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ABSTRACT

Solanum nigrum Linn (Solanaceae) commonly known as deadly nightshade is a plant native to
Eurasia and found in all the dry parts of India. It has a long tradition of use for its sedative and an-
algesic properties. However, no pharmacological basis has been provided for these ethnomedicinal
applications hence this study.The leaves of the plant were extracted using distilled water and
screened for sedative properties via barbiturate-induced sleeping time and motor coordination. The
animals were divided into six groups of five animals per group and administered with the extract in
graded doses (100, 200 and 400 mg/kg). Central analgesic effect was also investigated via the use
of the hotplate analgesic meter. In this case, the duration of time spent by each animal on the hot
plate before licking its paws was observed and recorded accordingly. Comparison was made with
control groups that were administered with caffeine, diazepam, pentazocine and normal saline. The
phytochemical constituent of the plant was also determined using various laboratory test methods
and reagents. The oral acute toxicity profile of the extract was also determined, where the animals
were closely observed for the first 24 hours and thereafter for the next fourteen days. The results
obtained revealed that the aqueous leaf extract of Solanum nigrum significantly (p<0.05) pro-
longed both the duration of sleep in the barbiturate- induced sleeping time and time spent on the
rotarod at the 400 mg/kg dose, while the 100 mg/kg dose showed significant (p<<0.05) stimulant
effect via reduction of the duration of sleep in the barbiturate induced sleeping time. All doses of
the extract significantly (p<0.05) enlongated the mean reaction time spent on the hot plate from
120" min indicating protection against centrally induced pain. It also showed a wide therapeutic
window, with a mean lethal dose of 2.3 g/kg.It can be concluded that the plant does possesses
some central nervous system effects and is fairly safe.

Keywords: Stimulant effect, centrally pain, depressant effect, acute toxicity

INTRODUCTION

Herbal medicine also called botanical medi-
cine or phytomedicine refers to the use of a
plant’s seeds, leaves, flowers, roots, bark or
berries for medicinal purposes. The plants
used are referred to as herbs. Simply put, an
herb is a plant or plant part used for its scent,
flavour or therapeutic properties (WHO,
2009).

Many herbs have been used for a long time for
claimed health benefits. Herbalism has a long

tradition of use outside of conventional medi-
cine and it is becoming more main stream as
improvements in analysis and quality control
along with advances in clinical research show
the value of herbal medicine in the treatment
and prevention of disease. An example of such
a medicinal herb currently being used and un-
dergoing research for its acclaimed therapeutic
activity is Solanum nigrum commonly known
as deadly nightshade, black nightshade, ma-

koy or kakamachi. It belongs to the family

Solanaceae, order Solanels, class Magnoliop-
sida, division Magnoliophyta, and kingdom
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plantae.

Although Solanum nigrum is a rich source of
one of plants most dreaded toxins solanine, it
has appreciably demonstrated its potential as a
reservoir of antioxidants having hepatoprotec-
tive, anti-tumor, cytostatic, anti-convulsant,
anti-ulcerogenic and anti-inflammatory ef-
fects. Black nightshade (Solanum nigrum) is
known to be used for its antipyretic, analgesic
and most commonly its anti-inflammatory
property (Cai et al., 2010).

Recent studies on the aqueous leaf extract of
the herb suggest its use in the management of
seizures (Wannang et al., 2008). An infusion
of solanum nigrum is used as an enema in
children suffering from abdominal upset.

The chloroform extract of Solanum nigrum is
also known to be used for its antinociceptive,
anti-inflammatory and antipyretic effects
(Zakaria et al., 2000).

Solanine poisoning causes dizziness hence the
plant is being investigated for its folkloric use
as a sedative (Blomqvist and Nguyen, 1999).

The purpose of this study is to investigate the
use of the aqueous leaf extract of Solanum
nigrum as a sedative and central analgesic
agent in order to provide a pharmacological
basis for its ethno medicinal applications.

