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ORIGINAL ARTICLE

The investigation of antidepressant and anxiolytic effects of
pregabalin and its mechanisms of action in rats

Pregabalinin sicanlarda antidepresan ve anksiyolitik etkileri ve mekanizmalarinin incelenmesi
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Summary

Objectives: Pregabalin (PGB) is used in drug-resistant epilepsy. Also, it has analgesic effects in painful syndromes. Depression and
anxiety are commonly seen in epilepsy and neuropathic pain patients. PGB is often combined with anxiolytics and antidepressants.
We aimed to investigate the antidepressant and anxiolytic effects of PGB and compare its effects with those of antidepressant and
anxiolytic drugs and their combined use.

Methods: Wistar Albino rats were used, and PGB (5, 10, 20, and 40 mg/kg), amitriptylin (AMT), fluoxetine (FLX), ketamine (KET), and
diazepam (DZM), as well as combinations of PGB (20 mg/kg) with AMT, FLX, KET, and DZM, were administered. Elevated plus maze,
forced swimming, and locomotor activity tests were performed.

Results: In the elevated plus maze, PGB10, 20, 40, AMT, FLX, and DZM increased open arm time. The PGB20+FLX combination in-
creased compared to PGB20. In forced swimming, PGB doses increased immobility time. AMT, FLX, DZM, and KET decreased compared
to control and PGB doses. Other combinations of PGB20 reversed immobility time, except FLX. In locomotor activity, PGB20, AMT, KET,
and DZM decreased distance.

Conclusion: PGB had a depressant effect in all doses and a dose-dependently anxiolytic effect. In combinations of PGB with AMT, KET,
and DZM, it reversed their antidepressant effects. We assumed FLX could be preferred instead of AMT in patients using PGB. When PGB
is used in combination, drug interactions should be considered. These results are also very remarkable in terms of pharmacoeconomics.
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Ozet

Amag: Pregabalin, ilaca direngli epilepside kullaniimaktadir. Ayrica agrili sendromlarda analjezik etkisi vardir. Epilepsi ve noropatik
agnisi olan hastalarda depresyon ve anksiyete yaygin sekilde goriilmektedir. Pregabalin, anksiyolitik ve antidepresan ilaclarla sik sik
birlikte kullanilmaktadir. Bu calismada, pregabalinin antidepresan ve anksiyolitik etkilerinin arastirilmasi, bu etkilerinin diger antidep-
resan ve anksiyolitik ilaclarla ve kombine kullanimlarla karsilastirlmasi amaglandi.

Gereg ve Yontem: Calismamizda Wistar Albino sicanlar kullanildi ve pregabalin (5, 10, 20, 40 mg/kg), amitriptilin, fluoksetin, ketamin
ve diazepam, ayrica bu ilaglarin pregabalin 20 mg/kg ile kombinasyonlari uygulandi. Yiikseltilmis arti labirent, zorlu ylzdirme ve
I6komotor aktivite testleri yapild.

Bulgular: Yukseltilmis arti labirent testinde pregabalin-10, 20, 40, amitriptilin, fluoksetin ve diazepamin acik kolda kalinan sireyi uzat-
t1g1 tespit edildi. Pregabalin 20+fluoksetin kombinasyonunun, pregabalin 20'ye kiyasla streyi uzattigi saptandi. Zorlu ytizdiirme tes-
tinde pregabalin dozlarinin hareketsiz kalma surresini uzattigi belirlendi. Amitriptilin, fluoksetin, diazepam ve ketaminin ise kontrole
ve pregabalin dozlarina kiyasla sureyi kisalttigi tespit edildi. Pregabalin 20'nin, fluoksetin disindaki ilaglarla birlikte kullanildiginda
ise hareketsiz kalma siiresinin Gzerindeki etkisinin tersine dondigu gorildi. Lokomotor aktivite testinde, pregabalin 20, amitriptilin,
ketamin ve diazepamin mesafeyi azalttigi saptand.

