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Influences f rom var ious  pa r t s  of the co r t ex  on the development  of feeding motivat ion giving 
r i se  to goa l -d i rec ted  behav io r  were  es tabl i shed in chronic  expe r imen t s  on rabbi ts .  E lec-  
t r i ca l  s t imulat ion of the f rontal  and a n t e r i o r  pa r i e t a l  regions of the cor tex  inhibited the fo r -  
mat ion of feeding responses  evoked by s t imulat ion of the hypothal imic "food cen te r . "  Inhib- 
i tory  influences of the frontal  region were  s t ronger .  Stimulation of the p o s t e r i o r  pa r i e t a l  
and occipi tal  regions was accompanied  by lowering of the threshold of the evoked feeding r e -  
sponse or  even by its appearance  in sat ia ted an imals .  
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Recent invest igat ions have conf i rmed the important  role ,  postulated by P. K. Anokhin's theory of the 
functional sys t em,  of biological  motivat ions in the format ion  of var ious  (including feeding) goa t -d i rec ted  
r e sponses  [1]o The mechan i sms  and c h a r a c t e r  of ascending motivat ional  influences of the hypothatamic 
food cen te rs  on the co r t ex  have been sufficiently well  invest igated [3, 4, 71o Cort icofugal  influences on the 
feeding motivat ion cen te r s  have rece ived  less  study. 

Compara t ive ly  few invest igat ions have shown that changes in the s ta te  of cor t i ca l  function may  dis turb 
goa l -d i rec ted  feeding behav io r  of an imals  at  var ious  s tages  of i ts  p r o g r e s s  [2, 6, 12, 13]o Cor t ica l  influen- 
ces  have a lso  been noted in the format ion  of ce r t a in  biological  mot ivat ions  [8-10]o 

In the exper imen t s  descr ibed  below the c h a r a c t e r  of effects  of different  cor t ica l  a r ea s  on the fo rma-  
tion of hunger  motivat ion,  de te rmin ing  the subsequent  goal-directed feeding behav io r  of an imals ,  was stud- 
ied. 

EXPERIMENTAL METHOD 

Chronic experiments were carried out on 20 rabbits weighing 2.5-3 kgo Nichrome electrodes 0.09 
mm in diameter were implanted into the frontal, parietal (the regions of sensory and motor representation), 

and occipital regions of the cortex and also into the dorsal hippocampus, the lateral region of the hypothala- 
mus, and the mesencephalic reticular formation. The reference electrode was placed above the frontal 
sinus~ Previously fed animals, in which stimulation of the lateral hypothalamus evoked a clear feeding re- 
sponse, were used in the experiments~ The neocortical areas were stimulated electrically by pulses of 5 
V, 1 msec induration, at a frequency of 50 Hz~ Cortical and subcortical electrical activity was recorded 
on a 16-channel Alvar electronic electroencephalograph. The location of the subcortical electrodes was 
determined histologically. 

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  

In these expe r imen t s  a goa l -d i rec ted  feeding response  was evoked by s t imulat ion of the region of the 
l a t e r a l  hypothalamus,  as a resu l t  of which the sa t ia ted an imals  developed a hunger  motivat ion.  E lec t r i ca l  
stimulation of the frontal and anterior parietal cortical regions was accompanied by an increase in the 
threshold of the feeding response evoked by stimulation of t}le hypothalamic "feeding center." Stimulation 

Department of Normal Physiology, Io M. Sechenov First Moscow Medical Institute. (Presented by 
Academician of the Academy of Medical Sciences of the USSR A.Mo Chernukh.) Translated from Byulleten' 
/~ksperimental'noi Biologii i Meditsiny, VOlo 79, No~ 6, pp. 3-6, June, 1975. Original article submitted 
July 9, 1974. 

�9 1975 PlenumPublishing Corporation, 227 West 17th Street, New York, N. Y. 10011. No part o f  this publication may be reproduced, 
stored in a retrieval system, or transmitted, in any form or by any means, electronic, mechanical, photocopying, microfilming, 
recording or otherwise, without written permission o f  the publisher. A copy o f  this article is available from the publisher for $15.00. 

