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ABSTRACT

Pain is a symptom of almost all medical conditions. The anti-nociceptive activity of the methanol extract of
Ochna schweinfurthiana leaves obtained through maceration was evaluated using (Acetic acid - induced
abdominal writhing and tail flick models in mice. The extract significantly (P<0.01) inhibited acetic acid - induced
writhing in mice at the highest (200mg/kg), median (100mg/kg) and low (50 mg/kg) doses with 84.30%, 80.81%
and 53.49% inhibition respectively. Inhibition at 200 mg/kg and 100 mg/kg were higher in comparison with
ketoprofen (10mg/kg), the standard drug which had 61.05% inhibition. In the tail-flick model, though with a
slower onset of action, the extract at the graded doses (200, 100 and 50 mg/kg) significantly (P<0.05) attenuated
pain response in a similar manner observed with the standard drug piroxicam (10mg/kg). The observed activity
was dose-dependent in both models and also time dependent in the tail-flick model. Preliminary Phytochemical
screening revealed the presence of glycosides, steroids/terpenes, flavonoids, tannins, saponins and carbohydrates.
The result showed that the methanol leaf extract of O. schweinfurthiana contains bioactive principles with
analgesic property, rationalising its use in folklore medicine for the management of pain.
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INTRODUCTION

Pain is associated with majority of health conditions. compounds that produce morphine-like effects®. The
It is an unpleasant or distressing localised sensation NSAIDs are cyclo-oxygenase (COX) inhibitors that
caused by the stimulation of certain sensory nerve work to inhibit prostaglandin synthesis, the chemical
endings called nociceptors, irrespective of the site of that promotes inflammation and pain®. Most of these
nerve stimulation®. Major drugs used clinically for analgesics only relieve pain temporarily but do not
management of pain are the opioids including; provide permanent cure. Moreover, they are
morphine, codeine® or synthetic Non-steroidal anti- accompanied by severe side effects among which are
inflammatory drugs (NSAIDSs) such as salicylates and renal failure, dependency, gastro-intestinal tract
aminopyrine). Opioid analgesics otherwise called disturbance etc’. Unavailability and high cost is

narcotic analgesics are natural or synthetic
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another limitation of these analgesics especialy in
developing countries

Since time immemorial, natural products have played
a very important role in heath management and
disease prevention through the practice of traditional
medicine®. Today, medicinal plants serve as the
source of almost 50% of the therapeutic agents in
clinical use whether as drugs or as lead compounds’.
Several analgesic agents have been isolated from
plants including morphine from Opium poppy®,
aspirin from Willow tree bark® among others.
However, alarge number of medicinally useful plants
have not been explored or are used traditionally with
no scientific basis'™.

Ochna schweinfurthiana F. Hoffm. (Ochnacezae) is a
small tree or shrub that grows to about 4m, mainly in
the savannah woodland from Guinea to North and
South Nigeria and across West to Central Africa and
Asia™. It is commonly known as the Brick-red
Ochna, in Hausa Language as Jan-taru and Hiéké in
Yoruba™. Species in the genus Ochna have a long
history of use as herbal remedies in African and
Asian folkloric medicine®. For example, O.
lanceolata is used as an abortifacient and in the
treastment of gastric and menstrual disorder®®, O.
squarrosa as digestive tonic and for asthma
treatment™. O. pumila is used for treatment of
lumbago, ulcer, snake bite and epilepsy. Severa
preparations (powdered form and decoction) of the
leaves and/or root of Ochna schweinfurthiana have
found ageneral use as antimicrobia (wound dressing,
eye infection), analgesic, anti-inflammatory and
anthelmintic agents™. The leaf is also used as a
laxative, enema and febrifuge. Research conducted
on members in this genus revealed them to have
significant  analgesic  and  anti-inflammatory
activities™. Other pharmacological activities include
antimicrobial®®, cytotoxic'’, anti-malarial®®. Except
for antimicrobial activity', there is no report of
scientific validation for the acclaimed uses of the
plant in traditional medicine. This study was aimed at
investigating the analgesic property of the crude
methanol leaf extract of Ochna schweinfurthiana.

MATERIALSAND METHOD

Plant material

The plant sample of Ochna schweinfurthiana was
obtained from Samaru, Zaria-Nigeriain June, 2013. It
was identified and authenticated at the Herbarium
Unit, Department of Biological Sciences, Ahmadu
Bello University Zaria by comparing with herbarium
reference voucher specimen (Number 900229).

Experimental animals
Locally bred adult Swiss albino mice of either sex
(15-30 g body weight) were acquired from Animal
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House Fecility of the Department of Pharmacology
and Therapeutics, Ahmadu Bello University Zaria,
Nigeria The animals were fed with laboratory diet
and water ad libitum and maintained under standard
conditions in clean cages at room temperature. All
experimental procedures were approved by the
Anima Right and Ethics Community of the
University.

Drugs and Chemicals

Analytical grade laboratory reagents and chemicals,
Ketoprofen (Lek, Slovenia), Piroxicam (Pfizer,
Pakistan) and CME (50, 100 and 200 mg/kg) were
used for the study.

Extraction

Fresh leaves of Ochna schweinfurthiana were
removed and shade-dried at room temperature for 4
weeks and pulverized. The pulverized material was
labelled and stored for further use. The powdered
material (300g) was macerated with methanol for ten
(10) days with occasional shaking. The filtrate was
concentrated in-vacuo using rotary evaporator at
45°C affording a yield of 36g (12.0%) which was
subsequently referred to as crude methanol extract
(CME).

