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EVALUATION OF THE ANTIDEPRESSANT EFFECTS OF
ALCOHOLIC EXTRACTS OF PILEA MICROPHYLLA IN MICE

DARAH IBRAHIM', AMIR MODARRESI CHAHARDEHI?,
FARID ABOLHASSANI® & SHAIDA FARIZA SULAIMAN"

Abstract. To date, the search for novel pharmacotherapy from medicinal plants for psychiatric
illnesses has significantly progressed. This study investigated the effect of selected crude extracts
from Pilea microphylla in the mouse forced test (FST) and in the tail suspension test (I'ST), two
models predictive of antidepressant activity. Selected crude extracts from Pilea microphylla
produced an antidepressant-like effect, since the acute treatment of mice with extracts by
itraperitoneal (1.p.) route significantly reduced the immobility time in the FST (50 and 100
mg/kg) and TST (b0 and 100 mg/kg), as compared to positive controls (haloperidol and
fluoxetine) at 1 and 10 mg/kg, respectively. The antidepressant-like effect of extracts was found to
be significant at high doses, followed by an increase in the immobility time at dose of 100 mg/kg.
A significant decreased of immobility was also found on the third day at the concentration of 100
mg/kg of chloroform extract of Pilea microphylla from extraction method II (CEPM II) and ethyl
acetate extract of Pilea microphylla from extraction method II (EAEPM II); (except methanol
extract of Pilea microphylla from extraction method I (MEPM 1) at 100 mg/kg) with respect to
the first day. Ethyl acetate and chloroform extract from extraction method II when administered
at an acute dose of 100 mg/kg of body weight (P < 0.05) reduced the immobility time. Among all
the three selected extracts with two doses administered there were differences compared to the
control, EAEPM 1I led to reduction of immobility time, in the FST method by 38.50% for 50
mg/kg to as much as 75.97% for 100 mg/kg. Similar results of increased antidepressant effect, that
was, of immobility time depending on the concentration administered, were obtained with the
TST method. These results suggested the anti-depression activity of the plant extract. Therefore,
P. microphylla may be served as a potential resource for natural psychotherapeutic agent against
depression. However, further studies are still required.
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1.0 INTRODUCTION

Depression 1s a common, debilitating, life-threatening illness with a significant
mcidence in the population. Numerous antidepressant compounds are now
available, presumably acting wa different mechanisms including serotonergic,
noradrenergic and/or dopaminergic systems. Heterogeneity of the clinical
responses to antidepressant and mood-stabilizing drugs and susceptibility to
adverse effects are the major clinical problems [1]. Some other chemical medicine
has side effects such as fluoxetine causes urinary retention and extrapyramidal
symptoms during treatment [2].

Interactions between monoamine neurotransmitters system including 5-
hydroxytryptamine (5>-HT), noradrenaline (NA) and dopamine (DA) in the brain
along with their specific reuptake and receptor protein has gain so much nterest in
the spectrum of antidepressant studies [3].

The hypothalamic-pituitary-adrenal (HPA) axis in the neuroendocrine system
1s one of the complicated neurobiological mechanisms which play important roles
as similar as monoamine neurotransmitters system in the new antidepressant
development. Dysfunction or hyperactivity of HPA axis system provides significant
mdicator of depression together in the response to stressors reflected by
overproduction of glucocorticoild hormones mainly corticosterone in rodent and
cortisol in human [4]. Hence, the normalization of the HPA axis system as
another prime mechanism of antidepressant actions appears to be one of the
special interest [5].

Herbal therapy 1s another effective alternative to treat depression. The search
for novel therapeutic natural plants that mitigate depressive illness has been
extensively explored over the past decade [6,7]. There are also a large number of
herbal medicines whose therapeutic potential have been assessed in a variety of
animal models [6]. Often, the models are based on the application of stress to the
animal, as in the forced swim test (FST) [8] or the tail suspension test (T'ST) [9].
FST and TST are widely used for screening potential antidepressants.
Antidepressants reduce the immobility time in both FST and TST. The
immobility behavior displayed in rodents when subjected to an unavoidable and
mescapable stress has been hypothesized to reflect behavioral despair which in
turn may reflect depressive disorders in humans. There 1s, indeed, a significant
correlation between clinical potency and effectiveness of antidepressants in both

models [10].
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Our previous study showed that this plant had antioxidant, antimicrobial activity
[11,12] and also anticancer activity (data not published). According to our previous
data, we selected some best crude extract namely, methanol extract from
extraction method I, chloroform and ethyl acetate extracts from extraction method
II for antidepressant activity on mice. This study sought to investigate the effect of
selected crude extracts from two methods of extractions of this plant in FST and
TST, predicive models of antidepressant activity. Also to explore if the
immobility (it might be supposedly learned) can be forgotten as a consequence of
the passage of time by means of increasing the time intervals (more than one time
experiment). In this study, a variation of the original Porsolt test was used [8],
which means placing the mice in the water tank in two occasions separated by
different days and recording swimming activity automatically.

