  sens i t i ve  to cor t icofugal  influences 
than to s t imu l i  f rom other  s o u r c e s ,  the poss ib l e  influences of c o r t i c a l  l eve l s  on the hypothalamus must  a l -  
ways be taken into account when the in tegra t ive  ac t iv i ty  of the whole b ra in  is s tudied .  
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