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Comparison of Mianserin and Dothiepin Treatment on 
the Serotonergic System in Depressed Patients 
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Depressed patients showed a decreased 5-HT uptake rate and aggregation response and increased platelet ketanserin 
binding, compared to normal controls. Five weeks treatment with either mianserin or  dothiepin improved the 
biochemical parameters in the patients, although the parameters still had not returned to control levels. There 
was no ditrerence between the biochemical markers in the mianserin and dothiepin groups a t  any time during 
the study. 
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INTRODUCTION 

A decrease in the rate of platelet serotonin (5-HT) 
uptake is a probable state marker of depression, 
being widely reported in depressed patients (Cop- 
pen et ul., 1978; Toumisto et a/ . ,  1979) and norma- 
lising on clinical recovery (Healy et a/., 1985; Butler 
and Leonard, 1986, 1988). The aggregation 
response of platelets from depressed patients to ser- 
otonin has also been reported to be decreased in 
depressed patients and normalized on recovery 
(Healy et d., 1985; Butler and Leonard, 1988). 
However, the binding of the tritiated 5-HT2 recep- 
tor antagonist, ketanserin, was found to be 
increased in depressed patients and normalized on 
recovery (Butler and Leonard, 1988). There is evi- 
dence that the aggregation response is the func- 
tional correlate of the platelet 5-HT, receptor 
(DeClerck rt NI., 1982). 

The main objective of the present study was to 
determine the platelet serotonin status of patients 
encountered in general practice and to monitor any 
changes occurring during antidepressant treat- 
ment. Although we had previously examined the 
platelet serotonin system in depressed patients 
encountered in general practice before, during and 
after treatment with the novel antidepressant 
sertraline, thc numbers enrolled were small (Butler 
and Leonard, 1988). I t  was hoped that the use of 
more established antidepressant treatments would 
encourage patients to participate in the study, thus 
facilitating more conclusive analysis. 
*Author to w h o m  correspondence should be addressed. 

MATERIALS AND METHODS 

Putients und treutment 

Twenty-four depressed patients (seven male, 17 
female; 22-59 years), under the care of a general 
practitioner (GP) and diagnosed using the DSM-I11 
criteria for major depressive disorder (single or 
recurrent episode) (American Psychiatric Associ- 
ation, 1980) and 24 age- and sex-matched controls 
were entered into the study. Informed written con- 
sent was obtained for all patients participating in 
the study. Following entry into the study the 
patients rated themselves thereafter using a modifi- 
cation of the Hamilton depression rating scale 
(Ham-D) and the Salkind anxiety rating scale (Sars) 
(Carr etul., 1981). The patients were then randomly 
assigned to either dothiepin (25 mg) or mianserin 
(10 mg) for 7 days using a double-blind, double- 
dummy procedure. Eleven patients (three male, 
seven female) received dothiepin and 15 patients 
(four male, nine female) received mianserin. Only 
those patients still diagnosed as being depressed 
continued with the study and received dothiepin 
(75-150mg) or mianserin (30-60 mg) for a further 
5 weeks. At the week 2 assessment the G P  had 
the option to double the dose over the remaining 
4 weeks of the study if the patient's response had 
been unsatisfactory. 

B i o c ~ i ~ ~ t i ~ i t ~ i l  t? I P N . Y U Y ~ ~ I ~ I ~ W  ts 

On entry into the study, venous blood samples were 
taken at 9.30 a.m. from patients and controls. 
Further samples were taken from the patients on 
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weeks 1,  3 and 6. The patients completed the self- 
assessment rating scales each time a blood sample 
was taken. The following biochemical parameters 
were measured on each occasion: 

Plritrlrt 5-EIT iiptuke. The uptake of ['HIS-HT into 
platelets was determined using the method of 
Toumisto (1974). Ten millilitres of blood was taken 
into tubes containing 0.15 per cent EDTA.Na,, 
centrifuged at 700g for 10 min and the platelet-rich 
plasma aspirated. Platelets were counted, using a 
Coulter counter, and the platelet number adjusted 
to 200 x 10' plateletsilitre. Platelet-rich plasma 
(25 pl) was incubated with increasing concen- 
trations of unlabelled 5-HT (100 ~ M - ~ , u M )  contain- 
ing 50 n M  ['HIS-HT in 1 ml phosphate-buffered 
saline (PBS, pH 7.0) for 5 min at 37°C (active 
uptake) and 0°C (passive diffusion). Platelets were 
isolated from the incubation medium using vacuum 
filtration through Gellman cellulose filters (pore 
size 0.2 pm), which were then counted for radio- 
active content. The maximal rate ( V,,,,,,) and affinity 
(K,) of uptake were estimated by weighted non- 
linear regression analysis (Wilkinson, 1961). 

