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The influence of the dorsa l  h ippocampus  and mesencepha l i c  r e t i c u l a r  fo rmat ion  on the r e -  
sponse to food evoked by hypothalamic  s t imula t ion  was Studied in chronic  expe r imen t s  on 
r abb i t s .  St imulation of the dorsa l  h ippoeampus was found to i nc r ea se  the threshold of the 
food r e spons e  whereas  s t imula t ion  of the mesencepha l i c  r e t i c u l a r  fo rmat ion ,  on the other  
hand, lowered it. Recording  the b ioe lec t r i ca l  act ivi ty in va r ious  pa r t s  of the cor tex  and 
subcor tex  showed that  inhibi tory influences of the dorsa l  h ippoeampus on the evoked food 
r e sponse  a r e  produced en t i re ly  at the subeor t iea l  level .  

According  to Anokhin,s theory  of the functional s y s t e m  [1] biological  mot iva t ions  play an impor tan t  
ro le  at  the f i r s t  s tage of behavior  f o r m a t i o n -  the s tage of a f ferent  syn thes i s .  Motivat ion-induced exc i -  
tat ion of the bra in  a r i s i ng  init ial ly in the hypothalamus and spreading  to the subeor tex  and cor tex  l a rge ly  
d e t e r m i n e s  the subsequent  behav ior  of the an imals .  Analys i s  of the neurophysio logica l  m e c h a n i s m s  of be -  
haviora l  r e s p o n s e s ,  the bas i s  of which is r a i s ing  of the biological  mot ivat ional  level ,  provides  convincing 
evidence of the ro l e  of the l imbie  s t r u c t u r e s  and pa r t s  of the mesencepha lon  in the i r  fo rmat ion  [3, 8, 17]. 

Despi te  the abundant evidence of par t ic ipa t ion  of the l imbie  s t r u c t u r e s ,  espec ia l ly  the dorsa l  hippo- 
campus ,  in r e s p o n s e s  tofood,  con t rad ic to ry  informat ion has been obtained rega rd ing  the c h a r a c t e r  of hippo- 
eampa l  inf luences .  Bes ides  inhibi tory influences of the do r sa l  h ippoeampus on food r e sponses  [5, 9, 10] 
t he r e  is  a l so  convincing evidence of h ippocampal  influences of a fac i l i t a to ry  c h a r a c t e r  [3, 4]. 

The object  of this invest igat ion was to study the ef fec ts  of the dorsa l  h ippocampus  on a food r e sp o n se  
evoked by s t imulat ion of the l a t e r a l  hypothalamus and to compa re  them with influences a r i s ing  f r o m  the 
meseneepha l i c  r e t i c u l a r  fo rmat ion .  

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

Eighteen unimmobi l ized ,  unanesthet ized rabb i t s  weighing 2.5-3 kg w e r e  used. The an imals  taking 
p a r t  in the e x p e r i m e n t s  had prev ious ly  been fed and e l ec t r i c a l  s t imula t ion  of the ,hunger  cen te r"  evoked 
a dis t inct  food r e sponse .  Thin n i ch rome  e lec t rodes  were  in se r t ed  into the s t r u c t u r e s  of the dorsa l  hippo- 
campus  and mesencepha l i e  r e t i c u l a r  fo rma t ion  as  well  as  into the region of the l a t e r a l  hypothalamus.  To 
study the ef fec ts  of the dorsa l  h ippocampus  and mesencepha l i c  r e t i cu l a r  fo rmat ion  on the threshold  of the 
evoked food r e sponse  e l ec t r i c a l  pu l ses  (5 V, 50 / sec ,  1 msec)  w e r e  applied to the above mentioned s t r u c -  
t u r e s .  Using needle e l ec t rodes  the EEG was  r e c o r d e d  f r o m  va r ious  pa r t s  of the cor tex .  E lec t r ica l  ac -  
t ivi ty of subcor t i ca l  b ra in  s t r u c t u r e s  was  r e c o r d e d  with  implanted e l ec t rodes .  The bra in  act ivi ty was  r e -  
corded with a 15-channel  Alvar  e lec t ron ic  ink-wri t ing e lec t roencepha lograph .  The locat ion of the sub-  
cor t ica l  e l ec t rodes  was ve r i f i ed  h is to logica l ly .  
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Fig. 1. Product ion of food response  by isolated stimulation of 
mesencephal ic  re t i cu la r  format ion (5.5 V, 50 /sec ,  1 msec) .  F r o m  
top to bottom: Left frontal ,  left parietal ,  left  occipital,  r ight frontal,  
r ight  par ie tal ,  and r ight  occipital regions of cortex,  EEG, dorsa l  
hippocampus,  m a r k e r  of stimulation of re t icu la r  formation.  Cal-  
ibration , (bottom right) 50/zV, 1 sec.  

