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Antidepressant activity of ethanol extract of Albizia adianthifslia
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Abstract

Buackground: Albizia adianthifolia (Mimosoidcac) is
a medicinal plant used in the management of
infcctions and central nervous system disorders. The
presented study cvaluated the antidepressant
propertics of the cthanol cxtract of Albizia
adianthifolia lcaves (EEAAL) in micc.

Methods: Pulveriscd Icaves of Albizia adianthifolia
were extracted with 50% cthanol by cold maccration
and concentrated to dryncss. Swiss mice were divided
into five groups and treated with distilled water (10
mL/kg), EEAAL (1.25, 2.50, 5.00 mg/kg, i.p.) and
imipraminc (12 mg/kg). Antidcpressant activity was
asscsscd by force swim test (FST), tail suspension test
(TST), reserpinc-induced depression model and
yohimbinc-induced lethality test. Open ficld paradigm
was uscd to screen the false results in FST and TST.
Results: The EEAAL (1.25, 2.50 mg/kg) significantly
reduced immobility time in FST at dosc 1.25 mg/kg
(40.8 % 13.1) and 2.50 mg/kg (42.4 £ 9.7) compared
to control (170.0 £ 10.1) [p<0.05]. Similarly, 1.25
mg/kg of the extract significantly reduced immobility
time in TST (85.2 + 8.9) compared to control (142.6
= 3.9) [p<0.05] without causing changes in
spontancous motor activity in open ficld. EEAAL
reversed diarrhoca, ptosis, and hypothermia induced
by reserpine compared with control groups and did
not potentiate yohimbinc-induced lethality.
Conclusion: It was concluded that the extract has
antidepressant like propertics which supports its
cthnomedicinal use in the treatment of depression.
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central. L'¢tude présentée a évalué les propriétés
antidépressives de ’extrait a I’éthanol des feuilles
d’Albizia adianthifolia (EEFAA) chez les souris.
Méthodes : Des feuilles pulvérisées d’Albizia
adianthifolia ont é1é cxtraites avee de 'éthanol 4 50%
par macération froide ct concentrées a sec. Des souris
suisses ont ¢1¢ divisées cn cing groupes ct traitées avee
de 'cau distillée (10 ml/ kg), de 'EEFAA (1,25;2,50 ;
5,00 mg / kg, i.p.) ct dc I’imipramine (12 mg /
kg). L’activité antidépressive a été évaluée par le test
de nage a force (TNF), Ic test de suspension de la queuc
(TSQ), modele de dépression induite par la réserpine
ct lc test de I¢talité induite par la yohimbine. Le
paradigme du champ ouvert a été utilisé pour filtrer les
faux résultats dans TNF ct TSQ.

Résultats : EEFAA (1,25 ; 2,50 mg / kg) a
significativement réduit lc temps d’immobilité dans
le TNF a la dosc de 1,25 mg / kg (40,8 = 13,1) et de
2,50 mg/kg (42,4 £ 9,7) par rapport au témoin (170,0
+10,1) [p<0,05]. Dc méme, 1.25 mg/kg de I’extrait
réduit significativement le temps d’immobilité dans
le TSQ (85,2 £ 8,9) par rapport au témoin (142,6 +
3,9) [p <0,05] sans provoquer dc modifications de
’activit¢ motricc spontanéc cn champ
ouvert. EEFAA a inversé la diarrhée, la ptose ct
I"hypothermic induites par la réscrpine par rapport
aux  groupes  témoins ¢t n'a  pas
potentialis¢ la 1étalité induite par la yohimbine.
Conclusion: 11 a ét¢ conclu que 'extrait a des
proprié¢tés antidépressives qui souticnnent
son utilisation cthno-médicinale dans lc traitement
de la dépression.

Mots-clés: /mmobilité, antidépresseur, Albizia
adiantifolia, imipramine, réserpine

Introduction

Dcpression is a common mental disorder that
presents with depressed mood, loss of interest or
plcasure, decreased cnergy, feclings of guilt or low
sclf-worth. disturbed sleep or appetite, and poor
concentration. Sometimes, it also comes with
symptoms of anxicty. These problems can become
chronic or recurrent and lead to substantial
impairments in an individual’s ability to take carce
of his or her everyday responsibilitics. At its worst,



134 N Unumadu, AO Aderibighe and OA Adeoluwa

depression can lead to suicide [ 1] It is also associated
with scrious impairment of social, marital and
occupational functioning as well'as prominent and
interpersonal distress [2]. According to Kessler et
al. [2], depression is one of the most common
psychiatric disorders with a life time prevalence of
10% - 20% in the genceral population. Women are
twice at the risk of developing depression compared
to men, and it is the lcading causc of discasc burden
for women in most countrics irrespective of the
cconomic or income status [3].

