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ABSTRACT

Milicia excelsa stem bark is used as an anticonvulsant in Nigerian folkloric medicine but is yet to be
scientifically evaluated. Hence, this study assessed the anticonvulsant property of the crude methanol stem bark
extract of Milicia excelsa (MSB) in mice. The anticonvulsant potential of the extract was assessed using
Picrotoxin-, Pentelynetetrazole-, Strychnine-, and Isoniazid-induced convulsion models in mice. The
phytochemicals present in the extract were assayed using spectrophotometer while the different functional
groups in the extract were determined using Fourier Transform-infra red (FT-IR) analyzes. The extract showed
significant (p<0.05) prolongation of the onset of tonic convulsion and death latencies with 50% protection at
different doses in all the anticonvulsant models used. The total alkaloid in the extract was estimated to be
72.7+£20.7 mg atropine equivalent per gram of MSB, the tannin content to be 70.2 £ 3.6 mg gallic acid
equivalent per gram of MSB while total flavonoid was estimated to be 32.7 + 5.1 mg quercetin equivalents per
gram of MSB. The FT-IR analysis confirmed the presence of functional groups in alkaloid. This study
concluded that extract may have anticonvulsant property which may be attributed to the abundance of alkaloid,
either in synergy or additive to other phytochemicals present in Milicia excelsa stem bark extract.
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INTRODUCTION 2007). Seizure occurs as a consequence of a
sudden disparity between the excitatory and
inhibitory neurotransmission which
subsequently favours excitations in the

network of cortical neurons in the brain

Epilepsy is adjudged as the second most
prevalent ~and  severe  neurological
aberrations after stroke (Sander and

Shorvon, 1996; Hema et al., 2009), which
accounts for one in hundred (1%) of the
global burden of diseases (Vyawahare et al.,

(Cakmak, 2006). Seizure may also be
precipitated by the excessive/overproduction
of acetylcholine, norepinephrine, and
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serotonin in the brain (Fathima et al., 2015).
y-aminobutyric acid (GABA) has been
implicated in convulsion induced by
picrotoxin, isoniazid, and pentylenetetrazole
(Ishola et al., 2013) and glycine antagonism
on glycine receptors in seizures induced by
strychnine in mice (Ishola et al., 2013).

Many epileptic patients do not experience
seizure alleviation experience coupled with
the undesirable effects associated with the
optimal use of the currently available
antiepileptic medications (Vyawahare et al.,
2007; Pandeya et al., 2009), have hitherto
warranted the search for affordable,
tolerable, novel and effective drugs from
botanicals, since numerous botanicals have
been reviewed for their anticonvulsant
potentials (Quintans-Junior et al., 2008;
Kumar et al., 2012). Therefore, their extracts
can be essential source of safer and better
tolerated drugs for the treatment of epilepsy
(Quintans-Junior et al., 2008; Kumar et al.,
2012).

Milicia excelsa otherwise known as
Chlorophora excelsa plant is a large
deciduous tree which may grow up to 50 m
high and found naturally in the humid
forestry areas of the West Africa region
(Agyeman et al., 2009).
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Figure . A The medicinal plant Milicia excelsa (Moraceae) and B. the stem barks used td

prepare the plant extract

In Nigerian folkloric medicine, the stem
bark is used to treat insanity (Sonibare et al.,
2008), convulsion (Wahab, 2015) and
insomnia (Ariwaodo et al., 2012) among
other folkloric uses. Pharmacologically, the
anti-inflammatory and sedative-hypnotic
effects of the Milicia excelsa stem bark have
earlier been reported (Olajide et al., 2005;
Akinpelu et al., 2020a). Similarly, the leaf
has been reported to possess anticonvulsant,
antipsychotic,  antihypoxic,  antistress,
anxiolytic, antiamnesic and cognitive
enhancing effects (Akinpelu et al., 2018a;
Akinpelu et al., 2018b; Akinpelu et al.,
2019a; Akinpelu et al., 2019b; Akinpelu et
al., 2020b). The antidiarrheal and
aphrodisiac activities of the root bark extract
of Milicia excelsa have also been reported
(Adebayo et al., 2019; Gholade et al., 2022).

