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It is shown that the platelet serotonin level and the maximum rate of uptake of la- 
beled serotonin by platelets in the groups of patients with anxious-depressive and de- 
pressive-hysterical syndromes is markedly higher than in the control (patients with 
psychopathy without signs of depression) and in the group with the asthenodepressive 
syndrome. In all groups of patients with depressions the excretion of 5-hydroxyindo- 
leacetic acid is reduced as compared to the control. 
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The involvement of the serotoninergic system in 
the pathogenesis of a number of neuropsychic dis- 
eases is now beyond question [8]. Whereas a few 
years ago the hypothesis of "serotonin" and "nore- 
pinephrine" types of depression was widely dis- 
cussed, it is now evident that the complex of clini- 
cal manifestations of depression cannot be regarded 
as a pathology of a particular transmitter system 
[13]. The heterogeneity of the clinical manifesta- 
tions of the disease with a corresponding broad 
spectrum of biochemical changes in the neurotrans- 
mitter and neuromodulator systems has dictated a 
syndromological approach to studies of the biologi- 
cal bases of mental disorders, particularly of de- 
pressions. The accumulated data on indolamine 
transmission in depressions are contradictory [9]. 

Simultaneous determination of the serotonin 
content in the plasma and platelets makes it pos- 
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sible to assess various aspects of its physiology and 
to consider the contribution of each of the inde- 
pendent serotonin pools (in the plasma and in the 
platelets) to the development of diverse pathologi- 
cal states, while using platelets as a model of the 
presynaptic endings of central serotoninergic neu- 
rons may yield information for understanding the 
state of serotoninergic processes in the central ner- 
vous system (CNS) [10]. 

The aim of the present study was to investi- 
gate the plasma and platelet level of serotonin, the 
3H-serotonin (3H-5-OT) uptake by platelets, and 
the concentration of 5-hydroxyindoleacetic acid (5- 
OIAA) in the urine of patients with diverse types 
of depressive syndromes. 

MATERIALS AND METHODS 
Forty-seven men aged from 18 to 55 (hospitalized 
at the V. P. Serbskii State Center of Social and 
Forensic Psychiatry) were examined. Psychopathy 
with diverse clinical types of depressive syndromes 
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(anxious-depressive, asthenodepressive, and depres- 
sive-hysterical)  was diagnosed in 35 pat ients .  
Twelve patients with psychopathy without signs of 
depression comprised the reference group. 

Stress and anxiety and periodic changes betwe- 
en motor and idiomotor inhibition and anxiety were 
typical of the anxious-depressive syndrome. Psycho- 
motor inhibition, suppression of all psychic func- 
tions, increasing indifference and passiveness, and a 
marked reduction of ablebodiedness were exhibited 
by patients with the asthenodepressive syndrome. An 
unstable and superficial affect combined with irrita- 
bility, discontent, and sullenness were observed in 
the case of the depressive-hysterical syndrome. Psy- 
chomotor inhibition was absent in the latter case. 

Blood was taken from the cubital vein into 
plastic tubes containing anticoagulant: 1.37% citric 
acid, 2.5% sodium citrate, and 2% glucose. Plate- 
let-rich plasma (PRP) was obtained after blood 
centrifugation at 250 g for 15 min (24~ A por- 
tion of plasma was decanted and the platelets were 
precipitated from the remaining plasma at 2500 g 
for 15 mAn. The samples obtained were stored at 
-30~ for a max imum of 2 weeks. 

The method for serotonm determination in the 
blood by high-performance liquid chromatography 
(HPLC) with electrochemical detection was devel- 
oped on the basis of techniques described elsewhere 
[2,4]. The samples were prepared as follows: 500- 
p,l aliquots of plasma poor in platelets or 250-gi 
aliquots of PRP were placed in glass vials with 
caps; 3 ml butanol preliminarily saturated with 1 
N HC1 was added to each vial; the samples were 
shaken for 10 rain and centrifuged at 900 g for  5 
rain. Two-milliliter aliquots of the organic phase 
were transferred to clean vials, in which 4.5 ml 
heptane and 500 ~tl 0.1 N HC104 were added. 
Shaking and centrifugation were performed as de- 
scribed above. Fifty microliters of the lower inor- 
ganic phase were taken and injected into a high- 
pressure chromatograph. 

The composition of  the mobile phase was as 
follows: 70 m M  NaH:PO4, 10 mM citric acid, 2 
m M  Na4EDTA, 10 m M  octanesulfonic acid, and 
5.6% (v/v) butanol.  Each series comprised the 
experiment with the reference plasma solution of 
serotonin (100 ng/ml).  Serotonin-creatine sulfate 
(Serva, Germany) in 0.1 N HC1 in a fmal con- 
centration of 1 ng/gl  was used as the standard. 

An ODS Alltech Sherisorb column (5 g, 150x 
x4.6 ram; USA), 303 pumps (France), and a 141 
Gilson detector (France) were used in the study. 
The potential of the test electrode (carbon, glass) 
was +0.7 V as against the Ag/AgC1 electrode. The 
elution flow rate was 0.6-1 ml/rnin; the tempera- 
ture was ambient. The effective pressure under these 
conditions was 150-220 atm. The retention time of 
serotonin was 4-6 mm. 