Drugs used in management of dcpression
such as monoaminc oxidasc inhibitors, tricyclic
antidepressants, sclective scrotonin reuptake
inhibitor, norepincphrine and dopamine recuptake
inhibitors ctc, act by blocking the reuptake or
dcgradation of monoaminc ncurotransmitters.
However, only 50-70% of the paticnts cxhibit
acccptable responses to trcatment [4]. For those that
do respond, therapeutic cffect develops slowly
(which is the major drawback in their usage), usually
over several weeks of treatment [ 5, 6] constituting a
major sctback. Also, the adversc effects associated
with antidcpressant therapy frequently leads to
discontinuation of treatment. In the scarch for new
therapcutic products for the treatment of neurological
disorders, medicinal plant research, worldwide, has
progressed constantly, demonstrating the
pharmacological cffectiveness of different plant
species in a vai.cty of animal models [7].

Albizia adianthifolia (Schumach) W. F.
Wight (Mimosoidcac), known as ayinreta or ighabo
in Yoruba and kawo in Hausa, is a big trce found in
moist and tropical forest zones as well as arcas that
arc transitional to woodland [8]. It is uscd
cthnomedicinally to trcat mental illness, pain
associated with labour, river blindness,
conjunctivitis, arthritis, rheumatism, parasitic
infection, toothache, stomachache, allergic reactions,
diarrhoca, gonorrhoca, wounds and sorc fcet [9, 10,
11]. In addition, some of the pharmacological
activitics exhibited by A. adianthifolia have been
documented. The root extract has been shown to
posscss antibacterial, anti-inflammatory and
anticholinesterasc cffects [12]. Memory-cnhancing
activity of the aqucous lcaf extract in the 6-
hydroxydopaminc-lesion rodent
Parkinson’s discasc has also been documented [ 13].
Tamokou et al. [14] demonstrated the antioxidant
and antimicrobial activitics of cthyl acctate extract,
fractions and compounds from stem bark. Previous
studics have shown presence of certain
phytochemicals such as alkaloids, glycosides,
saponins, steroids, tannins, astringents [15] and three

modcl of

fMlavonoids: okanin, melanoxetin and dihydroflavonol

" [16]. The aim of this study was 16 ‘evaluate the

antidepressant cffect of cthanol cextract of A.
adianthifolia lcaves (EEAAL) in mice.

Materials and methods

Collection of plant materials

The lcaves of A. adianthifolia were collected at the
Botanical Garden of the University of Ibadan,
Ibadan, Oyo state, Nigeria in April, 2014. The
taxonomical identification and authentication of the
plant was carricd out at the herbarium scction of the
Forestry Rescarch Institute of Nigeria (FRIN),
Ibadan, Nigcria. A voucher spccimen with
identification number 109833 was dcposited and
compared with the reference specimen.

Preparation of extract

The fresh lcaves were washed in clean water and air-
dricd under shade for five weeks. Onc hundred grammes
(100 g) of the air-dried leaves were pulverized and
soaked in 50% cthanol (2 L) for 48 hr. The filtratc was
concentrated with a rotary cvaporator to give a semisolid
residuc and evaporated to dryness to form solid residuc
(23 g). It was kept in the desiccator until usc. The dried
extract was dissolved in distilled water and administered
intraperitoncally.

Experimental animals

Onc hundred and fifty female Swiss mice weighing
between 20 — 25 g used in this study were obtained
from the Laboratory Animal Centre of the College
of Medicine, University of Ibadan, Nigeria. The
animals were kept in hygienic and well-ventilated
compartments, maintained under standard
environmental conditions and fed with standard
rodent pellet (Livestock Feed PLC, Lagos, Nigeria)
and water ad /ibitum. The experimental procedures
adopted in this study were in accordance with the
United States National Institutes of Hcalth
Guidclines for Carc and Usc of Laboratory Animals
in Biomedical Rescarch (NIH, 1985).