The study was designed to assess the
anticonvulsant potentials of methanol stem
bark extract of Milicia excelsa (MSB) in
mice and the inherent phytocompounds that
could be responsible for its pharmacological
effects. This is in furtherance of the earlier
ethonobotanical report of the stem bark
being used in combating convulsion in
folkloric medicine (Wahab, 2015).
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MATERIALS AND METHODS

Plant material and extraction

Milicia excelsa (Welw) C.C Berg stem bark
was identified collected in January 2021 and
authenticated by Mr. G. A. Ademoriyo of
the Department of Botany, Faculty of
Sciences, Obafemi Awolowo University
(OAU), lle-Ife. The collection was done
within OAU, lle-1fe campus. The herbarium
number IFE-17482 was thereafter obtained.
The stem bark of Milicia excelsa was cut
into pieces and subsequently air dried at
room temperature for two weeks. The dried
stem barks were mechanically ground into
fine powder and 0.5 kg of the fine powder
was cold macerated with 2.5 liters of
absolute methanol for 72 h. The filtrate was
concentrated in vacuo set at 40°C to produce
4 g (0.8%) yield of the crude extract.

Drugs

Strychnine, Picrotoxin, Pentylenetetrazol
and Tween 20 were purchased from Sigma
Chemicals Co, St. Louis, Missouri, U.S.A;
Phenobarbitone from May and Baker,
Lagos, Nigeria; Isoniazid from Mancleods
Pharmaceuticals Ltd., India, Diazepam
(Roche, Basel, Switzerland) and normal
saline  (N/S) (Unique Pharmaceutical
Limited, Lagos, Nigeria). All the drugs were
prepared fresh on each day of the
experiment.

Laboratory animals

Adult male mice (18-25 g) were gotten from
the Animal House of the Department of
Pharmacology, Faculty of Pharmacy, OAU,
Ile-Ife. They were allowed to acclimatize to
the laboratory conditions under 12 hr day/12
hr dark cycle for 14 days. The mice were fed
with standard animal pellets and had free
access to clean drinkable  water.
Experimental procedures were carried out in
conformity with the National Institute of
Health (NIH, 1985). They were fasted

overnight prior to the commencement of the
behavioural assays.

Spectrophotometric phytochemical
estimation of total alkaloid in the extract
The total alkaloid in MSB was quantified as
earlier described (Adebayo et al., 2019).
Briefly, the absorbance of the extract and
atropine standard solutions (20, 40, 80 and
100 pg/ml) were measured against reagent
blank at 470 nm wusing UV/Visible
spectrophotometer. The total alkaloid was
estimated in mg of atropine equivalent (AE)
per gram of MSB.

Spectrophotometric phytochemical

estimation of total flavonoid in the extract
The total flavonoid in MSB was quantified
as earlier described wusing aluminium
chloride colorimetric assay (Adebayo et al.,
2019). Briefly, the absorbance of the extract
and quercetin standard solutions (20, 40, 80
and 100 pg/ml) were measured against
reagent blank at 510 nm using UV/Visible
spectrophotometer. The total flavonoid
content was estimated in mg of quercetin
equivalent (QUE) per gram of MSB.

Spectrophotometric phytochemical

estimation of tannin content in the extract
The tannin content in MSB was quantified
using Folin-Ciocalteu method as earlier
described (Adebayo et al., 2019). Briefly,
the absorbance of the MSB and gallic acid
standard solutions (20, 40, 80 and 100
pg/ml) were measured against the blank at
725 nm using UV/Visible
spectrophotometer. The tannin content of
MSB was estimated in mg of gallic acid
equivalent (GAE) per gram of MSB.