5-HT-mediuted plutelet uggregation. The aggrega- 
tion response of the platelets to 5-HT was deter- 
mined by the method of Born (1962). Platelet-rich 
plasma was prepared from whole blood (10 ml in 
0.38 per cent tri-sodium citrate) and platelet 
number adjusted to 200 x lo9 plateletdlitre. The 
slope of the first phase of the aggregation curve 
to 5-HT ( 5 0 ~ ~ )  was expressed as a percentage of 
the slope of the first phase aggregation response 
to ADP ( 1 0 ~ ~ )  (Healy et al., 1985). The binding 
of ['Hlketanserin to the platelet membrane was 
determined using the method of Leysen and collea- 
gues (1983). Mianserin ( 1 0 , ~ ~ )  was used as the dis- 
placing agent to estimate non-specific binding. The 
binding was estimated at a single point (2 nM) only, 
due to the large volume of blood ( > 150 ml), which 
would be required for a full Scatchard analysis 
(Scatchard, 1949; McBride r t  al., 1987). 

Stritistics. Biochemical results are expressed as 
mean k SEM and analysed using Student's t-test 
for unpaired data. Psychiatric ratings are expressed 
as medians interquartile ranges. 

Biochmiiul nicitericils. The ['HI-5HT was pur- 
chased from Amersham Radiochemicals, UK. The 

['Hlketanserin was obtained as a gift from Janssen 
Laboratories, Beerse, Belgium. 

RESULTS 

Of the patients who were entered into the study, 
the pre-treatment self-assessment ratings were com- 
pleted only on six of the dothiepin group and 10 
of the mianserin group. The median pre-treatment 
Hamilton rating was 23 (range 1 6 4 0 )  for the doth- 
iepin group and 19 (range 13-37) for the mianserin 
group. The median pre-treatment Salkind rating 
was 20 (range 11-36) for the dothiepin group and 
18 (range 9-39) for the mianserin group. Following 
6 weeks treatment with dothiepin (n  = 4) or mian- 
serin ( n  = 4), Hamilton depression ratings were 8 
(0-17) and 4 (1-10) respectively and Salkind 
anxiety ratings were 7 (2-15) and 3 (0-9) respec- 
tively. During the course of treatment with either 
drug it can be seen that a number of patients 
dropped out of the study. One of the dothiepin 
patients and one of the mianserin patients dropped 
out due to intolerance to side-effects. One patient 
on mianserin treatment had to be withdrawn due 
to suicidal thoughts, and was subsequently referred 
for ECT. The remainder dropped out due to per- 
sonal reasons unrelated to the drugs administered. 
Because of the small number of patients who 
remained, no paired assessments could be per- 
formed. However, the patients seen at week 6 all 
improved throughout the study. 

The biochemical findings are summarized in 
Tables 1 and 2 .  Platelet 5-HT uptake rate (VmdX) 
was decreased in all patients at pre-treatment as 
compared to the normal controls 0, < 0.001). Six 
weeks treatment with either drug raised the rate 
of uptake (dothiepin: wO-w6:p < 0,001; mianserin: 
wO-w6: p < 0.05), although the values had still not 
reached those of the control subjects (dothiepin: 
p < 0.05; mianserin: p < 0.001). There was no dif- 
ference in uptake rates between patients treated 
with dothiepin or mianserin at any time during the 
study. There was no difference in the K,,, of uptake 
between patients and controls, or any effect of drug 
treatment on this parameter. 