5-OIAA was assayed in the urine after Joseph 
et al. [7]. The main parameters of 3H-5-OT up- 
take by platelets ( K  and V ) were determined 
by modifications of the method  of Brusov et al. 
[1]. The nonspecific uptake of serotonin was as- 
sessed in the samples containing 100 ~tM irnipra- 
mine. A Dia-M multifiltration system (Moscow) 
was used in the study. Five milliliters of toluol 
scintillator were poured on dried filters, and the 
radioactivity was counted on an LKB Rackbeta 
counter. The results were statistically processed af- 
ter Student. 

RESULTS 

Analysis of the biochemical data (Table 1) dem- 
onstrated that the platelet level of serotonin and 
the rate of ~H-5-OT uptake were markedly higher 
in the case of the anxious-depressive syndrome 
than in the reference group. A tendency toward an 
increase of the plasma level of 5-OT is character- 
istic of patients with asthenodepressive disorders. 
An appreciably high level of the three above-men- 
t ioned indexes was typical of the depressive-hys- 

TABLE I .  S o m e  P a r a m e t e r s  o t  t h e  S ta te  o f  t he  S e r o t o n i n e r g i c  S y s t e m  in  Pa t ien t s  w i t h  P s y c h o g e n i c  D e p r e s s i o n  (M ' -m)  

Group of examinees 
Parameter anxious-depressive asthenodepressive depressive- hys- 

control syndrome syndrome terical syndrome 

Plasma serotonin, ng/ml 2.59--- 1.36 2.42• 5.10--1.78 9.73--- 1.35" 

i:: ::ii[:~ ::!:.~;!~ ! iiiiii~ ii~:ilili~::~ i~iil ~i!!~!!:~i !i; ~!~ ii~ii! ............ ................................ ::::::::::::::::::::::::::::::::::::: ....... ~ i ~  i ~ i i :i ~ii 
~H--5--OT uptake by platelets, 
V /109 platelets 133.50• 605.86-----51.94"" 181.92• 578.38• 

, i:::: i 2 ~ i ~ f : i : i ~ : : : :  ]:::: 20~ ~ 3 ~ i 6  i::i ::::i:::: :: i ~ a ~ 9 ~  ~I~: 

p . g / d a y  32.5"4-5.5 10.0-----1.3"" 12.4 3 . 5  1 2 . 4 - 2 . 8  

N o t e .  O n e  a n d  two a s t e r i s k s  d e n o t e  t he  r e l i ab i l i t y  o f  d i f f e r e n c e s  f r o m  tile con t ro l  I o r  p < 0 . 0 2  a n d  p<0 .001 ,  r e s p e c t i v e l y .  
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terical syndrome.  It is wor thy  of note  that a sta- 
tistically significant reduction of the excretion of 5- 
OIAA, an end product  of  serotonin metabolism, 
was observed in all patients with psychopathy with 
depressive syndromes as compared to the patients 
with psychopathies without depression. 

The plasma serotonin level depends  on the 
ratio be tween  the release of  serotonin by  entero-  
ch romaf f in  cells and its inact ivat ion (oxidative 
deamination with monoaminooxidase of the A type 
and uptake by platelets and endothelial cells of the 
intestine [3]). A number  of  scientists regard the 
parameters  of  peripheral exchange of  indolamine 
not only as the indicator, for example, of  the ac- 
tivity of  type A monoaminooxidase  in the organ- 
ism [5], but  also as a model  of  the central  neu-  
rotransmission [3]. Thus, it is evident that  differ- 
ent types of depressions in psychopathic subjects 
are a t tended by specific disturbances o f  serotonln 
metabolism. 

The platelet level of  serotonin and the maxi- 
mal rate of  uptake of labeled serotonin by plate- 
lets in the groups of anxious-depressive and depres- 
sive-hysterical patients are markedly higher than 
those in the control  and in the asthenodepressive 
group. The majority of scientists who have studied 
the parameters of  serotonin metabolism during de-  
pressions have reported that the reuptake of sero- 
tonin and its level in platelets are reduced  in the 
case of  depressive disorders [6,11]. Nevertheless, 
there is a body of evidence that a functional defi- 
ciency of  the postsynaptic serotoninergic mecha-  
nisms goes along with aggravation of anxiety [13]. 
Since the  platelet is regarded by some scientists as 
a model  of  the central  presynaptic te rminal  [12], 
it may  be assumed that the p h e n o m e n o n  of  in-  
creased serotonin uptake by platelets (along with a 
regular increase in the amount  of the intracellular 
transmitter) reflects the increased rate of  reuptake 
of the transmitter  molecules of  serotonin by the 

terminals of  central neurons,  along with a defi- 
c iency of  indolamine transmission. The marked  
increase of the serotonin content  in the plasma o f  
patients with depressive-hysterical disorders may  
attest to a compensatory  stimulation (in response 
to the serotoninergic deficiency) of serotonin syn- 
thesis and to a relatively low activity of monoami-  
nooxidase in this group of  patients. 

Thus, the disturbances of  the functional  state 
of  the serotoninergic system in psychopathic sub- 
jects with depressive syndromes suggest that the 
neurochemical  disorders in patients with anxious- 
depressive, asthenodepressive, and depressive-hysteri- 
cal disorders are different.  This in turn  poses the 
question as to what are the best tactics of  psy- 
chopharmacological  correc t ion  of depressive syn- 
dromes in psychopathies. 
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