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Responses  in the hippocampus to s t imulat ion of the sc ia t ic  ne rve  (somat ic  response)  or  of the 
ip s i l a t e ra l  (local response)  and con t ra l e t e ra l  h ippocampus ( t r a n s c o m m i s s u r a l  response)  
were  studied in acute expe r imen t s  on unanesthetized,  curari .zed rabbits .  Chlorpromazine  
and t r i f luoperaz ine  w e r e  found to cause marked  changes in the local  and t r a n s c o m m i s s u r a l  
r e sponses .  The somat i c  r e sponse  was  l e s s  s eve re ly  affected by these  drugs.  

The l imbic  sys tem,  in which the synapt ic  t r ansmi s s ion  is of pa r t i cu l a r  in te res t  to neu ropha rmaco lo -  
gis ts ,  p lays  an imporan t  role  in the in tegra t ion of psychological  and emotional  activity.  Fo r  this r e a so n  
it was  decided to study the effect  of ch lo rp romaz ine  and t r i f luoperaz ine  on the hippocampus,  the cen t ra l  
s t ruc tu re  of the l imbic  sys tem.  

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

Acute expe r imen t s  were  c a r r i e d  out on unanesthetized,  cu ra r i zed  rabbi ts .  Severa l  types of hippo- 
campal  evoked r e sponses  we re  studied: local ,  t r a n s c o m m i s s u r a l ,  and somatic .  A detai led account of the 
methods used to obtain each of these r e sponses  and of thei r  c h a r a c t e r i s t i c s  was  given prev ious ly  [1]. 

Tr i f luoperaz ine  and ch lo rp romaz ine  were  injected in t ravenously  in doses  of between 1 and 5 m g / k g .  

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 expe r imen t s  showed that the changes in the hippocampal  evoked r e sponses  produced by the action 
of t r i f luoperaz ine  di f fered in degree  (Fig. 1A, 2; 1B, 2; 1C, 2). The ampli tude of the negat ive and posi t ive  
components  of the local  r e sponse  (Fig. 1B, 2) was i n c r e a s e d  by 40-100% of i ts  initial  level .  Tr i f luoperaz ine  
also caused marked  changes in the t r a n s c o m m i s s u r a l  hippocampal  response  (Fig. 1C, 2), and the amplitude 
of i t s  pos i t ive  and negat ive components  was  inc reased  by more  than 100% of the init ial  level .  These  changes 
in the local  and t r a n s c o m m i s s u r a l  r e sponses  appeared  5-10 rain a f t e r  injection of t r i f luoperaz ine  and las ted  
for  40-50 min. Potent ia ls  evoked by sc ia t ic  ne rve  s t imulat ion (Fig. 1A, 2) showed only slight changes: 
the i r  la tent  per iod  was not i nc rea sed  but r emained  at 17-22 msec ,  and the ampli tudes  in most  expe r imen t s  
( two-thirds  of the total  number) l ikewise was  unchanged. In those expe r imen t s  in which t r i f luoperaz ine  had 
a ma rked  synchronizing effect  (one- th i rd  of the total  number) ,  the ampli tude of the somat i c  r e sponse  was  
i nc rea sed  by not more  than 20-30%. Chlorpromazine  also inc reased  the amplitude of the local  and t r a n s -  
c o m m i s s u r a l  h ippocampal  r e sponses .  During the per iod  of max imum effect  (between 20 and 60 rain the 
ampli tude of the local r e sponse  was  i nc rea sed  by 80-100%, and that of the t r a n s c o m m i s s u r a l  r esponse  by 
100% or  more  compared  with i ts  init ial  level  on account of both components .  By cont ras t  with the above 
exper iments ,  the ampli tude of the potent ia ls  evoked by sc ia t ic  ne rve  s t imulat ion showed only a ve ry  slight 
inc rease .  

Labo ra to ry  of Pha rmaco logy  of the Nervous  System, Institute of Pharmacology ,  Academy of Medical  
Sciences of the USSR, Moscow. (Presen ted  by Academic ian  of the Academy of Medical  Sciences of the USSR 
V. V. Zakusov.) T rans la t ed  f rom Byulleten '  ~kspe r imen ta l ' no i  Biologii i Meditsiny, Vol. 74, No. 9, pp. 57-  
60, September ,  1972. Original a r t i c l e  submit ted  November  30, 1971. 

�9 1973 Consultants Bureau, a division of Plenum Publishing Corporation, 227 West 17th Street, New York, 
N. Y. 10011. All rights reserved. This article cannot be reproduced for any purpose whatsoever without 
permission of the publisher. A copy of this article is available from the publisher for $15.00. 

1051 



Fig. 1 Fig. 2 

Fig. 1. Effect  of t r i f luoperaz ine  (3 mg/kg) on somat ic  (A), local  (B), and t r a n s c o m m i s -  
su ra l  (C) hippocampal  evoked r e sponses  in rabbi t s  with an intact brain:  1) before  in-  
jection; 2) 15 min af ter ,  and 3) 180 min af ter  intravenous injection of t r i f luoperazine .  

