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The effect of coagulation of the dorsal  hippocampus and mesencephal ic  re t icu lar  formation 
of the food response  evoked by electr ical  stimulation of the la teral  hypothalamus was studied 
in experiments  on satiated waking rabbits .  Unilateral  coagulation of the dorsal  hippocampus 
ipsi lateral ly or cont ra la tera l ly  to the st imulated hypothalamic "food cen te r"  led to lowering 
of the threshold of the food response  and, in some cases ,  was accompanied by spontaneous 
eating. Unilateral  coagulation of the region of the mesencephal ic  re t icu lar  formation ipsi- 
la tera l ly  or cont ra la tera l ly  to the stimulated "food center , "  on the other hand, was charac te r i zed  
by a marked increase  in the threshold of the evoked food response.  The mechanisms  of the 
r ec ip roca l  effects of the dorsal  hippocampus and mesencephal ic  re t icu la r  formation on the 
food response  are  discussed.  
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The resul t s  of the study of mechanisms of format ion of natural  or ar t i f ic ial  food responses  of animals 
provide convincing evidence of the part icipat ion of s t ruc tures  of the limbic sys tem and mesencephalon in 
their  neurophysiological  make-up [1, 2, 7, 12]. However,  the var ie ty  of methods used and the different ex- 
per imenta l  situations encountered frequently lead to contradic tory  resu l t s  concerning the functional ro le  of 
par t icular  subcort ical  brain  formations and also the charac te r  of their  mutual re la t ions .  In par t icular ,  the 
ro le  of the dorsal  hippocampus and s t ruc tures  of the mesencephalon in the formation of food responses  is 
not sufficiently c lear .  

In the experiments  descr ibed below electrolyt ic  destruct ion of the dorsal  zones of the hippocampus 
and the region of the mesencephal ic  re t icu la r  format ion was ca r r i ed  out as a logical sequel to ear l ie r  in- 
vestigations [3] in which the effect of stimulation of these subcort ical  s t ruc tures  on the evoked food r e -  
sponse was studied. 

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

Exper iments  were ca r r i ed  out on 22 unimmobilized, unanesthetized rabbits  weighing 2.5-3 kg, The 
animals used in the experiments  had previously been fed, and e lec t r ica l  stimulation of the la teral  hypo- 
thalamus evoked a wel l -marked  food response .  Nichrome electrodes,  0.1 mm in diameter ,  were inser ted 
into the s t ruc tu res  of the dorsal  hippocampus and mesencephal ic  re t icu la r  formation ipsi lateral ly or con- 
t ra la te ra l ly  re la t ive  to the hypothalamic "food cen te r"  stimulated. In the course  of the experiment  coagula-  
tion of ei ther  the dorsa l  hippocampus or a par t  of the mesencephal ic  re t i cu la r  format ion was ca r r i ed  out in 
each animal by means of implanted subcort ical  e lectrodes.  A cur ren t  of 10-20 mA waspas sed  for 10 sec. 
The cor t ica l  e lec t r ica l  activity was r eco rded  on a 15-channel A lva r -E lec t ron ic  electroencephalograph.  The 
location of the subcort ical  e lect rodes  and the dimensions of the loci of coagulation were determined his-  
tologically. 
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Fig. 1. Spontaneous food r e s p o n s e  of sa t ia ted  rabb i t  a f te r  coagu-  
lation of the r igh t  dor sa l  h ippocampus .  F r o m  top to bot tom: 
t ime  m a r k e r ,  1.f.) left  f rontal ,  1.p.) left  pa r ie ta l ,  1.o.) left  oc-  
cipi tal ,  r . f . )  r igh t  f rontal ,  r .p . )  r igh t  par ie ta l ,  andr .o . )  r ight  oc-  
cipi tal  reg ions  of the cor tex .  HPC) Hippocampus ,  RF) m e s e n -  
cephal ic  r e t i cu l a r  fo rmat ion  on the r igh t  side; HPT) l a te ra l  
hypothalamus on the lef t  side.  Black dots indicate food r e sponse .  
Cal ibra t ion:  50/~V. 