Sonug: Pregabalinin tiim dozlarinda depresan etkisi ve doza bagli olarak anksiyolitik etkisi tespit edildi. Pregabalinin; amitriptilin, ketamin ve
diazepam ile kombine kullanildiginda bu ilaglarin antidepresan etkilerini tersine cevirdigi saptandi. Bu nedenle pregabalin kullanan hastalar-
da amitriptilin yerine fluoksetinin kullanilabilecegini disiinmekteyiz. Pregabalinin diger ilaclarla kombine kullanimi ilag etkilesimi agisindan
da degerlendirilmelidir. Bu sonuglar ayni zamanda farmakoekonomi agisindan da dikkate degerdir.

Anahtar sézcukler: Pregabalin; depresyon; anksiyete; ilag etkilesimleri; sican.
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The investigation of antidepressant and anxiolytic effects of pregabalin and its mechanisms of action in rats

Introduction

Pregabalin (PGB), as a gabapentinoid drug, is used
in the treatment of epilepsy and neuropathic pain.
It is structurally similar to gabapentine and acts via
both the GABAergic system and voltage-dependent
potassium channels. It is also a ligand of the a26-1
subunit of voltage-dependent Ca*?-channels. PGB
decreases depolarization-induced calcium influx and
the release of excitatory neurotransmitters by bind-
ing to the a26-1 subunit of voltage-dependent Ca*2-
channels such as GABA, but PGB has a higher affinity
for this channel than GABA. PGB reveals its antiepi-
leptic, anxiolytic, and analgesic effects by modulat-
ing both GABAergic neurotransmission and calcium
influx." It is known that depression and anxiety are
seen commonly in patients with epilepsy and neu-
ropathic pain. Depression is the most common psy-
chiatric disorder in the world and generally emerges
after environmental, genetic, or hormonal changes. It
causes psychological disturbances, loss of behavioral
activities and cognitive functions, and somatic find-
ings such as fibromyalgia. These may show an altera-
tion among patients.? Anxiety is characterized by
disruptive feelings of uncertainty, dread, and fearful-
ness. Anxiety patients also complain of palpitations,
tremors, indigestion, numbness or tingling, nervous-
ness, shortness of breath, diaphoresis, and fear.®

The World Federation of Societies of Biological Psy-
chiatry suggests that selective serotonin reuptake
inhibitors (SSRIs), serotonin-noradrenaline reuptake
inhibitors (SNRIs), and PGB are considered first-line
agents for the long-term treatment of generalized
anxiety disorder. In patients with generalized anxi-
ety and major depressive disorder, studies compar-
ing PGB with SSRI and SNRIs are lacking. As we
mentioned above, the comorbidity of depression
and anxiety with epilepsy and neuropathic pain re-
quires new medications to be added to the treat-
ment; therefore, that causes a high burden in terms
of pharmacoeconomics.

We aimed to compare the antidepressant and anx-
iolytic effects of PGB in different doses not only with
SSRIand SSNRs, but also with other drugs (amitripty-
lin [AMT], KET, and diazepam [DZM]) that are known
for their antidepressant and anxiolytic effects. Also,
we aimed to evaluate the drug interactions when
these agents are applied as combinations.
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Material and Methods

Animals

Albino Wistar rats (250+25 g) were used in our ex-
periments and obtained from the Medical and Surgi-
cal Experimental Research Center of X. The animals
were kept in our laboratory in a 12-h light/dark cycle
and acclimatized 1 week before the experiments.
Seven rats were housed in each cage with food and
water ad libitum. All experiments were performed
between 09:00 and 13:00. The experimental protocol
was approved by the Local Ethical Committee of Es-
kisehir Osmangazi University for Animal Experimen-
tation (501-1/2016).

