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Cor t ica l  unit act ivi ty was  r e c o r d e d  in cats  during l o n g - t e r m  expe r imen t s  and co r r e l a t ed  
with the a n i m a l ' s  food-mot iva ted  behavior .  The development  of a food r e sponse  in the 
cat  was  shown to co r r e spond  to a pa r t i cu l a r  pa t te rn  of changes in unit act ivi ty  in the 
assoc ia t ion  cor tex .  Changes in the level  of Spontaneous cor t i ca l  unit act ivi ty  w e r e  con-  
nected  with mani fes ta t ion  of the a n i m a l ' s  bas ic  motivat ion.  

It  is now well  known that  any goa l -d i r e c t ed  act ivi ty of an imals  and man is based on a s ta te  of internal  
mot ivat ion.  As an impor tan t  component  of a f fe ren t  synthes is  during the fo rma t ion  of behavior ,  motivat ing 
exci tat ion a r i s ing  P r i m a r i l y  in speci f ic  subcor t i ca l  s t r u c t u r e s  se lec t ive ly  involves neurons  at d i f ferent  
bra in  l eve l s  to f o r m  the succes s ive  s tages  of goa l -d i r ec ted  act ions [1]. The food-get t ing behaviora l  r e -  
sponse of an imals ,  based  on a s ta te  of hunger fo rmed  by the p r i m a r y  act ivi ty of the food cen te r s  of the 
hypothalamus,  is cons t ruc ted  on this s a m e  pr inc ip le  [12, 14, 18]. Neurophysiological  invest igat ions have 
shown that  motivat ing exci tat ion connected with this s ta te  t r ave l s  along many different  pathways and sp reads  
by different  m e c h a n i s m s  to different  reg ions  of the cor tex .  Because of the i r  ascending act ivat ing influ- 
ences  on the cor tex  the hypothalamic  cen te r s  c r ea t e  a spec i f ic  mosa i c  of exci ta t ion of cor t ica l  neurons ,  
and this de t e rmines  the food-get t ing behav ior  [5]. Analys is  of unit act ivi ty in the an t e r io r  divisions [6] 
and sensory ,  orbi ta l  [4], and v isua l  [9] a r e a s  of the cor tex  has shown that  exci tat ion f r o m  the food mot iv -  
ating cen te r  sp r e ads  in an ascending direct ion and mobi l izes  neurons  in the cor tex  which previous ly  had 
par t ic ipa ted  in the a n i m a l ' s  food-mot iva ted  act iv i ty .  

Meanwhile,  invest igat ion of unit act ivi ty  in the assoc ia t ion  a r e a s  of the cor tex  during food-induced 
exci ta t ion is of g r ea t  in te res t .  These  a r e a s ,  belonging to the p r i m a r y  projec t ion  a r e a s  of the cor tex ,  (visual, 
audi tory,  somat ic)  and r e spons ib l e  for  in te rac t ion  between the sensory  s y s t e m s  of the brain ,  a r e  essen t ia l  
for  the fo rmat ion  of m o r e  complex behaviora l  ac ts  than the s imple  identification of ce r ta in  f ea tu res  of the 
s t imul i  [2, 3, 10]. However ,  it is only under  l o n g - t e r m  expe r imen ta l  conditions with co r r e l a t i on  of the a c -  
t ivity of a neuron with the an imal , s  behavior  that  it becomes  poss ib le  to unders tand the meaning of thewhole  
v a r i e t y  of r e s p o n s e s  of the cor t i ca l  neurons  par t ic ipa t ing  in the fo rmat ion  of the functional s y s t e m s  of the 
o rgan i sm  resu l t ing  ul t imate ly  in the obtaining of the final useful r e s u l t  of the act ion.  

Activi ty of neurons  in the pa r i e to -occ ip i t a l  region of the cor tex  was  studied in chronic  expe r imen t s  
on cats  during food-mot iva ted  behavior .  

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

Five ca ts  we re  used.  Before  each  expe r imen t  the cats  rece ived  no food for  24 h. 