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  

Thresho ld  e l ec t r i ca l  s t imulat ion of the hypothalamic food center  evoked a feeding r e s p o n s e  in the fed 
an imals ,  usual ly  p receded  by a t r ans ien t  invest igat ive  r e s p o n s e  and a s ea r ch  for food. The r e c o r d s  of the 
EEG showed that  the inves t igat ive  r e s p o n s e  was usual ly  accompanied  by the appea rance  of a the ta - rhy thm 
in the dorsa l  h ippocampus  and mesencepha l ic  r e t i c u l a r  fo rmat ion  and by desynchronizat ion  in the neocor tex ,  
whereas  the food r e s p o n s e  i tself ,  e x p r e s s e d  as  eating, was c h a r a c t e r i z e d  by the appea rance  of h igh-ampl i -  
tude act ivi ty ,  linked with chewing m o v e m e n t s ,  in al l  leads  of the EEG. 

Uni la te ra l  coagulat ion of the dorsa l  h ippocampus  ips i l a te ra l ly  or  con t ra l a t e ra l ly  r e l a t ive  to the s t im-  
ulated hypothalamic  food cen te r  was accompanied  by a s y m m e t r y  of the EEG. The spontaneous EEG on the 
side of coagulat ion cons is ted  of low-ampl i tude  waves ,  not exceeding 25 g V, with total  d i sappearance  of slow, 
h igh-ampl i tude  waves  of 50-100 ~V. Under  these  conditions the a n i m a l ' s  food r e s p o n s e  was evoked by a 
s t imula t ing  cu r r e n t  of lower  vol tage.  Often the actual  p resen ta t ion  of food to the sa t ia ted an imals  with a 
des t royed  dorsa l  h ippocampus  was accompanied  by a n o r m a l  food r e s p o n s e  (Fig. 1). 

Uni la te ra l  des t ruc t ion  of zones of the mesencepha l i c  r e t i cu l a r  fo rmat ion  was accompanied  by a 
m a r k e d  d e c r e a s e  in the level  of co r t i ca l  e l ec t r i ca l  act ivi ty  of both h e m i s p h e r e s ,  as r e f l ec t ed  in the appea r -  
ance of slow, low-ampl i tude  waves ,  in te r rup ted  by 3-4 see  per iods  of sp indle -shaped  act ivi ty  with an ampl i -  
tude of not m o r e  than 100 ~V. The genera l  s ta te  of the an ima l s  a l so  changed and they b e c a m e  apathet ic  
and adynamic .  

The food r e s p o n s e  of the an imals ,  even a f te r  uni la tera l  des t ruc t ion  of the mesencepha l i c  r e t i cu l a r  
format ion ,  o c c u r r e d  if the s t rength  of the s t imulat ing cu r r en t  was  inc reased  by s e v e r a l  t imes  or it was ab-  
sent comple te ly .  An i nc r ea s e  in the voltage of the cu r r en t  by 2.5 t imes  a f te r  r i gh t - s ided  des t ruc t ion  of the 
mesencepha l i c  r e t i c u l a r  fo rma t ion  did not evoke a food r e s p o n s e  with all  its behaviora l  and e l e c t r o p h y s -  
iological  mani fes ta t ions  (Fig. 2). 

Des t ruc t ion  of the dorsa l  h ippocampus  in the sa t ia ted  r abb i t s  in these  expe r imen t s  was accompanied  
by faci l i ta t ion of the onset  of the food response .  These  r e su l t s ,  in a g r e e m e n t  with the few observa t ions  
r e p o r t e d  by other  w o r k e r s  [6], sugges t  that  the intact  dorsa l  h ippocampus  has  an inhibi tory effect  on food 
r e s p o n s e s .  
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Fig. 2. Food r e s p o n s e  and its absence  a f te r  coagulation of the 
mesencepha l i c  r e t i cu l a r  fo rmat ion  on the r ight  side. F rom top 
to bot tom: t ime m a r k e r ,  1.f.) left  f rontal ,  1.po) left pa r ie ta l ,  1.o.) 
!efl  occipital ,  r . f . )  r ight  frontal ,  r .p.)  r ight  pa r ie ta l ,  r .o . )  r ight  
occipi tal  cor tex .  HPT) La te ra l  hypothalamus on the left  side, 
HPC) dorsa l  h ippocampus  on the r ight  side, RF) mesencepha l ic  
r e t i c u l a r  fo rmat ion  on the r ight .  Thick line r e p r e s e n t s  m a r k e r  
of s t imulat ion of l a t e r a l  hypothalamus .  Black dots r e p r e s e n t  
food r e sponse .  Cal ibrat ion:  50 #V. 

