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Effect of joint administration of imipramine and amantadine on binding of [�H]7-
OH-DPAT to dopamine D� receptors in peripheral blood lymphocytes of the patients with
drug-resistant unipolar depression. M. DZIEDZICKA-WASYLEWSKA, Z. ROGÓ¯,
J. SOLICH, D. DUDEK, A. WRÓBEL, A. ZIÊBA. Pol. J. Pharmacol., 2002, 54, 703–706.

Treatment of the patients suffering from therapy-resistant unipolar depression with
joint administration of imipramine (twice daily, 100–150 mg/day) and amantadine (twice
daily, 150 mg/day) for four to six weeks resulted in the significant increase in the binding
of [�H]7-OH-DPAT to dopamine D� receptors in the peripheral blood lymphocytes. This
effect correlated well with the clinical improvement, estimated with Hamilton’s Depres-
sion Rating Scale. In the light of the above data, it seems justified to postulate that joint
therapy with imipramine and amantadine may be successful in the treatment-resistant
unipolar depression.
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INTRODUCTION

Usually ca. 30% of patients diagnosed as suffer-
ing from unipolar depression do not respond to
conventional therapy, therefore a wide variety of
combined therapies have been applied, yet with no
apparent therapeutic success (e.g. [13]).

Recently, much attention has been devoted to
the glutamatergic system, and to NMDA receptor
antagonists in particular, which have been shown in
animal models to exhibit antidepressive-like actions
[7, 11, 12]. Moreover, a small clinical trial recently
revealed [1] that iv infusion of ketamine produced
short-lasting psychotomimetic effects (hours) and
a long-lasting antidepressive action (days).

In our studies, we approached this problem by
treating the carefully selected group of patients
with therapy-resistant unipolar depression with imi-
pramine (IMI), an antidepressant drug widely used
in the clinic, together with amantadine (AMA), an
uncompetitive NMDA receptor antagonist, already
admitted for clinical use for the treatment of other
diseases, such as Parkinson’s disease [2]. In our
previous animal studies, we have shown that re-
peated treatment with antidepressant drugs, includ-
ing IMI, induced an increase in the binding of
[�H]7-OH-DPAT, dopamine D� receptor agonist, in
the nucleus accumbens septi as well as in the is-
lands of Calleja in the rat brain [6].

In the present work, we decided to check,
whether any changes at the level of this receptor
occur in the peripheral blood lymphocytes of the
patients treated with IMI, and with a combination
of IMI and AMA. If such changes indeed occur,
one may conclude that dopamine D� receptor is of
significant importance for elucidation of the me-
chanisms underlying such antidepressant therapy.

MATERIALS and METHODS

Patients were recruited on the basis of history of
their illness and therapy. The mean duration of the
illness was 15.7 ± 2.7 years, with a number of de-
pressive episodes averaging 8.6 ± 1.3.

Over these years, the therapy of the patients in-
volved the treatment with tricyclic antidepressant,
followed by selective serotonin reuptake inhibitor
or one of the so-called antidepressants of new gene-
ration (e.g. venlafaxine). None of these therapies
were effective.

At the beginning of the present experiment,
after 2 weeks of washout period, the patients (with
therapy-resistant unipolar depression; 3 men, 6
women; aged 36–52 years) were treated with IMI
(Imipramin, Polfa Stargard, Poland; twice daily,
100–150 mg/day) for 2–3 and 4–6 weeks, and then
AMA (Amantix, Merz Pharmaceuticals, Frankfurt
am Main, Germany, twice daily, 150 mg/day) was
introduced and administered for further 4 and 6
weeks. Thereafter, AMA was withdrawn, and the
patients were treated with IMI alone for additional
2 weeks. The plasma level of IMI was 150–300
ng/ml, and did not change during joint treatment
with AMA, indicating the lack of pharmacokinetic
interaction.

Peripheral blood for the binding experiments
was taken in the next morning (8.00–12.00 h) after
the last evening dose of the drug(s). Peripheral
blood lymphocytes were isolated as described pre-
viously by Kubera et al. [5].

Specific binding of [�H]7-OH-DPAT (ca. 0.8
nM; specific activity 142 Ci/mmol, Amersham) to
dopamine D� receptors on peripheral blood lym-
phocytes was determined according to the method
described by Ricci et al. [9].

At each (six) time points, the patients were
rated with the Hamilton’s Depression Rating Scale
in order to estimate their clinical improvement.

RESULTS and DISCUSSION

The binding of [�H]7-OH-DPAT to the periphe-
ral blood lymphocytes of depressed patients (after
ca. 2 weeks of washing period) was not signifi-
cantly different from the healthy control subjects.
Four to six weeks of treatment with IMI increased
the binding of [�H]7-OH-DPAT to the lymphocy-
tes, however with no statistical significance (Fig. 1).
Examination of the patients with Hamilton’s De-
pression Rating Scale revealed no clinical improve-
ment (Fig. 2).

Joint treatment with IMI and AMA for six
weeks significantly increased the apparent density
of dopamine D� receptors on the lymphocytes of
depressed patients (Fig. 1), which correlated well
with their clinical improvement (Fig. 2). Clinical
improvement of the patients was still sustained
even after withdrawal of AMA, although the spe-
cific binding of [�H]7-OH-DPAT was no longer in-
creased in these patients.
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In the light of the above data, it seems justified
to postulate that joint therapy with IMI and AMA
may be successful in the treatment-resistant unipo-
lar depression.

The peripheral cells represent a limited model
of brain neuronal function. However, correlations
between the status of receptors in the brain and in
peripheral blood mononuclear cells have been pre-
viously demonstrated for muscarinic receptors in
Alzheimer’s disease [3] and for dopamine receptors
in Parkinson’s disease and schizophrenia [4, 8]. Re-

cently, a decrease in the mRNA encoding dopa-
mine D� receptors has been shown in blood lym-
phocytes of untreated depressed patients, and the
D� mRNA expression returned to control levels
after paroxetine treatment, when patients achieved
a significant clinical improvement [10].

The results of the present study suggest that the
binding of [�H]7-OH-DPAT to the peripheral blood
lymphocytes might be of diagnostic value in check-
ing the clinical improvement of the patients with
unipolar depression, however, the sample size is
small and the data need to be confirmed in a larger
number of patients.
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Fig. 1. Specific binding of [�H]7-OH-DPAT to dopamine D� re-
ceptors in the peripheral blood lymphocytes of depressed pa-
tients (six time points). Peripheral blood was collected from the
same patients after the indicated drug treatment. Data represent
means ± SEM. The statistical significance was assessed using
ANOVA, followed by the Dunnett’s test. * p < 0.001 vs control
subject group
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Fig. 2. Clinical performance of nine depressed patients upon
treatment with imipramine and amantadine (six time points), es-
timated with Hamilton’s Depression Rating Scale. Data repre-
sent means ± SEM. The statistical significance was assessed us-
ing ANOVA, followed by the Dunnett’s test. * p < 0.001 vs the
values obtained before the treatment (after washout period)
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