MATERIALS AND METHODS

Collection of plant and identification

The fresh leaves of solanum nigrum herb was
collected from Okhoro village, Egor local
government area of Edo state, Nigeria and
identified by Mr. Sunny Nweke a herbarium
curator in Pharmacognosy department, Facul-
ty of Pharmacy, University of Benin, Benin
City, Edo State, Nigeria and a voucher speci-
men deposited. Immediately after collection,
the leaves were air dried and pulverized into a
smooth powder using an impact mill and kept
for further analysis.

Drugs and chemicals

Thiopentone (Rotexmedica Trittau Germany),
caffeine (BDH  Chemicals), diazepam
(Swipha, Roche), Pentazocine (Embassy),
normal saline, distilled water, stock solutions
of the various drugs and the aqueous leaf ex-
tract of Solanum nigrum were prepared fresh
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for each experiment.

Animals

Swiss mice (Mus musculus) weighing 22-35g
and adult Wistar rats (Rattus novegicus)
weighing 150-280g of both sexes kept at the
laboratory animal house of the department of
anatomy, University of Benin were used. The
animals maintained under standard environ-
mental conditions had access to standard diet
(Top feed, Premiere feed mills company lim-
ited) and water ad libitum. Animals were kept
in a cage with a twelve hour light-dark cycle.
All experiments were performed after an over-
night fast and conformed to acceptable proto-
cols for use of animals in experiment.

Ethical approval

Approval for the use of the animals was ob-
tained from the ethical committee on the use
of animals, Faculty of Pharmacy, University
of Benin, Benin City, Edo State. Nigeria.

Extraction of plant material

The powdered plant material (300 g) was ex-
tracted with distilled water via hot decoction
and then filtered. The filtrate was concentrated
to dryness over a hot water bath for 8 hours.
The concentrated extract was stored in a re-
frigerator at 4°C prior to use. Percentage yield
obtained was 26.4 %.

Barbiturate-induced sleeping time

The animals were divided into six groups of
five rats per group. The first four groups re-
ceived intraperitoneally 0.2ml normal saline,
100, 200 and 400 mg/kg doses of the aqueous
leaf extract respectively. The last two groups
received subcutaneously 20 mg/kg caffeine
and 0.1 mg/kg diazepam respectively. All
treatments were done 30 minutes prior to an
intraperitoneal administration of 40 mg/kg thi-
opentone. The onset of sleep and the duration
of sleep for each animal were determined and
mean for each group calculated. The onset of
sleep is the interval between administration of
thiopentone and loss of righting reflex while
the duration of sleep is the time interval be-
tween onset of loss of righting reflex and re-
gain of righting reflex.

Motor coordination



The effect of the extract on motor coordina-
tion was determined via the use of the Ugo
Basile Rota rod bar. Swiss albino mice were
divided into 6 groups of 5 mice per group af-
ter an initial screening. This screening in-
volved placing each mouse on the Rota rod
prior to treatment, any mice that fell before
the cut off time of 2 minutes was excluded
from the experiment. The aqueous leaf extract
of Solanum nigrum (100, 200 and 400 mg/kg)
were administered intraperitoneally to the first
three groups. The fourth group received 0.2ml
each of normal saline while the last two
groups received 0.1 mg/kg diazepam and 20
mg/kg caffeine respectively. The animals
were placed on the Rota rod bar prior to treat-
ment and at 0.5, 1, 2, 3 and 4 h after treat-
ment.

Central analgesic effect

The effect of the extract on central analgesic
activity was determined via the use of the hot
plate analgesic meter (Turner, 1965). Swiss
albino mice were divided into 5 groups of 5
mice per group after an initial screening. This
screening involved placing each mouse on the
hot plate prior to treatment, any mice that
licked its paw or jumped off before the cut off
time of two mins was excluded from the ex-
periment. 0.2ml of distilled water was admin-
istered intraperitoneally to each mouse in
group A. Groups B, C and D were adminis-
tered 100, 200 and 400 mg/kg doses of the
aqueous leaf extract of Solanum nigrum re-
spectively while group E was administered
pentazocine at a dose of 30mg/kg. The ani-
mals were placed on the hot plate analgesic
meter prior to treatment and at 30, 60, 90,
120,150 and 180 minutes after treatment. The
duration of time spent on the hot plate analge-
sic meter before licking the paws was record-
ed.

