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Responses arising in the hippocampus to stimulation of the sciatic nerve (somatic response) 
or of the ipsilateral hippocampus (local response) and contralateral  hippocampus (trans- 
commissural  response) were studied in acute experiments on unanesthetized curarized r ab -  
bits.  5-Hydroxytrypotophan was found to produce long inhibition of the local and t ranscom- 
missural  responses whereas the change which it produced in the somatic response was neg- 
ligible. Depression of the hippocampal responses could be prevented by preliminary ad- 
ministration of chlorpromazine and trifluoperazine. After administration of 5-hydroxytryp- 
tophan, chlorpromazine and trifluoporazine abolished the depression of the local and trans- 
eommis sural responses. 

The antiserotonin activity of the phenothiazine derivatives has so far been investigated mainly on 
peripheral organs. The important role of serotonin in brain activity necessitates the detailed study of this 
problem at the level of the central nervous system. Since serotonin does not pass readilythrough the 
blood-brain barrier, its precursor 5-hydroxytryptophan has been used, for this substance undergoes decar- 
boxylation and thereby raises the serotonin level in the brain. 

The object of the present investigation was to study the effects of neurolepties and 5-hydroxytrypto- 
phan on hippocampal evoked potentials. 

EXPERIMENTAL METHOD 

Acute experiments were performed on unanesthetized eurarized rabbits. Several typos of hippo- 
campal evoked responses-local, transcommissural, and somatic-were studied. 

A full account of the method and of each of the responses studied was given in the previous paper [i]. 
The neuroleptics used were chlorpromazine and trifluoperazine, which were injected intravenously in 
doses of 1-5 mg/kg, while 5-hydroxytryptophan was injected intravenously at the rate of 1.67 mg/kg per 
minute to avoid lowering the arterial pressure. At this rate of infusion 5-hydroxytryptophan induced EEG 
activation which began at a strictly definite time (22.25 • 1.61 rain), corresponding to the results of admin- 
istration of 5-hydroxytryptophan in a dose of 37.15 :~ 2.68 mg/kg [2]. 

E X P E R I M E N T A L  R E S U L T S  AND D I S C U S S I O N  

Chlorpromazine and trifluoperazine caused a marked increase in amplitude of the local and trans- 
commissural responses by 100-200% of their initial level (Fig. IB~ Fig. 2C, 2). Potentials evoked by sciatic 
nerve stimulation (Fig. IA, 2) were completely or almost completely unchanged by the action of these drugs. 
These changes affected mainly the positive wave of the somatic response, which was increased by not more 
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Fig. 1. Effect  of ch lo rp romaz ine  on somat ic  (A), local (B), 
and t r a n s c o m m i s s u r a l  (C) h ippocampal  evoked r e s p o n s e s  
of a rabb i t  be fo re  (1) and 15 (2) and 180 rain (3) a f t e r  in- 
t ravenous  inject ion of ch lo rp romaz ine  (5 mg/kg)o  

than 20-30% of its init ial  level ,  and they were  obse rved  only in those expe r imen t s  in which the synchroniz-  
ing effect  of the drugs  on the h ippocampal  e l ec t r i ca l  act ivi ty  was well  marked .  

l>arallel r ecord ing  of evoked r e s p o n s e s  and global act ivi ty  of the hippocampus showed that  the phasic  
changes in the EEG a f t e r  admin i s t r a t ion  of 5-hydroxytryptophan [2] co r responded  s t r i c t ly  to phases  of the 
change in the h ippocampal  r e s p o n s e s .  During the synchronizat ion  phase,  which developed a t  the 9th-10th 
rain of in t ravenous injection of 5-hydroxytryptophan the ampl i tudes  of the local and t r a n s c o m m i s s u r a l  r e -  
sponses  we re  inc reased  by 30-40% whereas  the somat i c  r e sponse  r ema ined  unchanged. During the per iod 
of ac t ivat ion the local  and t r a n s c o m m i s s u r a l  h ippocampal  r e sponses  (Fig. 2B, 2 and Fig. 2C, 2) were  
sharp ly  reduced  in ampli tude o r  even d i sappea red  comple te ly ,  in some expe r imen t s  the inhibition of the 
t r a n s c o m m i s s u r a l  r e sponse  commencing  r a the r  e a r l i e r  (i.e., a f t e r  a s m a l l e r  dose of 5-hydroxytryptophan) 
than inhibition of the local r e sponse .  By con t r a s t  with the two r e sponses  mentioned,  the somat ic  r e sponse  
was never  comple te ly  inhibited,even a t  the m a x i m u m  of act ion of the drug in m o s t  exper imen t s  its ampl i -  
tude r ema ined  unchanged (Fig. 2A, 1 and 2). In individual expe r imen t s  it was reduced,  but  by not more  than 
30%, and 20-30 min la te r ,  when the local and t r a n s c o m m i s s u r a l  r e sponses  were  sti l l  sharp ly  inhibited, the 
soma t i c  r e sponse  had re tu rned  to its initial  level .  Res tora t ion  of the local and t r a n s c o m m i s s u r a l  r e sponses  
occu r r ed  only a f t e r  2 - 3  h, when the no rma l  EEG was r e s t o r e d .  These r e su l t s  thus show that  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  were  changed by a much g r e a t e r  degree  than the somat i c  r e sponse  by the 
act ion of 5-hydroxytryptophan.  

