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ARTICLEINFO ABSTRACT

Art'id.e Type: ' Introduction: Hausa people of north-western Nigeria were reported to utilize the plant
Original Article Adansonia digitata for the management of depressive illnesses in an ethno-botanical survey.

Thus, this study aimed to establish the mechanism(s) via which methanol stem bark extract of
Article History:

A. digitata (MEAD) exhibits antidepressant activity in mice.

Methods: Antidepressant activity of MEAD was evaluated using tail suspension test (TST) at
doses of 250, 500 and 1000 mg/kg. For the mechanistic studies, mice were pre-treated with
sulpiride (50 mg/kg), prazosin (1 mg/kg), yohimbine (1 mg/kg), metergoline (1 mg/kg),
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K;y wordsf Jici cyproheptadine (3 mg/kg), L-arginine (50 mg/kg), N omega-nitro-L-arginine (L-NNA; 50 mg/
g ansomia gitata kg), atropine (1 mg/kg) and naloxone (2 mg/kg) 15 minutes prior to MEAD (1000 mg/kg)
epression

administration, then antidepressant activity was assessed using TST one hour later. Data were
analysed using one-way ANOVA followed by Bonferroni post hoc test.

Results: The extract (at doses of 250, 500 and 1000 mg/kg) significantly (P<0.05) and dose
dependently decreased the duration of immobility in the TST. Sulpiride (D, receptor antagonist),
prazosin and yohimbine (a, and a, receptor antagonists, respectively), metergoline and
cyproheptadine (5-HT, and 5-HT, receptor antagonists, respectively) significantly (P<0.05)
reversed the antidepressant effect of MEAD. On the other hand, L-NNA (NOS inhibitor)
augmented the antidepressant effect of MEAD while L-arginine (nitric oxide substrate) had no
effect on MEAD. However, atropine (muscarinic receptor antagonist) significantly (P<0.01)
augmented the antidepressant effect of MEAD.

Conclusion: The antidepressant activity of methanol stem bark extract of A. digitata was
established to be via the monoaminergic, nitric oxide and cholinergic pathways.

Nitric oxide
Monoaminergic activity
Cholinergic activity

Implication for health policy/practice/research/medical education:

This original research showed that Adansonia digitata stem bark extract possesses antidepressant activity that is mediated via
monoaminergic, nitric oxide and cholinergic mechanisms. Hence, it might be very useful in treatment of resistant depression.
Please cite this paper as: Shehu A, Magaji MG, Ya'u ], Ahmed A. Antidepressant effect of methanol stem bark extract of
Adansonia digitata: involvement of monoaminergic, nitric oxide and cholinergic pathways. ] Herbmed Pharmacol. 2021;10(1):84-
92. doi: 10.34172/jhp.2021.08.

Introduction

Depression is a serious devitalizing and severe disorder,
significantly affecting the quality of life of alarge population
worldwide (1). It is a life-threatening and prevalent
syndrome affecting divergent community settings (2).
There are a lot of synthesized drugs utilized in treating
the disorder, but most are associated with unwanted side
effects, delayed onset of action and effective in only 50%
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of patients (3). The ineffectiveness of antidepressants
and delayed onset of action have been linked to the
involvement of several systems like the monoaminergic,
nitric oxide, cholinergic and opioid pathways in the
pathophysiology of depression (4-9). These factors
made depressive disorders a complex and heterogeneous
syndrome in therapy with only about one third of patients
achieving remission (10). Thus, urges for development of
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new approaches to treatment of refractory depression that
could target several pathways to elicit wider action (11,12).
Recently, antagonists of opioid receptors were reported
to augment the antidepressant effect of drugs used in
management of depression with additional benefits of
lower toxicity profile (13). On the other hand, medicinal
plants have been reportedly proven effective in treating
depression in various models (14). Medicinal plants like
Adansonia digitata has enjoyed patronage in management
of depression locally in countries like Nigeria (15) and its
antidepressant activity has been scientifically validated
(16). The plant A. digitata L. (Malvaceae) is a tree native
to African continent popularly known as Baobab. It has a
lot of health benefits and its antibacterial, anti-plasmodial,
anti-diarrhoeal, anti-asthmatic, blood supplement,
antiviral, anti-oxidant and anti-inflammatory as well as
antidepressant activities have been previously reported
(17-21). The present study therefore aimed at evaluating
the possible mechanism(s) of antidepressant activity of
methanol stem bark extract of A. digitata.