Oral acute toxicity study

The toxicity of the aqueous leaf extract of So-
lanum nigrum on rats was determined by ad-
ministration of graded doses of the extract to
the animals (Lorke, 1983). Adult wistar rats
were divided into 6 groups of 5 rats per group.
Each rat in group A received 2ml of distilled
water while animals in groups B, C, D, E and
F received 800, 1600, 3200, 6400 and 12800
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mg/kg doses of the aqueous leaf extract of So-
lanum nigrum respectively. The animals were
closely watched for the first 24 hours and
thereafter for the next fourteen days. Admin-
istration was done orally via an oro-gastric
syringe.

Phytochemistry

The aqueous leaf extract of Solanum nigrum
was screened for its phytochemical constitu-
ents (Trease and Evans, 1989).

Statistical analysis

Results were analyzed using the student t-test
and was expressed as mean + standard error of
mean (SEM). Result was considered signifi-
cant when p<0.05 and very significant when
p<0.0001.

RESULTS

Phytochemistry

Table 1 shows the result obtained from the
phytochemical screening of the aqueous leaf
extract of Solanum nigrum. It revealed the
presence of alkaloids and saponins, and the
absence of tropane alkaloids, carbohydrate,
phenolics and anthracenes.

Tablel: Phytochemical screening of the

Test Result

Carbohydrate Absent
Alkaloids Present
Tropane alkaloids Absent
Phenolics Absent
Saponins Present
Anthracenes Absent

aqueous leaf extract of Solanum nigrum
Barbiturate-induced sleeping time

Table 2 presents the mean and the standard
error of mean values of the onset and duration
of sleep in minutes induced by the different
doses of the extract and the various other
drugs administered. From the table, it could be
seen that there was a significant reduction
(p<0.05) in the onset of sleep by the different
doses of the extract. The 100 mg/kg dose pro-
duced a similar onset of sleep time in compari-
son with caffeine, however the 200 and 400
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mg/kg dose had significantly lower (p<0.05)
onset of sleep values in comparison with caf-
feine and diazepam treated groups. A signifi-
cant (p<0.05) reduction in the duration of
sleep with the 100mg/kg dose was observed in
comparison with the normal saline groups.
This effect was not significantly different
from the caffeine treated groups, pointing to a
similarity between the extract (100 mg/kg)
and caffeine’s effect. This is in contrast to
what was observed with the 400mg/kg dose,
here there was a significant (p<0.05) prolon-
gation of the duration of sleeping time in com-
parison with the controls (normal saline) and
caffeine treated groups. This effect of the ex-
tract at 400 mg/kg was similar to what was
observed for the diazepam treated groups.
However though the 200 mg/kg dose showed
an increase in the duration of sleep, this was
not significant.

Table 2: Effect of the aqueous leaf extract
of Solanum nigrum on barbiturate-induced

Treatment (mg/kg)  Onset of sleep (mins)  Duration of sleep (mins)

Normal saline 15.2+7.54 86.40+17.51

SN (100) 8.13+2.69° 55.754+20.18°
SN (200) 6.6+0.6782"" 4 80.60+2.82

SN (400) 4.5:+0.294 179.25+34.25%®
Diazepam (0.1) 12.240.37 263.4+21.80°
Caffeine (20) 9.2:+0.49" 66.25+17.38

sleeping time

Values are mean £SEM when n = 5.

p<0.05 and °p<0.0001 significantly different
from the normal saline group, **p<0.05 signif-
icantly different than the caffeine treated
group and *p<0.05 significantly different than
the diazepam treated group.

