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Cocaine, a serotonin M antagonist and dihydroergotamine,  a D antagonist,  considerably  i n -  
h i b i t e d  the uptake of serotonin  by human platelets  (by 90 and 62% respec t ive ly  in a c o n c e n -  
t ra t ion  of 10 -4 M). The M antagonist of serotonin,  morphine,  its D antagonist desery l* ,  and 
the T antagonist  tipindole inhibited serotonin uptake by a much l e s s e r  degree  (by 33, 28, and 
18% respec t ive ly  in a concentra t ion of 10 -4 M). It is postulated that the T'serotonin" cen te r  
of the membrane  c a r r i e r  part ic ipat ing in the t r ansmembrane  t ranspor t  of serotonin is not 
identical  with any one pa r t i cu la r  type of serotonin r ecep to r .  
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Serotonin t r anspo r t  f rom the synaptic space into the presynapt ic  ending of the neuron is one of the main 
methods of intrasynapt ic  inactivation of the amine [14] and it  is,  consequently,  a possible ta rge t  fo r  the action 
of psychotropic  drugs [2]. The s imi la r i ty  between the p roces se s  of serotonin t ranspor t  through the p resynap-  
tic membrane  and through the platelet  membrane  makes it possible to use the la t ter  as a model with which to 
study the effect of drugs on t r ansmembrane  serotonin t r anspor t  [9]. This problem is bound up with the function 
of K+,Na+-ATPase and it  takes place with the par t ic ipat ion of an hypothetical membrane  c a r r i e r ,  the centers  
of which can re ta in  Na + and serotonin [11]. Ant idepressants  of the imipr imine  group inhibit serotonin t r a n s -  
por t  into platelets  more  specif ical ly than neurolept ics ,  chotinolytics,  and amphetamine [4, 13], probably through 
competi t ion with Na + for  the cen te r s  of the membrane  c a r r i e r  [11] and ATPase  [1]. Baumgar tner  and Born 
[6] postulated that platelet  aggregation induced by serotonin and uptake of serotonin by plateIets  take place 
through the binding of serotonin with the same cen te r  of the membrane  c a r r i e r .  Serotonin-induced platelet  
aggregation was prevented by D antagonists,  but not by M antagonists of serotonin [8], and it was accordingly 
concluded that the "serotonin"  cen te r  of the membrane  c a r r i e r  is identical with the D type of serotonin r e -  
ceptor  [8, 11]o However,  no r e f e r ence  could be found in the l i t e ra tu re  that was special ly devoted to the inves-  
t igation of the effect  of antagonists of serotonin on its uptake by platelets .  

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

The ra te  of uptake of serotonin by platelets  and the method of s ta t i s t ica l  analysis of the resu l t s  were  
descr ibed  previous ly  [3]. The substances used and the i r  concentrat ions are  given in Table 1. 

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

Cocaine and dihydroergotamine,  in a concentrat ion of 10 -4 M, sharply inhibited serotonin uptake by 
platelets  (by 90 and 62% respect ively) .  The effect  of morphine,  desery l ,  and tipindole [5], even in such a high 
concentra t ion [12], was much weaker  (inhibition by 33, 28, and 18% respect ively;  Table 1). Serotenin antagon- 
is ts  inhibiting its uptake by human platelets  thus belong to both the M (cocaine) and D (dihydroergotamine) 
types,  whereas  serotonin- induced platelet  aggregation was blocked only by D antagonists (LSD-25, dibenzyl-  
ine, deseryl)  [7, 8]. In the p resen t  exper iments  deseryl ,  which sharply inhibits platelet  aggregation [7], caused 
ve ry  l i t t le  change in the ra te  of serotonin uptake by platelets ,  whereas  cocaine, which does not affect platelet  
aggregation [8], c l ea r ly  inhibited serotonin uptake. Taken as a whole these resu l t s  do not support  the view that 

* 1 -methy l -D- lyse rg ic  acid butanolamide.  
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TABLE 1. Effect of Antagonists of Serotonin 
on its Uptake by Platelets  (% of inhibition) 

Drug 

Morphine 
Cocaine 
Deseryl 
(methysergide) 

Dih.ydroergot amine 
Tipmdole 

Concentration in incubation 
medium (in M)* 

i0 -~ (n=6)  

18,74• 
33,24• 

14,13• 

19,72_+3,995 
14,15• 

I 0 -~' (n~6)  

62,12• 5 

24,69• 

24.43• 
16.24• 

10 -4 (n=6)  

33.17• 
90,05• 
28,56• 

62,33• 
18,33• 

* In all concentrat ions tested the drugs d id  not 
change the serotonin concentration in plate- 
lets af ter  incubation with p lasma for  20 rain~ 
~P > 0.05 
$ P < 0.05 compared with control (samples 
without drugs). 

the same "serotonin" center of the membrane carrier is involved in the transmembrane transport of serotonin 
and in platelet aggregation. The same conclusion was reached by workers who studied the action of deseryl, 
serotonin, and its derivatives on these two processes [7]. 

The "serotonin" center of the membrane carrier concerned in serotonin transport is thus evidently not 
identical with any one type of serotonin receptor (M, D, or T). Inhibition of serotonin uptake by platelets under 
the influence of cocaine and dihydroergotamine may be the result of the direct action of the drugs on the plate- 
let membrane [i0] and not due to their antiserotonin properties. 
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