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Abstract
The monoamine stabilizer (3S)-3-[3-(methenesulfonyl)phenyl]-1-propylpiperidine hidrochloride [(−)-OSU6162] is a promising
compound for the treatment of neurological and psychiatric disorders, such as schizophrenia. Here, we tested the hypothesis that
(−)-OSU6162 prevents hyperlocomotion and sensorimotor deficits in prepulse inhibition of the startle response (PPI) induced by
psychomimetic drugs. Male Swiss mice received injections of (−)-OSU6162 (1, 3, 10, or 30 mg/kg), and their motor responses
were investigated in the open field and in the catalepsy tests, which predicts liability to induce sedation and extrapyramidal side
effects, respectively. Next, in independent experiments, this compound was evaluated for its efficacy to prevent hyperlocomotion
induced by cocaine (10 mg/kg; dopamine transporter inhibitor) or ketamine (60 mg/kg; glutamate NMDA channel blocker) in the
open field. Finally, we tested if (−)-OSU6162 prevents PPI disruption induced by MK-801 (0.5 mg/kg; glutamate NMDA
channel blocker). (−)-OSU6162 induced neither locomotion impairment nor catalepsy. This compound prevented cocaine-
induced hyperlocomotion at the doses of 10 and 30 mg/kg and ketamine-induced hyperlocomotion at the doses of 1 and
3 mg/kg. In the sensorimotor test, (−)-OSU6162 failed to reverse MK-801-induced PPI deficits. The dopamine stabilizer (−)-
OSU6162 prevents the hyperactivity induced by dopaminergic and anti-glutamatergic drugs at doses that preserve motor
functions, although it failed in the PPI test. Its therapeutic potential for specific symptoms of schizophrenia warrants further
investigation in both preclinical and clinical studies.
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Introduction

Schizophrenia is a severe, multifactorial, and chronic psychiat-
ric disorder, whose complex symptomatology has led to the

concept of symptom dimensions, divided in positive (psycho-
sis, hyperactivity), negative (alogy, affective flattening, social
withdrawal), and cognitive symptoms (Kapur et al. 2005; van
Os and Kapur 2009). Current treatment options focus mainly
on pharmacological approaches with antipsychotic drugs.
These are divided in first-generation antipsychotics (FGAs,
Btypical^ antipsychotics), such as chlorpromazine and haloper-
idol, and second-generation antipsychotics (SGAs; Batypycal^
antipsychotic), which include the prototype clozapine, as well
as olanzapine, risperidone, quetiapine, among others. Although
affinity and selectivity vary among compounds, virtually all
FGAs and SGAs act as antagonists at the dopamine D2 receptor
(Gardner et al. 2005; Kapur 2004; Millan et al. 2015). More
recently, the concept of third-generation antipsychotic drugs
(TGAs) has emerged. TGAs, such as aripiprazole and
brexpiprazole, are thought to exert their effects through a more
subtle mechanism of action, consisting of partial agonism at
dopamine receptors (thus termed Bdopaminergic modulators^),
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in addition to other targets (Ohlsen and Pilowsky 2005;
Tamminga and Carlsson 2002).

Antipsychotic therapy is limited by various side effects
resulting from D2 receptor antagonism and interference with
other neurochemical processes. FGAs use results in various mo-
tor side effects, ranging from Parkinsonism to tardive dyskinesia
(Haddad et al. 2012). Although SGAs are less prone to cause
motor impairment, they are not necessarily always more effica-
cious and may lead to autonomic nervous system misbalancing
and metabolic malfunctioning, such as weigh gain, impaired
glucose tolerance, and dyslipidemia (Hartling et al. 2012;
Leucht et al. 2009; Lieberman et al. 2005). Finally, the concept
of TGAs is still controversial, with few representative com-
pounds so far (Mailman and Murthy 2010; Millan et al. 2015).
Moreover, a significant number of patients are refractory to
pharmacotherapy, suffering from treatment-resistant schizophre-
nia (Demjaha et al. 2017; Howes et al. 2017).