Drugs and chemicals

Yohimbine (Sigma- Aldrich St.Louis, MO, USA),
reserpine (Pfizer Inc., New York, NY, USA),
imipramine (Shanghai Zhongxi Pharmaccutical Co.,
Ltd. Shanghai, China). The chemicals were purchased
by the institution from respective companics.

Acute toxicity test

The method described by Lorke [17] was used to
determine the LD, using thirteen female mice (20 -
25 ¢). This method involved an initial dose finding
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procedure, in which the animals were divided into
three groups of three animals cach. Dosces of 10, 100
and 1000 mg/kg were administered intraperitoneally
(i.p.). one dosc for cach group. The treated animals
were monitored for 24 hr for mortality and general
behaviour. From the results obtained, four different
doscs 0f (200, 400, 600 and 800 mg/kg) were chosen
and administered i.p. respectively to four groups of
one mousc cach. The treated animals were monitored
for 24 br. The LD, was then calculated as the
geometric mean of the highest dose showing no death
and the lowest dosc showing death.,

Antidepressant assays

Force swimming test (FST)

The foree swim test was carried out according to the
mcthod described by Porsolt er al. [18] and
Matsuzaki et al. [19] with a minor modification.
Female mice (20 - 25g) were assigned to five
different groups of five animals cach. Group 1
received distilled water (10 mL/kg), groups 2- 4
rcccived EEAAL (1.25, 2.5 and 5 mg/kg, i.p.)
respectively while group 5 which served as positive
control received Imipramine (15 mg/kg, 1.p.).The
animals were forced to swim a day before the study
in a Plexiglas cylinder (25 cm height, diameter 10
cm) containing water to a height of 10 cm maintained
at a temperaturc of 25°C for 15 min (pre-session).
On the following day (test session), thirty minutes after
trcatment, mice were placed back into the cylinder
individually and forced to swim for 6 min. After an
initial period of vigorous activity for two minutcs, cach
animal assumed a typical immobile posturc. A mousc
was considered to be immobile when it remained
floating in the water without struggling and making
only minimum movements ol its limbs nccessary to
keep its head above the water. The total duration of
immobility was recorded during the last 4 min of the
total test duration of 6 min.

Tail suspension 1est

The total duration of immobility following tail
suspension was measured according to the method
described for cvaluating potential antidepressants
[20]. Another sct of female mice (20 - 25g) were
assigned to five different groups (n = 5) and treated
as in FST. Thirty min later mice were suspended on
the edge of a table, 50 cm above the floor with the
help of an adhesive tape placed approximately 1 cm
from the tip of the tail. Immobility time was recorded
during the last 4 min of the total duration of 6 min in
different groups Mice are considered to be immobile
when they hang passively and completely
motionless.

Open field test (OFT)

In order to rule out any nonspecific locomotor effect
of A. adianthifolia.on the obscrved antidepressant
cffeet in the FST and TST, mice were evaluated in
the open-ficld paradigm after pre-trcatment with the
same regimen as in the FST or TST. Their locomotor
activitics (crossing activity) were cvaluated in the
open ficld paradigm. Before cach test, animals were
kept in the test room at least | hr before the open-
ficld test (OFT) for habituation. The ambulatory
behaviour was assessed in open-ficld test as
described by Rodrigues ef al. [21]. The main
apparatus consisted of square arcna (50 cm x 50 cm
x 40) cm) with grey surface covering cvery wall. The
floor of the arena was divided cqually into twenty-
five squarcs (10 cm x 10 cm) marked by black lincs.
All animals were used only once in this test. Mice
(20 - 25 g) were assigned to five different groups (n
= 5) and treated as in FST. Thirty minutcs after, ecach
mousc was placed individually at the centre of the
arcna and allowed to explore frecly. The number of
squares crossed with all paws (crossing activity) were
observed and counted in 5 min. The squarc arena
was clecaned with a solution of 70% alcohol between
tests and dricd after occupancy by cach mousc in
order to hide animal clues and to prevent each mouse
from being influenced by the odours present in the
urinc and facces of the previous mouse.