Unit act ivi ty was r eco rded  during f r ee  behavior  of the animal  by the method of Baust  e t  al .  [13] in 
the w r i t e r s '  modif icat ion [8]. A min ia tu re  mic roman ipu l a to r  with mic roe l ec t rode  weighing 8.5 g was fixed 
to the a n i m a l ' s  head in a p rev ious ly  implanted meta l  base .  The m i c r o e l e c t r o d e  was connected to a cathode 
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Fig. 1. Ac t iv i~  and responses  of a neuron f rom the pa r i e to -oce i -  
pital region of the cor tex:  1) signal "puss -puss ; "  2) signal ~puss- 
puss"  and presentat ion of bowl of milk; 3) beginning of lapping. 

Fig. 2. Activity and responses  of a neuron f rom the par ie to-  
occipital region of the cor tex:  1, 3) signal "puss-puss, ,  and 
presenta t ion of bowl of milk; 2, 4) beginning of lapping, end of 
m a r k e r  cor responds  to removal  of bowl of milk. 

follower by means of a long lead enabling the cat to move about f reely  in the screened cage. Unit activity 
was recorded  by ordinary  biopotential ampl i f iers .  

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

Activity and responses  of 52 cor t ical  units in the par ie to-occip i ta l  region (suprasylvian gyrus) were  
recorded .  The spontaneous f i r ing ra te  of the neurons studied var ied f rom 1 to 30/see  depending on the ani-  
ma l ' s  behavior at the t ime of recording .  In the absence of external  st imulation and with the cat in a po-  
sition of r e s t  the spontaneous f i r ing ra te  of the tes t  neuron became stabilized at a cer ta in  level. In some 
cases  when the cat began to doze, an increase  in the f i r ing rate  of the recorded  neuron could be observed.  
I r re levan t  external  st imuli  (light, sound, touch) evoked a p r ima ry  and orienting reflex of the animal, mani-  
fested as a change in the position of the head, ea r s  and eyes relat ive to the st imulus.  During this t ime a 
t rans ient  change in the unit activity studied could be seen. During repeated application of the same st imuli  
only responses  of the neurons took place without any visible behavioral responses  of the animal.  

At the signal ~puss-puss"  a bowl of milk was given to the cat. In response to this signal the ea t turned 
its head toward the exper imenter ,  while most  (61.5%) of the neurons tested inhibited their  f ir ing for a short  
period of t ime (on the average  for 1-2 sec;  Fig. 1). Some neurons (30.8%) increased their  activity at this 
time, and only a ve ry  few neurons (7.7%) remained areae t ive .  At the sight of the bowl of milk the eat gave 
a motor  response  toward it and began to lap the milk. During the development of this type of food behavior 
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the act ivi ty  of the tes ted  units changed cons iderably ,  but only actual ly  during the lapping. Most neurons  
(5470) showed sharply  reduced  act ivi ty  a shor t  t ime  a f t e r  the beginning of lapping, and s o m e t i m e s  the ac -  
t ivi ty ceased  a l toge ther  (Fig.  1), 33.8% of the neurons  t es ted  a t  this t ime  showed inc reased  act ivi ty ,  while 
12.270 showed no change. In some cases  the d e c r e a s e  in unit act ivi ty during lapping was followed by r e -  
covery  or  even by inc reased  act ivi ty a f t e r  feeding (Fig. 2). If the bowl of mi lk  was r emoved  while the cat  
was  lapping, the unit act ivi ty  changed sharply :  in 4370 of cases  it inc reased  and in 28.570 it dec reased .  Under 
these  c i r c u m s t a n c e s  the cat  showed no m o t o r  r e s p o n s e .  As a rule  the d i rec t ion of these  changes was op-  
posi te  to the unit r e s p o n s e s  during lapping. 

