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Abstract

Cadaba farinosa Forssk. (Capparaceae) is found all over the
world, mostly in tropical and subtropical areas. It is used to treat pain,
dysentery, theumatism, cough, and fever, as well as an antidote and in
the treatment of neurological disorders. In mice, the median lethal dose
(LDy,) of Crude Ethanol leaf Extract (CEE) of Cadaba farinosa was
found to be 2154.1 mg/kg body weight. The presence of alkaloids,
anthraquinones, carbohydrates, cardiac glycosides, flavonoids, glyco-
sides, saponins, and tannins was discovered during a preliminary phy-
tochemical analysis of the dark gummy mass crude extract. The CEE
was then put through pharmacological testing on mice. In mice,
diazepam-induced sleep, beam walking, and hole-board assays were
used to investigate behavioral activities. CEE of Cadaba farinosa had
no effect on the onset of sleep in mice when given at the tested doses
of diazepam. In contrast, it significantly increased sleep duration at all
doses tested (75 mg/kg p 0.001, 150 mg/kg p<0.05, and 300 mg/kg
p<0.01). The CEE significantly (p<0.01) increased the number of foot
slips in the Beam walking assay at a dose of 150 mg/kg. Similarly,
diazepam at 0.25 mg/kg increased the number of foot slips significantly
(p<0.001). The extract at a dose of 300 mg/kg and diazepam increased
the time required to complete the task significantly (p<0.05). At 150
mg/kg (p 0.01) and 300 mg/kg (p<0.05), the hole-board experiment
significantly reduced the number of head dips. In contrast, the standard
drug (diazepam) had no discernible effect on the number of head dips.
These findings suggest that CEE and Diazepam at the highest dose sig-
nificantly affected the behaviour of mice in the beam walking assay.
Thus, the extract showed no activity on the onset of sleep but signifi-
cantly prolong duration of sleep at the tested doses. The CEE signifi-
cantly produced a decrease in the exploratory behavioural pattern,
indicative of the fact that CEE possesses sedative property.

Introduction

The Ayurvedic, Chinese, and Egyptian systems, which have been
an integral part of natural product for centuries, are among the most
renowned ancient traditional systems known to man for centuries.! As
a result, Indian and Chinese medicinal systems, as well as those used
by African tribes, are excellent sources of traditional wisdom. As a
result, with the assistance of modern scientific methods, they will
undoubtedly continue to serve as the foundation for the discovery and
development of new agents with therapeutic value.?

In fact, the majority of the world’s population still relies on tradi-
tional healthcare systems. The World Health Organization also stated
that it is the most dependable method of providing healthcare to the
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world’s population® because approximately 88% of people in the
developing world rely on traditional medicine.!

Cadaba farinosa Forssk. is a plant in the Capparidaceae family. It
is found all over the world, but is most common in the tropical and sub-
tropical zones. In dry short grass savannahs, the plants are usually
herbs, erect or scandent, shrubs, and rarely trees. The leaves are com-
plete, silvery grey, and have simple scales. It is known locally as
bagayi or hanza in Hausa, and bultu in Northern Nigeria.’

Panic, phobias, obsessive compulsion, and post-traumatic stress
disorder are the most common mental illnesses and the leading cause
of disability worldwide.® It affects roughly one-eighth of the global
population and has become a major area of research interest in psy-
chopharmacology.” For a long time, Benzodiazepines (BDZs), barbitu-
rates, and Tricyclic Antidepressants (TCAs) have been used to treat
anxiety disorders. The serious side effects of these drugs, such as
rebound insomnia, sedation, muscle relaxation, anterograde amnesia,
withdrawal and tolerance (BZDs, barbiturates, and alcohols), sexual
dysfunction, anticholinergic, antihistaminic effects (TCAs), have limit-
ed their use in patients. Many of the secondary metabolites of plants are
used in traditional medicine practice for the treatment of psychotic dis-
orders, particularly anxiety, the majority of which directly or indirectly
affect the Central Nervous System (CNS), noradrenaline, serotonin,
Gamma Amino Butyric Acid (GABA), and BDZ neurotransmitter
activities.®!12 As a result, there is a need to look into plants in order to
find new bioactive secondary metabolites with few or no side effects.