The aggregation response to 5-HT was decreased 
in the platelets of the patients at pre-treatment as 
compared to the controls (p < 0.001). Six weeks 
treatment with dothiepin failed to normalize this 
response (p < 0.05), although it was raised above 
pre-treatment levels (p < 0.001). Six weeks treat- 
ment with mianserin normalized the aggregation 
response to 5-HT in the patient group. 
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Table 1. The platelet serotonergic system in depression and following dothiepin treatment 

Control Week 0 Week 1 Week 3 Week 6 
( n =  1 1 )  ( / I =  I I )  ( n  = 9) ( n  = 9) ( n  = 7) 

5 HT uptake: 
V,,, (pmole/lOX platelets) 193 f 4.0 64 k 4.3** 79 f 9.6** Y9 f 14.5**1 144 f 20.2*+ 
K m  0 1 M )  0.4 f 0.04 0.5 f 0.05 0.4 k 0.04 0.4 f 0.09 0.4 f 0.10 

5 HT aggregation (percentage 

Ketanserin binding (fmoleimg 

ADP response) 39 f 0.9 17 k 1.4** 19 2.0** 24 f 3.I**t 33 f 3.3*$ 

protein) I5 f 1.2 34 f 1'3** 32 f 1.6** 28 f 7.5**t 22 f 2.3*$ 

Results expressed as mean * SEM. 
* p  < 0.OSvscontrol; * * p  < 0.001 vs control 
t p  < o ~ o s v s w o ;  $ p  < 0.001 vswo. 

Table 2. The platelet serotonergic system in depression and following mianserin treatment 

Week 6 Control Week 0 Week 1 Week 3 
(n  = 13) ( n  = 13) ( n =  1 1 )  (n = 9) ( n  = 6) 

5 HT uptake: 
V,,, (pmole/lO* platelets) 193 * 3.1 I7  * 1.6** 74 k 6.5** 95 i I I . 1**  124 19.2**t 

K ,  O I M )  0.4 k 0.05 0.5 f 0.06 0.5 f 0.07 0.6 f 0.09* 0.4 f 08 

5 HT aggregation (percentage 

Ketanserin binding (fmoleimg 
ADP response) 36+ 2.1 20 f 1.8** 21 f 2.4** 25 f 2.6* 32 f 3.1t 

protein) 15 f 0.6 31 f 1.5** 30 f 2.0** 27 2.4** 34 f 11.1* 
Results expressed as mean & SEM. 
* p  < 0.05 vs control; * * p  < 0.001 vs control. 
t p  < 0.05 vs wo; $ p  < 0~001 vs wo. 

Platelet binding of the tritiated ligand ketanserin 
was higher in the untreated patient groups than 
in the controls 0, < 0.001). Although 6 weeks treat- 
ment with dothiepin did not normalize platelet 
['Hlketanserin binding (p < 0.01), the binding of 
the ligand was significantly lower than at  w0 
(p < 0,001). There was no  change in the binding 
of this ligand to the platelets of the patients treated 
with mianserin a t  any time during the treatment 
schedule. 

DISCUSSION 

Pre-trecitment 

A decreased rate of platelet 5-HT uptake associated 
with depression has previously been reported by 
both ourselves (Butler and Leonard, 1988) and 
others (Toumisto c t  u/., 1979). The other pre-treat- 
ment findings in this study-namely a decreased 
platelet aggregation response to 5-HT and 
increased platelet ['Hlketanserin binding in 

depressed patients as compared to normal con- 
trols-are in agreement with previous reports from 
this laboratory (Butler and Leonard, 1988). These 
parameters, particularily the decreased 5-HT 
uptake rates, now seem to be probable biochemical 
'markers' of depression and there is evidence in 
favour of some dysfunction of the peripheral sero- 
tonergic system associated with depression. The 
finding of a decrease in the aggregation response 
to 5-HT, the functional correlate of the 5-HT2 
receptor. and an  increased [7H]ketanserin binding, 
which binds to the 5-HT2 receptor, has yet to be 
explained. It may be due to a malfunction of the 
postsynaptic S H T ,  receptor, possibly involving a 
failure of signal transfer. Future studies will exam- 
ine other aspects of this receptor. including shape 
change and p hos p ho t id y I i n osi t o I for mat i o ti. 

Effi'C.t.V of' t r rn  111 1 r r 1 1  

Although the 5-HT uptake rates of the patients 
had significantly improved at  the end of the treat- 
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ment schedule with either drug, they still had not 
reached control values. As the patients were only 
on 5 weeks active treatment with the drug, this find- 
ing is not surprising, and had the treatment been 
maintained for a further period a return to normal 
levels of uptake may have become apparent. 

The platelet aggregation responses to 5-HT were 
normalized only in the mianserin group on com- 
pletion of the study, although there was no statisti- 
cal difference in this parameter between the groups 
at this stage. This anomaly is probably due to the 
small numbers of patients remaining at the end of 
the study, rather than any real difTerence between 
the drug treatments. Platelet ['Hlketanserin binding 
was still raised in both groups on completion of 
the study, although it had begun to fall in those 
patients treated with dothiepin. Treatment with 
mianserin failed to induce a lowering of platelet 
['Hlketanserin binding, which might possibly have 
been due to the inhibition and subsequent super- 
sensitization of the S-HT? receptor by mianserin. 
thereby masking any tendency to normalization of 
this receptor on clinical recovery. 