General experimental protocols

Adult male albino mice were grouped into 5
experimental groups (n=6).  Group-I
received vehicle (2% Tween 20 in N/S, 10
mL/kg, p.o). Group II-1V received oral MSB
(125, 250 or 500 mg/kg), while Group-V
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received intraperitoneal injection (i.p.) of
standard anticonvulsant drug (positive
control). The doses of the extract were
selected based on the median lethal dose of
> 5000 mg/kg of MSB in earlier literature
(Akinpelu et al., 2020a).

Picrotoxin (PTX)-induced convulsions
One hour after oral administration of the
vehicle (group 1) or MSB (125, 250 and 500
mg/kg in groups 2-4) or 30 minutes
following i.p. injection of diazepam (1
mg/kg) in group 5, mice in all groups were
intraperitoneally injected PTX (10 mg/kg).
Mouse was singly monitored for 30 minutes
immediately after the i.p. injection of PTX
for the latency to the tonic-clonic convulsion
and death time. Mouse that survived after
the PTX injection beyond 30 minutes was
adjudged protected (Velluci and Webster,
1984).

Pentylenetetrazole (PTZ)-induced
convulsions

One hour after oral administration of the
vehicle (group 1) or MSB (125, 250 and 500
mg/kg in groups 2-4) or 30 minutes
following i.p. injection of diazepam (1
mg/kg) in group 5, mice in all groups were
intraperitoneally injected PTZ (85 mg/kg).
Mouse was singly monitored for 30 minutes
immediately after the i.p. injection of PTZ
for the latency to the tonic-clonic convulsion
and death time. Mouse that survived after
the PTZ injection beyond 30 minutes was
adjudged protected (Swinyard et al., 1989).

Isoniazid (INH)-induced convulsion

One hour after oral administered of the
vehicle (group 1) or MSB (125, 250 and 500
mg/kg in groups 2-4) or 30 minutes
following i.p. injection of diazepam (5
mg/kg) in group 5, mice in all groups were
intraperitoneally injected INH (250 mg/kg).
Mouse was singly monitored for 30 minutes
immediately after the i.p. injection of INH

for the latency to the clonic, tonic seizures
and death time. Mouse that survived after
the INH injection beyond 60 minutes was
adjudged protected (Chindo et al., 2014).

Strychnine (SCN)-induced convulsion

One hour after oral administration of the
vehicle (group 1) or MSB (125, 250 and 500
mg/kg in groups 2-4) or 30 minutes
following i.p. injection of Phenobarbitone (5
mg/kg) in group 5, mice in all groups were
intraperitoneally injected SCN (4 mg/kg).
Mouse was singly monitored for 30 minutes
immediately after the i.p. injection of SCN
for the latency to the tonic-clonic convulsion
and death time. Mouse that survived after
the SCN injection beyond 60 minutes was
adjudged  protected and  percentage
protection calculated (Swinyard et al.,
1989).

Statistical analysis

Results expressed as mean + S.E.M (n=6).
The significance difference between the
treatment groups and control group were
analyzed using one-way analysis of variance
(ANOVA), followed by Dunnett’s test using
GraphPad InStat® Biostatistics software
(GraphPad Software, Inc., La Jolla, USA).
The significance level was set at p<0.05
compared to the control group.

RESULTS

Spectrophotometric guantitative
phytochemical estimations of methanol
extract of Milicia excelsa stem bark

Phytochemical  quantification of the
phytoconstituents in MSB showed the
presence of total alkaloid to be 72.74 +£20.71
mg of atropine equivalent per gram of MSB;
total flavonoids of 32.68 + 5.13 mg of
quercetin equivalent per gram of MSB and
tannin as 70.17 £ 3.60 mg of garlic acid
equivalent per gram of MSB [Table 1].
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Table 1: Phytochemical Estimation of Methanol Stem Bark Extract of Milicia excelsa

Phytoconstituents Quantities

Total Alkaloid

72.7 £20.7 mg atropine equivalent per gram of MSB

Tannin 70.2 £ 3.6 mg gallic acid equivalent per gram of MSB

Total flavonoid

32.7 £ 5.1 mg quercetin equivalents per gram of MSB

Values denote £ SD (n=3).