Drugs and Treatment Groups

PGB, AMT, DZM, fluoxetine (FLX), and KET were pur-
chased from Sigma-Aldrich (St. Louis, USA). Physi-
ological saline solution (0.9% NaCl) was purchased
from Eczacibasi (Eczacibasi Holding Co., Istanbul,
Turkiye). All drugs were dissolved in saline and in-
jected intraperitoneally (i.p.). The drug solutions
were freshly prepared before use. The experimental
animals were randomly divided into 13 groups, and
each group had 7 rats: control (saline), PGB 5, 10, 20,
40 mg/kg, AMT 10 mg/kg, and PGB20+AMT, DZM 5
mg/kg, PGB20+DZM, FLX 5 mg/kg, PGB20+FLX, KET
10 mg/kg, PGB20+KET. Behavioral experiments were
performed 1 h after intraperitoneal injection.

Behavioral Experiments

Elevated Plus Maze Test

The elevated plus maze test that is used for assess-
ing the anxiolytic effect was performed as Pellow
and friends' described in 1985."! The rats were tested
on a platform 50 cm above the floor, which has 2
open (5010 cm), 2 close (50x10x50 cm) arms, and
a square (10x10 cm) which binds these 4 arms. The
rats were observed for 5 min, and the open arm time
was recorded.

Forced Swimming Test

The forced swimming test that is used for assessing
the antidepressant effect was performed as Por-
solt and friends’ described.” Rats were swum in an
18-cm-diametered plexiglass cylinder. The cylinder
was filled with 15 cm of water in 24+0.5. They were
swum in the cylinder for 15 min the day before ex-
periments began. On the experiment day, rats were
swum for 5 min, and immobility time was recorded.
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Figure 1.Comparison of open arm time of control, all doses of
PGB, and other drug groups in the elevated plus maze test. Data
were expressed as medians and percentiles (25-75%).

*P<0.05: compared to control; +P<0.05: compared to PGB20; PGB: Pregabalin;
AMT: Amitriptylin; FLX: Fluoxetine; KET: Ketamine; DZM: Diazepam.

Locomotor Activity Test

The automatic-activitymeter system was used
(40x40x40 cm plexiglas chamber) (Commat Ltd.,
Ankara, Tirkiye) for assessing locomotor activity.
The drugs were administered, and after 60 min,
the test was performed for 5 min. The stereotypic
movements and distance were recorded.”!

Statistical Analyses

Statistical analysis was performed using the Statisti-
cal Package for the Social Sciences program for Win-
dows, version 15.0 (SPSS Inc., Chicago, IL, USA). Our
results did not Show a normal distribution (normal-
ity test-Shapiro wilk); therefore, a non-parametric
Kruskal-Wallis test was performed. The 0.25-0.75
(Q1-3) percentile and median values of the data
were used. A pairwise comparison of single use of
PGB and combination use of PGB was evaluated with
the Student’s t test.

Results

Effects of PGB and its Combinations on Anxiety-
Related Behavior in the Elevated Plus Maze Test
PGB 10, 20, 40, AMT, FLX, and DZM significantly in-
creased open arm time in the elevated plus maze test
(p<0.05), while KET did not change compared to the
control (p>0.05). Also, KET significantly decreased
open arm time compared to PGB20 (p<0.05). AMT
and DZM groups significantly increased compared
to PGB20 (Fig. 1).

All combinations of PGB20 significantly increased
open arm time in the elevated plus maze test
compared to the control (p<0.05). Furthermore,
PGB20+FLX significantly increased compared to
PGB20 (p>0.05) (Fig. 2). The combination of PGB with
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Figure 2. Comparison of open arm times of control, PGB20, and
combination groups in the elevated plus maze test. Data were
expressed as medians and percentiles (25-75%).

*P<0.05: compared to control; +P<0.05: compared to PGB20; #P<0.05: com-
pared to pairwise comparisons; PGB: Pregabalin; AMT: Amitriptylin; FLX:
Fluoxetine; KET: Ketamine; DZM: Diazepam.

