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Antidepressants  of the imipramine group considerably inhibit serotonin uptake by human 
platelets  in concentrat ions of 10 -7 to 10 -~ Mo Of the neurolept ics ,  only haloperidol (10 -~ M) 
significantly inhibits Serotonin uptake by platelets .  Amphetamine and cholinolytics do not 
affect serotonin uptake by platelets  even in a concentration of 10 -4 M. The specifici ty of the 
effect of the ant idepressants  confirms the view that their thymoanaleptic action is an indirect  
effect brought about through activation of serotoninergic  p r o c e s s e s .  
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Manifestations of the action of ant idepressants  are  associated with their  cent ra l  adrenergic  and se ro-  
toninergic effects [3, 5]. Many methods of screening the adrenergic  action of drugs have been developed [1]. 
However, only a few of these methods can reveal  the serotoninergic  p roper t i e s  of psychotropic  drugs  [4]. 
These methods record  changes in the behavior  of animals that are  considered to be connected with the 
inhibition of serotonin t ranspor t  f rom the synaptic space into the p r e s y n a p t i c n e r v e  ending, leading to an 
increase  in the number of serotinin molecules  acting on postsynaptic r ecep to r s  [7]. Direc t  measurement  
of serot inin-H 3 t ranspor t  through presynapt ic  membranes  (synaptosomes of rat  b ra in  tissue) has been 
suggested as a test for  ant idepressant  screening [9]. 

Considering the species differences in the action of drugs on t r ansmembrane  serotonin t ranspor t  
(rST) and also the s imilar i ty  of the p roces se s  of serotinin t ranspor t  through presynapt ic  membranes  of 
neurons and membranes  of platelets  [11], the possibil i ty of using measurement  of the rate of serotinin 
uptake by human platelets  for  ant idepressant  screening was investigated. For  this purpose the effects of 
standard ant idepressants  of the imipramine  group were compared with the effects of neurolept ics ,  cholino- 
lytics,  and amphetamine,  s imi la r  to them in pharmacological  action and chemical  s t ruc ture :  

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

In each experiment pooled samples of blood f rom 2 or  3 healthy blood donors were used, The method 
of taking the blood, obtaining p la te le t - r i ch  p lasma,  and determining the serotonin concentration f luoromet r i -  
ca l ly in thep la te l e t s  was descr ibed previously [6]= P la te le t - r i ch  p lasma was diluted (1 �9 1) with a solution 
containing 2 mMMgC12, 20 mM KC1, 112 mM NaC1, and 20 mM t r i s - b u f f e r  (pH 7.4)~ The diluted p lasma 
was distributed in samples of 1 ml among polyethylene tubes and incubated for  15 rain with 1 #g serotonin.  
The prepara t ions  (0.1 ml of solutions made up in 0.9% NaC1 f rom powders or  ampule-packed forms) were  
added to the incubation medium 5 rain before  the serotonin~ Two paral le l  tes ts  were car r ied  out with each 
concentration of the substance used. Incubation was stopped by cooling the samples to 1-4~ The rate  of 
TST was judged f rom the inc rease  in the serotinin concentration during incubation (in % of its initial concen- 
tration, which was 0.17 �9 0.01 g #g se ro t in in /mg protein;  n = 16). The protein concentration in the platelet  
residue was determined by Lowry ' s  method [10]. P re l imina ry  tests  showed that none of the drugs ,  when 
incubated with p lasma for  20 min, al tered the serotonin concentrat ion.  The names and doses of the drugs  
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T A E L E  1. E f fec t  of P s y c h o t r o p i c  D r u g s  
on Sero ton in  Uptake  b y  Human  P l a t e l e t s  
(M L m )  
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Legend .  In e v e r y  c a s e  u n l e s s  s p e c i f i e d  
to the  c o n t r a r y ,  P < 0.01; NS) d i f f e r e n c e s  
not s i g n i f i c a n t  (P > 0.05).  

a r e  g iven  in T a b l e  1. T h e  n u m e r i c a l  r e s u l t s  w e r e  s u b j e c t e d  
to s t a t i s t i c a l  a n a l y s i s  [2]. 