Cadaba farinosa, on the other hand, has been found to contain a
high concentration of active secondary metabolites, such as alkaloids,
sugar, carbohydrates, glycoside, protein, amino acid, flavonoid,
saponin, tannins, phenolic compounds, gums, mucilage, and steroids.!?
The plant has been found to contain alkaloids such as L-Stachydrine
and 2-hydroxystachydrine."* Burkill® isolated some alkaloids
(Cadabicine, Cadabicine methyl ether, Cadabicine diacetate) from the
plant, and the pharmacological effects of alkaloids include analgesics
and narcotics, CNS stimulants, anticancer, anti-asthmatics, anti-hyper-
tensives, smooth muscle relaxants, and antiparasitic, among others.
Flavonoids have anti-allergic, anti-cancer, antioxidant, anti-inflamma-
tory, and anti-viral properties in addition to being potent antioxidant
compounds.! However, studies in goats using Cadaba rotundifolia
from the genera revealed ataxia, diarrhoea, depression, dyspnea, and
other symptoms.!3

The purpose of this study is to evaluate the anxiolytic activity of a
crude ethanol leaf extract of Cadaba farinosa Forssk. in laboratory ani-
mals.

Materials and Methods

Plant material collection, identification, and preparation

Cadaba farinosa fresh leaf samples were collected from the
Maiduguri Metropolitan Council Area of Borno State, Nigeria. The
plant specimen was identified and authenticated at the Herbarium sec-
tion of Ahmadu Bello University’s Department of Biological Sciences
in Zaria, Nigeria, which corresponded to voucher specimen number
V/No: 2744. The leaf was air-dried in the shade for several days before
being ground into a fine powder for extraction.

Plant material extraction

The air-dried ground powdered leaf material (1,500 g) was extract-
ed thoroughly with 70% ethanol over several days using the cold mac-
eration method with occasional shaking. Crude Ethanol leaf Extract
(CEE) of Cadaba farinosa was coded after being concentrated to dry-
ness on a water bath at 50° C. The coded extract was used as a working
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sample for the plant’s chemical investigations, acute toxicity determi-
nation, and pharmacological studies.

Animals

Adult Swiss albino mice (16-30 g body weight) of either sex were
obtained from the Animal House facility of Ahmadu Bello University
Zaria, Nigeria’s Department of Pharmacology and Therapeutics. The
animals were fed a laboratory diet and given free access to water, and
they were kept in propylene cages at room temperature under standard
conditions. Animal handling ethical clearance was sought from the
Department of Pharmacology and Therapeutics, Faculty of Pharmacy,
Ahmadu Bello University in Zaria, Nigeria.

Drugs and equipment

Beam walking assay in mice
Diazepam (F. Hoffmann-La Roche Basel, Switzerland). 0.25

mg/kg dose

Diazepam-induced sleep in mice

Diazepam (F. Hoffmann-La Roche Basel, Switzerland). The dose
is 20 mg/kg. For the Beam walk assay, a locally constructed wooden
Hole board (60 cm x 30 cm) with sixteen evenly spaced holes, an alu-
minum cage, and a wooden stick were used.

Phytochemical screening

A small amount of the CEE was tested for the presence of alka-
loids, anthraquinones, carbohydrates, cardiac glycosides, flavonoids,
glycosides, saponins, and tannins as described in other studies.!6-20

Acute toxicity studies

Lorke’s method was used to calculate the median lethal dose
(LDsy). In brief, three mice of each sex were divided into three groups
in the first phase. Cadaba farinosa CEE was administered intraperi-
toneally (ip) at doses of 10 mg/kg, 100 mg/kg, and 1,000 mg/kg per
body weight. Within 24 hours, the animals were examined for signs of
toxicity and death (none of the animals died). In the second phase, a
mouse from each of the three groups was administered ip with more
specific doses of the crude extract of 1,600 mg/kg, 2,900 mg/kg, and
5,000 mg/kg body weight based on the results of the first phase, and
was observed for signs of toxicity and death within 24 hours. The geo-
metric mean of the lowest dose that caused death and the highest dose
of survival (i.e., square root of the product of the lowest lethal dose and
the highest non-lethal dose for which the animal survived)?! was used
to calculate the median lethal dose (LDs).

Beam walking assay in mice

The Stanley et al. method was used. Mice were taught to freely
walk (at least three times) from a start platform along an 80 cm long
and 3 cm wide ruler elevated 30 cm above the ground by a metal sup-
port into a goal box (hamster house). The successful mice were divided
into five groups of six mice each. Mice in groups one, two, three, and
four were given 10 ml/kg normal saline, 75 mg/kg, 150 mg/kg, and 300
mg/kg plant CEE ip, respectively. Thirty minutes after pre-treatment,
the fifth group received 20 mg/kg diazepam ip. Each mouse from each
group was placed at one end of a beam (60 cm long, 8 mm in diameter,
and 30 cm above the ground) and allowed to walk into the hamster
house. Mice that fell were returned to their original position within the
maximum time of 60 seconds allowed on beam. The time it took to
complete the task, as well as the number of foot slips (one or both hind
limbs slipping from the beam), were recorded using a tally counter.??
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Diazepam-induced sleep in mice

The previously described method by Rakotonirina et al. was
used.?? Each group received diazepam (20 mg/kg) 30 minutes after pre-
treatment. For each mouse, the onset and duration of sleep were record-
ed. The loss of rightening reflex after diazepam administration was
considered the onset of sleep,?* and the time between loss and recovery
of rightening reflex was considered the duration of sleep.?

