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ABSTRACT

Medicinal plants have been widely used in folklore medicine in the treatment of various diseases such as mental and neu-
rological disorders. Mental disorders like anxiety and depression are very common among Nigerian populace. The purpose
of this review was to access and evaluate several articles published on the anxiolytic and sedative properties of medicinal
plants in Nigeria and to find out the gaps left for further research and drug development. Eighty-two publications available
among Nigerian Universities and Research Institutes between 2008 and 2018 were selected. Seven electronic databases such
as Nigerian Plant Database, HerbMed, AGRICOLA, MedlinePlus, PubMed, ScienceDirect, and Springer-Link were thoroughly
explored from which 226 relevant articles were obtained using Google Scholar, Hotbot and FreeFullPdf as search engines.
A number of studies conducted to test for the anxiolytic and sedative activity of medicinal plants in Nigeria were included.
Articles published between 2008 and 2018 were selected. The studies were conducted in Nigeria. Research carried out before
2008 was not selected. All publications with authorship outside Nigeria were excluded. Several medicinal plants on which
experiments were conducted were reported to have anxiolytic and or sedative properties in Nigeria. Several medicinal plants
have shown promise as anxiolytic and sedative agents in laboratory animals’ studies. The majority of these plants were used
traditionally in the past to treat anxiety in Nigeria. Further research on the efficacy and safety of these medicinal plants could
yield a more cost effective and perhaps safer alternative in the treatment of anxiety among Nigerians.
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INTRODUCTION

Herbal medicine has played a vital role in the phytotheraphy of various ailments including central nervous system disorders. Vari-
ous part of the plants such as leaves, stems, roots, fruits, seeds, flowers etc. were used by both traditional and orthodox medicine
practitioners as their source of medicaments (Magaji et al., 2008; Akindele and Adeyemi, 2010; Onasanwo et al,, 2010; Egharevba
et al, 2015; Adebiyi et al, 2016). The application of medicinal plants in the treatment of mental and neurological disorders has
been documented over decades. Categorically, medicinal plants comprising secondary metabolites such as alkaloids, tannins,
saponnins, flavonoids and sterols are highly associated with anxiolytic and sedative activities (Magaji et al., 2008; Asuquo et al,,
2013; Edewor-Kuponiyi, 2013; Tijjani et al,, 2014; Rungsung et al., 2015; Adebiyi et al.,, 2016). In addition, orthodox medicines avail-
able such as benzodiazepines are commonly associated with physical dependence, day time fatigue, tolerance and cognitive
impairment. As such, there is need to search for medicinal plants that are capable of alleviating mental disorders without many
side effects (Onasanwo et al, 2010; Edewor-Kuponiyi, 2013; Magaji et al,, 2015).

Anxiety belongs to the group of mental disorders which are characterized by a sudden feeling of intense fear, panic, shortness of
breath, chest pain, insomnia, fatigue, sweating, etc (Martinez et al. 2007; Keeton et al. 2009). The disorder occurs because of hyper
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responsiveness of amygdala and limbic system connected to
the prefrontal cortex in the brain (Martinez et al. 2007; Keeton et
al. 2009). Anxiety is mediated in the central nervous system via
GABA, norepinephrine, serotonin, dopamine or peptide recep-
tors (Martinez et al. 2007; Keeton et al. 2009). Globally, about 450
million people are affected by various mental and neurological
disorders. Also, the prevalence of both mental and neurologi-
cal disorders in Nigeria is increasing rapidly. Unfortunately, only
small parts of the population are getting access to proper di-
agnosis and treatment (Wambebe 1998; WHO 2001; Danjuma
et al, 2009). Reports have shown that 70% of patients in de-
veloping countries use phytotherapy as a means of treatment.
Also, about 25% of orthodox medicines used worldwide were
derived from medicinal plants (Wambebe 1998; WHO 2001;
Danjuma et al, 2009). For these reasons, more research on the
use of medicinal plants as a source of pharmaceutical treatment
has become indispensable. This review aims to assess various re-
search studies conducted on anxiolytic and sedative properties
of medicinal plants in Nigeria and to find the gaps left for further
improvement and drug development.

Aims of the Study
(i). To study several journals articles available on anxiolytic and
sedative activities of medicinal plants within Nigeria.

(ii). To identify new areas that require further investigation and
to make several recommendations

MATERIALS AND METHOD

Study Selection: Studies carried out and made available on-
line between 2008 and 2018 were carefully selected. Conse-
quently, this review will portray the picture of various medici-
nal plants tested for anxiolytic and sedative activity in Nigeria.

