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Tropane  is the basic s t ruc tu ra l  unit of biological ly act ive  compounds such as cocaine,  ecgonine, a t ropine ,  
e tc .  Tropane is known to have a s t imulat ing act ion on the CNS [1, 2]. On miero ion tophore t ic  invest igat ion of 
neurons  c~ the v~a t ro la te ra l  tha lamus ,  t ropane  potent iated the s t imulat ing effect  of noradrenal in .  It is suggested 
that  act ivat ion of ad renoreeep to r s  of deep brain  s t r u c t u r e s  (the tha lamus ,  and so on) l ies at the bas i s  of ex -  
ci tat ion of c e r eb ra l  cor t ical  neurons in r e sponse  to sy s t emic  admin is t ra t ion  of tropmae [1]. However ,  i t  is diff i -  
cult to explain excitat ion of cor t ica l  neurons  obse rved  following micro ion tophore t ic  appl icat ion of t ropane  to them 
by act ivat ion of ad r eno recep t o r s .  We know that  the basic  effect  of noradrena l in ,  applied micro iontophore t ica l ly  
to c e r e b r a l  cor t ica l  neurons is not excitat ion,  but inhibition of e l ec t r i ca l  act ivi ty  [3, 4]. 

The a im of this  invest igat ion was a micro iontophore t ic  study of poss ib le  in te rac t ion  between t ropane and 
m e m b r a n e  acetylcholine r e c e p t o r s  of cor t ica l  neurons .  Aeetylcholine (ACh) is the pr incipal  c la imant  fo r  the 
ro le  of exc i t a to ry  media to r  in the ce r eb ra l  cor tex .  

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

Expe r imen t s  were  ca r r i ed  out on 17 adult rabbi t s  weighing 3-3.5 kg, immobi l ized  with diplacin~ {5 m g / k g )  
and ar t i f ic ia l ly  venti lated.  Action potent ials  (AP) of s ensomoto r  cor t ica l  neurons  were  der ived ex t race l lu la r ly  
by one b a r r e l  of a f i v e - b a r r e l e d m i c r o p i p e t ,  f i l ledwith 3 M NaC1. The remain ing  b a r r e l s  were  used for  m i c r o -  
iontophoret ic  appl icat ion and were  fil led with aqueous solutions of the following substances :  t ropane  hydro -  
chloride (0.3 M, pH 4.5), ACh chloride (0.3 M, pH 4.0), a t ropine sulfate  (0.3 M, pH 4.5). One ba r r e l ,  filled with 
3 M NaC1, was used to  moni tor  and compensate  cu r ren t  a r t e fac t s .  

E X P E R I M E N T A L  R E S U L T S  

The predominant  effect  of t ropane ,  like ACh, when applied micro ion tophore t ica l ly  to the cor t ica l  neurons ,  
was excitat ion,  r e f l ec ted  in an inc rease  in spontaneous AP frequency.  Tropane exci ted 27 and ACh 31 of the 67 
neurons  t es ted  (Table 1). E lec t r i ca l  act ivi ty of a cons iderable  propor t ion  of neurons  was inhibited by t ropane 
(29 of 67 neurons) and ACh (23 of 67). Charac te r i s t i ca l ly ,  the d i rec t ion  of r e sponse  of the neurons  to  t ropane and 
ACh was the s ame .  The overwhelming  major i ty  of neurons  exci ted by ACh (31) were  exci ted by t ropane (27), of 
those  inhibited by ACh (23) 20 were  inhibited by t ropane ,  and of those not responding to ACh (13) 12 did not r e -  
spond to  t ropane .  

The pa t t e rn  of exc i ta to ry  neuronal  r e s p o n s e s  to t ropane was ve ry  s i m i l a r  to the pa t t e rn  of typical  r e sponses  
to  ACh. The r e sponse  usually had two phases:  shor t  inhibition followed by powerful  excitat ion,  often with a long 
a f te re f fec t .  

The exc i ta tory  r e sponses  to t ropane were  s m a l l e r  in magnitude than those  of ACh despite  the use of equi-  
mo la r  solutions of the subs tances  and equali ty of the micro iontophore t ic  cu r r en t s .  Typical  curves  of exc i t a to ry  
effect  as a function of dose of ACh and t ropane  applied to  the same  neuron a re  given in Fig .  1. A cons iderable  
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TABLE 1. Corre la t ion  between Different 
Types of Responses of Sensomotor  Cortical  
Neurons to Microionto )horotic Application 
of ACh and Tropane 

T ropane 
T oral ACh no effect + 

+ 2g i 3, - -  2 23 
No effect 0 I2 13 

Total 27 22 I8 67 

Legend. Numbers indicate number  of neu-  
rons;  +) increase  in frequency,  -) decrease  
in frequency of AP. 
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Fig. 1. Dependence of exci tatory effect of tropane and ACh on sensomotor  cort ical  neurons on 
dose of microiontophoret ieal ly  applied substances .  Abscissa ,  microiontophoret ic  current ,  in 
nA (1 �9 10 -9 A). Quantity (dose) of substances applied to neuron is proport ional  to s t rength of 
current ;  ordinate,  increase  in sponianeous discharge frequency of neuron (in % of initial f r e -  
quency of AP before application of agents taken as zero .  1) ACh; 2) t ropane.  