Hole-board test in mice/exploratory behaviour in mice

The method used was similar to that described previously by File
and Wardill. A white-painted (60 cm X 30 cm) board with 16 evenly
distributed holes (1 cm diameter X 2 cm thick/depth)?® was used as the
hole-board. Mice in groups one, two, three, and four were given 10
ml/kg normal saline, 75 mg/kg, 150 mg/kg, and 300 mg/kg plant CEE
ip, respectively. The final five groups were given 0.25 mg/kg diazepam
intravenously. Thirty minutes after pre-treatment, each mouse in each
group was placed in a corner of the hole-board, and the number of head
dips (to eye level) were recorded using a tally counter?’ within a five-
minute period.

Statistical analysis

The results were expressed as the mean + standard error of mean
(mean = SEM). The information was then subjected to one-way
Analysis of Variance (ANOVA). A post hoc Dunnett’s t-test for multi-
ple comparisons was used when a statistically significant difference
was found. Differences were considered significant at p < 0.05.

Discussion

Cadaba farinosa leaves contain compounds that may be useful in
the treatment of general body pains, dysentery, rheumatism, cough,
fever, poisoning, amenorrhea, dysmenorrhoea, liver damage, cancer,
and uterine obstruction, among other things. The extract’s ability to
increase the number of foot slips suggests a motor co-ordination deficit,
which is similar to clinical sedation.??

Only diazepam and CEE at the highest dose significantly affected
mouse behavior in the beam walking assay, indicating motor coordina-
tion impairment. As a result, the standard drug and extract showed
activity in the peripheral nervous system at the highest dose. Sedatives,
hypnotics, tranquilizers, neuroleptics, and antidepressants have all been
shown to prolong diazepam-induced sleep time.2: 2830 However,
analeptics and stimulants have been shown to reduce sleep time.?8-30
Sedative-hypnotic agents either directly activate GABA, receptors or,
more commonly, enhance GABA’s action on its receptors to increase
GABA-mediated synaptic inhibition. Barbiturates and benzodi-
azepines are two commonly used therapeutic agents that act as positive
allosteric modulators at GABA, receptors or by enhancing GABA’s
action on GABA , receptors.?! The results showed that CEE of Cadaba
farinosa could enhance diazepam-induced sleep. This implies that it
may have sleep-inducing properties.3233 As a result, the extract showed
no activity on sleep onset but significantly prolonged sleep duration at
all doses tested; thus, there is a strong possibility that the crude ethanol
leaf extract of Cadaba farinosa contains substance(s) with the ability to
interact with GABA-mediated channels. As a result, it may be benefi-
cial in the maintenance of sleep.

The hole-board test is one of the most widely accepted models for
assessing psychotic, anxiety, and sedative conditions in experimental
animals;**3* a decrease in this parameter reveals sedative behavior’?
and CNS depressant activity.?> The dose(s) tested of Cadaba farinosa
CEE that significantly reduced exploratory behavior as measured by
the number of head dips in the hole-board experiment indicated that it
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possessed sedative properties but did not have anxiolytic activity. As a
result, the decrease in the number of head dips in the hole-board test
suggests that it has sedative properties.

So far, this is one of the most comprehensive reports on studies of
this plant-based pharmacological model. As a result, more detailed
phyto-pharmacological research on this part of the plant was required
to understand the structure of the phytochemicals as well as their mech-
anism of action.

Results

Phytochemical screening

The extractive value of Cadaba farinosa CEE extracted from
1,500 g plant material was found to be 12.63% w/w (189.37 g; dark
gummy mass). The crude extract contained alkaloids, anthraquinones,
carbohydrates, cardiac glycosides, flavonoids, glycosides, saponins,
and tannins, according to preliminary phytochemical analyses.

Acute toxicity studies
In mice, the median lethal dose (LDs,) of CEE of Cadaba farinosa
was found to be 2154.1 mg/kg body weight when administered ip.

Beam walking assay in mice

At a dose of 150 mg/kg, the CEE of Cadaba farinosa significantly
(p £0.01) increased the number of foot slips. Similarly, diazepam at
0.25 mg/kg increased the number of foot slips significantly (p <0.001).
The extract (300 mg/kg) and diazepam significantly (p < 0.05)
increased the time required to complete the task (Table 1 and Figure 1).

Diazepam-induced sleep in mice

At the tested doses, Cadaba farinosa CEE had no effect on the
onset of sleep. In contrast, it significantly increased sleep duration
at all doses tested (i.e. 75 mg/kg, p < 0.001, 150 mg/kg, p < 0.05
and 300 mg/kg, p < 0.01; Table 2 and Figure 2). As a result, the
effect was not dose-dependent.