Data Sources: Popular academic search engines including
Google Scholar, FreeFullPdf and HotBot were used to search for
relevant publications using Nigerian Plant Database, HerbMed,
AGRICOLA, MedlinePlus, PubMed, ScienceDirect, Springer-Link
data bases. The research generated 226 relevant articles on
anxiolytics and sedative properties of medicinal plants used in
Nigeria.

Inclusion Criteria: Research studies carried out on medici-
nal plants between 2008 and 2018 were selected. Manuscript
published within Nigeria that focusing primarily on the anxio-
lytic and sedative activity of medicinal plants were selected.

Exclusion Criteria: The review excludes all articles published
before the year 2008.Studies conducted on medicinal plants
outside Nigeria were not included. The study was carried out
between April and September 2018.

Data Extraction: Several publications obtained from various
universities and research institutions that fulfilled the inclu-
sion criteria were considered. Finally, 82 articles were chosen
and thoroughly scrutinized for eligibility. Based on the various
outcomes obtained, the result was discussed, and several rec-
ommendations made. The reference sections of each article
reviewed were used to search for more relevant publications
and this has been included in this study.

sedative activities in Nigeria: A systematic review

RESULTS

Description of the Articles Included

The number of articles included were 82 from various universi-
ties and research institutes. The plant materials studied were
obtained from various locations within the six geopolitical
zones in Nigerian. These include Southwest, Southeast, South,
Northwest, Northeast and central parts of Nigeria. In this re-
view, about 82 publications met the inclusion criteria between
2008 and 2018 indicating the abundance of plants with anxio-
lytic and sedative activity as shown in Table 1.

DISCUSSION

(A). Anxiolytic Actions of Medicinal Plants

(i). Open Field Test (OFT): This method was employed to
assess both anxiolytic and sedative activity of medicinal plants’
extracts or isolated compounds as well as their effects on lo-
comotor activity in laboratory animals (Acher 1973; Prut and
Belzung 2003). Rodents placed in a new environment may ex-
perience signs of anxiety such as decreased mobility, explora-
tion, grooming and rearing with concurrent increased micturi-
tion and defecation (Acher 1973; Prut and Belzung 2003). The
anxiolytic action of medicinal plants reviewed was observed
as follows: increase in central square crossing in Allium ascalo-
nicum (Akindele et al., 2012) and Citrus aurantium (Yusuf et al,,
2016). Similarly, increase in frequency of rearing was noticed in
Curcuma longa (Ibironke and Alemonu 2013) and Parkia biglo-
bosa (Tijjani et al,, 2014). These medicinal plants have clearly
shown anxiolytic potential although other tests are necessary
to confirm this activity.

(ii). Elevated Plus Maze (EPM): This method was carried out
specifically to test for the anxiolytic action of medicinal plants
by observing their ability to alleviate fear of an open space in
rodents tested (Pellow et al,, 1985; Lister, 1987). In this experi-
ment, mice displayed signs of anxiety by entering closed arm
or avoiding open arm. Anxiolytic property is indicated by anin-
crease in the frequency of entry into open arm and duration of
stay (Handley and Mithani, 1984). Among the articles reviewed,
anxiolytic action was demonstrated by the increase in the fre-
quency of entry in to the open arm as observed in Paulinia
pinnata (Aliyu et al, 2014) and Telfairia occidentalis (Ajao and
Akindele, 2013). In addition, the increase in the time spent in
an open arm was shown by Cnidoscolous acontifolius (Adebiyi
et al, 2012) and Maerua angolensis (Malami et al., 2014b).

(iii). Y Maze Test (YMT): In this test anxiolytic action was es-
tablished by the increase in the frequency of entry into the
open arm and was noticed in Asystesia gangetica (Adeyemi et
al, 2014) and Zizyphus spina-christii (Sadiq et al., 2010). Also, in-
crease in the time spent in an open arm was shown by Citrus
aurantum (Yusuf et al, 2016) and Byrsocarpus coccineus (Akin-
dele and Adeyemi 2010).

(iv). T Maze Test (ETM): In this experiment anxiolytic action
is revealed by an increase in the frequency of entry in to the
open arm as well as time spent there as shown by Vernonia
amygdalina (Oloruntobi et al., 2014).
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(v). Elevated Zero Maze Test (EZM): Anxiolytic action was
indicated by increase in frequency of entry and time spent in
an open arm as shown by Parkia biglobosa (Tijjani et al,, 2014)
and Citrus aurantium (Yusuf et al,, 2016).