CONCLUSIONS 

The dysfunction in the serotonergic system found 
to be associated with depression was present in 
patients encountered in general practice. Although 
treatment with either drug caused some improve- 
ment in the serotonergic status of the patients, com- 
plete normalization was not evident at the end of 
the study. 

ACKNOWLEDGEMENTS 

The authors wish to acknowledge Drs J .  Kent and 
J. Heskin for recruiting and assessing patients dur- 
ing the study. We are also very grateful to Bencard, 
UK, for financial ascistance towards the cost of 
the study. J.B. is a postdoctoral research fellow 
with the Health Research Board of Ireland. 

REFERENCES 
American Psychiatric Association ( 1980). Diri,qtiostic mid 

St t i t i s t i id  Mriniicil of' Miwtcil I)isortler.s. 3rd edit ion 

(DSM-111). American Psychiatric Association, Wash- 
ington DC. 

Born. G. V. R. (1962). Quantitative investigations into 
the aggregation of blood platelets. Joirrnril of' PIi~x i -  
ologj,, 162, 67-68. 

Butler. J .  and Leonard, B. E. (1986). Post-partum 
depression and the effect of nomifensine treatment. 
Interncitionul Cliniid P . ~ ~ ~ c ~ l i o ~ ~ ~ h c r r r ~ i c r ~ ~ o l o , ~ j ~ ,  1, 244- 
252. 

Butler, J. and Leonard, B. E. (1988). The platelet sero- 
tonergic system in depression and following sertraline 
treatment. Iiiternutiotiul Cliniccrl Psj.clio~~licirtiitrcolog)~, 
3,343-347. 

Carr. A. C.. Ancill. R .  J.. Ghosh, A. and Margo, A. 
(1981). Direct assessment of depression by micro- 
computer. A feasibility study. Actii P 
dititi\,ii,ri, 64. 41 5-422. 

Coppen, A , ,  Swade, C. and Wood, K. (1978). Platelet 
5-HT accumulation in depressive illness. Clinicrr et 
Cliiinirn Rctrr, 87. 165-168. 

DeClerck, F., David, J. L. and Janssen, P. A. J.  (1982). 
Inhibition of 5-hydroxytryptamine-induced and 
-amplified human platelet aggregation by ketanserin 
(R41 468), a selective 5-HT2-receptor antagonist. 
ilgents unrl Actions, 12, 388-397. 

Healy, D., Carney, P. A.,  O'Halloran, A. and Leonard, 
B. E. (1985). Peripheral adrenoceptors and serotonin 
receptors in depression: Changes associated with 
response to treatment with trazodone or amitriptyline. 
Journal qf'Aff&ctivr Disorders, 9. 285-296. 

Leysen, J.  E., Gommeren, W. and DeClerck, F. (1983). 
Demonstration of S-2 receptor binding on cat blood 
platelets using 'H-ketanserin. Eirroperrn Journril oj' 
Pkurnitrcology, 88, 125- 130. 

McBride, P. A,,  Mann, J. J., Polley, M. J., Wiley, A .  
J. and Sweeney, J. A. (1987). Assessment of binding 
indices and physiological responsiveness of the 5-HT, 
receptor on human platelets. Life Scieric~es, 40, 1799% 
1809. 

Scatchard, G. (1949). The attraction ofproteins for small 
molecules and ions. Annuls of the Nrw York Aintlenij. 
of Sciences, 51, 660-672. 

Toumisto, J .  (1974). A new modification for studying 
5-HT uptake by blood platelets. Joiwncil of Phcrrtnticj, 
and Phurnirrcologj~, 26, 92- 100. 

Toumisto, J., Tukianen, E. and Ahlfors, IJ. G. (1079). 
Decreased uptake of 5-hydroxytryptamine in blood 
platelets from patients with endogenous depression. 
P . s ~ c . l i o p l i ~ i r t i i r r ~ ~ o l o ~ j ~ ,  65. 14 I ~- 147. 

Wilkinson, G. N .  (1961). Statistical estimations in 
enzyme kinetics. Bioc~lionic~nl Joirrricrl. 80. 324332. 