Reserpine-induced depression

Five groups of animals were treated with reserpine
(2.5 mg/kg, i.p.) 30 min after the respective drug
and cxtract administration as stated previously in
FST. The initial rectal temperature of all animals was
determined before administration of reserpine. The
acute clfects of 1. adianthifolia and Imipraminc on
reserpinc-induced ptosis, hypothermia and diarrhoca
were observed and recorded at 60, 120, 180 and 240
min alter reserpine injection. The degree of ptosis was
rated according to the following rating scale : 0, cycs
open; 1, eyes onc-quarter closed; 2, eyes half closed; 3,
cyes three-quarters closed; 4, cyes completcly closcd
[22]. The rectal temperature was determined by
insertion of a digital thermometer to a constant depth
of 2 c¢m into the anus of cach animal. Diarrhca was
assgssed as previously described by Qing-Qiu [22]

Yohimbine-induced lethality test

To evaluate the involvement of noradrencrgic system
in the antidepressant-like cffect of the extract, the
yohimbinc-induced lethality test was performed [23].
Mice were assigned to five different groups (n = 10)
and treated as previously described for FST 30 min
prior to yohimbine administration (35 mg/kg, 1.p.).
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The number of dead mice was recorded during a 24
h period after the injection of yohimbinc and
pereentage mortality determined.

Statistical analysis

All data arc presented as Mean = SEM. The results
were analyzed by One way analysis of variance
(ANOVA), Chi squarc and post hoc tests (Student’s-
Newman-Keuls) were carried out to determine the
source of significance using GraphPadInStal®
Biostatistics softwarc. The level of significance for
all tests was sct at p < 0.05.

Results
Acute toxicity test
The LD, of the crude extract of Albizia adianthifolia

was found to be 282 mg/kg i.p. body weight in mice.

Efject of EEAAL on immobility time in forced swim
test (FST)

The EEAAL at 1.25 and 2.5 mg/kg significantly
rcduced (p< 0.05) immobility time of mice in FST
compared to the ncgative control (distilled water)
while 5 mg/kg did not reduce immobility time in
micc. In addition, the anti-immobility cffect of
EEAAL (1.25 and 2.5 mg/kg) and that of imipraminc
arc comparablc (p > 0.05) [Fig. 1].
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Fig. 1: Effect of Albizia adianthifolia on immobility time

of Forced Swimming Test

* indicates significant difference from negative control (p<
0.05).VEH: Vchicle; EEAAL: Lthanol Extract of Alhizia
adianthifolia: IMI: imipramine (15 mg/kg. i.p.)

Effect of EEAAL on immobility time in tail suspension
test (TST)

The EEAAL at 1.25 mg/kg significantly reduced (p<
0.05) immobility time of mice in TST compared to
the negative control while doses at 2.5 mg/kg and 5

mg/kg did not reduce immobility time in mice. The
antidepressant-like cffeets of EEAAL (1.25 mg/kg)
and Imipramine arc comparable (p > 0.05) [Fig. 2).
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Fig. 2: Effect of Albizia adianthifolia on immobility time in
Tail Suspension Test
* indicates significant difference from negative control (p<
0.05).VEH: Vchicle; EEAAL: Ethanol Extract of Albizia
adianthifolia; IMI: imipramince (15 mg/kg, i.p.)

Effect of EEAAL on locomotor activity in open
field test (OFT)

Trcatment with EEAAL at 1.25 mg/kg and
imipramine significantly reduccd duration of
immobility in FST and TST while 2.5 mg/kg which
significantly reduced duration of immobility in FST
produccd no significant difference in number of
crossing activity of mice in OF T (p > 0.05). However,
the extract at 5 mg/kg significantly reduced number
of linc crossed (p < 0.05). This shows that the extract
at 1.25 mg/kg and 2.5 mg/kg and imipramine did
not affect locomotor activity of the animals (Fig. 3).
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Fig. 3: Effect of EEAA on the locomotor activity of mice in
open field test

* indicates significant difference from the neganve control (p<
0.05).
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Effect of EEAAL in reserpine-induced depression
The EEAAL (1.25. 2.5, and 5 mg/kg) produccd
sienificant (p< 0.05) decerease in the mean watery
faccal droppings (Table 1) and significantly
antagonized reserpine-induced ptosis (Table 2) and
hypothermia (Table 3) inall the groups compared to
ncgative control.

Discussion . 253
Antidepressant- like effect of cthanol extract of A.
adianthifolia lcaves was investigated in this study
using the behavioural despair tests [ forced swimming
test (FST) and tail suspension test, (TST)]. reserpine-
induced depression and yohimbine induced Icthality.