(vi). Light and Dark Exploration Test (LDE): This experi-
ment was conducted to test for both anxiolytic and sedative
action of a medicinal plant. In this test, a rodent is considered
highly anxious if it spends less time in the lit compartment and
more time in the dark compartment (Belzung et al., 1987).In-
creased time spent in the lit compartment is an indication of
anxiolytic action. (Belzung et al., 1987).The parameters tested
were latency in entry to the dark box and time spent in the
dark box. Increase in the latency of entry into the dark box was
noticed in Allium ascalonicum (Akindele et al., 2012) and Tefairia
occidentalis (Ajao and Akindele 2013). Likewise, Cnestis ferrugin-
ea (Ishola et al, 2012) shows a decrease in the time spent in the
dark box which revealed anxiolytic action.

(vii). Stress Induced Hyperthermia Test (SIH): Decrease
in body temperature was observed following the administra-
tion of Cymbopogon citratus (Arome et al.,, 2014) and Struchium
sparganophora (Aderibigbe and Agboola 2011) which is an in-
dication of antianxiety activity.

(viii). Staircase Method Test (SMT): Parameters tested were
frequency of rearing and number of upward steps climbed
by the laboratory animals under study. Decrease in frequency
of rearing indicates antianxiety while decrease in number of
upward steps climbed implies CNS-depression (Simiand et al,,
1984). Anxiolytic action is shown as decrease in rearing by Se-
curinega virosa (Magaji et al, 2011) and Ficus ingens (Offiah et
al,, 2015).In addition, decrease in the number of upward steps
climbed was observed following the administration of extract
of Balanites aegyptiaca (Ya'u et al,, 2011) and Paulinia pinnata
(Aliyu et al, 2014) indicating sedative property.

(ix). Social Interaction Test (SIT): An increase in social ac-
tivities such as grooming, sniffing, or following their partner by
the laboratory animal without simultaneous rise in motor ac-
tivity is an indication of anxiolytic action (File and Seth, 2003).
Spontaneous increase in grooming, sniffing as well as follow-
ing the partner was observed in Allium ascalonicum (Akindele
et al, 2012) and Telfairia occidentalis (Ajao and Akindele, 2013)
which revealed antianxiety potentials of the above medicinal
plants.

(x). Hole-Board Test (HBT): In this test, an increase in head
dipping by the experimental animal following the administra-
tion of a plant extract is an indication of anxiolytic action (Take-
da et al, 1998) whereas decrease in head dipping signifies sed-
ative action (File and Wardil, 1975; File and Pellow, 1985). The
anxiolytic activity, which is an increase in the number of head
dips by the experimental animals, was demonstrated by Allium
ascalonicum (Akindele et al., 2012) and Curcuma longa (Oyemi-
tan et al, 2017). Furthermore, the sedative action of a medici-
nal plant extract was shown by a decrease in the number of
head dips by Adenopus breviflorus (Olusina and Aderibigbe,
2016) and Persea americana (Oyemitan et al,, 2016b).

sedative activities in Nigeria: A systematic review

(B). Sedative Action of Medicinal Plants

(i). Open Field Test: In this test medicinal plants such as
Grewia carpinifolia (Adebiyi et al,, 2016) and Hippocratea afri-
cana (Okokon et al, 2014) showed  sedative activity as indi-
cated by the decrease in the number of squares crossed. Also,
reduction in the frequency of rearing was noticed in Securine-
gavirosa (Magaiji et al,, 2011) and Spondias mombin (Asuquo et
al, 2013) indicating anxiolytic property.

(ii). Novelty Induced Behavior (NIB): This test was done to
assess the CNS-depressant action of a medicinal plant. After
injecting the plant extract, the parameters measured were
the number of squares crossed with both limbs (locomotion),
number of times the animal raised its pawns on air or placed
them on a cage wall (rearing) and number of head dips (Take-
da et al, 1998). Significant decrease in rearing was observed in
Persea americana (Oyemitan et al., 2016b) and Piper guineense
(Oyemitan et al,, 2015b). Correspondingly, a decrease in loco-
motor activity was observed in Spondias mombin (Ayoka et al,,
2013) and Stachytarpheta cayennensis (Olayiwola et al., 2013)
signifying sedative activity.

(iii). Beam Walking Assay (BWA): This is another behavioral
study carried out to induce minimal form of anxiety in a ro-
dent. In this experiment, decrease in motor coordination after
the administration of a plant extract suggests sedative prop-
erty (Stanley et al, 2005). The parameters evaluated were the
time taken to reach the goal box and the number of foot slips
involving one or both hind limbs. A significant increase in the
number of foot slips was noticed in Cissus cornifolia (Yaro et al,,
2015b) demonstrating CNS-depressant.

