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Exper iments  on rabbi t s  showed that t r i f luoperaz ine  and carbidine  have a m a r k e d  depr iming 
effect  on evoked potent ials  in the pa rvoce l lu l a r  por t ion of the dorsomedia l  nucleus,  cen t rum 
medianum, nucleus reuniens of the thalamus,  p o s t e r i o r  nucleus of the hypothalamus,  and cen-  
t r a l  g r ay  m a t t e r  in r e sponse  to s t imulat ion of the sc ia t ic  nerve.  Converse ly ,  the ampli tude 
of the evoked potent ia ls  is inc reased  in the dorsa l  hippoeampus and amygda la  {baso- la tera l  
and cen t ra l  nuclei}. More marked  changes were  produced by t r i f luoperaz ine  than by c a r -  
bidine.  Imip ramine  has a m a rked  inhibitory effect  on evoked potent ia ls  in the dorsa l  hippo- 
campus ,  the pa rvoceUula r  pa r t  of the dorsomedia l  nucleus,  cen t rum medianum,  and nucleus 
reuniens  of the thalamus.  The act ion of imip ramine  on evoked r e s p o n s e s  in the amygdala  
{baso- la tera l  and cen t ra l  nuclei}, the p o s t e r i o r  nucleus of the hypothalamus,  and the cent ra l  
g ray  m a t t e r  is b iphasic ,  in the f i r s t  phase  the ampl i tude .of  the evoked r e sponses  is sharply  
increased ,  but in the second it is reduced.  Evoked r e sponses  in the mesencepha l i c  r e t i cu l a r  
fo rma t ion  a re  inc reased  to a g r e a t e r  degree  by imip ramine  than by t r i f luoperaz ine  and c a r -  
bidine. 

An impor tant  p rob lem in modern  pharmacology  is the study of the effect  of neuro t rop ic  drugs on the 
functional s y s t e m s  of the bra in .  The pr inc ip le  of sys t emic  analys is  was used in this invest igat ion to study 
the effects  of two neurolept ics  - t r i f luoperaz ine ,  carbidine (3,6- dimethyl-  1,2,3,4,4a, 9a- hexahydro-  T - c a r -  
boline dehydrochloride)  - and the an t idepressan t  imip ramine  on evoked potent ia ls  in s t r u c t u r e s  of the l imbic 
sys tem,  the diffuse tha lamocor t i ca l  nonspecif ic projec t ion  sys t em,  and the mesencepha l ic  r e t i cu l a r  f o r m a -  
tion (RF). 

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

Acute e lec t rophys io logica l  expe r imen t s  were  c a r r i e d  out on unanesthet ized rabbi ts  immobi l ized  with 
flaxedil  (5 mg/kg)  and a r t i f i c ia l ly  ventilated.  Details of the method were  descr ibed  e a r l i e r  [3]. Evoked 
potent ia ls  were  recorded  in the pa rvoceUula r  and magnoce l lu la r  pa r t s  of the dorsomedia l  nucleus, the non- 
specif ic  nuclei of the tha lamus  (centrum medianum and nucleus reuniens),  the p o s t e r i o r  nucleus of the hy- 
pothalamus,  cen t ra l  g ray  mat te r ,  dorsa l  hippocampus (area CA1), the amygda la  (baso- la te ra l  and cen t ra l  
nuclei), and the meseneepha l ic  RF in response  to sciat ic  nerve  s t imulat ion (0.01-0.1 msec ,  1-10 V). S tereo-  
taxic coordinates  of the s t r u c t u r e s  were  de te rmined  f rom the a t las  [1]. The locat ion of the e lec t rodes  was 
ver i f ied  morphologica l ly .  Altogether  285 rabbi ts  were  used in the exper imen t s .  Tr i f luoperaz ine ,  carbidine,  
and im ip ramine  were  injected int ravenously  into the rabbi ts  in doses of 1 and 5 mg/kg .  