[V ]
o O o
*

o

»
=}

*+

w
5]

Immobility time (s)

~
5]

3 *y

[
©

©

Control PGB5 PGB10 PGB20 PGB40 AMT FLX KET DZMm

Figure 3.Comparison of immobility time of control, all doses
of PGB, and other drug groups in a forced swimming test. Data
were expressed as medians and percentiles (25-75%).

*P<0.05: compared to control; +P<0.05: compared to PGB20; PGB: Pregabalin;
AMT: Amitriptylin; FLX: Fluoxetine; KET: Ketamine; DZM: Diazepam.
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Figure 4. Comparison of immobility time of control, PGB20, and
combination groups in a forced swimming test. Data were ex-
pressed as medians and percentiles (25-75%).

*P<005: compared to control; +P<0.05 compared to PGB20; #P<0.05: com-
pared to pairwise comparisons; ###P<0.001: compared to pairwise com-
parisons; PGB: Pregabalin; AMT: Amitriptylin; FLX: Fluoxetine; KET: Ketamine;
DZM: Diazepam.

KET increased open arm time compared to the con-
trol, while KET did not change the open arm time in-
dividually (Fig. 1, 2). The combination with DZM did
not show a significant difference in open arm time
compared to DZM alone (Fig. 1, 2).
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Figure 5.Comparison of distance of control, all doses of PGB,
and other drug groups in the locomotor activity test. Data were
expressed as medians and percentiles (25-75%).

*P<0.05: compared to control; +P<0.05: compared to PGB20; PGB: Pregabalin;
AMT: Amitriptylin; FLX: Fluoxetine; KET: Ketamine; DZM: Diazepam.
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Figure 6. Comparison of the distance of the control, PGB20, and
combination groups in the locomotor activity test. Data were ex-
pressed as medians and percentiles (25-75%).

*P<0.05: compared to control; +P<0.05: compared to PGB20; #P<0.05: com-
pared to pairwise comparisons; ##P<0.01: compared to pairwise compari-
sons; PGB: Pregabalin; AMT: Amitriptylin; FLX: Fluoxetine; KET: Ketamine;
DZM: Diazepam
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Figure 7.Comparison of stereotypic movement of control, all
doses of PGB, and other drug groups in the locomotor activity
test. Data were expressed as medians and percentiles (25-75%).

*P<0.05: compared to control; +P<0.05: compared to PGB 0; PGB: Pregabalin;
AMT: Amitriptylin; FLX: Fluoxetine; KET: Ketamine; DZM: Diazepam.

Effects of PGB and its Combinations on Depression-
Related Behavior in the Forced Swimming Test

All doses of PGB significantly increased immobil-
ity time compared to the control, independently of
dose (p<0.05). AMT, FLX, DZM, and KET significantly
decreased immobility time compared to control and
PGB20 (p<0.05) (Fig. 3).
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Figure 8.Comparsion of stereotypic movements of control,
PGB20, and combination groups in the locomotor activity test.
Data were expressed as medians and percentiles (25-75%).

*P<0.05: compared to control; +P<0.05: compared to PGB20; #P<0.05: com-
pared to pairwise comparisons; ##P<0.01: compared to pairwise compari-
sons; PGB: Pregabalin; AMT: Amitriptylin; FLX: Fluoxetine; KET: Ketamine;
DZM: Diazepam.

Combination of FLX, KET, and DZM with PGB20 re-
versed the depressant effect of PGB20 back to con-
trol, while PGB20+FLX did not change immobility
time (p>0.05) (Fig. 4).

Effects of PGB and its Combinations in the
Locomotor Activity Test

PGB20, AMT, KET, and DZM significantly decreased
distance compared to control in the locomotor ac-
tivity test (p<0.05), while FLX did not change com-
pared to control (p>0.05). But FLX increased com-
pared to PGB20 (p<0.05) (Fig. 5). Otherwise, PGB 5,
10, and 40 did not change distance compared to
control (p>0.05).