Table 1: Effect of EEAAL on reserpine-induced diarrhoca
Number of droppings at various time interval
Groups DOSE(mg/kg) 60 min 120 min 180 min 240 min
VEH 10mL/kg 3.20 £ 0.66 4.20 + 0.58 5.60 + .68 6.00 £ 0.7]
1.25 2.60 + 0.40 2.20 +0.37* 1.00 £ 0.45* 0.80 + 0.20*
EEAAL 2.5 0.80 4+ 0.37* 1.80 + ().58* 1.60 + 0.75% 1.40 + .60*
5 1.00 + 0.32* 1.60 + 0.68* 1.60 £ 0.81* 1.60+0.51*
IMI 15 0.80 + 0.37* 0.80 + 0.20* 1.60 + 0.24* 1.60 + 0.24*

* indicates significant difference from the negative control (p< 0.05).
VEH: Vehicle; EEAAL: Ethanol Extract of Albizia adianthifolia; IMI: imipramine (15 mg/kg, i.p.)

Table 2: Effect of EEAAL on reserpinc-induced ptosis

Ptosis scores at various time intérval

Groups Dose (mg/kg) 60 min 120 min 180 min 240 min
VEH 10mL/kg 3.20 £ 0.37 3.60 £ 0.24 3.60 £ 0.40 3.40+0.40
.25 1.00 £ 0.55* 1.40 + 0.60* 1.00 £ 0.45* 0.60 £ 0.40*
EEAAL 2.5 1.40 + 0.60* 1.80 £ 0.37* 1.20+ 0.58* 1.00 £ 0.63*
5 1.00 # 0.55* 1.40 £ 0.24* 1.20 £+ 0.58* 1.40 = 0.87*
IM] 15 1.00 + 0.00* 1.00 + 0.00* 1.00 + 0.32* 1.00 = 0.32*
* indicates significant difference from the negative control (P < 0. 05). ‘
VEH: Vehicle: EEAAL: Ethanol Extract of Albizia adianthifolia; IMI: imipramine (15 mg/kg, i.p.)
Table 3: Effect of EEAAL on reserpine-induced hypothermia
Dosc Rectal Temperature ("C) at various time interval
Groups (mg/kg) 0 min 60 min 120 min 180 min 240 min
VEH 38.26 £0.22 38.6 6£0.17 3826+ 0.22 38.52+0.21 38.188 £0.13
VEH+ 10mL/kg 38.70 £ 0.30 37.46 £0.25%  37.02+0.25* 36.48 +0.18* 3596+ 0.12*
Reserpine
' 1.25 38.56+ 0.19 3830£021  3848+0.12 38.50 + 0.04 38.58 4 0.28
EEAAL 2.5 38.52+0.24 38.52+£0.15 3828+ 0.25 38.58+0.29 38.24 £ 0.23
. 5 38.46 £ 0.15 38.52+£0.16 38.52+0.12 38.42+0.17 3830+ 0.19
1M1 15 38.46 £ 0.20 3846£0.15 38.70£ 0.11 38.56+0.14 38.30+0.22

* indicates significant difference from the negative control (p< 0.05).
VEH: Vehicle: EEAAL: Ethanol Extract of Albizia adianthifolia; IM1: imipramine (15 mg/kg.-i.p.)

Efject of EEAAL on Yohimbine induced-lethality test
EEAAL (1.25, 2.5,5 mg/kg) did not significantly
potentiate yohimbinc-induced toxicity in inice:
compared to ncgative control. However, imipramine
(15 mg/kg) produced marked significant increasc in
the number of death (p< 0.05) as compared to
negative control (Table 4).

The FST and TST arc widcly accepted behavioural
models for screening antidepressants [ 18, 20, 21].
The characteristic behaviour evaluated in thesc tests,
immobility reflects behavioural despair, similar to
that scen in human depression and it is a well-
cstablished fact that antidepressants reduce the
immobility time m rodents [ 18]. Thesc tests arc quite
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Table 4: Effect of Albizia adianthifolia on \ohlmlnnc-
induced lethality Test

Group Dosc (mgzkg)  No of death % mortality
VEH 10 mL/kg 2/10 20. .