Analys is  of these  r e s u l t s  shows that  the development  of the food r e sponse  in the cat  co r responded  
to a dynamic pa t te rn  of changes in unit act ivi ty  in the assoc ia t ion  cor tex .  If the development  of food be-  
havior  of the eat  is examined  f r o m  the standpoint of the genera l  s t ruc tu ra l  pa t t e rn  of any behaviora l  act  
[1], it is e a s y  to dis t inguish the individual s tages  of fo rma t ion  of behav io r  and to compa re  them with the 
dynamics  of act ivi ty  and the r e s p o n s e s  of the cor t ica l  units tes ted .  The t r i gge r ing  or conditioning s t i m -  
ulus,  by which the a n i m a l ' s  behaviora l  r e sponse  begins to develop, is p receded  by the percept ion  o f a l a r g e  
number  of s t imul i  informing the an imal  about the s i tuat ion (c i rcumstan t ia l  afferentat ion) .  This  continuous 
flow of s t imul i  c r e a t e s  a ce r ta in  pa t t e rn  of dis t r ibut ion of exci tat ion in the CNS, re f l ec ted  in the spontan-  
eous unit ac t iv i ty .  The s y s t e m  of exci ta t ion crea ted  in the CNS has a biological  "tint" because  of the m o -  
t ivat ion of hunger exis t ing at  that  moment .  The t r igge r ing  s t imulus ,  with the par t ic ipa t ion  of the cent ra l  
m e c h a n i s m s  of m e m o r y ,  r e v e a l s  this  s y s t e m  of exci ta t ion and ini t ia tes  the development  of the behaviora l  
ac t .  In the p r e s e n t  expe r imen t s  this t r i gge r ing  s t imulus  was the signal " p u s s - p u s s . "  The a n i m a l ' s  be -  
hav iora l  r e s p o n s e s  and the t r ans ien t  unit r e s p o n s e s  to this  pa r t i cu l a r  act ion evidently re f l ec ted  to some  
degree  the or ient ing behav io r  in r e s p o n s e  to that s t imulus .  Recru i t ing  of neurons  of the assoc ia t ion  cor tex  
into or ient ing r e f l exes  can take place  through the wide convergence  of exci ta t ion of different  s enso ry  m o -  
dal i t ies  and a lso  exci ta t ion f r o m  va r ious  subcor t i ca l  s t r u c t u r e s  and o ther  reg ions  of the cor tex  on them 
[11, 15-17, 19]. It  is these  m e c h a n i s m s  of the assoc ia t ion  cor tex  which p e r m i t  the integrat ion of exci ta t ion 
of different  s ens o ry  s y s t e m s  to take place in the fo rma t ion  of  complex behaviora l  ac t s .  

P rev ious  invest igat ions by the w r i t e r s  [7] show that  spontaneous act ivi ty of cor t ica l  neurons  may r e -  
f lec t  the biological  s ta te  of the an imal  connected with exis t ing mot iva t ions .  The r e su l t s  of the p r e sen t  ex-  
per in ien t  show that  a change in spontaneous unit a c t i v i t y  is obse rved  only a f t e r  the an imal  has begun to lap 
the milk,  i .e . ,  a f t e r  weakening of the bas ic  mot ivat ion of hunger.  If, however  , the an imal  is in te r rup ted  in 
i ts  ac t  of sa t ia t ion by r e m o v a l  of the bowl of milk,  in both ca se s  the spontaneous unit act ivi ty is i nc reased ,  
in the w r i t e r s '  opinion because  of a change in the level  of mot ivat ing exci tat ion.  

Compar i son  of unit r e s p o n s e s  in the assoc ia t ion  cor tex  during the development  of or ient ing and food- 
mot iva ted  behavior  shows that  the num ber  of neurons  invest igated which showed a un i form type of r e sp o n se  
in both ca se s  is a lmos t  identical .  This  is evidently connected with the fact  that ,  on the one hand, the s ig -  
nal " p u s s - p u s s "  i s  f requent ly  a s ignal  for  food-mot iva ted  behavior  in the cat .  On the other  hand, by con-  
t r a s t  with neurons  of the cor t ica l  p ro jec t ion  a r e a s ,  neurons  of the assoc ia t ion  a r e a  m o r e  often give p r o -  
longed tonic r e s p o n s e s ,  e x p r e s s e d  as  a change in the overa l l  level  of spontaneous act ivi ty and connected 
with complet ion of the behaviora l  act ,  leading to a sha rp  d e c r e a s e  in the intensi ty of the initial motivat ing 
exci ta t ion.  
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