PGB20, PGB20+KET, and PGB20+DZM significantly
decreased distance compared to control (p<0.05),
while PGB20+AMT and PGB20+FLX did not change
compared to control, but these combinations signifi-
cantly increased distance compared to PGB20, thus
these combinations reversed the effect of PGB20
(p<0.05) (Fig. 6).

Only FLX significantly decreased stereotypic move-
ment compared to both control and PGB20 (p<0.05).
The other drugs did not change stereotypic move-
ments individually (p>0.05) (Fig. 7).

All combinations significantly increased stereo-
typic movement compared to both control and
PGB20 (p<0.05) (Fig. 8). The PGB20+FLX combina-
tion increased the stereotypic movements com-
pared to FLX.
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Discussion

Epilepsy and depressive symptoms are seen togeth-
er in 80% of epileptic patients. These depressive ef-
fects stimulate epileptic symptoms and affect life
quality.® Similarly, depressive effects are seen in pa-
tients with neuropathic pain as well.”” Furthermore,
anxiety is accompanied by these disorders.’?!

Some studies reported that PGB, as a gabapentinoid,
is more effective than placebo and even a safer op-
tion than benzodiazepines for reducing the symp-
toms of anxiety disorder."” The addiction potential
of benzodiazepines is also an essential problem. Be-
sides, there are studies reporting that PGB has an ef-
fect on schizophrenia-dependent anxiety.'" Indeed,
PGB was recently suggested in the treatment of
generalized anxiety disorders by the World Federa-
tion of Societies of Biological Psychiatry, but studies
comparing PGB with SSRI and SNRIs are lacking.”! In
previous studies, the effects of PGB were contradic-
tory to depression. One of these studies did not sup-
port the usefulness of adding PGB in patients with
generalized anxiety disorder and unipolar major de-
pression and with an early nonresponse to escitalo-
pram.'? Another one reported that PGB was not ef-
fective in depressive-like symptoms associated with
chronic pain but might play an acute antidepressive
role given its antinociceptive effect. This acute effect
could be caused by acute changes in the seratoner-
gic, dopaminergic, noradrenergic, and GABAergic
pathways. According to these results, the acute and
chronic effects of PGB on supraspinal systems, which
are related to anxiety, pain, and depression pathways,
and further explorations are needed to elucidate the
implication of anticonvulsants in neuronal circuits
related to pain and depressive-like behaviors to find
new treatment targets.”) Based on these findings,
we aimed to evaluate the combination of anxiolytic
and antidepressant drugs with PGB in terms of drug
interactions. Therefore, AMT as a tricyclic antidepres-
sant (TCA), FLX as an SSRI, KET as a dissociative anes-
thetic, and DZM as a benzodiazepine derivative were
chosen for this study. It is known that these drugs
have both antidepressant and anxiolytic features,!'!
and especially studies on the antidepressant and
anxiolytic properties of ketamine (KET) are proceed-
ing.'"¥ According to our findings, single doses of PGB
5,10, 20, and 40 mg/kg could have a dose-depend-
ently anxiolytic effect on anxiety. When its effects
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on depression are evaluated, it could have a dose-
independent depressant effect at all doses. PGB has
a depressant effect at all doses; therefore, anxiolytic-
effected PGB20 was chosen for the combinations.
When these drugs were combined with PGB20, we
observed that AMT, FLX, and DZM had anxiolytic
effects individually, and their combinations with
PGB20 also had anxiolytic effects. Although KET did
not have an anxiolytic effect individually, its combi-
nation with PGB20 was anxiolytic. PGB20 revealed its
anxiolytic effect (Fig. 1, 2). The anxiolytic effect did
not change when BDZ was used both single and as
combination. We assumed that BDZ might have a
ceiling effect here. PGB combinations with FLX and
KET potentiated anxiolytic effects.

