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A N A L Y S I S  O F  F O O D - M O T I V A T E D  E X C I T A T I O N  

AT T H E  T H A L A M I C  N E U R O N A L  L E V E L  IN  R A B B I T S  

B.  V.  Z h u r a v l e v  a n d  I .  Y u .  O r b a c h e v s k a y a  UDC 612.833.3-06 : 
612.826.4 

Activity of 34 neurons in the ventra l  posteromedial  thalamic nucleus - a re lay  in the central  
pathway for taste - was investigated in fed rabbits before and after  elicitation of a food re -  
sponse f rom them to st imulation of the lateral  hypothalamus. The appearance of volley ac-  
tivity in 26.4% of neurons in response  to la teral  hypothalamic stimulation is par t icular ly  
interesting,  for  it evidently may ref lect  recrui t ing of neurons of this thalamic nucleus into 
food-motivated excitation. 

KEY WORDS: rabbit thalamus;  motivated excitatior~. 

Food-motivated excitation, ar is ing in pacemaker  points of the hypothalamic s t ructure  of the brain has 
been shown [6-8, 10, 11] to spread to neurons at both subcort ical  and cort ical  levels of the brain, to create  
a widely branched sys tem that acts as the s t ructura l  and functional basis for goal-di rected behavior.  The 
neuronal cor re la tes  of the part icipation of s t ruc tures  such as the hypothalamus and neocortex in this case 
are  not so much changes in general  activity of the neurons as changes in the configuration of their  discharge 
activity [1, 2, 4, 5, 9]. 

It was therefore  decided to investigate unit activity in another brain s t ructure  which could become in- 
volved in food-motivated excitation, namely the ventral posteromedial  nucleus of the thalamus.  Food-motivated 
excitation in the rabbit was created by e lec t r ica l  st imulation of the lateral  hypothalamus, giving r i se  to an addi- 
tional demand for food in satiated rabbits .  

EXPERIMENTAL METHOD 

Experiments were carried out on 27 male rabbits, weighing 3-3.5 kg. As a preliminary measure, before 
unit activity was recorded, the fed rabbits were tested for the presence of a food response to stimulation of the 
lateral hypothalamus, causing an additional demand for food. The lateral hypothalamus was stimulated elec- 
trically through a bipolar nichrome wire electrode with factory insulation, inserted by the "wandering elec- 
trode" method, so that the region of the lateral hypothalamus could be accurately identified with coordinates 
taken from Sawyer's atlas (P 1.5, I 1.5, H 12-15 ram) and a marked food response could be obtained in the 
satiated rabbit.  The pa rame te r s  of the stimulating current  were:  f requency 50 Hz, pulse duration, 3 msec,  
voltage f rom 2 to 5 V. 

Activity of neurons of the thalamic nucleus which coordinates P 4, I 3, H 10-12 m m  was recorded extra-  
cellularly by glass  microe lec t rodes  (unanesthetized rabbit, s tereotaxie  fixation), amplified onthe MZ-4 appara-  
tus (Nihon Kohden), and recorded on magnetic tape. 

Statistical analysis  of unit activity recorded  200 sec before and 200 sec after  stimulation of the la teral  
hypothalamus was car r ied  out with respec t  to the mean frequency (in sp ikes /sec)  and the degree of regular i ty  
of discharge activity, determined as the coefficient of variat ion of the mean frequency or the mean value of 
interspike intervals ,  by means of the NTA-1024 analyzer  and Iskra-122 calculator .  