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  

The food response  of unanesthetized unimmobil ized rabbits evoked by stimulation of the la tera l  hypo- 
thalamus was accompanied by changes in e lec t r ica l  activity in var ious  par ts  of the brain.  In the dorsa l  
hippocampus and mesencephal ic  re t i cu la r  format ion a regular  rhythm developed, while in the cor t ica l  leads 
desynchronizat ion was observed.  The changes in cor t ical  e lec t r ica l  activity var ied  f rom one animal to an- 
other.  Frequently threshold stimulation of the "hunger center"  sufficient to evoke a food response  could 
be accompanied by desynchronizat ion in the frontal areas  of the cortex whereas  a regular  rhythm was ob- 
served in the other par t s  of the cortex.  

Stimulation of the dorsa l  hippocampus was accompanied by an increase  in the threshold of the evoked 
food response .  The inhibitory effect of the hippocampus was par t icular ly  marked  if tes t  st imulation of the 
la tera l  hypothalamus was applied af ter  st imulation of the hippocampus. Stimulation of the mesencephal ic  
r e t i cu la r fe rmat ion ,  on the other hand, lowered the threshold of the evoked food response .  In some exper -  
iments isolated st imulat ion of the mesencephal ic  re t i cu la r  format ion evoked a dist inct  food response  of 
the animal with cha rac t e r i s t i c  changes in subcor t ical  and cor t ical  e lec t r ica l  activity (Fig. 1). 

Different types of influence of the dorsa l  hippocampus and mesencephal ic  re t i cu la r  format ion on the 
food response  will be accompaniedby different pat terns  of change in e lectr ical  act ivi ty of the brain s t ruc tures .  
Stimulation of the mesencephal ic  re t i cu la r  format ion was followed by activation of the cor t ical  EEG and 
the appearance of regu la r  activity in the hippocampus.  Stimulation of the dorsal  hippocampus, ra is ing the 
threshold of the evoked food response ,  on the other hand, did not give r i se  to changes in cor t ical  e lec t r ica l  
activity {Fig. 2). 

The rec ip roca l  cha rac t e r  of effects of the dorsal  hippocampus and mesencephal ic  re t i cu la r  format ion 
on the evoked food response  and the differences observed in the pat tern of cor t ical  e lec t r ica l  activity under 
these c i r cums tances  contras ted sharply with the uniform changes in activity in t he se  s t ruc tu res  during 
threshold stimulation of the "hunger center ."  The appearance of a regular  rhythm in the dorsa l  hippocam-~ 
pus and mesencephal ic  re t i cu la r  format ion  during development of the food response  natural ly suggested 
that the s t ruc tu res  examined were  in an identical functional state, and also that they evidently had s imi la r  
effects on the evoked food response  if st imulated separate ly .  However, the facts proved otherwise.  Whereas  
the faci l i ta tory cha rac t e r  of the effects of the mesencephal ic  re t icu la r  format ion on the food responses  could 
easi ly be explained by the influence of activating s t ruc tu res  of the brain s tem of a "general  nonspecffic" 
cha rac te r  with respec t  to behavior [17], it is more  difficult to explain the hippocampal influences. Inhib- 
i tory effects on the food response  in animals have frequently been described [5, 9, 10]. Moreover  there  
is evidence to show that st imulation of tile hippoeampus does not disturb sleep [14], and can evoke an " a r -  
r e s t  react ion"  in animals  [13, 15] and inhibit behavioral  responses  of different biological ~ p e s  [5, 7]. These 
observat ions have led some worke r s  to r egard  the hippocampus as belonging to the nonspecific inhibitory 
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Fig. 2. Activity r eco rded  in di f ferent  par t s  of the brain 
in response  to st imulation of the dorsal  hippocampus (4 V, 
50 /sec ,  1 msec) .  F r o m  top to bottom: t ime marke r ,  
m a r k e r  of st imulation of dorsal  hippocampus, mesencephal ic  
r e t i cu la r  format ion,  la te ra l  hypothalamus, lef t  frontal ,  lef t  
par ie ta l ,  lef t  occipital ,  r ight frontal ,  r ight  par ie ta l  and right 
occipital  regions  of cor tex ,  EEG. 

sys tem of the brain [11, 12]. Meanwhile the numerous  "rebound" phenomena af ter  st imulation of the dorsal  
hippocampus [5, 14, 16] and, finally, its fac i l i ta tory  effects  on var ious  behavioral  responses  including those 
to food [3, 4], suggest  that re la t ionships  between the hippocampus and meseneepha l i c r e t i cu l a r  s t ruc tu res  
a re  not only r ec ip roca l  in cha r ac t e r  [2, 6]. Recording the e lec t r ica l  activity of different  par ts  of the brain 
in the p resen t  exper iments  during the food response  to st imulation of the hippocampus and mesencephal ic  
r e t i cu la r  format ion  provides  the basis  for  a definite conclusion: fac i l i ta tory  influences of the r e t i cu la r  
format ion of the food response  a r e  formed at both cor t ica l  and subcort ical  levels ,  while inhibitory influ- 
ences  of the dorsa l  hippocampus a re  ent i re ly  subcort ical  in the i r  mechanism.  
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