In our study, PGB had a depressant effect at all doses,
while AMT, FLX, KET, and DZM had antidepressant ef-
fects. However when combined with PGB20, PGB20
neutralized their antidepressant effect (Fig. 3, 4).
PGB20 caused a depressant effect when used alone,
but the depressant effect decreased to the level of
the control group when it was combined with AMT,
KET, or DZM (Fig. 4). In this way, AMT, KET, or DZM
would contribute to prevent depression in patients
using PGB for various reasons. There would not be
a difference in the antidepressant effect with FLX
or with PGB+FLX. Thus, this would provide conve-
nience in preventing the neuropathic pain or the de-
pression caused by the pain lasting for a long time.
In this way, we assumed that FLX would be a better
option than AMT as an antidepressant agent for pa-
tients using PGB for epilepsy and neuropathic pain
in terms of an effective treatment, life quality, and
economic burden. Also, the antidepressant effect of
KET disappeared when combined with PGB20 (Fig. 3,
4). This combination could be effective in the treat-
ment of anxiety, while it could reduce the effect of
the depression treatment.

AMT is a member of TCAs, and the antidepressant ef-
fect of it was also observed in the control and PGB
groups of our study. AMT tended to have a weaker
antidepressant effect than KET and DZM but was
more powerful than FLX, but there was no statisti-
cally significant difference between these drugs.
Combined usage of AMT and PGB decreased the
antidepressant effect of AMT (Fig. 3, 4). Experimen-
tal studies of AMT presented its anxiolytic effect.l'™
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But in some other studies, anxiogenic effects were
also observed.l's In our study, we observed that AMT
increased the open arm time in elevated plus maze
compared to control, meaning that it had an anxio-
lytic effect, but its combination with PGB decreased
its antidepressant effects, further increasing its anx-
iolytic effect. The combination of PGB20 with AMT
decreased the distance compared to PGB20 (Fig.
5, 6). In all doses of PGB, we did not observe a sig-
nificant difference in stereotypic movements com-
pared to control (Fig. 7). In our study, we observed
that a single-dose injection of AMT did not change
stereotypic movements (Fig. 7). A previous study
found that the locomotor activity of rats decreased
after a single-dose injection of imipramine, which is
a member of TCAs.'”? Another study presented that
repeated doses of AMT increased locomotor activ-
ity and steriotypical effects.!'® In our study, AMT was
administered in a single-dose injection, and as the
study mentioned above, it decreased distance (Fig.
5). Therefore, its acute injection also did not stimu-
late dopaminergic release.

FLX is a selective inhibitor of serotonin reuptake. The
effects of serotonin on anxiety have been studied by
a number of researchers by now, and most of them
suggested that increased serotonin levels caused
anxiety. In a study based on this hypothesis, rats
showed anxiety-like behaviors after the acute FLX
injection. Furthermore, they mentioned the contra-
dictory effects of SSRI drugs on different behavioral
paradigms.'? In different studies contrary to this
study, it was mentioned that FLX was an anxiolytic
drug, but when combined with olanzapine or risper-
idone, its effects could decrease.”® We observed in
our study that acute FLX injection caused anxiolytic
effects in the elevated plus maze test, and when FLX
was combined with PGB20, the anxiolytic effect was
potentialized (Fig. 1, 2). Therefore, we infer that the
combined usage of PGB and FLX would not have a
negative effect on the anxiolytic effect of FLX. Also
in our study, in the FLX group, the immobility time
decreased compared to the control and PGB20, but
the effect did not change when they were combined
compared to the control. According to a previous
study, it was reported that PGB did not inhibit se-
rotonin, dopamine, or noradrenaline re-uptake and
was not related to serotonin and dopamine recep-
tors.?" But FLX acts on the serotonergic pathway. In
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our study, indeed, PGB did not change the antide-
pressant effect of FLX because it does not affect these
pathways. Most studies are needed to elucidate the
underlying possible mechanisms between FLX and
PGB. When FLX is evaluated in terms of locomotor
activity, it decreases stereotypic movement but in-
creases stereotypic movement compared to both
control and PGB20 when combined with PGB20 (Fig.
8). FLX also increased distance (Fig. 5) compared to
PGB20. In the combination group, PGB increased the
stereotypic activity, which was decreased by FLX.

