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) O . ABSTRACT

Studies have indicated that the chronic use of morphine can result in physical
¢ and psychological dependence. Morphine dependence is associated with several cellular and molecular
Received: 14 Feb 2023 alterations in the mesocorticolimbic system, and striatal dopamine signaling is involved in this process.
Accepted: 21 Jun 2023 © Inthe present study, we aim to investigate possible alterations in the level of dopamine receptors DRD2
: and DRD4 in the striatum of male rats following chronic oral administration of morphine and assess the
effect of subcutaneous injection of memantine on morphine-induced effects.
[VETEEE In this experimental study, 16 male Wistar rats were randomly divided into four groups:
Control, morphine, memantine, and morphine+memantine. The morphine group received increasing
doses of morphine (0.1-0.4 mg/kg) via their drinking water for 21 consecutive days. The memantine
groups, after receiving distilled water without morphine for 21 days, received a subcutaneous injection
of 5 mg memantine. The morphine memantine group received 5 mg of memantine subcutaneously on
day 21 and 30 minutes after the last oral administration of morphine. After collecting striatum tissue,
dopamine receptor levels were evaluated by the western blotting method.
[{EETE The chronic use of morphine increased the levels of DRD2 and DRD4 compared to the controls.
Memantine administration also increased the level of these receptors compared to the controls. In
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Keywords: addition, the expression of DRD2 and DRD4 increased in the morphine+ memantine group compared to
Morphine, Dopamine :  the memantine group.

receptors, Striatum, [@TETERT Morphine affects the expression of dopamine receptors in the striatum. Treatment with
Memantine, Rats © memantine can increases dopamine receptors’ expression.
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Extended Abstract

Introduction

tudies have indicated that chronic use of
morphine can result in physical and psy-
chological dependency. Physiological
changes may also occur due to molecular
modifications in receptors and transcrip-
tion factors, resulting from the repeated use of morphine.
Previous studies showed that the mesocorticolimbic
system and $triatal dopamine signaling are involved in
the rewarding effect of morphine. Dopamine exerts its
physiological effects by interacting with G protein-cou-
pled receptors, which have two main subtypes: D1-like
dopamine receptors (DRD1-DRD5) and D2-like dopa-
mine receptors (DRD2, DRD3, DRD4). An alteration in
dopamine activity after chronic morphine treatment has
been shown. The interaction between dopamine receptors
and morphine plays a crucial role in tolerance, depen-
dence, and withdrawal syndrome. Previous studies have
shown that $triatal dopamine receptors are involved in
morphine-induced plasticity. Memantine, as a non-com-
petitive moderate-affinity N-methyl-D-aspartate receptor
antagonist (NMDA), is used in the treatment of neuro-
logical disorders. It may have a beneficial effect on the
reward effect of morphine and reduce the symptoms of
morphine withdrawal and relapse. Moreover, the interac-
tion between the dopaminergic receptors and memantine
has been previously studied. However, the effect of me-
mantine on dopamine receptor protein expression in the
striatum during morphine dependency has not been inves-
tigated. In the present study, we aim to investigate the
possible changes in the DRD2 and DRD4 protein levels
in the striatum of rats following chronic oral administra-
tion of morphine and assess the effect of subcutaneous
injection of memantine on morphine-induced effect.

Methods

In this experimental study, 16 male Wistar rats weigh-
ing 230-250 grams were used. They were randomly di-
vided into four groups: control, morphine, memantine,
and morphine + memantine. The morphine group re-
ceived increasing doses of morphine (0.1-0.4 mg/kg) via
their drinking water for 21 consecutive days. The meman-
tine groups, after receiving distilled water without mor-
phine for 21 days, received subcutaneous injection of 5
mg memantine. On day 21 and 30 mines after the last oral
administration of morphine, the morphine + memantine
group received 5 mg of memantine subcutaneously. Af-
ter completing the experimental sessions, animals were
killed after decapitation, their striatum tissue was collect-
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ed, and dopamine receptor protein levels were evaluated
by western blotting assay. We used Image] software to
quantify the density of the blots. The data were presented
as Mean+SEM and statistical analysis was performed by
one-way analyses of variance (ANOVA), followed by
Tukey’s post hoc test. P<0.05 was considered as statisti-
cally significant.

Results

The results showed that the chronic use of morphine
significantly increased the level of DRD2 in striatum of
morphine group compared to the control group. Also,
one-way ANOVA results indicated that the DRD4 level
increased in the morphine group compared to the control
group. Also, the levels of DRD2 and DRD4 significantly
increased in the memantine group compared to the con-
trol group. In addition, the levels of DRD2 and DRD4
increased in the morphine+memantine group compared
to the memantine and control groups.

Conclusion

Changes in the expression of striatal D2-like receptors,
as well as a significant decrease in mRNA levels of D2-
like receptors and neuropeptides in the output pathways of
the striatum under the morphine treatment, have been re-
ported previously. Also, imaging studies have shown that
that the level of striatal D2-like receptors and dopamine
release are significantly lower in those with substance
abuse. The functional interaction between memantine
and morphine in the modulation of morphine reward has
been demonstrated. Based on the findings of the present
study, memantine can alter the effect of morphine on the
expression of DRD2 and DRD4. Considering the effects
of dopamine signalling in drug addiction, memantine can
probably be considered as a drug to reduce or even re-
verse the effects of morphine in the nervous system.
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