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Introduction: Antipsychotics (APs) remain the standard treatment for

psychosis. The main action mechanism is the blockade of dopamine D2

receptor (DRD2) to reduce dopamine- mediated signaling[1]. However,

long term administration of neuroleptics carries adverse effects. One of

them is the dopamine supersensitivity psychosis (DSP), a concept first

described in 1978 by Chouinard and colleagues as “neuroleptic-induced

supersensitivity psychosis” [2].

The core concepts of this state are:

1) the presence of withdrawal or rebound psychosis – relapsed

psychotic episode appears immediately after (6 weeks) treatment

cessation, reduced dosage or change of APs.

2) tolerance to antipsychotics’ effect – higher dosage of Aps are

needed to control the psychosis.

3) the presence or history of tardive dyskinesia [2]

It has been suggested that DSP may be involved in the progression to

treatment-resistant schizophrenia[3]. Numerous data in

psychopharmacological studies demonstrate that a chronic and excessive

blockade of DRD2 by antipsychotics (typical and atypical) leads to a

compensatory increase in DRD2 density in the striatum, a phenomenon

which essentially underlies the etiology of DSP[4]. However, the exact

mechanism of DRD2 up-regulation is still unknown. The focus of this

review is update on possible biological mechanism of DPS

Methods: A literature review on Pubmed database was performed using

the terms “dopamine supersensitivity psychosis.” We selected the articles

written in English, with free text available which fulfilled the objectives

exposed above.

Results: DRD2 exists in two physiological states: DRD2Low and DRD2High

(with greater activation). Studies demonstrate that with chronic

antipsychotic treatment, there are increases in the number of DRD2 and

DRD2High in the striatum, without significant changes in presynaptic

dopamine release, synthesis, or reuptake[2] - as illustrated in figure 1.

Additionally to the increase in the number of receptors, it seems that

there are also modifications of D2 signaling cascade[3].

Dopamine Supersensitivity Psychosis: 
Pharmacological Mechanisms

The dopamine D2 receptor is a G-protein-coupled receptor. After the

agonists bind, two signals occur: early and late signals[1].

The most extensively studied and proposed to be associated with DSP is

the late phase, namely two of its pathways: 1) G-protein-receptor-

coupled-receptor kinase 6 (GRK6) and β-arrestin 2 (ARRB2) - GRK6/ ARRB2

system and 2) Glycogen Synthase Kinase-3 signaling (GSK-3).

1) GRK6/ ARRB2 system. This system promotes and is indispensable for

the internalization of the DRD2 from the cell membrane, preventing

further activation (figure 2). Animal studies indicate that:

a) malfunction of GRK6 may induce DRD2 up-regulation;

b) ARRB2 signaling play an important role in the DRD2 mediated

effects of antipsychotics;

c) in DSP model rats, the GRK6/ARRB2 system was altered and could

not perform DRD2 internalization. These findings point that this

system has an impact on the pathogenesis of DSP [1,3].
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Figure 2: After DRD2 activation, GRK6
phosphorylates the receptors, and then
ARRB2 binds to the phosphorilated
receptors and prevents further activation.
The DRD2 is internalized and then is
recycled back to the cell membrane or is
degraded. Mal function of GRK6 may
induce DRD2 and DSP

2) GSK-3 signaling – following the binding of ARRB2, the DRD2/ ARRB2

promotes the stimulation of glycogen synthase kinase 3 (GSK3) signaling

(figure 3). On animal studies, treatment with high doses of haloperidol or

risperidone increased GSK-3 in striatum; this compensatory increase of

GSK-3 after administration of neuroleptics may be a responsible

mechanism of DSP. Also, some studies have demonstrated an association

between GSK-3 polymorphisms and diagnosis of schizophrenia [1].

Conclusion: DSP induced by long term exposure to antipsychotics has a

negative impact on the prognosis of schizophrenia and may be involved in

the progression to treatment- resistant schizophrenia. Hereupon, it's

crucial to clarify the mechanism of DSP and to elucidate preventive

methodology and treatment of this condition.

Figure 3: Following the binding of ARRB2,
the DRD2/ ARRB2 promotes the
formation of ARRB2/ protein
phosphatase 2 (PP2A)/ protein kinase v-
akt murine thymoma viral oncogene
homolog (AKT) complex, resulting in the
activation of AKT and subsequent
stimulation of glycogen synthase kinase 3
(GSK3) signaling (AKT suppresses GSK3).

Figure 1: Despite DRD2 are located on
both pre and postsynaptic sites,
studies demonstrate that postsynaptic
alterations are more probably involved
in DSP. In subjects with DSP (on the
right), there are increases in the
number of DRD2 and DRD2High, in the
striatum. The DRD2 up-regulation
enhances dopamine signaling.