Materials and Methods

Plant collection and extraction

Various parts of A. digitata including leaves, fruits and
stem were collected in December 2016 and taken to
Herbarjum Section of Department of Botany, Ahmadu
Bello University Zaria where it was identified and
authenticated by Mr. Namadi Sanusi. A voucher specimen
with number 2512 was deposited for future reference.
The stem bark of the plant was taken to and dried in the
Department of Pharmacognosy and Drug Development.
It was then pulverised using mortar and pestle. About
1000 g of pulverised materials were extracted by soxhlet
extraction with 5 L of methanol. The solution was
concentrated on water bath (45°C), after which the extract
was stored in desiccator. Aqueous solution of the extract
was freshly prepared for each study using distilled water.

Animals

Swiss Albino mice (both sex) were obtained from the
Animal House Facility of Pharmacology and Therapeutics
Department, Ahmadu Bello University Zaria. They were
housed in improvised propylene cages under natural day
andlightcycle. Theanimals were fed on standardlaboratory
animal diet and water ad libitum. All experimental
protocols were approved by the University Animal ethics
committee with number ABUCAUC/2017/022.

Drugs and chemicals
The followings are some of the chemicals used for the
experiment.

Imipramine (Tofranil GSK brand), diazepam (Roche,
France), methanol (Fluka-Aldrich), metergoline (Tocris
Bioscience), prazosin (Taiwan Healthcare), yohimbine
(Tocris Bioscience), sulpiride (Shengheng Renyoung
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Pharmaceuticals), cyproheptadine (Advacare Pharma),
L-arginine  (Puritan’s Pride), L-NG-Nitroarginine
(L-NNA) (Cayman Chemical)

Acute toxicity study

Median lethal dose (LD,) was determined using
Organization for Economic Co-operation and
Development (OECD 425) guidelines in mice. Briefly, two
groups each consisting of three mice were fasted 3 hours
prior to dosing. Food was further withheld for 1-2 hours
after administration of methanol stem bark extract of
Adansonia digitata (MEAD). Limit test was conducted in
two stages. In the first stage, each mouse was treated with
the extract at a dose of 5000 mg/kg and observed for 48
hours. On survival, the second stage was carried out with
two additional mice. Mice were observed each during the
first 30 minutes of treatment and occasionally within 24
hours finally daily for 14 days.

Antidepressant studies

Tail suspension test in mice

Forty mice weighing 18-22 g were transported to
laboratory and adapted for an hour. They were divided
into five groups of eight mice each. The first, second and
third groups were treated with graded doses MEAD (250,
500 and 1000 mg/kg) an hour before test. The fourth and
fifth groups were treated with distilled water (10 mL/
kg) and imipramine (15 mg/kg), respectively. During the
test, mice were suspended on the edge of the shelf 58 cm
height placed on a table clipped by adhesive tape placed
approximately 1 cm from the tip of the tail. Immobility
was recorded over 6 minutes’ period (22).

Mechanistic studies

Determining the possible involvement of the nitric oxide
pathway

Fifty-six mice were grouped into 7 groups each of 8 mice.
Groups 1, 2 and 3 were treated with distilled water (10
mL/kg), MEAD (1000 mg/kg) and imipramine (15 mg/
kg) orally respectively. Groups 4 and 5 were pretreated
with L-arginine (50 mg/kg, ip), a substrate of nitric oxide
synthase, and groups 6 and 7 were pretreated with L-NNA
(50 mg/kg, ip), a nitric oxide synthase enzyme inhibitor.
Fifteen minutes later, the groups 4 and 5 were treated with
MEAD (1000 mg/kg) and imipramine (15 mg/kg) orally,
respectively. Also, groups 6 and 7 were treated with MEAD
and imipramine orally, respectively. At the end of 1 hour,
the mice in all groups were assessed using TST (23).