Fig. 2. Different types  of hippocampal  r e sponses  in rabbi t s  with p remesencepha l i c  
t r ansec t ion  before  (1) and 30 rain (2) and 180 min (3) a f te r  in t ravenous injection of t r i -  
f luoperazine (3 mg/kg):  A) local; B) t r a n s c o m m i s s u r a l  h ippocampal  r e sponses .  Level  
of sect ion of the b ra in  is  shown above. 

The local  and t r a n s c o m m i s s u r a l  r e sponses  a re  known to be assoc ia ted  with synaptic excitat ion of 
dendri tes  of the py ramida l  ce l l s  [3, 4]. The local  r e sponse  a r i s e s  during di rec t  s t imulat ion of the hippo- 
campus,  and the t r a n s c o m m i s s u r a l  r e sponse  during act ivat ion of neurons  of the eon t ra l a t e ra l  h ippocampus 
by endings of c o m m i s s u r a l  f ibers .  A marked  change in these  r e sponses  a f te r  injection of t r i f luoperaz ine  
and ch lo rp romaz ine  thus re f l ec t s  the effect of these  drugs  on these  pa r t i cu l a r  types  of monosynapt ic  t r a n s -  
miss ion  within the hippocampus on one side and also between s y m m e t r i c a l  points  of the hippocampus on 
opposite s ides .  

This  effect was  not due to the wel l -known inhibitory effect  of phenothiazine de r iva t ives  on the r e t i cu -  
l a r  fo rmat ion  or on i ts  co l l a te ra l s  f r o m  the specif ic  s y s t e m  [6]. This  was  shown by the r e su l t s  of e x p e r i -  
ments  with p remesencepha l i c  t ransec t ion  of the b ra in  s tem,  which showed that the abil i ty of these two 
neuro lep t ics  to modify the local  and t r a n s c o m m i s s u r a l  r e sponses  was  sti l l  p r e s e r v e d  under conditions 
ruling out any poss ib le  influence of the mesencepha l ic  r e t i cu la r  fo rmat ion  on higher  leve ls  of the b ra in  
(Fig. 2A, 2; 2B, 2). Since the local  and t r a n s c o m m i s s u r a I  r e sponses  a re  ent i re ly  f o rmed  inthe h ippocampus  
these  r e su l t s  suggest  that the neuro lep t ics  had a d i rec t  effect  on the hippocampus which was  independent of 
the r e t i cu l a r  formation.  

So far  as the inc rease  in amplitude of the local  and t r a r i s commissu ra l  r e sponses  under the influence 
of t r i f luoperaz ine  and ch lorpromazine  is  concerned,  it may have been due to blocking of the baske t  cel ls  
of the hippocampus,  which a r e  inhibitory in function [5], by the neurolept ies ,  The absence  of inhibi tory in-  
f luences f r o m  the baske t  cel ls  leads to l iberat ion of the py ramida l  neurons  whose dendr i tes  gene ra t e  the 
response ,  with a cor responding  inc rease  in the ampli tude of the evoked responses .  However ,  the poss ibi l i ty  
l ikewise cannot be ruled out that other m e c h a n i s m s  may play a role  in the changes in the local  and t r a n s -  
c o m m i s s u r a l  r e s p o n s e s :  a change in the modulating effect  of the en tor rh ina l  and l imbic  co r t ex  or a change 
~n the inhibi tory function of the amygdala .  
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The very  slight nature of the changes in the somatic response under the influence of the neuroleptics 
is also interesting. The posi t ivecomponent  of this response is, of course,  the postsynaptic potential, which 
a r i ses  in the apical dendrites of the pyramidal  neurons under the influence of impulses arr iving along 
afferent f ibers;  the negative component is generated in the basal  dendrites of the same neurons [2]. The 
differences found in the degree of change in these three types of hippocampal responses  suggest that the 
synapses concerned with the conduction of the different types of excitation in the hippocampus are  hetero-  
geneous in their  chemical  sensitivity. Although the somatic responses  changed only slightly as a result  of 
the action of the neuroleptics,  they are  considerably modified by the action of general  anesthetics which, 
on the other hand, have little effect on the local and t r anscommissu ra l  responses.  [1], The pathways of 
spread of afferent impulses over  the hippocampus are  evidently under strong ascending influence f rom the 
re t icu la r  formation. General  anesthet ics  a re  known to have a s t ronger  action than neurolept ics  on the 
re t icu lar  formation. Systems generat ing the local and t r anscommissu ra l  responses  are known to be inde- 
pendent to a large extent of the re t icular  formation. 

The resul ts  of these experiments  suggest that the neuroleptics  studied have a less  marked effect on 
the pathways of afferent impulses  to the hippocampus and on their  spread over the hippocampus than on 
sys tems  concerned with the connection of symmet r ica l  zones of the hippocampus on opposite sides of the 
brain and with the spread of impulses within a c i rcumscr ibed  zone of the hippocampus on the same side. 
The effect of neuroleptics on the local and t r anscommissu ra l  responses  is p r i m a r y  and is not due to their  
blocking effect on the mesencephalic re t icular  formation. 
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