One possible reason for treatment failure is the complex
neurochemical misbalance that causes schizophrenia
(Demjaha et al. 2017; Howes et al. 2017). The main biological
hypothesis of schizophrenia still focuses on the exacerbation
of dopamine neurotransmission projecting from the ventral
tegmental area to the nucleus accumbens (Kapur et al.
2005). Another attempt to explain the various symptoms of
this disorder points to a hypofunction of N-methyl-D-
aspartate (NMDA) glutamate receptor (Laruelle 2014;
Laruelle et al. 2003;Moghaddam and Javitt 2012). Thus, there
have been attempts to develop new pharmacotherapies be-
yond dopamine antagonists.

I n t h i s c o n t e x t , t h e c o m p o u n d ( 3 S ) -
3-[3-(Methenesulfonyl)phenyl]-1-propylpiperidine hidrochloride
[(−)-OSU6162] is a promising agent for the treatment of some
neurological and psychiatric disorders. In animal models pre-
dictive of antipsychotic activity, (−)-OSU-6162 prevents the
behavioral effects of dopaminergic and glutamatergic drugs at
doses that do not impair motor responses (Natesan et al. 2006;
Rung et al. 2005). In the catalepsy test, which predicts liability
to induce parkinsonism and other extrapyramidal side effects
(Gobira et al. 2013; Sanberg et al. 1988), (−)-OSU6162 has a
favorable profile even at high levels of striatal D2 receptor
occupancy (Natesan et al. 2006). This compound has also
the unusual property to reverse behavioral responses resulting
from both hypo- and hyperdopaminergic activity in experi-
mental animals, at doses ranging from 5 to 120 mg/kg in rats
(Rung et al. 2008). Possible explanations for its mechanisms
of action are preferential antagonism at D2 auto-receptor over
post-synaptic receptor (Sonesson et al. 1994); partial agonism
at D2 receptor (Burstein et al. 2011; Kara et al. 2010; Lin et al.
2006; Seeman and Guan 2007); allosteric and orthosteric effects
at the dopamine D2 receptor, with stimulating or inhibitory
effects depending on the prevailing dopaminergc tonus
(Rung et al. 2008). (−)-OSU6162 may act as a Bdopamine
stabilizer^, reverting the consequence of excessive dopamine

neurotransmission by antagonizing post-synaptic D2 receptor
and reverting low-dopaminergic states due to its higher affin-
ity for presynaptic D2 auto-receptor (Rung et al. 2008). Apart
from dopamine, (−)-OSU6162 also displays partial agonism
on 5-HT2A serotonin receptor (Burstein et al. 2011; Carlsson
et al. 2011) as well as nanomolar affinity for the human σ-1
receptor (Sahlholm et al. 2013).

In the present study, we tested the hypothesis that (−)-
OSU6162 exerts antipsychotic-like effects in locomotor and
sensorimotor models, based on both dopaminergic and gluta-
matergic theories of schizophrenia. We hypothesized that (−)-
OSU6162 prevents the hyperlocomotion induced by cocaine,
a dopamine transporter blocker, and ketamine, an NMDA
channel blocker, in an open field. In the sensorimotor test,
we investigated if this dopamine stabilizer prevents the deficit
in prepulse inhibition of the startle reflex (PPI) induced by
MK-801, another NMDA-channel blocker. We also tested if
(−)-OSU6162 impairs spontaneous locomotion and induces
catalepsy in mice.