PGB tends to decrease DA levels in the lateral hippo-
campus; on the other hand, FLX tends to increase DA
levels in the prefrontal cortex. Combining the use of
PGB with antidepressant drugs might increase ste-
reotypic movements by increasing DA levels. Thus,
this could also induce addiction via DA. In other
studies of FLX with 4 different rat strains, locomotor
activity decreased in C57BL/6 and 129SvEv rats, in-
creased in DBA/2 rats, and did not change in BALB/c
rats. Thus, FLX gives different results according to dif-
ferent subtypes of rats.??

KET is a dissociative anesthetic agent; its antidepres-
sant and anxiolytic features have been studied re-
cently. In a previous study, KET 15 mg/kg decreased
the immobility time in the forced swimming test
while increasing exploratory behaviors and anxiolytic
effects in the elevated plus maze test.”® In our study,
the anxiolytic ineffectiveness of KET 10 mg/kg may
be caused by its dose or environmental factors such
as the season, the type of animal, or the time of the
experiment.?¥ In a previous KET study and our study,
KET 10, 15 mg/kg doses decreased the immobility
time without affecting the locomotor activity via the
increase of BDNF in the rat hippocampus.?” The anti-
depressant effect of KET occurred expeditiously and
did not increase the stereotypic movements in our
study, (Fig. 7) while distance decreased (Fig. 5).

DZM, as a benzodiazepine derivative, also decreases
theta waves in the hippocampus and causes an ax-
iolytic effect.’® As a hypnosedative drug, addiction
and tolerance may occur against DZM treatment,
and its anxiolytic effects may decrease in the same
doses over time. There are studies supporting this
effect.””? According to these studies, DZM cannot be
used in the long term. In another study on DZM, they
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observed that diazepam (DZM) increased the levels
of intraneuronal metobolite of dopamine “3,4 dihi-
droxifenlasetic aside” and that increased the neu-
ronal dopamine release. An increase in locomotor
activity requires an increase in dopamine levels of
dopamine.?In our study, the stereotypic movement
of DZM was the same as the control. However, the
combination of DZM and PGB20 increased the ste-
reotypic movement compared to both control and
PGB20 (Fig. 8). Distance decreased compared to con-
trol (Fig. 5), but did not change compared to PGB20
(Fig. 6), but stereotypical movement increased in its
combination (Fig. 8). This drug affects GABA, so the
increase of stereotypic movements and decrease of
others are probably occurring via its effects on dopa-
mine. Some existing studies claimed that dopamine
decreased the locomotor activity of rats.” In a pre-
vious study, GABAergic drugs decreased locomotor
activities, while a non-GABAergic drug, PGB, did not
cause a difference.?” In our study, DZM, which is a
GABAergic drug decreased, distance while PGB20
decreased in the locomotor activity test, contrary to
the study above (Fig. 5). The anxiolytic effect of DZM
did not show any alteration when it was combined
with PGB20. DZM affects the GABA/BDZ/Cl complex,
while PGB does not. PGB does not increase GABA
levels and does not inhibit the re-uptake.?" This
could be the reason why PGB did not increase the
effect of DZM.

Conclusion

Based on our results, drug interactions should be
considered when PGBs are used in combinations.
This is highly essential in terms of pharmacoeco-
nomics because patients with neuropathic pain and
epilepsy treated with SSRI for depression may remain
untreated, which could cause an economic burden.
PGB was observed as an anxiolytic and depressant
drug in our study. As an SSRI drug, FLX should be
preferred as an antidepressant drug in the treatment
of depression when required.
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