SN: Solanum nigrum

Motor coordination

Table 3 shows the effect of the aqueous leaf
extract of Solanum nigrum on motor coordina-
tion. At the 100 mg/kg dose, it was observed
that the mice spent significantly lesser time on
the rotarod bar in comparison with the normal
saline group. This effect was not significantly
different from that of the caffeine treated
group. At higher doses of the extract (200 and
400 mg/kg) the animals showed a gradual in-
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crease in the time spent on the rotarod bar
which however declined at the 4™ hour. This
effect in comparison with the control (normal
saline was significant (p<0.05) between the 1*
and 3™ hour. Those administered with diaze-
pam and caffeine also showed similar patterns
but with higher values in the group adminis-
tered with diazepam. The effect of the extract
at 400 mg/kg was more significant (P<0.05)
than diazepam at the 1 and 3™ hour, with the
animals spending more time on the rotarod
bar.

Table 3: Effect of the aqueous leaf extract
of Solanum nigrum on motor coordination.

Time spent o the rotarod bar in secs at :
Thour 2 hours 3hours

Treatment 30mins 4 hours
(mg/kg)
Normal saline
SN (100)

SN (200)

SN (400)
Diazepam(0.1)
Caffeine (20)

276.4+53.60
124.4+21.70°
115.8+62.63"
300+0.00
191.4+69.03"
152.2+53.69"

300+0.00
153.6+76.42°
250.6+49.40°
370+0.00°

200.8+62.90°
216.6+63.07*

300:0.00  229.2+50.16
242+84.06"  159.4+74.49°
343:0.00°  375.6+0.40°
260.2+58.27  320+0.00°
266.6£51.66 220.4+59.01

252.2+42.19 233.4+57.72

300+0.00
142.4+55.97°
330+0.00°
30840.00
30040.00
185£15.59°

Values are mean +SEM when n = 5.

“p<0.05 significantly lower and "p<0.05 sig-
nificantly higher than the normal saline
group.

SN: Solanum nigrum

Hot plate reaction time

Figure 1 shows the effect of the extract at dif-
ferent doses on mean reaction time in seconds
of mice. From the result, it could be seen that
the effect of the extract at 400 mg/kg was
most significant (p<0.05) from the 90" min.
At 120"™ min, both the 200 and 400 mg/kg dos-
es were significantly higher (p<0.05) than the
control. However at 180™ min, all the doses of
the extract (100, 200 and 400 mg/kg) were
significantly higher than the control (p<0.05,

e
e i

p<0.0001, p<0.0001) respectively.

Fig. 1: Central analgesic effect of the aque-
ous leaf extract of Solanum nigrum

Values are mean =SEM when n = 5.



"p<0.05 and “p<0.0001 significantly higher
than the normal saline group.

DW: Distilled water

SN: Solanum nigrum

PEN: Pentazocine

Oral acute toxicity
Figure 2 presents the results of acute toxicity
test done on rats.The LDs, of the extract was
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Fig. 2: Acute toxicity of the aqueous leaf
extract of Solanum nigrum

Values are represented as n=>5

DISCUSSION

Phytochemical analysis of the aqueous leaf
extract of solanum nigrum

The phytochemical analysis of the aqueous
leaf extract of Solanum nigrum, revealed that
the extract contains saponins and alkaloids
which are probably responsible for its phar-
macological properties. The presence of alka-
loids provides a basis for its central analgesic
activity whereas the presence of saponins pro-
vides a basis for its antimicrobial properties
(Muto ef al., 2006). The presence of alkaloids
and saponins in the extract are suspected to be
contributory to its pharmacological activity as
an analgesic agent.

Barbiturate induced sleeping time of the

aqueous leaf extract of solanum nigrum

Induction of sleep was by thiopentone a well
known barbiturate that produces all degrees of
depression of the Central nervous system,
ranging from mild sedation to general anes-
thesia. Thiopentone in particular potentiates
GABA-induced increases in chloride conduct-
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ance and depresses voltage-activated Ca®" cur-
rents (Beckstead et al., 2000).