Determining the involvement of dopaminergic pathway

The possible involvement of dopaminergic pathway
in the observed antidepressant activity of MEAD was
determined using TST. Forty mice were grouped into
five groups, each of 8 mice. The first, second and third
groups were administered distilled water (10 mL/kg),
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MEAD (1000 mg/kg) and imipramine (15 mg/kg) orally,
respectively. Groups 4 and 5 were pretreated with sulpiride
(50 mg/kg, ip), a dopamine D_/D, receptors antagonist 15
minutes prior to administration of MEAD (1000 mg/kg)
and imipramine (15 mg/kg) orally, respectively. One hour
later, the mice in all groups were assessed using TST (24).

Assessing the involvement of serotonergic pathway
Involvement of serotonergic system was assessed using
TST in mice. Mice were grouped into seven groups with
eight mice in each group. Groups 1, 2 and 3 were treated
with distilled water (10 mL/kg), MEAD (1000 mg/kg) and
imipramine (15 mg/kg) via oral route, respectively. Groups
4 and 5 were pretreated with metergoline (1 mg/kg, ip),
a serotonin 5-HT, receptor antagonist, and the groups 6
and 7 were pretreated with cyproheptadine (3 mg/kg, ip),
a serotonin 5-HT, receptor antagonist. Fifteen minutes
later, the mice in groups 4 and 6 were treated with MEAD
(1000 mg/kg), and the groups 5 and 7 were treated with
imipramine (15 mg/kg) orally. One hour after treatment,
the mice in all groups were subjected to TST.

Investigating the possible involvement of noradrenergic
system

To investigate the possible of the
noradrenergic system in the antidepressant action of
MEAD, 56 mice grouped into 7 groups of 8 mice each
were used. The first, second and third groups received
distilled water (10 mL/kg), MEAD (1000 mg/kg) and
imipramine (15 mg/kg) orally, respectively. The fourth
and fifth groups were pretreated with prazosin (1 mg/
kg, ip), an al adrenergic antagonist, 15 minutes prior to
administration of MEAD (1000 mg/kg) and imipramine
(15 mg/kg) orally, respectively. The sixth and seventh
groups were pretreated with yohimbine (1 mg/kg, ip), an
a2 adrenergic antagonist, 15 minutes later, MEAD (1000
mg/kg) and imipramine (15 mg/kg) were administered
orally, respectively. Mice in all the groups were assessed
one hour later using TST.

involvement

Investigating the possible involvement of cholinergic system
To investigate the possible involvement of the cholinergic
system in the antidepressant action of MEAD, 40 mice,
divided into 5 groups of 8 mice each, were used. The
first, second and third groups received distilled water
(10 mL/kg), MEAD (1000 mg/kg) and imipramine (15
mg/kg) orally, respectively. The fourth and fifth groups
were pretreated with atropine (1 mg/kg, ip), a muscarinic
receptor antagonist, 15 minutes prior to administration of
MEAD (1000 mg/kg) and imipramine (15 mg/kg) orally
respectively. Mice in all the groups were assessed one hour
later using TST.

Investigating the possible involvement of opioidergic system
To investigate the possible involvement of the opioidergic
system in the antidepressant action of MEAD, 40 mice,

divided into 5 groups of 8 mice each, were used. The
first, second and third groups received distilled water
(10 mL/kg), MEAD (1000 mg/kg) and imipramine (15
mg/kg) orally, respectively. The fourth and fifth groups
were pretreated with naloxone (2 mg/kg, ip), an opioid
receptor antagonist, 15 minutes prior to administration of
MEAD (1000 mg/kg) and imipramine (15 mg/kg) orally,
respectively. Mice in all the groups were assessed one hour
later using TST.

Statistical analysis

Values were expressed as mean + SEM and differences
analysed by one-way analysis of variance (ANOVA)
followed by Bonferroni post hoc test using SPSS version
23.0. A value of P<0.05 was considered significant.

Results

Acute toxicity (LD,;) of methanol stem bark extract of
Adansonia digitata

The LD, of methanol stem bark extract of A. digitata was
estimated to be greater than 5000 mg/kg orally in mice.

Antidepressant effect of methanol stem bark extract of
Adansonia digitata

In the tail suspension test (TST), the immobility time was
noted within the first 5 min (Figure 1). The methanol
extract of A. digitata significantly (P<0.01) and dose
dependently decreased the immobility time as compared
to the distilled water treated group. A significant (P<0.01)
reduction in immobility time was also observed in the
imipramine treated group.