EXPERIMENTAL RESULTS 

Under the influence of t r i f luoperaz ine  and earbidine the ampl i tudes  of the evoked responses  were  r e -  
duced and the i r  la tent  per iods  lengthened in the pa rvoce l lu l a r  pa r t  of the dorsomedia l  nucleus,  cen t rum 
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Fig. 1. Changes in evoked potent ia ls  in b ra in  s t ruc tu r e s  of the 
rabbi t  in r e sponse  to s t imulat ion of the sc ia t ic  nerve  a f t e r  in t ra -  
venous inject ion of t r i f luoperaz ine  (1 mg/kg) :  1) hippocampus;  
2) cen t ra l  nucleus of the amygdala;  3) b a s o - l a t e r a l  nucleus of the 
amygdala;  4) magnoce l lu la r  pa r t  of dorsomedia l  nucleus; 5) p a r -  
voce l lu la r  par t  of dorsomedia l  nucleus; 6) cen t rum medianum; 7) 
nucleus reuniens;  8) cen t ra l  g ray  ma t t e r ;  9) p o s t e r i o r  hypotha- 
l amic  nucleus; 10) mesencepha l i c  RF. A) before  injection, B) 1 h, 
C) 3 h a f t e r  injection of t r i f luoperaz ine .  Cal ibrat ion:  ampli tude 
200 V, durat ion 20 m s e e .  

Fig. 2. Changes in evoked potent ia ls  in b ra in  s t ruc tu r e s  of 
rabbi t  in r e sponse  to sc ia t ic  nerve  s t imula t ion  a f t e r  in t r a -  
venous inject ion of im ip ramine  (1 mg/kg) .  Legend as in Fig. 1~ 

medianum, p o s t e r i o r  hypothalamic nucleus,  and cent ra l  g ray  m a t t e r  (Fig. 1B: 5, 6, 8, 9). S imi lar  but l e s s  
ma rked  changes were  obse rved  in the nucleus reuniens of the tha lamus  but the la tent  per iod was not length-  
ened (Fig. 1B: 7). I m i p r a m i n e  a lso  inhibited evoked r e sponses  in the cen t rum medianum and nucleus r e -  
uniens (Fig. 2B: 6, 7). The max imal  changes  in the evoked r e sponses  in the pa rvoce l lu l a r  pa r t  of the dor-  
somedia l  nucleus,  een t rum medianum, and nucleus reuniens were  obse rved  between 20 and 80 rain a f t e r  the 
inject ion of t r i f luoperaz ine  or  carbidine (Fig. 1B: 5, 6, 7). I m i p r a m i n e  inhibited the evoked r e sponses  in 
the pa rvoce l lu l a r  pa r t  of the dorsomedia l  nucleus by a l e s s e r  degree  than t r i f luoperaz ine  (Fig. 2B: 5). 
Evoked potent ia ls  in the magnoee l lu la r  pa r t  of the dorsomedia l  nucleus were  not affected by these  drugs 
(Figs. 1B: 4 and 2B: 4). Meanwhile in the cen t ra l  g ray  m a t t e r  and p o s t e r i o r  hypothalamic nucleus the 
maximal  depr iming  effect  of t r i f luoperaz ine  and carbidine  appeared  between 50 and 240 min  a f t e r  injection 
of the drugs,  i .e. ,  the effect  developed m o r e  slowly than in the previous  case  (Fig. 1C: 9). The seve r i ty  of 
these  changes was g r e a t e r  a f t e r  the act ion of t r i f luoperaz ine  than of carbidine.  The effect  of i m p r a m i n e  on 
the evoked r e s p o n s e s  in the p o s t e r i o r  hypothalamic nucleus was biphasic :  in the f i r s t  1-1.5 h the ampli tude 
of the evoked potent ia ls  rose  (Fig. 2B: 8), but l a t e r  (second phase)  it fell  gradual ly  below the initial level  
(Fig. 2C: 8). 

The ampli tude of the somat ic  evoked r e s p o n s e s  in the b a s o - l a t e r a l  and cen t ra l  nuclei of the amygdala  
was inc reased  by t r i f luoperaz ine  and carbidine  by a g r e a t e r  degree  (Fig. 1B: 2, 3) than in the dorsa l  hippo- 
campus  (Fig. 1B: 1). Changes in the evoked potent ia ls  in the nuclei of the amygda la  a f t e r  inject ion of imi -  
p ramine  were  b iphasic .  In the f i r s t  phase,  which las ted  f r o m  10 rain to 1.5 h, the ampli tude of the poten- 
t ia ls  i nc reased  both in the b a s o - l a t e r a l  and in the cen t ra l  nucleus of the amygdala  (Fig. 2B: 2, 3). The 
second phase  developed during the 2-3 h a f t e r  inject ion of the drug: the ampli tude of the evoked potent ia ls  
gradual ly  fel l  below its initial level  (Fig. 2C: 2, 3). 
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The amplitude of the evoked potentials in the mesencephal ic  RF increased  a f te r  injection of t r i f luo-  
peraz ine  and carbidine (Fig. 1B: 10)~ An even g r e a t e r  increase  in the amplitude of the evoked potentials 
was r eco rded  30-50 rain a f t e r  the injection of imipramine (Fig. 2B: 10). 