Fourier transform infrared spectra of
methanol extract of Milicia excelsa stem
bark.

The FT-IR spectra of MSB showed the
absorption band at 3336.0 cm?® which
indicates the presence of hydroxyl group
(3400 — 3200 cm®), at 2972.9 cm™? indicates
C-H group (2975 — 2855cm™), at 1650 cm™
revealed C=0 group (1690 — 1640 cm™), the

band at 1379.1 cm? indicates OH bend of
phenols or tertiary alcohol (1410 — 1310 cm’
1), the absorption band at 1045.5 and 1085.5
indicate the existence of C-O-C functional
group (1150 -911 cm™) while at 879.7 cm™
indicates the occurrence of C-C group (800
— 1000 cmY) [Figure 1].
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Figure 1: Fourier transform-infrared Spectrum of methanol stem bark extract of Milicia excelsa

Effect of methanol extract of Milicia
excelsa stem bark on picrotoxin-induced
convulsion

There was significant (p<0.05) delay in the
latency to tonic convulsion at 125, 250 and
500 mg/kg, while the death time was only
significantly (p<0.05) elongated at 250 and
500 mg/kg compared to the control.
Diazepam (1 mg/kg) significantly (p<0.05)

delayed the latencies to clonic and tonic
convulsions and death time [Figure 2]. The
MSB at 250 and 500 mg/kg protected 50%
of the mice in each respective group while
diazepam (1 mg/kg) protected 100% in the
positive control group. However, MSB at
125 mg/kg offered no protection in
picrotoxin-induced convulsion [Table 2].
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Figure 2: Effect of methanol stem bark extract of Milicia excelsa (MSB) on
convulsions induced by picrotoxin in mice.
Each bar stands for Mean + SEM (n=6), one-way ANOVA; Dunnett’s post hoc

test. *p<0.05 compared to control.

Table 2: Protective effect of methanol stem bark extract of Milicia excelsa in picrotoxin-

induced convulsion

Treatment groups

Quantal protection

% protection

Control (10 mL/kg) + PTX 0/6
DZP (1 mg/kg) + PTX 6/6
MSB (125 mg/kg) + PTX 0/6
MSB (250 mg/kg) + PTX 3/6
MSB (500 mg/kg) + PTX 3/6

0
100
0
50
50

DZP; diazepam, PTX; picrotoxin, MSB; methanol stem bark extract of Milicia excelsa

Effect of Methanol Extract of Milicia
excelsa Stem Bark on Pentylenetetrazole-
induced Convulsion

There was significant (p<0.05) prolongation
in the latency to tonic convulsion and death
time at 250 mg/kg. Diazepam also
significantly (p<0.05) extended the onset of
clonic and tonic convulsions as well as the
death time compared to the control (Figure
3). The MSB at 250 and 500 mg/kg offered
50% protection respectively while diazepam
(1 mg/kg) protected 100% in the positive
control group [Table 3].

Effect of Methanol Extract of Milicia
excelsa Stem Bark on Convulsion Induced
by Strychnine

The MSB (125, 250 and 500 mg/kg) and
phenobarbitone (30 mg/kg) significantly
(p<0.05) extended the onset of clonic, tonic
convulsions and death time compared to the
control (Figure 4). The MSB protected 50,
33.3 and 50% of the experimental mice at
125, 250 and 500 mg/kg respectively while
Phenobarbitone (30 mg/kg) offered 50%
protection in convulsion induced by SCN
[Table 4].

39



Akinpelu et al., Nig. Journ. Pharm. Sci., March, 2023, Vol. 22 No.1, P 34-45

1 Onset of clonic conwulsion

Onset of tonic conwulsion  —ox Death time

*

*

— 2000~

(&)

()

L

© 1000 Al :

= Al & :
oL BB Ll -y = I

Control  Diazepam (1) MSB (125) MSB (250) MSB (500)

Treatment groups (mg/kg, p.o.)
Figure 3: Effect of methanol stem bark extract of Milicia excelsa (MSB) on
convulsions induced by pentylenetetrazole in mice
Each bar stands for Mean + SEM (n=6), one-way ANOV A; Dunnett’s post hoc
test. *p<0.05 compared to control.