Material and methods

Animals

Male Swiss mice (25–35 g, 6–8 weeks of age) were obtained
from the Animal Care Facilities (CEBIO) of the Institute of
Biological Sciences (ICB)–Federal University of Minas
Gerais, Brazil. The animals were maintained in a room with
controlled temperature and a light/dark cycle (25 ± 1 °C, lights
on at 07:00 a.m., off at 7:00 p.m.). Mice were housed in
groups, with free access to food and water. The experiments
were performed between 08:00 a.m. and 4:00 p.m. All proce-
dures used in this study followed the ethical principles of
animal experimentation adopted by the Ethic Committee on
Animal Use of Federal University of Minas Gerais (CEUA–
UFMG), and institutionally approved under protocol number
227/2013. Each animal was used only once. All efforts were
made to minimize the number of animals used and their
suffering.

Drugs

(3S)-3-[3-(Methenesulfonyl)phenyl]-1-propylpiperidine
hidrochloride [(−)-OSU6162] (Tocris Bioscience), cocaine
(Merck), ketamine (Syntec), haloperidol (Teuto), and cloza-
pine (Sigma) were dissolved in saline. Solutions were pre-
pared immediately before use and administered via intraperi-
toneal route (i.p.) in a volume of 10 mL/kg. We performed
dose-response curves for (−)-OSU6162, cocaine, and keta-
mine, based on previous literature (Leite et al. 2008; Moreira
and Guimaraes 2005; Natesan et al. 2006; Rung et al. 2008).
Doses of haloperidol, positive control for the catalepsy test,
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and clozapine, positive control for the PPI test, were also
selected based on previous studies (Issy et al. 2009; Moreira
and Guimaraes 2005).

Behavioral protocols

Evaluation of the locomotor activity was carried in a square
arena (40 × 40 cm) located in an isolated room. The animals
were filmed, and the total distance moved was analyzed auto-
matically by the Any-maze® software (Stoelting, Wood Dale,
IL, USA). For the evaluation of a possible alteration in the
basal locomotion induced by (−)-OSU6162, after the habitu-
ation measurement for 10 min in arena, the animals received
an injection of saline or (−)-OSU6162 (1, 3, 10, and 30mg/kg)
and were placed in the arena 15 min later. The distance moved
in the arena was measured during 20 min (Viana et al. 2013).

Next, (−)-OSU6162 was evaluated in the catalepsy test. In
this test, the capacity of the animal to remove itself from an
unusual and uncomfortable posture is measured (Gobira et al.
2013; Sanberg et al. 1988). For this measurement, saline, hal-
operidol (0.5 mg/kg), or (−)-OSU6162 (1, 3, 10, and 30 mg/
kg) were injected, and 30 min later, the mice forepaws were
placed gently over a horizontal bar (diameter: 0.5 cm) elevated
4.5 cm from the floor. The time in seconds during which the
animal maintained this position until the removal of one of its
forepaws was registered for a maximum of 300 s. Three im-
mediate attempts to return the animal in cataleptic position
were allowed within the first 10 s. The doses and times of
injections were selected in accordance with previous literature
(Moreira and Guimaraes 2005).

Dose-response curves of the effect of cocaine and ketamine
at the open-field were also performed. As described previous-
ly for the experiments with (−)-OSU6162, after the habitua-
tion measurement for 10 min in arena, the animals received an
injection of saline or cocaine (2.5, 5, and 10 mg/kg) or keta-
mine (30 and 60 mg/kg) and were placed in the arena 15 min
later. The distance moved in the arena was measured for
20 min. To evaluate the effect of (−)-OSU6162 on the
hyperlocomotion induced by the psychomimetic drugs, after
the habituation for 10 min in arena, animals received an injec-
tion of vehicle or (−)-OSU6162 (1, 3, 10, and 30 mg/kg).
Following 15 min later, animals received an injection of keta-
mine (60 mg/kg) or cocaine (10 mg/kg). Then, 30 min after
the first injection, the animals were placed in the arena for
20 min. The protocols for the time of injections were selected
according to the previous studies (Leite et al. 2008; Moreira
and Guimaraes 2005).