(iv). Phenobarbitone Induced Sleeping Time (PIST): This
test was conducted to assess the sedative nature of medici-
nal plants. The primary focus was onset of sleep which is loss
of righting reflex. That is when mice were rolled sideways and
could not stand upright using all four limbs (Miya et al., 1973).
The first parameter was decrease in latency of sleep as shown
by Crinum zeylanicum (Tijani et al,, 2012a) and Gymnema syl-
vestre (James et al,, 2014). The second parameter assessed was
increase in the duration of sleep as seen in Hippocratea Afri-
cana (Okokon et al,, 2014) and Homalium letestui (Okokon and
Davies, 2014) all indicating sedative activity.

(v). Pentobarbitone Induced Sleeping Time: In this experi-
ment Zizyphus spina-christii (John-Africa et al,, 2014) significantly
reduced the onset of pentobarbitone induced sleep while Mon-
dia whitel (Taiwo et al, 2017) significantly increased the total
sleeping time showing CNS depression. Potentiation of pheno-
barbitone and pentobarbitone sleeping time was believed to
take place via augmentation of chloride ion linked GABA recep-
tor inhibition (Tijani et al,, 2012a; Dhawan et al., 2004). However,
the tests described above only suggested the possibility of sed-
ative activity of medicinal plants. This is because some medicinal
plants only inhibit phenobarbitone metabolism via inhibition of
cytochrome P450, prolonging its activity giving a false impres-
sion of CNS depression (Gobubkova et al., 1998).

(vi). Diazepam Induced Sleeping Time: This is another test
for sedative activity of a medicinal plant. It involves evaluation
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of loss of righting reflex (Miya et al., 1973). Significant decrease

S <« 838 § in the onset of sleep was observed in Balanites aegyptiaca (Ya'u
E— 5398 E o et al, 2011)and Cissus cornifolia (Yaro et al., 2015b) which is an
© § S = 2 § g %“ o indication of sedative property. In addition, Datura stramonium
© > g ™ &’, = % *g E = j i § S > o (Malami et al, 2014a) and Denettia tripetala (Oyemitan et al,,
S_ 8_ :D g E 'r% E S5 % g g g =8 § 2013)demonstrated an increased duration of sleep.
= = = B 2 2 = = % Z :
g ‘g E g = és ié E E ‘GS: ':'S_Jw E § g g ;‘j (vii). Ketamine Induced Hypnosis: Mice were used to test
% é % 3 ;u‘ g g %w % g § 2 5223 for the CNS-depressant property of medicinal plants. Stud-
0230 ESSZ ies involving Securinega virosa (Magaji et al, 2014) and Piper
guineense (Oyemitan et al,, 2015b) showed an increase in the
duration of ketamine-induced sleeping time.
(C). Other Behavioral studies
(i). Apormorphine Induced Streotypy (AIS): This experi-
ment was carried out to evaluate the CNS-depressant action of
a medicinal plant. The parameters assessed were climbing be-
i@ E’ P E’ E’ E’ P E!’ 29 E’ E’ E’ E’ E’ havior and frequency of rearing (Moore and Axton, 1998).The
apormorphine induced streotypy was measured and scored
as follows: 0=Absence of Stereotypy; 1=0Occasional Sniffing;
2=0ccasional Gnawing; 3=Frequent Gnawing; 4=Continuous
Gnawing; 5=Gnawing Intensively and Staying on the Same
Spot (Okoli et al, 2010a). A significant decrease in climbing
scores was observed in Ficus platyphylla (Chindo et al,, 2015)
= 23, 32335, ,%5, . and Securinega 'virosa (Magaji et aI.,.ZOM). Likewise, a'sigrjiﬁ—
e s T s s A s ' cance decrease in frequency of rearing was observed in Piper
guineense (Oyemitan et al,, 2015b) indicating sedative proper-
ty. The plant extract orisolated bioactive compounds were be-
lieved to reverse the apomorphine induced hyperactivity via
central blockade of D, dopaminergic receptor leading to CNS
depression (Stolk and Rech, 1970). Other tests that give similar
outcomes include Dexamphetamine Induced Stereotypy in
s, ,:3%3%,,333:3:3::¢% vvhich.an“increase in climbing score was shown by Piliostigma
g9y 99 9998989 89 9 8 thonningii (Ozolua and Alonge, 2008).
(ii). Rotarod Performance Test: This method was used to
assess the CNS-depressant action as well as muscle relaxant
action of a medicinal plant. The experiment evaluates the du-
ration of stay on a rotarod and loss of motor coordination by
the laboratory animal (Dunhan and Miya, 1957). Notably, the
e e . - . decrease in the time spent on a rotarod as well as decrease in
| E: 2222 - fatigue resistance is possibly due to blockade D, dopaminergic
2 g receptor (Stolk and Rech, 1970). Furthermore, a significant de-
E E crease in motor coordination was apparent in Annona senega-
2 B g g lensis (Okoli et al., 2010a) and Hedranthera barteri (Onasanwo et
o é s E al, 2010). Similarly, a significant decrease in fatigue resistance
= ¢£E was observed in Ficus platyphylla (Chindo et al, 2014) and Piper
= % é = EE guineense (Oyemital et al,, 2015a) indicating CNS-depression.
& 2355 ﬁ- .
E gLE % % g g & 552 (D). Dose-Dependence Response
@ —u'] o § §“ 2 3 g g g 2 rﬁu E § Generally, a medicinal plant may show anxiolytic property at
83 SS § S % g 3oz s R a lower dose and at the same time may demonstrate sedative
S @ § 5 3 :f-f 3 £ 3388 %’ T F § 2 ability when given at much higher doses (Treit et al, 1984). The
S § § § & § § % % 3 % _‘Lg 22 E ﬁ majority of the articles reviewed showed a dose-dependent
§ o 'E '\; % § I% 33 % r\g § ‘§ § .é _g anxiolytic or sedative response. This implies that the plant ex-
§ é U% L% g E “:; E '*\E 2 2s § § E E tract of most plants revealed high anxiolytic activity at a lower
dose and low anxiolytic activity at a higher dose. Correspond-
ingly, the extracts showed low sedative property at a lower
RN NS dose and high sedative property at a higher dose. This is shown