The location of the m a c r o -  and microe lec t rode  was determined in laminar  brain sections processed  by 
the photo-express  method. 
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Fig. 1. Plain recording of unit activity on automatic writer  
and changes in eoeffieient of variation (CV) of mean frequency 
after stimulation of lateraI hypothalamus (LH). Abscissa ,  
t ime (in see); ordinate, CV (in go); A) changes toward volley 
activity; B) toward regularity. 
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Stimula~ion of LH 

Fig. 2. Interval histogram of neurons of ventral postero- 

medial thalamtc nucleus. Absc issa ,  intervaI (in mseo); 
ordinate, number of intervals .  A) Appearance of bimodal 
curve after stimulation of lateral hypothalamus for neu- 
rons responding with volley activity; B) appearance of 
monomodal curve for neurons changing their activity to- 
ward regularity.  
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E X P E R I M E N T A L  R E S U L T S  

Activi ty of 34 neurons of the vent ra l  pos t e romed ia l  tha lamic  nucleus was recorded .  Unit activity in this 
nucleus was subjected to s ta t i s t ica l  ana lys i s .be fore  and a f t e r  s t imulat ion of the l a te ra l  hypothalamus with the 
following resu l t s .  

The init ial  act ivi ty of the tha lamic  neurons had an overa l l  mean f requency of 15.2 s p i k e s / s e c .  The co- 
eff icient  of var ia t ion,  ref lec t ing the degree  of r egu la r i ty  of the mean f requency was 42.86% for  all neurons,  and 
the l imi ts  of its var ia t ions  were  f r o m  13 to 107%. The l imi ts  of var ia t ions  of the mean f requency were  f r o m  1 
to 84 s p i k e s / s e c .  After  s t imulat ion of the la te ra l  hypothalamus the overa l l  mean f requency of spontaneous ac-  
t ivity rose  to 17 s p i k e s / s e c ,  with l imi t s  of var ia t ion  f r o m  0 to 83 s p i k e s / s e c .  Meanwhile the coefficient  of 
var ia t ion  of the mean  f requency rose  to 54.6% and the l imi ts  of var ia t ions  of the coefficient of var ia t ion widened 
f r o m  6.7 to 136.8%. Charac te r i s t i ca l ly ,  in 9 of 34 neurons (26.4%) act ivi ty  a f te r  s t imulat ion of the la te ra l  hypo- 
tha lamus had a dis t inct  appearance  of "vol leys ,"  whereas  in 8 neurons (23.5%) it changed to a more  regu la r  
rhy thm (Fig. 1). 

Prev ious  invest igat ions showed [1, 2, 4, 5, 9] that  food-mot iva ted  excitat ion also is cha rac te r i zed  by 
volley act ivi ty  with re la t ive ly  r igid c h a r a c t e r i s t i c s  between spikes at  the hypothalamic [1, 2] and cor t ica l  [4, 5] 
unit level .  Analys is  of in terva l  h i s t og rams  (200 in te rva ls  before  and a f t e r  s t imulat ion of the la te ra l  hypothala-  
mus) of neurons  of the vent ra l  pos t e romed ia l  tha lamic  nucleus responding with volley act ivi ty  to s t imulat ion 
of the l a te ra l  hypothalamus gave a bimodal  curve  with peaks  under  10 m s e c  and about 300 m s e c .  A monomodal  
curve  with a peak  at about 40 m s e c  was found on the in terval  h i s t o g r a m  of neurons changing the i r  activity to-  
ward g r e a t e r  r egu la r i ty  (Fig. 2). 

Stimulation of the la te ra l  hypothalamus,  leading to the fo rmat ion  of a food response ,  thus changes unit 
act ivi ty  of the tha lamic  r e l ay  nucleus.  Analysis  of in terval  h i s tog rams  showed that in some cases  (in 26.4% of 
neurons) these changes in unit ac t iv i ty  were  s i m i l a r  to those found by other  worke r s  [1, 2, 4, 5] who inves t i -  
gated food motivat ion.  It can the re fo re  be suggested that neurons of the tha lamic  re lay  nucleus which have 
act ivi ty of volley type can be involved in food motivated excitat ion.  This vol ley- l ike  act ivi ty of the tha lamic  
neurons,  which is also observed  in other  bra in  s t ruc tu r e s  such as the hypothalamus [1, 2] and neocor tex  [4, 5], 
may  evidently re f l ec t  synchronizat ion  or  coherence  [3] in unit act ivi ty in different  pa r t s  of the brain,  thus en- 
sur ing the goa l -d i r ec t edness  of all  the an ima l ' s  behavior .  
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