Prepulse inhibition of the startle reflex (PPI)

The experiments measuring the PPI were conducted in a
sound-isolated chamber. A continuous acoustic signal pro-
duced a background white noise level of 65 dB. The pulse

was a noise of 105 dB with 20 ms of duration. The prepulse
intensities were 80, 85, and 90 dB in 7000 Hz frequency and
duration of 10 ms (Issy et al. 2009). The mice were subjected
to a pretest session, to select those animals with a PPI response
superior to 0%. In the experiment, the animals were first sub-
mitted to 5 min of acclimatization. In this period, they re-
ceived 65-dB background noise and were presented to a series
of 10 stimuli (pulse alone). After this period, they received
pulse alone P (105 dB), prepulse alone PP (80, 85, or
90 dB), prepulse + pulse with 100 ms interval between
prepulse and pulse, and null, in which no stimulus was pre-
sented. Mean acoustic startle response to pulse-alone (P) and
each prepulse + pulse (PP + P) trial was calculated for each
subject. The level of PPI was determined using the formula
%PPI = 100 − [100 × (PP + P/P)] (Issy et al. 2009). Using the
same protocol, mice were exposed to a test session receiving
(−)-OSU6162 (3, 10, 30 mg/kg) or clozapine (5 mg/kg)
followed in 30 min by MK-801 (0.5 mg/kg) treatment. We
used MK-801 instead of ketamine in this test based on previ-
ous experiments showing the efficacy of this compound to
disrupt PPI in mice (Issy et al. 2009).

Statistical analysis

Data distribution was analyzed by the Smirnov-Kolmolgorov
test. Data from the latency in the catalepsy test did not fit in a
normal distribution and were compared by the non-parametric
tests Kruskal-Wallis followed by Mann-Whitney. The dis-
tance traveled in the open field was subjected to analysis of
variance (ANOVA) followed by the Bonferroni’s test. In the
PPI test, drug effects across different prepulse intensities were
analyzed by two-way ANOVA (treatment and prepulse as
experimental factors) followed by the Bonferroni test. The
significance level was set at p < 0.05. Data from the catalepsy
test are presented as median and interquartile range, whereas
the distance moved and the %PPI are presented as mean and
standard error of the mean (SEM).

Results

We first investigated the effects of (−)-OSU6162 in behavioral
tests predictive of motor side effects in mice. None of the doses
of this compound reduced spontaneous locomotion in the open
field [F(3,16) = 0.7233, ns; ANOVA; Fig. 1], indicating a low
propensity to induce sedative effects. To test the liability of (−)-
OSU6162 to induce extrapyramidal side effect (parkinsonims),
we compared this compound with the first-generation antipsy-
chotic, haloperidol. As expected, haloperidol increased the time
spent in an atypical posture at the doses of 0.5 and 1 mg/kg
(H = 27.15, p < 0.0001; Kruskal-Wallis followed by Dunn test;
Fig. 2a). In another experiment, haloperidol, but not (−)-
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OSU6162, induced catalepsy (H = 23.76, p = 0.0002; Kruskal-
Wallis followed by Dunn test; Fig. 2b).

Next, we tested (−)-OSU6162 in dopaminergic and anti-
gluatamatergic locomotor models. Cocaine, a dopamine up-
take blocker, increases the distance moved in the open field at
the dose of 10 mg/kg [F(3,25) = 14.99, p < 0.0001; ANOVA

followed by Bonferroni test; Fig. 3a]. (−)-OSU6162 prevented
cocaine effects at the doses of 10 and 30 mg/kg [F(5,25) =
8.302, p < 0.0001; Fig. 3b]. In the anti-glutamatergic model,
ke tamine , an NMDA channe l b locker, induced
hyperlocomotion at the dose of 60 mg/kg [F(2,16) = 10.67,
p = 0.0011; ANOVA followed by Bonferroni test; Fig. 4a].
(−)-OSU6162 prevented ketamine effects at the doses of 1
and 3 mg/kg [F(5,35) = 12.18, p < 0.0001; Fig. 4b].