Mechanistic studies

Involvement of nitric oxide pathway

MEAD (1000 mg/kg) and imipramine (15 mg/kg)
significantly (P<0.01) decreased the immobility time
as compared to the distilled water treated group. The
reduction of duration immobility by both extract and
imipramine was not reversed by the L-arginine (Figure
2). Pre-treatment with L-NNA significantly (P<0.01)

250

i %

%

0 . % s
DW 10 ml’kg Imip 15 AD 250 AD 500 AD 1000
Treatment mg/kg

Duration immobility (s)
]

Figure 1. Effect of methanol stem bark extract of Adansonia digitata on
the TST. Each column represents the immobility time of mice expressed
as meanz S.E.M., n=8. *P<0.01, **P <0.001 as compared to the distilled
water group. DW = distilled water, AD= A. digitata, Imip= Imipramine.
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Figure 2. Effect of L-arginine on antidepressant activity of methanol stem
bark extract of Adansonia digitata in the mouse tail suspension test. Each
column represents the mean + SEM, n= 8. Data analysis was performed
using one-way ANOVA followed by Bonferroni post hoc test, *P < 0.01,
significantly different from DW group; AD = Adansonia digitata (1000 mg/
kg, po); IMI = Imipramine (15 mg/kg, po); L-Arg = L-arginine (50 mg/kg,
ip); DW= Distilled water.

augmented the antidepressant effect observed with
methanol bark extract of A. digitata or imipramine
alone. As compared to the distilled water group, L-NNA
(nitric oxide synthase enzyme inhibitor) pretreated group
showed greater antidepressant-like effect compared with
the extract or imipramine alone (Figure 3).

Involvement of dopaminergic system

The extract and imipramine significantly (P<0.01)
reduced the duration immobility as compared to distilled
water treated group. However, sulpiride significantly
(P<0.01) reversed the effect of both extract and
imipramine (Figure 4).

Involvement of noradrenergic system

There was significant (P<0.001) reduction in immobility
duration in the mice treated with either methanol stem
bark extract of A. digitata, imipramine or imipramine
pre-treated with prazosin (a, adrenergic antagonist) as
compared to the distilled water group. The reduction
in duration immobility was insignificant in extract pre-
treated with prazosin treated group as compared to
the distilled water treat mice (Figure 5). There was no
significant difference between distilled water treated
and the groups treated with the extract, pre-treated with
yohimbine (a2 adrenergic antagonist) and imipramine
pre-treated with yohimbine. However, there was a
significant increase (P<0.01) in duration immobility in
imipramine pre-treated with yohimbine as compared to
imipramine only treated group (Figure 6).

Involvement of serotonergic system
The methanol extract and imipramine significantly
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Figure 3. Effect of L-NNA on antidepressant activity of methanol stem
bark extract of Adansonia digitata in the mouse tail suspension test. Each
column represents the mean + SEM, n= 8. Data analysis was performed
using One-way ANOVA followed by Bonferroni post hoc test, *P < 0.01,
significantly different from DW group; 2 P < 0.01 significantly different
from AD-treated group; AD= Adansonia digitata (1000 mg/kg, po); IMI=
Imipramine (15 mg/kg, po); L-NNA= L-Nitro N-Arginine (50 mg/kg, ip);
DW= Distilled water.
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Figure 4. Effect of sulpiride on antidepressant activity of methanol stem
bark extract of Adansonia digitata in the mouse tail suspension test. Each
column represents the mean + SEM, n= 8. Data was analysed using one-
way ANOVA followed by Bonferroni post hoc test, *P < 0.001 significantly
different from DW treated group; 2* P < 0.01 significantly different from AD
and IMI treated groups respectively; AD = Adansonia digitata (1000 mg/
kg, po); IMI = Imipramine (15 mg/kg, po); DW = Distilled water (10 mL/kg,
po), Sulpiride (50 mg/kg, ip)