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

Dur ing  incuba t ion  of  p l a s m a  with  1 #g s e r o t i n i n  fo r  
15 ra in  the  s e r o t o n i n  con ten t  in  the  p l a t e l e t s  i n c r e a s e d  a m . s t  
t h r e e f o l d .  A n t i d e p r e s s a n t s  wi th  a m a r k e d  t h y m o a n a l e p t i e  
( i m p r o v i n g  the mood) a c t i on ,  n a m e l y  c h l o r i m i p r a m i n e ,  i m i p -  
f a m i n e ,  and a m i t r i p t y l i n e ,  c o n s i d e r a b l y  r e d u c e d  th i s  i n -  
c r e a s e  in the  s e r o t i n i n  c o n c e n t r a t i o n  even in low c o n c e n t r a -  
t ions  (10-7-10 -~ M). T h e i r  s e c o n d a r y  d e r i v a t i v e s ,  the c l i n i -  
c a l  ac t ion  of which  i s  to a b o l i s h  m o t o r  inh ib i t ion  in d e p r e s -  
s ive  p a t i e n t s  [3], w e r e  e f f e c t i v e  oniy in a h ighe r  c o n c e n t r a t i o n  
(10 -~ M). N e i t h e r  n e u r o l e p t i c s  (except  h a l e p e r i d o l )  n o r  a m -  
p h e t a m i n e  o r  c h o l i n o l y t i c s  had any  e f f ec t  on TST in th i s  con-  
c e n t r a t i o n .  A m p h e t a m i n e  and c h o l i n o l y t i c s  l i k e w i s e  had no 
e f fec t  in a h i g h e r  c o n c e n t r a t i o n  (10 -4 M). T h e  ac t i on  of  
n e u r o l e p t i c s  in t h i s  c o n c e n t r a t i o n ,  h o w e v e r ,  could be  con-  
s i d e r e d  to b e  n o n s p e c i f i c ,  f o r  they  may  have  i n j u r e d  the  
s t r u c t u r e  of  the p l a t e l e t s  [13]. Inh ib i t ion  of TSE by h a l o -  
p e r i d o l  cou ld  p e r h a p s  depend  on i t s  ab i l i t y  to b l o c k  a - a d r e n -  
e r g i c  r e c e p t o r s ,  which  a r e  s i m i l a r  in s t r u c t u r e  to the  s e r o -  
tonin r e c e p t o r s  of  p l a t e l e t s  [12]. H o w e v e r ,  in  the  o v e r a l l  
e f fec t  of h a l o p e r i d o l ,  i t s  e f f ec t  on p o s t s y n a p t i c  r e c e p t o r s  was  
p r e d o m i n a n t  [8]. 

T h e  r e s u l t s  show tha t  i nh ib i t i on  o f  TST i s  s p e c i f i c  
fo r  the a n t i d e p r e s s a n t s .  T h i s  r e s u l t  c o n f i r m s  the v iew that  
t h e i r  t h y m o a n a l e p t i c  e f fec t  i s  m e d i a t e d  th rough  a c t i v a t i o n  
of c e n t r a l  s e r o t o n i n e r g i c  p r o c e s s e s  [3]. E s t i m a t i o n  o f  
s e r o t o n i n  up take  b y  p l a t e l e t s  can be  u sed  to d i f f e r e n t i a t e  
d r u g s  be long ing  to the  a n t i d e p r e s s a n t  g r o u p  and a l s o  to  
d i s t i n g u i s h  b e t w e e n  a n t i d e p r e s s a n t s  and o t h e r  c l a s s e s  of  
p s y c h . t r o p i c  d r u g s .  

L I T E R A T U R E  C I T E D  

1. N . K .  B a r k o v  and V. V. Z a k u s o v ,  F a r m a k o l .  T o k s i k o l . ,  No. 6 , 7 3 6  (1973). 
2. M . L .  B e l e n t k i i ,  E l e m e n t s  of  Quan t i t a t i ve  Eva lua t ion  of  the  P h a r m a c o l o g i c a l  Ef fec t  [in R u s s i a n ] ,  R iga  

(1959) o 
3. I . P .  Lap in ,  in: P r o g r e s s  in S c i e n c e ,  A n t i d e p r e s s a n t s  [in R u s s i a n ] ,  M o s c o w  (1971), pp .  7 - 4 4 .  
4. I . P .  L a p i n ,  in: P r o g r a m  and A b s t r a c t s  of  P r o c e e d i n g s  o f  a P l e n u m  of the Counci l  of  the  A l l - U n i o n  

Sc ien t i f i c  Soc ie ty  of P h a r m a c o l o g i s t s  on the  P r o b l e m  " R e s u l t s  and p r o s p e c t s  fo r  t he  c r e a t i o n  of  
n e w t h e r a p e a u t i c  s u b s t a n c e s  and t h e i r  i n t r o d u c t i o n  into c l i n i c a l  p a ~ a e t i e e  w [in R u s s i a n ] ,  T a s h k e n t  
(1972), p p .  28-290 

5. M . D .  M a s h k o v s k i i ,  Zh.  N e v r o p a t .  P s i k h i a t . ,  No.  5, 750 (1970). 
6. G . F .  O k s e n k r u g ,  V o p r .  Med ,  K h i m i i ,  No. 3, 328 (1973). 
7. G . F .  O k s e n k r u g ,  F a r a m k o l .  T o k s i k o l . ,  No. 1, 23 (1975)o 
8. P . A .  J a n s s e n ,  I n t e r n a t .  J .  N e u r o p s y c h i a t . ,  3 ,  Suppl .  1, 10 (1967). 
9, M . N .  K a n n e n g i e s s e r ,  P .  Hunt ,  and J .  P .  Raynaud ,  B i o c h e m .  P h a r m a c o l . ,  22, 73 (1973). 

10. O . H .  L o w r y ,  N. J .  R o s e b r o u g h ,  A.  L .  F a r r ,  et a l . ,  J .  B io l .  Chem. ,  193, 265 (1951), 
11. J .  M c L e a n ,  A. N i c h o l s . n ,  and D. H a r t l e r ,  L i fe  Sc i . ,  2 ,  683 (1963). 
12. F .  Micha l ,  N a t u r e ,  221, 1.253 (1969). 
13. Eo So la tun tu r i ,  M. K. P a a s o n e n ,  and M. Nyho lm,  Scand.  J .  Cl in .  Lab .  I n v e s t . ,  21, Suppl.  101, 92 (1968). 

64 