Finally, we tested (−)-OSU6162 in a sensorimotor model
predicitve of antipsychotic activity, namely the PPI disruption
induced by the NMDA channel blocker, MK-801, at various
prepulse intensities (Fig. 5). Two-way ANOVA followed by
the Bonferroni test revealed an effect of prepulse intensity
[F(2,126) = 3.932, p = 0.0221]. There was also an overall ef-
fects of treatment, which revealed that MK-801 disrupted PPI,
as expected, an effect prevented by clozapine, but not by (−)-
OSU6162 at any dose [F(6,126) = 23.33, p < 0.0001]. Finally,
there was no interaction between factors, indicating that the
drug effects were similar across different prepulse intensities
[F(12126) = 0.2233, p = 0.9970].

Fig. 2 Effects of haloperidol (Hal) and (−)-OSU6162 on the catalepsy
test in mice. a Haloperidol induced catalepsy at the doses of 0.5 and
1 mg/kg (n = 8, 9, 9, 7). b Haloperidol (0.5 mg/kg), but not (−)-
OSU6162, induced catalepsy (n = 6/group). **p < 0.01, ***p < 0.001,
****p < 0.0001 compared with respective vehicle (Veh) groups;
Kruskal-Wallis followed by Dunn test. Data are presented as median
and intequartile range

Fig. 1 Effect of vehicle (Veh) and (−)-OSU6162 on the basal locomotor
activity in mice in the open field. (−)-OSU6162 (1, 3, 10, or 30 mg/kg)
did not reduce spontaneous locomotion (n = 5, 5, 5, 5, 4); ANOVA
followed by Bonferroni test. Data are presented as mean and SEM

Fig. 3 Effect of cocaine on locomotion and effect of (−)-OSU6162 on
cocaine-induced hyperlocomotion in mice in the open field. a Cocaine
induced hyperlocomotion at the dose of 10 mg/kg (n = 7, 6, 8, 8). b (−)-
OSU6162 prevented the motor hyperactivity induced by cocaine
(10 mg/kg) in open field at the doses of 10 and 30 mg/kg (n = 6, 5, 5, 5,
5). ***p < 0.001 and ****p < 00001 compared with respective vehicle
(Veh) groups; #p < 0.001 compared to vehicle + cocaine group; ANOVA
followed by Bonferroni test. Data are presented as mean and SEM
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Discussion

In the present study, we showed that (−)-OSU6162 was
effective in inhibiting the motor hyperactivity induced by
psychotomimetic drugs in mice, at doses that did not im-
pair motor functioning. Contrary to haloperidol, (−)-
OSU6162 did not induce catalepsy, suggesting low liabil-
ity to provoke parkinsonism or other extrapyramidal side
effects in humans. In addition, this dopamine stabilizer
prevented the effects of both cocaine and ketamine (do-
paminergic and anti-glutamatergic models, respectively)
in the open field. This occurred at doses that did not
reduce basal locomotion, indicating that the inhibition of
motor hyperactivity is a specific effect, rather than sec-
ondary to motor impairment. In the sensorimotor test,
however, (−)-OSU6162 failed to prevent the PPI deficits
induced by MK-801. Clozapine, a positive control for this
model, reversed MK-801 effects, as expected.

Our results in animal models predictive of motor side ef-
fects reproduce data from other studies (Natesan et al. 2006;
Rung et al. 2008; Studer et al. 2016). (−)-OSU6162 has a
favorable safety profile, as it did not impair locomotion in
the open field and did not induce catalepsy, even at the highest
doses. The catalepsy test has the advantages of being a simple,
quick, and reliable assay, with excellent face, construct and
predictive validities (Gobira et al. 2013). The pharmacological
profile of (−)-OSU6162 in this test is consistent with those
observed with SGAs (Batypical antipsychotics^) and TGAs,
although the notion that antipsychotics can be divided in spe-
cific categories has been questioned (Leucht et al. 2013;
Leucht et al. 2009). In any case, this favorable profile is par-
ticularly relevant considering that several antipsychotics may
induce Parkinson-like symptoms, chorea and akathisia, which
are debilitating side effects that interfere with treatment adher-
ence (Pierre 2005).