601 



Fig. 1. Changes in threshold of feeding response  during 
st imulat ion of different  pa r t s  of the cor tex .  Ordinate,  
changes in threshold (in %); absc i s sa ,  t ime (in min). 
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Fig. 2. Changes in EEG and ECG during feeding response  evoked 
in sat ia ted rabbi ts  by e lec t r i ca l  s t imulat ion of p o s t e r i o r  pa r ie ta l  
cor tex.  Regions of cortex:  L. F t .  - left frontal ,  L~ P a r .  (a) - left 
an te r io r  par ie ta l ,  L. Pa r .  (p) - l e f t  p o s t e r i o r  pa r ie ta l ,  L. O c ~  
left occipital ,  R. F r o -  right frontal ,  R. P a r . - r i g h t  pa r ie ta l ,  R. 
Oc. -- r ight  occipi ta l ,  L. L. Hy. - left l a te ra l  hypothalamus,  R~ D. 
Hi. - r ight  dorsa l  hippocampus,  R. F~ - mesencephal ic  r e t i cu la r  
format ion  on left side. Black band is m a r k e r  of s t imulat ion (5 V, 
50 Hz, 3 msee);  black c i r c l e s  denote feeding response .  Cal ibrat ion 
> 2 sec ,  50 ~zV. 

of these neocor t ica l  regions during food consumption by the an imals  abolished the feeding response  during 
the per iod of s t imulat ion.  Descending inhibitory effects  of the frontal  region of the neocor tex  were  s t ronge r  
than the effects  of s i m i l a r  c h a r a c t e r  f rom the an t e r io r  pa r i e t a l  region {Fig. 1). This  was expres sed  both 
as a higher  degree  of elevat ion of the threshold of the evoked feeding response  (to 300% in the case  of f ron-  
tal and 150% in the case  of an te r io r  pa r ie ta l  st imulation) and an i nc rea se  in the t ime taken for  it to re turn  
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to normal~ Abolition of the feeding r e sponse  in the an imals  a lso  requi red  weake r  s t imulat ion of the frontal  
than of the a n t e r i o r  pa r i e t a l  region of the cor tex .  

Stimulation of the p o s t e r i o r  pa r i e t a l  and occipi tal  regions of the co r t ex  faci l i ta ted the onset of the 
feeding response  to l a te ra l  hypothalamic s t imulat ion in the sat ia ted an imals .  Analysis  of changes in the 
threshold of the evoked feeding response  revea led  the v i r tua l ly  complete  identity of the fac i l i ta tory  influen- 
ces of the above-ment ioned  cor t ica l  regions .  It  is impor tan t  to note that under  these exper imenta l  condi- 
t ions isola ted s t imulat ion of the p o s t e r i o r  pa r i e t a l  or  occipi tal  region frequent ly  evoked an or ien t ing- inves-  
t i ga t ive  r e sponse  in the sa t ia ted an imals  as a s ea rch  for  and consumption of food (Fig. 2). 

The expe r imen t s  showed that the cor tex  can exe r t  an influence in the initial  s tage of fo rmat ion  of a 
feeding response  through its  act ion on the level  of motivat ional  excitat ion.  In some cases  the behaviora l  
effects  observed  were  accompanied  by changes in e l ec t r i ca l  act ivi ty  in subcor t icaI  s t ruc tures~  However,  
because  of the s imu l t aneous  appearance  of s i m i l a r  changes on the EEG in the l imb ico -mesencepha l i c  s t ruc -  
tures  it was imposs ib le  under  these  exper imen ta l  conditions to detect  the concre te  physiological  mechan i sms  
of the inhibi tory and faci l i ta t ive effects  of the neocor t ica l  regions on the feeding response .  

The resu l t s  of expe r imen t s  with spreading  cor t ica l  depress ion  [9] or  r emova l  of var ious  regions of the 
neocor tex  [11], and a lso  expe r imen t s  with e lec t r i ca l  s t imulat ion of var ious  cor t ica l  regions [8], have shown 
that  the cor tex  can modify the level  of feeding motivat ion.  The frontal  region of the cor tex  has the s t ronges t  
effect  on the level  of feeding motivat ion.  

In all  probabi l i ty  the functions of the f rontal  cor tex  in feeding behav io r  cannot be reduced pure ly  to 
es t imat ion  of the an i m a l ' s  r equ i rement  of food, and hence,  to the fo rmat ion  of a hoarding r e sponse  [12, 13]. 

The resu l t s  showing the abil i ty of the frontal  zones of the cor tex  to inhibit feeding motivat ion extend 
our  ideas of the role  of these a r e a s  in decis ion making and in the mechan i sm of goa l -d i rec ted  feeding be-  
havior  to co r r e spond  to the concre te  conditions of the cu r ren t  si tuation [2-5], taking p lace  at the stage of 
a f ferent  synthes is .  

The inhibi tory and faci l i ta t ive effects  of ce r t a in  neocor t ica l  regions on the development  of feeding mo-  
t ivat ion revea led  by  this invest igat ion leave unanswered,  however ,  the question of the concre te  mechan i sms  
of these effects :  do they include changes in the exci tabi l i ty  of the hypothalamic "food cen te r"  i t se l f  o r  a re  
they l imited to a change in the exci tabi l i ty  of o ther  s t r uc tu r e s  involved in the functional sy s t em of feeding 
behavior?  
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