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Pros and cons of 5-HT3 receptor antagonists in neuropsychiatric diseases

5-HT3 receptor antagonists have proven efficient agents to coun-
teract chemotherapy-induced emesis [1]. Nonetheless, recent studies
have shed light on new potential indications for this class in conditions
with an immune-inflammatory component such as neurodegenerative
diseases as well as psychiatric disorders. Studies continue to uncover
important roles for 5-HT3 receptors in the pathophysiology of neu-
ropsychiatric disorders including depression, anxiety, substance use
disorder and schizophrenia [2]. This letter to editor attempts to explain
the advantages and disadvantages of 5-HT3 receptor antagonists in
neuropsychiatry-related diseases. The large therapeutic window of this
class of drugs positions them as logical prototypes for the development
of novel therapeutics with higher efficacies and fewer side effects.

1. Advantages of 5-HT3 receptor antagonists in psychiatric
diseases

Ligand-gated ion channels are one of the most important targets for
drug discovery. Numerous ligand-gated ion channel receptors have
been so far characterized such as GABAA, NMDA, and 5-HT3. 5-HT3
receptor antagonists (Setrons) modulate neurotransmitters and their
neural networks in brain regions associated with neuropsychiatric dis-
orders [3]. They enhance the release of serotonin and glutamate
through disinhibition and augment cholinergic transmission. Moreover,
Setrons correct hypothalamic pituitary adrenal (HPA) axis hyper-
activity and inhibit the phasic release of dopamine. Alongside their
effects on the bioavailability of different neurotransmitters via various
mechanisms, they can alleviate neuroinflammation, a phenomenon
with a pivotal role in the pathogenesis of psychiatric disorders [4].
An important prospect of this class in terms of achieving success at

the clinical stage is in schizophrenia. In clinical settings, they have
shown notable effects against negative and cognitive symptoms of
schizophrenia [5]. 5-HT3 receptor antagonists are advantageous over
both antipsychotic classes. Unlike the first generation, Setrons do not
induce tardive dyskinesia because they do not interact with dopamine
D2 receptors [4,6]. Furthermore, unlike atypical antipsychotics that
cause weight gain and insulin intolerance [7], Setrons do not exert
metabolic effects. Rather, they have a positive impact on glucose levels.
In experimental studies in vivo, 5-HT3 receptor has been suggested as a
new target to prevent and treat diabetes [8] and In vitro, 5-HT3 receptor
antagonists were found to enhance insulin release [9]. Interestingly,
Tropisetron has been shown to induce peroxisome proliferator-acti-
vated receptor gamma (PPARγ) transcriptional activity, and to be
beneficial in cerulein-induced acute pancreatitis in mice [10,11]. In-
duction of PPARγ by Setrons might have an important role in their
positive effects on glucose metabolism and also in their anti-depressant
activity [4].
Additionally, 5-HT3 receptor antagonists are advantageous over

other drugs used in anxiety and depressive disorders in that they do not
induce sedation, tolerance and physical dependence [12]. Setrons have
significant therapeutic potential in anxiety and depressive disorders due
to lack of major adverse effects such as sexual dysfunction, weight gain,
autonomic dysfunction and memory impairment. The new multimodal
antidepressant Vortioxetine [13] provides interesting evidence for the
involvement of 5-HT3 receptor in modulation of neurotransmitter re-
lease and antidepressant activity. Indeed, Vortioxetine is a multimodal
antidepressant with 5-HT3 receptor antagonistic activity [14,15]. The
blockade of 5-HT3 receptor by Vortioxetine disinhibits pyramidal neu-
rons through elimination of GABAergic inhibition. This effect increases
glutamate-mediated release of 5-HT in the raphe nucleus [16]. This
unique aspect of Vortioxetine shows how 5-HT3 receptor antagonists
could increase the efficacy of standard anti-depressive agents.
It is noteworthy that 5-HT3 receptor antagonists have been used

mostly as add-on therapy in different psychiatric disorders [5,17,18].
This adjunct therapy is rational as we could utilize different medica-
tions with lower doses and most probably less adverse reactions.
The role of inflammation in major depressive disorder (MDD) has

been of growing interest over the past decade and inflammation is now
believed to play a crucial part in the pathogenesis of depression. It has
been shown that the levels of inflammatory markers including IL-6 and
TNF-α increase in serum and cerebrospinal fluid in one third of patients
with MDD [19]. Various investigations demonstrate potent anti-in-
flammatory impact of Setrons across various experimental models of
neurodegenerative diseases [20–24]. These anti-inflammatory effects
introduce another mode of action to the anti-depressive effects of this
class of drugs [25].

2. Disadvantages of 5-HT3 receptor antagonists in
neuropsychiatric diseases

Administration of 5-HT3 receptor ligands in experimental and clin-
ical studies is accompanied by some limitations. Namely, in vivo ad-
ministration of selective 5-HT3 receptor agonist like m-chlor-
ophenylbiguanide (mCPBG) possesses remarkable adverse effects such
as nausea and anxiety [26]. Another downside when dealing with 5-
HT3 receptor ligands is lack of an optimal dosing schedule. Bell-shaped
dose–response curves have been reported for central effects of 5-HT3-
receptor antagonists [4].
5-HT3 receptors are ligand-gated ion channels. The diversity of

homomeric and heteromeric subtypes of 5-HT3 receptors and their
disparate expression patterns in different tissues can lead to different
and unpredictable responses elicited by 5-HT3 receptor ligands [24].
This is another important limitation to design experiment with 5-HT3
receptor antagonists. Finally, some rare but important adverse reactions
of high doses of 5-HT3 receptor antagonists such as ECG abnormalities
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[27] and proconvulsant propperties [28,29] should be considered when
these componuds are used in patients with pre-exisiting cardiovascular
or neurological disorders. Althought a minor increase in PR and QT
intervals has been reported mostly with high doses of dolasetron in
some clinical trials, they were deemed not clinically relevant [30].
Given the large therapeutic window of 5-HT3 receptor antagonists

combined with their broad potential therapeutic aplications, further
investigation on these drugs is warranted for development of new
pharmacophores with higher efficacy for management of neu-
ropsychiatric diseses.
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