Next, we found that (−)-OSU6162 prevents cocaine-
induced hyperlocomotion. This model is based on the classi-
cal dopaminergic theory of schizophrenia, which collects
pharmacological, behavioral, and neurochemical observations
to suggest that schizophrenia abnormalities, particularly the
positive symptoms, may result from excessive dopamine syn-
thesis and release in the mesolimbic pathway, connecting the
ventral tegmental area to the nucleus accumbens in the ventral
striatum (Carlsson et al. 2004; Iversen and Iversen 2007;
Kapur et al. 2005; Snyder 1972). Thus, several drugs that
increase dopamine release (amphetamines) or reduce its up-
take (cocaine) precipitate psychotic features in humans
(Snyder 1972). In experimental animals (rats and mice), their
effects consist of hyperlocomotion, which can be prevented by
antipsychotics drugs (Gobira et al. 2013). An obvious limita-
tion of this model is its predictive value for compounds that

Fig. 4 Effect of ketamine on locomotion and effect of (−)-OSU6162 on
ketamine-induced hyperlocomotion in mice in the open field. aKetamine
induced hyperlocomotion at the dose of 60 mg/kg (n = 6, 6, 7). b (−)-
OSU6162 prevented the motor hyperactivity induced by ketamine
(60 mg/kg) in open field at the doses of 1 and 3 mg/kg (n = 8, 7, 6, 9, 6,
5). **p < 0.01 and ****p < 0.0001 compared with respective vehicle
(Veh) groups; ###p < 0.01 compared to vehicle + ketamine group.
ANOVA followed by Bonferroni test. Data are presented as mean and
SEM

Fig. 5 Effect of (−)-OSU6162 and clozapine on MK-801-induced
deficits in PPI in mice at the prepulse intensities of 81, 77, and 73 dB.
MK-801 (0.5 mg/kg) disrupted PPI, an effect prevented by clozapine
(CZP, 5 mg/kg), but not (−)-OSU6162, at all prepulse intensities (n = 7,
8, 7, 8, 7, 7, 5). *p < 0.05 compared with respective vehicle (Veh) group;
#p < 0.05 compared to vehicle +MK-801 group. ANOVA followed by
Bonferroni test. Data are presented as mean and SEM
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interfere with locomotor activity, yielding false positive or
false negative results (Gobira et al. 2013). In the present case,
there seems to be a specific effect of (−)-OSU6162, since the
previous experiment showed no impairment of basal locomo-
tion at the same doses that prevent cocaine effect. This dis-
cards any potential confounding factor in the present study.

The fact that (−)-OSU6162 prevents cocaine effects might
be considered tautological, since both substances act on dopa-
minergic neurotransmission. Thus, we also showed that (−)-
OSU6162 exerts antipsychotic-like effect in an animal model
based on a different construct, the hyperlocomotion induced by
the NMDA channel antagonist, ketamine. Glutamate NMDA
channel hypofunction has been an alternative to the dopami-
nergic hypothesis of schizophrenia. In humans, NMDA chan-
nels blockers, such as ketamine andMK-801, induced psychot-
ic features, including delusions and hallucinations, that may
mimic schizophrenia symptoms more reliably than dopaminer-
gic drugs (Carlsson et al. 2004). In addition, schizophrenia
patients have misbalanced glutamatergic neurotransmission
(Howes et al. 2015). Finally, these compounds induce
hyperlocomotion in experimental animals, which can be
prevented by antipsychotic drugs (Gobira et al. 2013). Thus,
the efficacy of (−)-OSU6162 in this models reinforces the re-
sults from our previous experiments, further suggesting its ef-
ficacy as an antipsychotic compound. The reasons why differ-
ent doses are required to prevent ketamine- and cocaine-
induced hyperlocomotion remain unclear, but this has been
commonly observed in preclinical models of antipsychotic ac-
tivity (Leite et al. 2008; Moreira and Guimaraes 2005).