2.0 MATERIALS AND METHODS
2.1 Plant Material and Extraction

The whole parts of Pilea microphylla were collected in Penang island from USM
main campus (Universiti Sains Malaysia) in March 2008. Voucher specimens have
been deposited at the Herbarium of the School of Biological Sciences, Universiti
Sains Malaysia in April 2008. The plant materals were washed, dried and ground
to small pieces. The first method (Method I) of extraction included the using of
four solvents by following non-polar to polar solvents (by using Soxhlet apparatus).
In this method, dried powdered plant was extracted. The solvents used were
hexane, chloroform, ethyl acetate and methanol. The second method (Method II)
included 5 solvents system (by using partition technique). For Method 11, the dried
materials were extracted by using soxhlet extractor with methanol as a solvent for
72 hours at room temperature (30C). The methanolic extracts were further
partitioned by adding distilled water in a separating funnel and then followed using
chloroform, diethyl ether, ethyl acetate and butanol as described by Mellidis and
Papageorgiou [13], with a slight modification. The dried extracts were then
weighed using microbalance and were kept at 4 C. Abbreviations for crude extract
used 1n this paper namely:

HEPM I (hexane extract of method I), CEPM I (chloroform extract of method
I), KAEPM I (ethyl acetate extract of method I), MEPM I (methanol extract of
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method 1), ME II (methanol extract of method II), CE II (chloroform extract of
method II), DEE II (diethyl ether extract of method II), EAE II (ethyl acetate
extract of method II) and BE II (butanol extract of method II).

According to our previous studies in our lab, antioxidant, antimicrobial, toxicity
and anticancer activities, three of these crude extracts (MEPM I, CEPM II and
EAEPM II) were selected for antidepressant activity.

2.2 Animals

Mice of either sex purchased from animal house, School of Medical Sciences,
University of Tehran (Iran), and weighing 25-35 g were used. Animals were
placed at Animal house, Department of Anatomy, School of Medical Sciences,
University of Tehran, housed 6 per cage under a normal 12 h/12 h light/dark
schedule with the lights on at 07:00 a.m. and had free access to water and food
pellets. They were allowed at least 1 week to adapt to the laboratory prior to the
administration. All efforts were made to minimize animal suffering and to reduce
the number of animal used. All the drugs were administered intraperitoneally (1.p.)
30 min prior to FST.

2.3 Forced Swimming Test (FST)

Mice of either sex were mdividually forced to swim i an open cylindrical
container (diameter 10 cm, height 25 ¢cm), containing 19 cm of water at 25+1 C.
The immobility ime, defined as the absence of escape-oriented behaviors, such as
swimming, was scored during 6min with the help of stop-watch [14-16]. All the
mice of either sex were divided in five different groups. The first group assigned as
control receiving only vehicle (NaCl 5ml/kg). The other groups received acute
dose of extracts (50, 100 mg/kg). The positive group received standard drugs such
as Haloperidol (diluted with sterile water) and Fluoxetine (diluted with normal
saline) (1 and 10 mg/kg, respectively). The total duration of immobility was
recorded during the last 6 min of the 10-min period. Each mouse was judged to be
immobile when it ceased struggling and remained floating motionless in the water,
making only those movements necessary to keep its head above water. A decrease
i the duration of immobility 1s indicative of an antidepressant like effect. This
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experiment was injected for two days later with same the doses of selected crude
extracts of P. microphylla (Third day) with a bit modification [17].

2.4 Tail Suspension Test (TST)

The total duration of immobility induced by tail suspension test was measured
according to the method described by Steru et al. [9]. Mice both acoustically and
visually 1solated were suspended 70 cm above the floor by adhesive tape placed
approximately 1 ¢m from the tip of the tail. The total immobility period was
scored manually during 6 minutes test session with the help of stopwatch.
Immobility was defined as the absence of any imb or body movements, except for
those caused by respiration or when they hung passively and completely
motionless. The parameter obtained was the number of seconds spent immobile.
Parameter used was the number of seconds spent immobile.

2.5 Statistical Analysis

Data were expressed as the mean + standard deviation of mean (S.D.).
Comparisons between experimental and control groups were performed by one-
way analysis of variance (ANOVA) followed by Tukey's HSD test when
appropriate. P <0.05 was considered significant.