(P<0.01) decreased the duration of immobility as
compared to the distilled water group. Metergoline
(5-HT, receptor antagonist) insignificantly increased
the immobility time. Conversely, metergoline did not
significantly alter the imipramine immobility time (Figure
7). The methanol extract and imipramine significantly
(P<0.01) decreased the duration of immobility as
compared to the distilled water group. On the other hand,
cyproheptadine insignificantly increased the duration
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Figure 5. Effect of prazosin on antidepressant activity of methanol stem
bark extract of Adansonia digitata in the mouse tail suspension test. Each
column represents the mean + SEM, n= 8. Data analysis was performed
using one-way ANOVA followed by Bonferroni post hoc test, *P < 0.01
significantly different from DW group; AD = Adansonia digitata (1000 mg/
kg, po); IMI = Imipramine (15 mg/kg); PRA = Prazosin (1 mg/kg), DW=
Distilled water (10 mL/kg, po).
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Figure 6. Effect of yohimbine on antidepressant activity of methanol stem
bark extract of Adansonia digitata in the mouse tail suspension test. Each
column represents the mean + SEM, n= 8. Data was analysed using one-
way ANOVA followed by Bonferroni post hoc test, *P < 0.001 significantly
different from DW treated group; @ P < 0.01 significantly different from
Imipramine treated group; AD = Adansonia digitata (1000 mg/kg, po); IMI
= Imipramine, DW = Distilled water (10 mL/kg, po), YOH= Yohimbine (1
mg/kg, ip).

immobility of the extract with no effect of the imipramine
(Figure 8).

Involvement of cholinergic pathway

Pretreatment with atropine significantly (P<0.01)
decreased the duration of immobility of mice treated
with methanol stem bark extract of A. digitata (1000 mg/
kg). On the other hand, atropine pretreatment did not
significantly change the duration of immobility of mice
treated with imipramine (Figure 9).

300

)
1
S

1)
=1
S

=)
S

Duration of immobility (s)
7
=]

50

DW 10 ml/kg AD 1,000 AD+MET IMI 15 IMI+MET
Treatment (mg/kg)

Figure 7. Effect of metergoline on antidepressant activity of methanol
stem bark extract of Adansonia digitata in the mouse tail suspension
test. Each column represents the mean + SEM, n= 8. Data was analysed
using One-way ANOVA followed by Bonferroni post hoc test, *P < 0.001
significantly different from DW group; AD = Adansonia digitata (1000 mg/
kg, po); IMI = Imipramine (15 mg/kg, po), DW= Distilled water (10 mL/kg,
po), MET = Metergoline (1 mg/kg, ip)
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Figure 8. Effect of cyproheptadine on antidepressant activity of methanol
stem bark extract of Adansonia digitata in the mouse tail suspension test.
Each column represents the mean + SEM, n= 8. Data was analysed
using one-way ANOVA followed by Bonferroni post hoc test, *P < 0.001
significantly different from DW group; AD = Adansonia digitata (1000 mg/
kg, po); IMI = Imipramine (15 mg/kg, po), DW = Distilled water (10 mL/kg,
po), CYP = Cyproheptadine (3 mg/kg, ip).

Involvement of opioid pathway

Pre-treatment with naloxone non-significantly decreased
the duration of immobility of mice treated with methanol
stem bark extract of A. digitata (1000 mg/kg) and/or
imipramine 15 mg/kg (Figure 10).

Discussion

The plant A. digitata is widely used in the treatment of
depression in traditional medicine (15) which has been
validated scientifically (16). The present study attempted
to provide the possible mechanisms for its antidepressant

38 Journal of Herbmed Pharmacology, Volume 10, Number 1, January 2021

http://www.herbmedpharmacol.com


http://www.herbmedpharmacol.com

300

250

)
=3
S

=)
S

Duration of immobility (s)
@
=

*a *
50 % %
0
D/W 10 ml/kg AD AD+ATR IMI IMI+ATR

Treatment (mg/kg)

Figure 9. Effect of atropine on antidepressant activity of methanol stem
bark extract of Adansonia digitata in the mouse tail suspension test.
Data are mean + SEM, n= 8, analysed using One-way ANOVA followed
by Bonferroni post hoc test, * P < 0.001 significantly different from DW
group; 2 P < 0.001 significantly different from AD treated group; AD=
Adansonia digitata (1, 000 mg/kg, po); IMI = Imipramine (15 mg/kg, po),
DW= Distilled water (10 mL/kg, po), ATR = Atropine (1 mg/kg, ip).

activity. The results of the present study demonstrated
that methanol stem bark extract of A. digitata has
antidepressant-like effects. Moreover, the findings in this
study showed the involvement of monoaminergic, nitric
oxide and cholinergic pathways in the antidepressant
effect of the extract.