The r e su l t s  of expe r imen t s  with des t ruc t ive  les ions  at  the mesencepha l ic  level ,  involving the r e t i cu -  
l a r  fo rmat ion  to some degree  or other,  a r e  e x t r e m e l y  cont rad ic tory .  In pa r t i cu la r ,  hyperphagia  and in- 
c r e a s e d  body weight have been descr ibed  a f te r  extensive b i l a t e ra l  divisions in the l a t e ra l  zones of the 
mesencepha lon  in cats  [17] and r a t s  [14]. At the s a m e  t ime,  the re  a r e  r e p o r t s  of the development  ofaphagia  
in an imals  a f t e r  des t ruc t ion  of the r e t i c u l a r  fo rmat ion  v e n t r o - l a t e r a l l y  to the c i rcumaqueducta l  g ray  m a t -  
t e r  [8, 11] and in the region of the red  nucleus [10, 11, 13, 15]. The his tological  control  to the p r e sen t  ex-  
p e r i m e n t s  showed that the loci of coagulat ion lay in the region of the rues ecephal ic  r e t i c u l a r  fo rmat ion  without 
affect ing neighboring s t ruc tu r e s ,  espec ia l ly  the media l  l emniscus .  This fact  is emphas ized ,  because  of the 
conclusions drawn f rom Skul te ly 's  r ecen t  observa t ions  [16] concerning the different  r o l e s  of mesencepha l i c  
s t r u c t u r e s  in food r e s p o n s e s .  According to these  observa t ions ,  des t ruc t ive  les ions  confined to the reg ion  
of the media l  l emniscus  were  accompanied  by iwperphagia  in r a t s .  ~<ultely pos tu la tes  that  hyperphagia  in 
an imals  is the r e su l t  of the in ter rupt ion of informat ion  concerning the intake of food into the body f rom r e -  
cep to r s  of the o ro -pha ryngea l  region and the p rox ima l  port ion of the gas t ro - in t e s t ina l  t r ac t .  

It can be concluded f rom the r e s u l t s  of the p r e sen t  expe r imen t s  and the analys is  of those of previous  
invest igat ions that  l imi ted  coagulat ion at  the mesencepha l i c  level  in t e r fe res  with the fo rmat ion  of the food 
r e sponse .  The g r ea t e s t  changes in the food r e s p o n s e  take place af ter  des t ruc t ion  chiefly in the region of 
the r e t i cu l a r  format ion .  This suggests  that  the mesencepha l i c  r e t i cu l a r  fo rmat ion  is an in te rmedia te  link 
in the chain of physiological  m e c h a n i s m s  forming  purpos ive  food behavior .  The con t rad ic to ry  r e su l t s  of 
expe r imen t s  with coagulat ion in the region of the mesencepha l i c  r e t i cu l a r  fo rmat ion  and, in pa r t i cu la r ,  the 
phenomena of hyperphagia ,  can be a t t r ibuted to the fact  that  the extensive zone of coagulat ion included the 
region of the media l  l emniscus  r e spons ib l e  for  the m e c h a n i s m  of " senso ry  sat ia t ion '~ [1] as well  as  
the r e t i c u l a r  format ion .  Evaluation of the ro le  of the dorsa l  h ippocampus and mesencepha l i c  r e t i cu l a r  fo r -  
mat ion in the development  of the food r e s p o n s e  on the bas i s  of the p re sen t  expe r imen t s  in which these  s t r u c -  
t u r e s  we re  coagulated r e v e a l s  the opposite c h a r a c t e r  of the i r  effects  on the evoked food r e s p o n s e ,  t tow- 
eve r ,  th is  conclusion does not ru le  out the poss ib i l i ty  of synerg i s t i c  effects  of these  s t ruc tu r e s  in other  phys -  
io logical  r e s p o n s e s  of  the o rgan i sm [4, 5]. 
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