3.0 RESULTS AND DISCUSSIONS

The results presented here showed that the selected crude extract of P.
microphylla given systemically (i.p. route), are effective in producing significant
antidepressant-like effects, when assessed m the FST and in the TST. The
antidepressant-like effects of these extracts in the FST and TST were comparable
to haloperidol and fluoxetine as positive controls.

Behavioral studies have been shown to play an important part in the evaluation
and development of antidepressant drugs [4]. Forced swimming test (FST) and tail
suspension test (I'ST) are among behavioral models that widely and routinely used

for screening new antidepressant compound [18]. In this study, statistically
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significant results were obtained in FST with treatment of mostly selected crude
extracts of Pilea microphylla. Positive control antidepressant drugs haloperidol
and fluoxetine produced significant result on immobility time (21.669% and 56.49%
reduction respectively in FST test). Otherwise, according to study by Karolewicz
and Paul [19], we also housed mice in groups (six per cage) displayed high levels
of immobility in both the FST and TST methods.
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Figure 1 Antidepressant activity of crude extracts of Pilea microphylla from Forced swimming
test (FST). Values were mean = SD (n= 3 mice).  Data are significantly different with

negative control (P < 0.05), ns = Data are not different significant

The results obtained after a single administration of extracts suspension
showed that the immobility time of animals decreased dose-dependently, namely,
the animals were more active in both employed models, which means that the
antidepressant effect were stronger. For all two doses administered there were
differences compared to our controls, that are, led to reduction of immobility
time, in the FST method for MEPM 1 at 50 and 100 mg/kg were38.17% and
46.18%, for CEPM II at 50 and 100 mg/kg were 39.62% and 67.709, and for
EAEPM II at 50 and 100 mg/kg were 38.509% and 75.97% (Figure 1). Also the
reduction time in the TST method for MEPM I at 50 and 100 mg/kg showed
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42.39% and  55.16%, for CEPM II at 50 and 100 mg/kg were -8% (or no effect)
and 23.419%, and for EAEPM II at 50 and 100 mg/kg were 22.39% and 77.61%.

Mice pretreated with varying doses of MEPM I, CEPM II and EAEPM II to
forced swim showed no statistically reliable alterations between the first of day of
forced swim exposure and third day except MEPM I at 50 mg/kg on the first day
(Figure 1, panel left).

The highest dose of selected crude extracts of Pilea microphylla such as
CEPM II, EAEPM II showed comparable effect as fluoxetine and haloperidol in
terms of its antidepressant actions revealing these crude extracts might share some
pharmacological mechanisms with established antidepressant drugs in this
Investigation.

However, statistical significant reduction in mean immobility time during TST
was observed with doses of 100 mg/kg for EAEPM II (Figure 2).
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Figure 2 Tail suspension test from some selected crude extracts of Pilea microphylla. Values
were mean = SD (n= 3 mice). ~ Data are significantly different with negative control (P

<0.05), ns = Data are not different significant

For further process, we selected CEPM II extract for fractionation (according

to its high extraction yield (%), antimicrobial, anticancer activities). EAEPM II also
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showed best results, due to achieve low yield of extraction, we did not follow
further with this extract.

According to polarity of CEPM II crude extract to obtain terpenoids and
flavonols as the major constituent was found. As shown in Figure 3, mm TLC
chromatogram of CEPM II to get fractionation using EtOAc: n-Hexane (4:16)
under UV light, flavonols at 98.68 R: value was appeared at end of TLC i bright
yellow spots in UV light and without colour in visible light. Some flavonoids like
biflavones were appeared in high R: value. Flavones are widespread in leaves [20].
Most bands in UV light were appeared in red and dark red colour. According to
Harborne [20], they are phenolic compounds and dark red or bright orange in
UV light one of the colour properties of flavonoid in ultraviolet light, although in
visible colour these spot in bright yellow.

Majority of bands under visible light represented in green colour except the last
band (eighth band) appeared m yellow colour. This band could be in flavonols
group. Flavonols are appeared in bright yellow and bright yellow fluorescent in
high R: value. Although some highly methylated flavonols behave similarly [20].