There are many antidepressants agents available but are
faced with one shortcoming or the other. As part of the
target for future promising and novel antidepressants is
the manipulations of nitric oxide pathway (12). An attempt
was also made in this study to assess the involvement of
nitric oxide pathway. Nitric oxide plays a regulatory role
in behaviour, cognition, learning and memory (25). It is
synthesized in the brain from a precursor L-arginine via
the activities of an enzyme nitric oxide synthase (NOS)
following excitatory amino acids activation of NMDA
receptors (26). There are two major targets in this pathway,
the first is utilization of nitric oxide synthase substrate
like L- arginine to either reverse the antidepressant-
like effect or worsen depression. The second target is
utilization of the nitric oxide synthase inhibitor such as
1-(2-trifluoromethylphenyl)-imidazole to either augment
antidepressant-like activity or produce antidepressant
like-effect (27). Pre-treatment with L-arginine did not
reverse the antidepressant activity of MEAD in this study.
On the other hand, pre-treatment with NOS inhibitor
L-NNA augmented the antidepressant activity of MEAD.
NOS activity has been reported to be involved in the
mechanism action of antidepressants such as the selective
serotonin reuptake inhibitor (SSRI) (28). SSRIs were
mentioned to inhibit in vitro NOS activity with a resultant
decrease in plasma nitrite and nitrate levels in depression.
Additionally, NOS inhibitor was also reported to increase

Antidepressant effect of A. digitata
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Figure 10. Effect of naloxone on antidepressant activity of methanol
stem bark extract of Adansonia digitata in the mouse tail suspension
test. Each column represents the mean + SEM, n= 8. Data was analysed
using one-way ANOVA followed by Bonferroni post hoc test, *= P < 0.001
significantly different from DW group; AD = Adansonia digitata (1000 mg/
kg, po); IMI = Imipramine (15 mg/kg, po), DW = Distilled water (10 mL/kg,
po), NAL = Naloxone (2 mg/kg, ip).

serotonin levels in hippocampus following systemic
administration (29). This showed that antidepressant-
like effects of NOS inhibitors may have link to alterations
that occur in brain serotonin levels. The antidepressant
effect of MEAD may be due to its ability increase brain
serotonin levels.

An effort was made to determine the involvement of
dopamine D_/D, receptors in the antidepressant effects
of MEAD (30). Sulpiride is a derivative of benzylamide
highly selective for central and peripheral dopamine D,
and D, receptors (31). It has both typical and atypical
antipsychotic properties (32), as well as prolactin
stimulatory action (33). The ability of sulpiride to
reverse the antidepressant activity of MEAD suggests
that its activity might be mediated via the dopaminergic
pathway, specifically via D_/D, receptors. This finding is
corroborated by the reversal of the antidepressant activity
of imipramine by sulpiride. Imipramine is known to act
via dopamine D, receptors (34) and this was evidently
observed in this study.

Metergoline, cyproheptadine, prazosin and yohimbine
were also used respectively to investigate the involvement
of serotonergic, histaminergic, o, and a, adrenergic
receptor pathways in the antidepressant activity of the
extract. Metergoline reversed the antidepressant activity
of the extract indicating the involvement of serotonergic
pathways. Imipramine on the other hand rarely acts via
serotonergic pathway in its antidepressant activity, thus
metergoline had no effect on its effect. Metergoline is a
potent antagonist of 5-HT1 receptor antagonist. The
5-HT, receptor is one of the most studied out of the
fourteen serotonergic receptors (35) and useful with
regards to antidepressant actions (12).
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Cyproheptadine is also a serotonin (5-HT, receptor)
antagonist that causes sedation and reverse the
antidepressant effect of the SSRIs but not tricyclic
antidepressants (36). More so, it is an antihistamine
used for allergic rhinitis, conjunctivitis and certain skin
reactions in addition to its benefits in serotonin syndrome
therapy (37). 5-HT, receptors especially the 5-HT,, and
5-HT,_subtypes are involved in neurochemical changes
elicited by antidepressants (38). A clear correlation was
established between 5-HT, receptor polymorphism
and suicidal attempts in severely depressed patients
(39) which ascertained the involvement of 5-HT,
receptors in depression. In this study, pre-treatment with
cyproheptadine reversed the antidepressant-like effect
of MEAD. The involvement of 5-HT, receptor in the
mechanism action of MEAD is an indication that it might
be useful in severely depressed individuals with suicidal
ideation.