1.25 2/10 20
EEAAL 2.5 2/10 20

5 0/10 0
Ml e 1S e e = W7 O ez T0 ™ s

* indicates significant difference from the negative control
(p< 0.05)
VEH: Vehicle: EEAAL Ethanol Extract of A. ud/(mlln/nlm
IMI: imipramine (15 mg/kg, i.p.)

sensitive and relatively specific to all major classes
of antidepressants including tricyclic antidepressants
(TCAs), sclective serotonin reuptake -inhibitors
(SSRIs) and monoamine oxidasc inhibitors [21, 24].

In the FST, EEAAL reduced imniobility
compared to that of VEH, a negative control. This
result shows that EEAAL by increasing duration of
swimming has antidepressant cffect. In: the same
vein, TST study shows that EEAAL treated animals
showed significantly reduced immobility time, but
at the lowest dose. This may not be unconnected with
the sedation causcd by the higher doses as shown in
the open ficld test. The standard drug also reduced
immobility time. The TST has been argued to be less
stressful than FST and shows greater pharmacological
sensitivity [25]. The observation of EEAAL treated
animals demonstrating more mobility time suggests that
it might have antidepressant property which is
comparable to imipramine.

7 Drugs/agents which stimulate locomotor
activity or causc hyperkinesia produce false positive
results in FST and TST, it is therefore important to
asscss the influence of the test substance on the
bascline spontancous motor activity of the animals.
Antidepressants would not causc gencral incrcasc
in locomotor activity as psychostimulants will causc
hyperkincsia and producc false positive result [27).
Antidepressants such as TCAs, SSRIs and SNRIs
have been shown to reduce immobility time without
altering locomotor activity [26]. Therefore there is
the need to carry out the open field test in order to
climinate the bias that EEAAL cxerts psycho-
stimulant like action on animals. The fact that
EEAAL did not increasc the number of linc crossed
in open ficld compared to the negative control
suggests that the antidepressant action is specific.
Conscquent upon this obscrvation, it can thercfore
be inferred that the deercase in immobility time at
various doscs in FST and TST arc associated with

ol
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| oo g 4 ¢ st
1h«_ anudqmssanl like effect 4ll]d not (hL locomotor
enhancing or stimulant cffcct.

Reserpine is a vesicular re-uptake blocker
which depletes catecholamines or lowers
noradrenaline turnover in the brain to produce a
depression like syndrome in animals [28]. Reserpine-
induced depression is a model for assessing the
mechanism of action of anti-depressants. Dcplction
biogenic amincs. . (noradrenaline,  §-
hydroxytryptamine and dopamine) in the brain by
reserpine producces cffects such as ptosis, catalepsy,
hypothermia and diarrhoca [29] which can be
antagonized by antidepressants. Hypothermia
induced by reserpine can also be antagonized by
amphetamine like drugs, however, the time course
is different: TCAs have a slow onsct of action and a

long lasting cffect, whereas amphetamine like drugs

have quick onsct of action and a short lasting effect.
In this study, reserpine-treated mice were observed
for diarrhoca, ptosis and hypothermia. EAAL at all
tested doses reversed thesc cffects produced by
reserpine over the period of 4 hr suggesting that its
antidepressant action could be due to involvement
of biogenic amincs.

Potentiation of yohimbine toxicity has not
only revealed antidepressant activity of compounds
but also the participating system and has been
reported for several antidepressants [30]. Yohimbine
occupics central J,-rcceptors and prevents
noradrenaline from binding to these receptors leading
to an incrcasc in noradrenaline duc to inhibition of
the ncgative fecdback mediated by J,-receptors.
Antagonism of a, receptors also causcs an increase
in the level of scrotonin relcase which further
contributes to the overall toxicity caused by
yohimbine [31]. Simultancous administration of
yohimbine and antidepressant causes death of animal
duc to noradrenaline poisoning. The EAAL did not
potentiate yohimbine action in this study thus
precluding central adrencrgic involvement in its
antidepressant effect.

The antidepressant propertics of the extract
could be as a result of the presence of flavonoids.
Though the phytochemistry of the extract was not
donc in the present study, previous studies have
reported pregence of three flavonoids: okanin,
melanoxctin and dihydroflavonol [16].

Conclusion

The study has shown that the extract of the leaves of
Adianthiofolia has antidepressant cffect which

could be due to mvolvement of biogenic amines.

However, more studies are needed to identify the
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bioactin e compound and the exact mechanism of the
antidepressant action.,
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