Hole-board test in mice/exploratory behaviour in mice
Cadaba farinosa CEE reduced the number of head dips signif-
icantly at 150 mg/kg (p < 0.01) and 300 mg/kg (p < 0.05). In con-

B Mean time to complete task (sec) B Mean number of foot slips

25 a

20

a
15
10
c
5 b
T
o l

Normal saline (10 CEE 75 mg/kg CEE 150 mg/kg CEE 300 mg/kg Diazepam 0.25
mi/kg) mg/kg
Treatment

Figure 1. Graphical presentation of the effect of CEE of Cadaba
Jarinosa on beam walk assay in mice. CEE = crude ethanol leaf
extract; df = degree of freedom, F = F-factor; & = confidence level;
3p < 0.05, bp < 0.01 and p =< 0.001 (compared with control.
Dunnett’s test for multiple comparison); n = 6
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Figure 2. Graphical presentation of the effect of CEE of Cadaba
farinosa on diazepam-induced sleep in mice. CEE = crude ethanol
leaf extract; df = degree of freedom, F = F-factor; & = confidence
level; *p < 0.05, Pp < 0.01 and p < 0.001 (compared with control.
Dunnett’s test for multiple comparison); n = 6.
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Figure 3. Graphical presentation of the effect of CEE of Cadaba
Jfarinosa on ex loratory behaviour in mice. CEE = crude ethanol
leaf extract; df = %ree of freedom, F = F-factor; & = confidence
level; ?p < 0.05 and °p < 0.01 (compared with control. Dunnett’s
test for multiple comparison); n = 6

Table 1. Effect of CEE of Cadaba farinosa on beam walk assay in mice.

Treatment Dose (mg/kg) Mean time to complete task (sec.) Mean number of foot slips
N/Saline 10 (mL/kg) 9.8+2.2 0.3+0.2
GEH 75 19.2+5.9 0.3£0.3
CEE 150 11.9+2.4 3.8+1.1b
GEH 300 19.8+4.02 1.5+0.8
Diazepam 0.25 16.0+1.22 7.8+0.8¢
One way ANOVA
Df 4.25 4.25
F 1.536 18.447
o 0.222 0.000

N/Saline = normal saline; CEE = crude ethanol leaf extract; df = degree of freedom, F = F-factor; & = confidence level; 2p < 0.05, >p < 0.01 and %p < 0.001 (compared with control. Dunnett’s test for multiple com-

parison); n = 6.

Table 2. Effect of CEE of Cadaba farinosa on diazepam-induced sleep in mice.

Treatment Dose (mg/kg) Mean Onset of sleep (Min.) Mean Duration of sleep (Min.)
N/Saline 10 (mL/kg) 3.4+0.4 50+12.5
CEE 75 2.7£0.5 159.9+21.8¢
CEE 150 2.8+0.3 140.8+£32.5¢
CEE 300 2.8+0.3 206.2+36.6
One-way ANOVA
Df 3.18 3.18
F 0.834 5.267
[0 0.493 0.009

N/Saline = normal saline; CEE = crude ethanol leaf extract; df = degree of freedom, F = F-factor; o = confidence level; 2p < 0.05, °p < 0.01 and p =< 0.001 (compared with control. Dunnett’s test for multiple com-

parison); n = 6.

Table 3. Effect of CEE of Cadaba farinosa on exploratory behaviour in mice.

Treatment Dose (mg/kg) Mean Number of Head dips
N/Saline 10 (mL/kg) 12.7£1.3
CEE 75 8.5+2.3
CEE 150 6.7+1.6>
CEE 300 8.5+0.92
Diazepam 0.025 15.8+1.5
One way ANOVA
Df 425
F 5.559
o 0.002

N/Saline = normal saline; CEE = crude ethanol leaf extract; df = degree of freedom, F = F-factor; & = confidence level; ?p < 0.05 and ®p < 0.01 (compared with control. Dunnett’s test for multiple comparison); n = 6
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trast, the standard drug (diazepam) had no discernible effect on the
number of head dips (Table 3 and Figure 3).

Conclusions

At high doses, the extract has a general CNS depressant poten-
tial and may cause motor coordination deficit. Despite the fact that
a number of secondary metabolites (alkaloids, flavonoids, ter-
penes, etc.) have been reported from this plant that may be respon-
sible for the plant’s pharmacological activities, research on its
pharmacological activities is still limited.

Recommendations

As a result, there is a large scope for isolating valuable com-
pounds (e.g. anthraquinones, cardiac glycosides, steroids,
saponins, tannins, etc.) from the plant and studying their potency,
because the plant’s use for improving health status and benefits to
humans has not yet been thoroughly studied, despite being used in
traditional medicines since ancient times.
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