By

Figure 3 Some constituents derived from Urticaceae family involved in antidepressant-like effect.
(R=H; R=H: Kaempferol, R=OH; R=H: Quercetin, R=OH; R~=OH: Myricetin and
R=OCH;; R=H: Isorhamnetin)
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In general, several classes of compounds have been found in members of this
family. These are the proanthocyanidins and flavonols. When the
proanthocyanidins are present, cyanidin i1s the compound identified. When the
flavonols are present, quercetin is commonly found. Sometimes, both kaempferol
and quercetin can be found. Ellagic acid has been reported to be absent in eight
species and five genera. In addition, arbutin was absent and alumimium
accumulation was not found [21]. Recently, several studies have suggested the
antidepressant effect of quercetin glycosides such as hyperoside, 1soquercitin and
rutin using the positive results of FST. Although, the plant contains kaempferol
and rutin. These flavonoid glycosides seem to appear as conjugated forms mn the
blood stream as with quercetin glycosides. Transportation of these metabolites
mto the brain tissues via the blood brain barrier and their effect on the CNS
system has been recently argued [22]. In study by Paulke et al. [23] reported that
quercetin metabolites were previously found in the brain tissues of rodents after
oral administration. It seems one of the antidepressant mechanisms of P.
microphylla 1s thought to involve flavonoid glycosides, that reach the brain tissues
through to involve flavonoid glycosides, which reach the brain tissues through the
metabolizing process, protecting brain function from CNS disturbance, and
consequently, exerting an antidepressant effect.

The FST and TST are well established screening paradigms for antidepressant.
Although, the TST, a denvative of the FST, shares with the FST the abilty to
mduce a state of immobility in animals, which 1s claimed to reproduce a condition
akin to human depression [24,8-9]. However, the immobility displayed by rodents
when subjected to unavoidable stress such as forced swimming is thought to reflect
a state of despair or lowered mood, which are thought to reflect depressive
disorders in humans. In addition, the immobility time has been shown to be
reduced by treatment with antidepressant drugs. Moreover, a significant
correlation was found between the clinical efficacy of antidepressant drugs and
their potency in both models [8,22].

Although the mean value of immobility time for the control group of animals
was higher i the forced swimming test than i the tail suspension test, this
difference was not significant. However, when comparing the changes of
mmmobility time n extract-treated animals, expressed as the percent of control
values, between two tests, the reduction of immobility time was more marked in
the FST method. This means that FST 1s more sensitive and better reflects the
state of depression [25].
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Forced swimming in FST induced alterations in the HPA axis, thereby increase
the cortisol level of mice [26]. Porsolt et al. proposed this behavioral model for
the screening of new antidepressant compounds, concluded that the immobility
time observed in the test reflected a state of lowered mood or hopelessness n
animals, thus, this animal model 1s the most widely used tool for preclinical
screening of putative antidepressant agents [27,18].

The involvement of 5-HT: receptors in the pathophysiology of depression 1s
less reported i the literature, but some reports have mdicated that different
classes of antidepressants act as functional antagonists at the 5-HT: receptors,
mdicating that the suppression of 5-HT: receptor activity may contribute to the
action of antidepressants [28].

Fluoxetine is a selective serotonin reuptake mhibitor (SSRI) [29], while the
mechanism of action of haloperidol has not been entirely elucidated, but has been
attributed to the mhibition of the transport mechanism of cerebral monoamines,
particularly by blocking the impulse transmission in dopaminergic neurons [30].
However, Fluoxetine (Prozac) in pharmacologic treatments for depression in
cancer patients at doses 10-20 mg as starting dose and 20-60 mg as therapeutic
range has common side-effect such as varying degrees of gastrointestinal [31].

Rocha et al. [32] reported that Cecropia glazioui from Urticaceae family as
same as P. microphylla, had antidepressant-like effect. The effect was enhanced
after purification of the active extract. Catechins, procyanidins and flavonoids were
the main constituents of the purified active fraction. So far, in vitro studies showed
that catechin (400 —8) ent-catechin (Procyanidim B8 isomer), catechin and
epicatechin (400 —8) epicatechin (Procyanidin B2) inhibited 5-HT, NA and DA
uptakes in brain synaptosomes but the flavonoids isoorientin and 1sovitexin did
not. Rocha et al. found that chatechin and procyanidins are the major active
substances in wvitro and may contribute to the antidepressant-like effect produced
by C. glazioui.

However, some consideration should be taking mto account that FST and TST
1s not the only model of depression by which the results obtained using this model
should be considered and mterpreted with caution due to some differences among
experimental animals and clinical studies in human [5]. It has been reported that
the T'ST 1s less stresstul than FST and has greater pharmacological sensitivity.
Remarkably, TST detects the anti-immobility effects of a wide array of
antidepressants. Thus, the activity of P. microphylla could involve one of the
mechanisms of the antidepressant.
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4.0 CONCLUSION

In conclusion, the present study indicates that Prilea miucrophylla produces a
specific antidepressant-like effect in animal models predictive of antidepressant
properties, forced swimming test and tail suspension test. Moreover, the effect of
the acute or repeated administration of this extract was similar to the action

produced by the classical antidepressant fluoxetine and haloperidol.
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