A study of the effect  of 5-hydroxytryptophan and the neurolept ics  on hippocampal  e l ec t r i ca l  act ivi ty  
showed that  if ch lo rp romaz ine  was injected in a dose ef  5 m g / k g  a t  the m a x i m u m  of act ion of 5-hydroxy- 
t ryptophan (the 30th rain of infusion) the s h a r p  low-amplitude (not more  than 40-50 #V) potentials  with a 
f requency of up to 30 / s ec ,  c h a r a c t e r i s t i c  of the act ivat ion reac t ion  induced by 5-hydroxytryptophan in the 
h ippocampus  [2, 3] d i sappeared  and were  r ep laced  by a curve  with a dominant  slow (2-3 /sec) ,  h igh -ampl i -  
tude (250-300 #V) rhy thm.  The ampli tude of 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  was r e s t o r e d  to i ts  
init ial  level ,  and then r o s e  sharp ly  by 200-300% ove r  its initial level  (Figs.  2B, 3 and 2C, 3). In those ex-  
pe r imen t s  in which a s l ight  dec r ea se  in ampli tude of the somat ic  r e sponse  was obse rved  a t  the m a x i m u m  
of act ion of 5-hydroxytryptophan ch lo rp romaz ine  r e s t o r e d  it to the initial  normal  level ,  while in the other  
expe r imen t s  the somat ic  r e sponse  was unchanged. The antagonis t ic  effect  of ch lo rp romaz ine  with r e s p e c t  
to changes in the h ippoeampal  r e s p o n s e s  and spontaneous hippocampal  e l ec t r i ca l  act iv i ty  was detectable  
not only when the drug was given a f t e r ,  but  a lso  when it was given before  the 5-hydroxytryptophan.  If 5- 
hydroxyt ryptophan  was given in a per iod of synchronizat ion  of the EEG and an inc rease  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  induced by eh lo rp romaz ine  (5 m g / k g ) ,  nei ther  spontaneous e l ec t r i ca l  act ivi ty 
nor h ippocampal  r e sponses  were  changed. Despite  the continued infusion of 5-hydroxytryptophan,  the slow 
low--amplitude act ivi ty r ema ined  dominant  and depress ion  of the h ippocampal  r e s p o n s e s  did not take place .  
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Fig. 2. Abolitionby chlorpromazine of changes 
in hippocampal responses induced by 5-hy- 
droxytryptophan: A) somatic; B) local; C) 
t ranscommissural  hippocampal responses.  1) 
Before injection, 2) 30 min after  infusion of 
5-hydroxytryptophan (total dose 51 mg/kg), 3) 
20 rain, 4) 180 min after intravenous injection 
of chlorpromazine (5 mg/kg).  

Closely s imilar  patterns were observed in the 
study of the action of trifluoperazine on the effects of 
5-hydroxytryptophan described above. If trifluopera- 
zine was injected during the development of 5-hydre• 
tryptophan activation, it abolished the activation, as 
it also did the depression of the hippocampal r e -  
sponses (local and transcommissural) .  The somatic 
response, which was unchanged or only slightly in- 
hibited by 5-hydroxytryptophan, was res tored to its 
initial values after administration of trifluoperazine~ 
In the intensity of its effect tr ifluoperazine was 
slightly lower than chlorpromazine. To abolish the 
developing effect of 5-hydroxytryptophan a dose of 7 
mg/kg trifluoperazine was necessary,  whereas chlor- 
promazine abolished this effect in a dose of 5 mg/kg.  
Trifluoperazine also prevented the development of the 
effects of 5--hydroxytryptophan (injection of 5-hydroxy- 
tryptophan after  trifluoperazine), but whereas chlor- 
promazine in a dose of 5 mg/kg completely p r e -  
vented the effect of 5-hydroxytryptophan, trifluopera- 
zine, even in a dose of 7 mg/kg,  merely delayed the 
onset of the changes described (from 20-25 rain to 
~-1.5 h). 

Definite antagonism was thus revealed between 
5-hydroxytryptophan and the phenothiazine derivatives 
ehlorpromazine and trifluoperazine in their  effect on 

the local and t ranscommissural  responses.  The intensity of this effect of trifluoperazine is somewhat 
lower than that of chlorpromazine. 
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