Table 3: Protective Effect of Methanol Stem Bark Extract of Milicia excelsa in
Pentylenetetrazole-induced Convulsion

Treatment Quantal protection Percentage Protection
Control (10 mL/kg) + PTZ 0/6 0

DZP (1 mg/kg) + PTZ 6/6 100

MSB (125 mg/kg) + PTZ 0/6 0

MSB (250 mg/kg) + PTZ 3/6 50

MSB (500 mg/kg) + PTZ 3/6 50

DZP; diazepam, PTZ; pentylenetetrazole, MSB; methanol stem bark extract of Milicia excelsa
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Fig. 4: Effect of methanol stem bark extract of Milicia excelsa (MSB) on
convulsions induced by strychnine.

Each bar stands for Mean + SEM (n=6), one-way ANOV A; Dunnett’s post hoc
test. *p<0.05 compared to control.
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Table 4: Protective Effect of Methanol Stem Bark Extract of Milicia excelsa in Strychnine-

induced Convulsion

Treatment Quantal Protection Percentage Protection
Control (10 mL/kg) + SCN 0/6 0

Phenobarbitone (30 mg/kg) + SCN  3/6 50

MSB (125 mg/kg) + SCN 3/6 50

MSB (250 mg/kg) + SCN 216 33.3

MSB (500 mg/kg) + SCN 3/6 50

SCN; strychnine, MSB; methanol stem bark extract of Milicia excelsa

Effect of methanol extract of Milicia
excelsa stem bark on convulsion induced
by isoniazid

The MSB at 500 mg/kg and diazepam (5
mg/kg) significantly (p<0.05) extended the
onset of clonic, tonic convulsions and death
time compared to the control while the onset

of tonic convulsion was only significantly
(p<0.05) extended at 250 mg/kg [Figure 5].
The MSB (500 mg/kg) and diazepam (5
mg/kg) protected 50 and 100% of the
experimental ~ mice  respectively in
convulsion induced by INH in mice [Table
5].
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Figure 5: Effect of Methanol Stem Bark Extract of Milicia excelsa (MSB) on

Convulsion induced by Isoniazid

Each bar stands for Mean + SEM (n=6), one-way ANOV A; Dunnett’s post hoc. *p<0.05

compared to control.

DISCUSSION

Epilepsy remains a medical unmet condition
not only because many epileptic patients
remain  refractory to the  existing
pharmacological interventions (Bialer, 1997,
Perruca et al., 2007), but also, their adverse
effects remain to be fully circumvented
(Gates, 2000). Hence, the search for newer
antiepileptic  drug is  pertinent and

imperative. This study therefore, reported
the anticonvulsant potential of methanol
stem bark extract of Milicia excelsa using
mouse models of convulsions widely used to
screen medicinal plants for anticonvulsant
activities (Daanaa et al., 2018), thus
providing scientific basis for its traditional
use.
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Table 5: Protective effect of methanol stem bark extract of Milicia excelsa in isoniazid-

induced convulsion

Treatment Quantal Protection Percentage Protection
Control (10 mL/kg) + INH 0/6 0

DZP (5 mg/kg) + INH 6/6 100

MSB (125 mg/kg) + INH 0/6 0

MSB (250 mg/kg) + INH 0/6 0

MSB (500 mg/kg) + INH 3/6 50

DZP; diazepam, INH; isoniazid, MSB; methanol stem bark extract of Milicia excelsa

Previous scientific evaluation has reported
the oral acute toxicity of M. excelsa stem
bark to be > 5g/kg in mice (Areola et al.,
2015). From the previous report of the oral
acute toxicity of the extract, lower oral doses
of 125, 250 and 500 mg/kg were used in the
evaluation of the anticonvulsant potential of
MSB reported in this study. The observed
behavioural protection offered by MSB as
well as the elongation of the latencies to
tonic convulsion and death in convulsion
induced by picrotoxin is indicative of an
anticonvulsant potential of MSB. The
observed anticonvulsant potential therefore,
may be mediated via the boosting of the
chloride currents through picrotoxin—
sensitive chloride channels (Smith et al.,
2001). This behavioural finding agrees with
many medicinal plants such as Passiflora
incarnata and Crinum glaucum, known for
their anticonvulsant potentials in convulsion
elicited by picrotoxin in mice (Ishola et al.,
2013; Nassiri-Asl et al., 2007).