The animals administered with the 100 mg/kg
dose of the aqueous leaf extract of Solanum
nigrum had a longer onset and a shorter dura-
tion of sleep when compared with those ad-
ministered with normal saline and diazepam.
However, the 200 and 400 mg/kg doses of the
aqueous leaf extract of Solanum nigrum pro-
duced a remarkable reduction in the onset of
sleep and prolongation in the duration of sleep
with the 400 mg/kg dose having a shorter on-
set and longer duration when also compared
with the values obtained for the controls. This
suggests that the aqueous leaf extract of Sola-
num nigrum has a dose dependent sedative
effect i.e. the level of sedation increases with
an increase in dose. However, at a very low
dose, it tends to exert stimulant rather than
sedative properties. This could be seen from
the very high onset of sleep and short duration
of sleep observed for the 100 mg/kg dose of
the aqueous leaf extract of Solanum nigrum
when compared with the values obtained for
those administered with diazepam. The stimu-
lant property of the 100 mg/kg dose of the
aqueous leaf extract of Solanum nigrum was
greater than that of caffeine while the sedative
property of the 400 mg/kg dose of the aqueous
leaf extract of Solanum nigrum was similar to
that of diazepam. Caffeine being a known cen-
tral nervous system stimulant was able to pro-
long the onset of sleep and reduce the duration
of sleep when compared with those adminis-
tered with diazepam and normal saline. Caf-
feine, a mild stimulant is the most widely used
psychoactive drug in the world (Silverman et
al., 1999). 1t increases nor-epinephrine secre-
tion and enhances neural activity in numerous
brain areas. Many of its effects are believed to
occur by means of competitive antagonism at
adenosine receptors. Tolerance occurs rapidly
to the stimulating effects of caffeine, thus a
mild withdrawal syndrome has been produced.
Herein lies the advantage of herbal remedies
which most times are devoid of these with-
drawal syndromes (Silverman et al., 1999).
Diazepam which is an anxiolytic and sedative
agent reduced the time for sleep onset while
also prolonging the duration of sleep in com-
parison with those in the negative control
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group that were administered with normal sa-
line.

Effect of the aqueous leaf extract of Sola-
num nigrum on motor coordination

A gradual increase in the duration of time
spent on the bar with increase in the time of
administration of the drug/extract was noted
for all doses. This explains that while in the
unmetabolized form, the activity of the drug
was minimal. Activity gradually increased as
the drug/extract was metabolized and also de-
creased as the drug was degraded by metabo-
lizing enzymes. The CNS stimulant effect of
the extract doses was further confirmed by its
ability to maintain the animals on the Rota
rod, thus indicating muscle co-ordination
(Owolabi et al., 2007).

Central analgesic effect of the aqueous leaf
extract of Solanum nigrum

The result obtained from the graph of mean
reaction time in seconds against time in
minutes in the test for the central analgesic
effect of the aqueous leaf extract of Solanum
nigrum using the hot plate analgesic meter,
shows that the extract administered had no
significance at 0 time, 30 minutes and 60
minutes. However from the 90" to 180" min,
the extract significantly prolonged the reaction
time at all doses tested. This indicates that the
aqueous leaf extract of Solanum nigrum has a
dose related effect on the control of centrally
mediated pain. It is known that centrally act-
ing analgesic drugs elevate the pain threshold
of mice towards heat and pressure (Adeyemi
et al., 2004). From the above findings, the ex-
tract raised the pain threshold on the hot plate
which indicates that it might be centrally act-
ing. The extract thus seems to possess analge-
sic properties, which are mediated via central
inhibitory mechanisms.

Acute toxicity of the aqueous leaf extract of
Solanum nigrum

The result obtained from the acute toxicity
study of the aqueous leaf extract of Solanum
nigrum, shows that the highest number of
deaths (80%) was recorded at a dose of 6400
mg/kg of the aqueous leaf extract of Solanum
nigrum administered whereas the minimum
lethal dose which is the dose that was ob-
served to kill any experimental animal was
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800 mg/kg. However, the LDsy which is also
known as the median lethal dose reveals that
50% of the rats died when administered the
aqueous leaf extract of Solanum nigrum at a
dose of 2300 mg/kg. This suggests that aque-
ous leaf extract of Solanum nigrum has a wide
therapeutic index and can thus be consumed
without harm. The median lethal dose could
also be used to calculate the initial dose to be
tried in humans (Aaronson and Horvath,
2002).