Considering the limitations of animal models based on mo-
tor activity, we also tested (−)-OSU6162 in PPI, a sensorimo-
tor gating response that is preserved across species (Fendt and
Koch 2013; Swerdlow et al. 2016). Moreover, PPI deficit is
well described in patients diagnosed with schizophrenia and in
healthy subjects or experimental animals treated with psy-
chotomimetic drugs (Swerdlow et al. 2016). Considering the
face and construct validities of this model, we hypothesized
that (−)-OSU6162 prevents deficits in PPI induced by the
NMDA channel blocker, MK-801. However, no effect was
observed at any dose or prepulse intensity. Although the rea-
son for this failure is unclear, it is unlikely to result from any
malfunctioning of equipment or improper experimental set-
ting, since clozapine exerted its expected effect as a positive
control. Thus, it may indicate a limited efficacy of (−)-
OSU6162 against sensorimotor gating deficits observed in
patients with schizophrenia. We cannot contrast our findings
with the literature since, to the best of our knowledge, this is
the first study investigating this potential antipsychotic drug in
PPI. Compounds whose mechanisms of action are apparently
close to (−)-OSU6162 (Bdopaminergic modulators^) include
the partial agonists at the D2 receptor, such as aripiprazole,
which are proposed as TGAs. However, contrary to our find-
ings with (−)-OSU6162, aripiprazole does prevent PPI deficits

induced by dopaminergic drugs as well as NMDA blockers
(Auclair et al. 2006; Fejgin et al. 2007; Ishii et al. 2010;
Nordquist et al. 2008). This discrepancy reinforces the pro-
posal that (−)-OSU6162 stabilizes dopaminergic neurotrans-
mission through mechanisms other than partial agonism
(Rung et al. 2008).

Although (−)-OSU6162 failed in an animal model related
to sensorimotor gating deficits in schizophrenia, the present
study supports the notion that this dopaminergic stabilizer
might be effective and safe to ameliorate at least some symp-
toms of schizophrenia. There has been a growing interest in
partial agonists and Bdopamine stabilizers^ as alternative
mechanisms to dopamine antagonism, particularly to avoid
Parkinsonism and related side effect. Contrary to most anti-
psychotics, (−)-OSU6162 may even be useful in the treatment
of neurological motor dysfunctions, including parkinsonism,
chorea, and dyskinesia (Kloberg et al. 2014; Nichols et al.
2002; Tedroff et al. 1999). Thus, additional studies should
evaluate the efficacy of this compound in other neuropsychi-
atric disorders. Moreover, since a limitation of the present
study is the use of acute injection protocols, its potential ther-
apeutic and side effects should also be evaluated after chronic
treatments in different species, in which the proper dose
ranges should be established. Finally, there has been very
few studies in humans, which should be considered taking
into account the safety of (−)-OSU6162. A case report in a
patient with with Huntington’ disease and a double-blind
cross-over study reported the safety and efficacy of this com-
pound (Kloberg et al. 2014; Tedroff et al. 1999). There is also
a study showing the good safety and tolerability in alcohol-
dependent individuals, in which there was also a reduction in
craving for this drug (Khemiri et al. 2015).

In conclusion, the monoamine stabilizer (−)-OSU6162
exerted antipsychotic-like activity in locomotor, but not sen-
sorimotor, responses in experimental animals. This compound
prevented hyperlocomotion in both dopaminergic and gluta-
matergic models, at doses that did not impair motor functions.
(−)-OSU6162 should be further investigated as potential
TGA, particularly for ameliorating agitation, hyperactivity,
and related schizophrenia symptoms.
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