Pentylenetetrazole, a GABA antagonist
induces convulsion via the blockade of
convulsion by blocking the y-aminobutyric
acid (GABAA) receptor-Chloride channel
complex and subsequently results in the
inhibition of GABA-dependent activity. The
prolongation in the latency to tonic
convulsion and death time, as well as
protection offered by MSB in this model
showed that MSB may  possess
anticonvulsant bioactive ingredient(s). The

MSB may therefore, be acting either to
boost the affinity for GABA or prolong the
duration of opening of the GABA gated
channels (Corda et al., 1990). This finding is
in concordance with the anticonvulsant
effects of Crinum glaucum against the
chemoconvulsant property of PTZ in mice
(Ishola et al., 2013).

The anticonvulsant potential demonstrated
by MSB against the chemoconvulsant
property of SCN is suggestive of an
anticonvulsant potential which may be
acting via the facilitation of the inhibitory
action on the glycinergic neurotransmission
pathway in the spinal cord. This finding
agrees with the previous reports of the
beneficial effect of Passiflora edulis and
Hybanthus enneaspermus plant extracts in
mouse models of strychnine-induced
convulsion (Ngo et al., 2004; Hemalatha et
al., 2003).

The observed behaviuoral protection
offered by MSB in convulsion induced by
isoniazid is implicative of an anticonvulsant
potential probably acting via facilitation of
either GABA synthesis by stimulating the L-
glutamate or hindering the GABA
breakdown by GABA transaminase
(Bassavaraj et al., 2011). This behavioural
finding agrees with the report of a medicinal
agent with protective effect against the
chemoconvulsant effect of isoniazid in mice
(Bassavaraj et al., 2011).
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The spectrophotometric quantitatification of
the phytoconstituents in MSB revealed the
presence of reported therapeutic
anticonvulsant phytocompounds such as
alkaloids (Quintans-Junior et al., 2007;
Bhutada et al., 2010), flavonoids and
polyphenolic substances (Lu and Foo, 2001)
and tannins (Anaka et al., 2014) in earlier
studies of the anticonvulsant potentials of
the medicinal plants. Therefore, the
anticonvulsant potential of MSB may be
ascribed at least to the occurrence of these
phytochemicals in MSB.

The functional groups analyses using FT-IR
assists in the prediction of the overall
physicochemical properties of plant extracts
as well as their structure-activity
relationships (Poojary et al., 2015). The FT-
IR spectral of MSB showed hydroxyl
functionality which has been reported to be
an integral part of most of the phenolic
phytocompounds such as flavonoids and
tannins (Poojary et al., 2015) and some
alkaloidal extracts from medicinal plants
(Shami, 2016). Therefore, the anticonvulsant
potentials of MSB may at least in part be
attributed to the presence of the hydroxyl
functional group. It has earlier been
demonstrated that the alkaloidal extracts
from medicinal plants have O-H, N-H, C=0
and C-H functional groups (Schulz and
Baranska, 2007), since MSB contained some
of these functional groups as shown by the
FT-IR spectral of MSB. It will therefore, not
be out of place to at least in part corroborate
the presence of alkaloids in MSB found as
evident from the phytochemical assay of
MSB.

CONCLUSION

In conclusion, this study suggested that
MSB may possess anticonvulsant property.
This study further suggested that the
additive and/or synergistic effects of
alkaloids, phenol and other phytocompounds

in MSB may be responsible for the observed
anticonvulsant effect of MSB.
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