The results obtained from this study permit the
following conclusion: That the leaf extract
possesses stimulant, sedative and central anal-
gesic activities and thus could be employed as
an alternative treatment to orthodox medicine.

ACKNOWLEDGEMENTS

Authors are highly grateful and indebted to

MR A Ibe of the Department of Pharmacology

and Toxicology, University of Benin, Nigeria.

REFERENCES

Aaronson, D.S. and Horvath, C.M. (2002).
A road map for those who know JAK-
STAT. Science, In: Basic and Clinical
Pharmacology 10th edition, 296: 1653.

Adeyemi, O.0., Okpo, S.O. and Okpaka, O.
(2004). The analgesic effect of the meth-
anolic extract of Acanthus motanus. Jour-
nal of Ethnopharmacology 90: 45- 48.

Beckstead, M.J., Weiner, J.L., Eger, E.L.,
Gong, D.H. and Mihic, S.J. (2000). Gly-
cine and gamma-aminobutyric acid (A)
receptor function is enhanced by inhaled
drugs of abuse. Molecular Pharmacology
57:1199-1205.

Blomgqvist, M.M. and Nguyen, T.B. (1999).
Solanum L. In : Plant resources of South-
East Asia. Medicinal and Poisonous
plants. (de Pauda, Bunyapraphatsara,
L.S., Lemmens, R.H.M.J. eds) Bachhuys
Publishers, Leiden, 12(1): 453-460.

Cai, X.F., Chin, Y.W. and Oh, S.R. (2010).
Anti-inflammatory constituents from So-
lanum nigrum. Bulletin of Korean Chemi-
cal Society 31 : 199-201.1

Lorke, D. (1983). A new approach to practi-
cal acute toxicity testing. Archives of Tox-
icology 54: 275-287

Muto, M., Mulabagal, V., Huang, H.C.,
Takahashi, H., Tsay, H.S. and Huang,
J.W. (2006). Toxicity of black nightshade



(Solanum nigrum) extacts on Alternaria
brassicicola, causal agent of black leaf
spot of Chinese cabbage. Journal of Phy-
topathology 154 (1): 45-50

Owolabi, O.J., Amaechina, F.C. and Ele-
dan, A.B. (2008). Central nervous sys-
tem stimulant effect of the ethanolic ex-
tract of Kigelia africana. Journal of Me-
dicinal Plants Research 2 (2): 020-23.

Silverman, K., Evans, S.M., Strain, E.C.
and Griffith, R.R. (1999). Withdrawal
syndrome after the double-blind cessa-
tion, caffeine consumption. New England
Journal of Medicine 327: 1109-1114

Trease, G.E. and Evans, W.C. (1989). Phar-
macognosy. 13th Edn., English Language
Book Society, Bailliere Tindall, Britian,
378: 386-480.

Tuner, R.A. (1965). Screening methods in

Nigerian Journal of Science and Environment, Vol. 12 (1) (2013)

Pharmacology. Academic Press, New
York.

Wannang, N.N., Anuka, J.A., Kwanashie,
H.O., Gyang, S.S. and Auta, A. (2008).
Antiseizure activity of the aqeous leaf
extract of Solanum nigrum Linn
(Solanaceae) in experimental animals.
African Health Science 8 (2): 74-79

WHO Regional Office for the Western Pa-
cific (2009). Research guidelines inflam-
matory Bowel Disease (Mac Dermott, R
and Stenson, W., eds). Elsevier Science
Publishing Co., New York.

Zakaria, Z.A., Gopalan, H.K., Zainal, H.,
Mohd Pojan, N.H., Morsid, N.A., Aris,
A. and Sulaiman, M.R. (2006). Antino-
ciceptive, anti-inflammatory and antipy-
retic effects of Solanum nigrum chloro-
form extract in animal models. Yakugaku