It can be concluded f rom the analysis  of these resul ts  that t r i f luoperazine ,  carbidine,  and imipramine 
have a we l l -marked  depriming action, of different  strength,  on ce r ta in  components of the nonspecific sys-  
t em of the thalamus.  Similar  resul t s  were  obtained by Nikolaeva and Kozhin [5], who found a dec rease  in 
excitabil i ty in the medial nuclei of the thalamus af te r  adminis t ra t ionof  imipramine .  It is interest ing tonote  
that, according to data in the l i t e ra ture ,  the excitabil i ty of the thalamic projec t ion  sys tem is also reduced 
a f t e r  adminis t ra t ion  of st imulants [9]. Meanwhile t r i f luoperazine,  carbidine,  and imipramine  do not inhibit 
evoked responses  in the mesencephal ic  par t  of RF but, on the contrary ,  they increase  the i r  amplitude; th i s  
inc rease  in the evoked responses  is g rea tes t  a f te r  adminis t ra t ion of imipramine.  Presumably  these drugs 
have no depriming effect  on the mesencephal ic  par t  of RF whereas  imipramine,  in doses of 1 and 5 mg/kg, 
by cont ras t  evidently act ivates  mesencephal ic  RF [11]. Opinions still  differ  regarding relat ions between 
the diffuse tha lamocor t ica l  project ion sys tem and the ascending nonspecific sys tem [2, 12]. The thalamic 
and mesencephal ic  nonspecific sys tems  can presumably  function under  ce r t a in  conditions e i ther  as a single 
sys tem or,  by contrast ,  as antagonistic sys tems .  Tr i f luoperazine ,  carbidine,  and imipramine  have opposite 
e f f ec t s  on evoked potentials  in these sys tems ,  evidently ref lect ing the functional independence of these sys-  
t ems  during the act ion of the th ree  drugs studied. 

Changes in the evoked potentials in the various s t ruc tu res  of the l imbic sys tem,  which is concerned 
with the format ion  of behavioral  and emotional responses ,  deserve  pa r t i cu la r  attention. The hippocampus 
is known to exer t  inhibitory control  over  the s t ruc tu res  of the bra in  s tem [6, 7]. Tr i f luoperaz ine  and ca r -  
bidine, in the doses used, evidently potentiate the inhibitory effects  of the hippocampus on these s t ruc tu res .  
This hypothesis  is based on the resul ts  of our  previous investigation [4]. Imipramine,  on the o ther  hand, 
weakens the influence of the dorsal  hippocampus, t he reby  sharply inhibiting the local,  t r anscommissura l ,  
and somatic  hippocampal responses .  

The fact that the effects  of imipramine on evoked potentials in the amygdala, pos t e r io r  hypothalamic 
nucleus, and cent ra l  g ray  ma t t e r  a re  phasic in cha rac t e r  deserves  attention, It is in teres t ing  to note that 
the inc rease  in the evoked potentials observed in the f i r s t  phase takes place para l le l  with the inc rease  in 
the responses  in RF and with the i r  dec rease  in the cent rum medianum and nucleus reuniens.  The effects 
of imipramine in the amygdala, pos t e r io r  hypothalamus, and centra l  g ray  ma t t e r  during this period a re  evi-  
dently connected with its activating effect .  As far  as the cent ra l  nucleus of the amygdala is concerned,  this 
region in turn  is known to have a faci l i ta tory effect  on s t ruc tu res  of the diencephalon and mesencephalon 
[13]. In the second phase the effects  of imipramine in the pos t e r io r  hypothalamic nucleus and centra l  gray 
ma t t e r  come to r e semble  more  c losely  the effects  of t r i f luoperazine  and carbidine.  During this per iod 
imipramine has an inhibitory effect  on theamygdala  also. 

Tr i f luoperazine ,  carbidine,  and imipramine  thus modify the in t racent ra l  re la t ions  between the as -  
cending activating, l imbic,  and thalamocor t ica l  nonspecific sys tems and the re la t ions  within these sys tems  
themselves .  These effects  a r e  evidently ref lec ted  in the format ion  of the integrated response  of the body 
during the development of the cha rac te r i s t i c  effects  of neurolept ics  and ant idepressants .  
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