inTable 2. However, only a few medicinal plant extracts deviate
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from this analogy. As such, low anxiolytic activity was seen at
a lower dose and high anxiolytic activity at a higher dose by
Albizia glaberrima (Adebesin et al,, 2015), Alchornea cordifolia
(Akanmu et al, 2011), Alternanthera brasiliana (Oyemitan et
al, 2015a), Artocarpus altitis (Onasanwo et al,, 2017), Asystesia
gangetica (Adeyemi et al, 2014), Cissus cornifolia (Yaro et al,
2015b), Hippocratea africana (Okokon et al, 2014), Leonotis
nepetifolia (Ayanwuyi et al, 2016), Maerua angolensis (Malami
et al, 2014b), Ocimum gratissimum (Okoli et al., 2010b), Parkia
biglobosa (Tijjani et al., 2014), Piliostigma thonningii (Adamu et
al, 2013), and Senna occidentalis (Cleatus et al., 2017). Similarly,
high sedative property was seen at a lower dose with low sed-
ative property at a higher dose by Hedranthera barteri (Ona-
sanwo et al, 2010) and Musa sapientum (Salako et al,, 2018).

CONCLUSION

Several research studies using laboratory animals were re-
viewed which tested the reported claims of anxiolytic or
sedative activities of medicinal plants. About 82 different me-
dicinal plants were tested between 2008 and 2018 indicating
an abundance of plants with anxiolytic and sedative activity
in Nigeria. The plants on which experiments were conducted
showed dose-dependent anxiolytic and sedative activity with
better anxiolytic response at lower doses and greater seda-
tive at higher doses. Nonetheless, findings from this review
suggested that there are still several medicinal plants with
anxiolytic and or sedative activities claims in Nigeria yet to
be scientifically tested. Techniques such as Open Field Test,
Elevated Plus Maze, Y Maze Test, T Maze Test, Elevated Zero
Maze Test, Light and Dark Exploration Test, Stress Induced Hy-
perthermia Test, Staircase Method Test, Social Interaction Test,
and Hole-Board Test were commonly employed in testing the
anxiolytic property of medicinal plants in Nigeria. In addition,
Open Field Test, Novelty Induced Behavior, Beam Walking As-
say, Phenobarbitone Induced Sleeping Time, Pentobarbitone
Induced Sleeping Time, Diazepam Induced Sleeping Time,
and Ketamine Induced Hypnosis methods were frequently
used in testing the sedative activity of medicinal plants. Fur-
thermore, other studies commonly employed in behavioral
studies include Apormorphine Induced Streotypy and Rotarod
Performance Test. Consequently, this has led to advancements
made in the field of psychopharmacology in Nigeria. In order
to obtain target specific activities of these medicinal plants,
the bioactive molecules that are responsible for the identified
pharmacological activity should be figure out and isolated.
Also, due to the abundance of medicinal plants among the
Nigerian flora with various claims in folklore medicine, delving
into the advanced ethno medicinal research will yield several
phytomedicines that could be used in the treatment of anxiety
in Nigeria.
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