Fig.  2. Reduction of exci tatory effect of tropane by atropine.  Abscissa ,  t ime (in mia); ordinate, 
firing rate of neuron (sp ikes /see) .  Horizontal  lines indicate duration of microiontophoret ic  
application of substances;  numbers  above them show strength of microiontophoret ic  currents  
(in hA). 

Fig. 3. Reduction in magnitude of exci tatory response of neuron to ACh by tropane.  Legend as 
to Fig. 2. 

shift to  the right of the d o s e - e f f e c t  curve for t ropaae will be apparent,  evidence that it is less effective than 
ACh. 

On the basis of the foregoing facts it can be postulated that t ropane in teracts  with the same receptors  of 
the nerve cell membrane  as ACh. The specif ici ty of activation of muscar in ic  ACh recep tors  by t ropane is con-  
f i rmed by reduct ion of the exci ta tory effect of t ropane by the muscar in ic  cholinolytic atropine (Fig. 2). Antago- 
nismbetween atropine and t ropane was observed in all of the four neurons tested.  

A fact which deserves  special  attention is the reduction of the exci ta tory response of the neuron to ACh 
after  p re l iminary  microiontophoret ic  application of t ropane.  One typical  example of such antagonism between 
t ropane and ACh is i l lustrated in Fig. 3. It will be clear  f rom Fig. 3 that both tropane and ACh have an exci ta-  
to ry  action on the neuron, although in the case of tropane this effect was much weaker  and developed more  s low- 
ly. ACh, applied against the background of res idual  excitation of the neuron after  application of tropane had 
ended, did not induce such powerful excitation as that which charac te r ized  it before t ropane.  The acetyleholine 
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r e sponse  developed slowly, did not r each  i ts  initial value, and was often in ter rupted  by per iods  of marked  in-  
hibition of unit act ivi ty.  Antagonistic in teract ion between t ropane and ACh of this  kind was observed  in f ive of 
seven  neurons tes ted .  

It can be concluded f r o m  these r e su l t s  that  t ropane speci f ica l ly  ac t iva tes  musca r in ic  ACh r e c e p t o r s  in the 
c e r e b r a l  cor tex.  While it has  low int r ins ic  act ivi ty  (effect iveness) ,  by occupying ACh r e c e p t o r s  it can en te r  into 
compet i t ive re la t ionships  w i th the  na tura l  ACh of ne rve  t i s sue  and reduce the exc i ta tory  effect  of the la t t e r .  The 
musca r in i c  cholinolytic effect  of atropine is pe rhaps  based on this  s a m e  p r o p e r t y  of t ropane ,  which accounts for  
the g r e a t e r  pa r t  of its molecule .  Inhibition of act ivi ty  of some of the cel ls  studied by micro iontophore t ica l ly  ap -  
plied t ropane may  be due to i ts  competi t ion with exci ta tory  cholinergic background influences, acting on single 
neurons  f r o m  neighboring cor t ical  s t ruc tu res ,  and a lso  deep brain  format ions  and the pe r iphe ry .  

Exci tat ion of the cor tex d i scovered  by the wr i t e r s  p rev ious ly  in r e sponse  to sy s t emic  injection of t ropane  
in doses  not exceeding 10 m g / k g  was evidently due main ly  to act ivat ion of ad reno recep to r s  of s u b c o r t i c o - c o r t i -  
cal exc i ta to ry  pathways [1]. After  sys t emic  injection of t ropane in l a r g e r  doses ,  more  than 20 m g / k g ,  we ob-  
s e rved  inhibition of e lec t r i ca l  act ivi ty of c e r e b r a l  cor t ical  neurons .  The cause of this inhibition may  be the 
cholinolytic action of t ropane descr ibed  above.  This  same p rope r ty  of t ropane may  be respons ib le  fo r  the in-  
hibition of central  nervous  p r o c e s s e s  which develop in the case  of overdosage  with its de r iva t ives ,  such as 
cocaine,  atropine,  and so on. 
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Neurolept ics ,  both typical  and atypical ,  have the p rope r ty  of acce le ra t ing  dopamine (DA) tu rnover  in the 
brain,  the l imiting fac tor  in its biosynthesis  being tyros ine  hydroxylase  (TH) [4]. It is suggested that  the point 
of applicat ion of atypical  neurolept ics  may be presynapt ic  dopamine r e c e p t o r s  (autoreceptors) ,  located on t e r -  
minals  of dopaminerg ic  neurons and par t ic ipat ing  in regulat ion of the biosynthesis  and r e l e a s e  of the n e u r o -  
t r a n s m i t t e r  [13]. 

The a im of this invest igat ion was to  study the effect  of the or iginal  Soviet neurolept ic  earbidine* and to  
compare  it with that of sulpir ide on regulat ion of TH act ivi ty in synaptosomes  of the r a t  corpus s t r i a tum.  Sul- 
piride (a benzamide derivat ive)  is one of the bes t  known atypical  neurolept ics  [7]. Carbidine is  a der iva t ive  of 
y - ca rbo l i ne  and has  a unique s p e c t r u m  of action, combining fea tu res  of a neurolept ic  and an an t idepressan t  [1]. 
The neurochemica l  mechan i sms  lying at the bas is  of the psychot ropic  action of carbidine have rece ived  little 
study. Only indirect  evidence has  been obtained that  the drug can modify DA biosynthesis  [2, 3]. 

* 3 ,6 -d ime thy l - l , 2 , 3 ,4 ,4a ,9a -hexahydro -y -ca rbo l i ne  di-HC1. 
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