Additionally, pre-treatment with prazosin and
yohimbine resulted in the reversal of the antidepressant
activity of MEAD. Unlike the extract, the antidepressant
effect of imipramine was reversed by yohimbine but
not prazosin. Prazosin and yohimbine are antagonist
of a, and a, adrenergic receptors, respectively (40,41).
There is evidence of increase in cortisol response to
the a -antagonist yohimbine which in turn stimulates
hypothalamo-pituitary- adrenal (HPA) axis (42).
Yohimbine is also reported to enhance dopamine
turnover and suppress serotonin turnover of brain
striatum. Furthermore, it reduces firing of serotonergic
neurones in raphe nuclei (43). The ability of yohimbine to
reverse the antidepressant effect of methanol extract of A.
digitata further affirms the involvement of dopaminergic
and serotonergic pathways in eliciting the antidepressant
action. The antidepressant activity of MEAD may also
be due to the suppression of HPA-axis activity which is
usually hyperactivated in depression. Several researches
have also proposed the ability of yohimbine to abolish
antidepressant activity of imipramine (44) as clearly
confirmed in this study.

Prazosin is an alpha-adrenergic blocker used as
antihypertensive agent, in heart failure and Raynaud’s
syndrome. It is also used in prostate hyperplasia
and in scorpion stings with depression as one of its
commonest side effects (45). Many clinical researchers
reported alterations in brain alpha-1 noradrenergic
neurotransmission to be associated with some of the
symptoms observed in depression and these alterations
were linked to increased corticosteroid secretions (46,47).
In this study, prior administration of prazosin resulted
in the reversal of the antidepressant activity of MEAD.
This showed the involvement of a, adrenergic receptors
in antidepressant action of MEAD probably via increase
in a, noradrenergic neurotransmission or via decrease
in corticosteroid secretions. On the other hand, prazosin

does not alter the effect of imipramine as previously
reported (48).

Atropineisan anticholinergic or an antimuscarinic agent
that antagonizes the muscarinic actions of acetylcholine
and other choline esters (49). Atropine augmented the
antidepressant-like effect of MEAD. This indicated the
involvement of cholinergic pathways in the antidepressant
activity of MEAD. Acetylcholine is a neurotransmitter
involved in direct neurotransmission in the autonomic
parasympathetic nervous system. According to
cholinergic-adrenergic hypothesis, depression is a clinical
manifestation of acetylcholine dominance. Consequently,
anticholinergic drugs were continually investigated as
potential treatments for depression which led to the
establishment of dosage dependency of scopolamine as
antidepressant (50). Thus, the antidepressant effect of
MEAD could be due to its ability to antagonize the effect
of acetylcholine dominance.

Naloxone is an antagonist of opioid receptors. Major
depressive disorder has an additional etiology to include
opioid pathway which causes opioids to be considered
a therapeutic approach in the treatment of MDD (51).
Opioid antagonists were reported to be promising in
treatment of resistant depression (13). Kappa opioid
receptor was reported to be involved in the stress system
implicated in depression pathophysiology and other
psychiatric disorders characterized by reward dysfunction
(52-54). Pre-treatment with naloxone augmented
the antidepressant activity of MEAD, indicating the
involvement of opioidergic system in its effect. Moreover,
the opioid antagonist naloxone against all opioid receptors
was also found to have antidepressant effect in the learned
helplessness and depressive models (55) as evidenced in
this study.

Conclusion

With regards to the finding in this research, it was
demonstrated that methanol stem bark extract of
A. digitata possessed antidepressant activity which
was further found to be mediated via dopaminergic,
serotonergic, adrenergic, cholinergic and nitric oxide
pathways. Thus, this will render the plant A. digitata
effective in the treatment of resistant depressive cases.
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