Preliminary Phytochemical Screening

Standard methods described by Trease and Evans®
were used to test the extract for the presence of
secondary metabolites.

Screening for Analgesic Studies

Acetic Acid-induced writhing

The method described by Kosteret al* was
employed. Twenty five (25) animals were divided
into 5 groups containing 5 mice each. Groups 1, 2
and 3 (test groups) received the graded doses of CME
at 50, 100 and 200 mgkg™ respectively. Group 4
(positive control) received the standard drug,
ketoprofen at 10 mg/kg while group 5 (negative
control) was treated with 10 ml/kg normal saline
intra-peritoneal. 0.6% agueous acetic acid solution
was administered i.p. to each mouse 30 minutes after
treatment of all groups. After an interval of 5
minutes, the mice were observed for specific
contraction of abdomen for the next 15-20 minutes.

Mechanical (Tail-Flick) Model

The method adopted by Okoloet al*® was used. Mice
were grouped into 5 containing 5 mice each. An
analgesiometer with 100g weight was used to apply
pain in the form of pressure. The middle region of
each animal’s tail was positioned under the fulcrum
of the device and the extension was pressed to apply
the pressure. Readings were taken pre-treatment (O
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reading), after which graded doses of the extract of
50, 100 and 200 mg/kg, 10 mg/kg standard drug
(piroxicam) and 0.2 mi/kg BW norma saline were
administered intraperitoneally to groups 1-5
respectively. Further readings were taken 30 minutes
post-treatment and repeated 3 times with 30 minutes
interval. The pain threshold was calibrated in cm and
noted as the time when the mouse showed any sign of
discomfort (tail pulling, tail flicking or squeaking).

RESULTSAND DISCUSSION

Phytochemical screening of the crude methanol |eaf
extract of O. schweinfurthiana gave result as
presented in Table 1.

Treatment with, 50, 100 and 200 mg/kg of the extract
significantly (P<0.01) reduced the number of acetic
acid-induced writhes with inhibitions of 53.49%,
80.81% and 84.30% respectively. The activity of the
extract against acute pain at the median and highest
doses was higher when compared to the inhibitory
activity of the standard drug, ketoprofen 61.05%
(Table 2).

Acetic acid-induced writhing model is very sensitive,
compared to other methods, in detecting anti-
nociceptive effect of compounds”® and other
analgesic agents that act on peripherally mediated
pain. Abdominal writhing are manifested through
sensitisation of chemosensitive nociceptors by

Tablel

prostaglandins because prostanoids particularly PGE,
and PGF,,”*** and lipoxygenases™? have been found
in the peritoneal fluids after administration of acetic
acid?’. Of recent, nociceptive effect of acetic acid has
also been associated with the release of cytokines like
TNFa by resident macrophages and mast cells®.
NSAIDs relieve pain by suppressing the formation of
pain inducing substances such as prostaglandins and
bradykinin® * in the periphera tissues®. Thus,
reduction of acetic acid induced abdominal writhes
by the graded doses of the extract in a similar manner
to ketoprofen; a known peripherally acting analgesic
suggests that the anti-nociception is peripherally
mediated.

The extract increased the mean pain latency in adose
and time dependent manner after pain was
mechanically stimulated. Activity 120 minutes post-
administration of 200 mg/kg of extract was the same
with piroxicam, the positive control. Overall
activities of all doses of the extract were similar to
that of the standard analgesic used (Table 3).

Tail flick methods are used primarily to evaluate
analgesics acting through central mechanism®.
Although the mechanism of action of some central
analgesics is controversial, they are thought to inhibit
sensitisation of the opioid receptors and other pain-
related neuronal inputs such as enkephalins and
endorphinsthat is, they act as CN'S depressants™.

Phytochemical Screening of the Crude M ethanol Extract (CME)

Constituent

Observation

Carbohydrates

Anthraguinones

Steroids/Terpenes

Glycosides

Saponin

Tannins

Flavonoids

Alkaloids

+ = present, - = absent

Table2
Effect of crude methanol extract of Ochna schweinfurthiana on acetic acid-induced writhing in mice
Treatment (mg/kg) Mean No. of writhes+ SEM Per centage Protection

(%)

Normal Saline 34.40+2.02
CME 50 16.00+£1.00" 53.49
CME 100 6.60+1.69” 80.81
CME 200 5.40+2.02" 84.30
Ketoprofen 10 13.40+1.69” 61.05

Result is expressed as mean = SEM; n=5; ~ P<0.01
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Table3
Effect of methanol extract of Ochna schweinfurthiana on mechanically stimulated pain in mice

Mean Pain Threshold + SEM
Time (min) 0 30 60 20 120
Treatment(mg/kg)
Normal saline 2.18+0.49 1.52+0.53 1.76£0.40 1.80+0.49 1.88+0.50
CME (200) 1.70£0.66™ 2.18+0.44™ 2.74+054 2.64+1.27" 4.82+0.26"
CME (100) 1.70+0.54 1.86£0.34™ 3.02+0.82"™ 4.30£0.35™ 4.64+1.197
CME (50) 1.40£0.37™ 1.80£0.21 ™ 2.68+0.87™ 2.74+0.19™ 4.46+0.69”
Piroxicam (10) 1.52+0.40™ 2.70+0.70" 3.56+1.18" 4.44+0.58" 4.82+0.84"
n=5;P>0.05=ns, P<00l="";P<005="
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