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Abstract Pain is the most common reason for physician consultation in most developed countries but treatment is
becoming complex because of the side effects of analgesic pharmaceutical drugs. This has lead to an increase in the
used of medicinal plants for pain and pain related conditions. Previous studies have demonstrated that Crateva
adansonii stem-bark produced analgesic and anti-inflammatory effect but no data are available concerning the
antinociceptive effect on the leaves. This study was aimed at investigating the antinociceptive effect of the
methanolic leaves extract of C. adansonii using tail-flick and acetic acid-induced writhing methods in albino rat.
The results showed that the pain reaction time (tail withdrawal) following administration of C. adansonii leaves was
significantly increased (p<0.05) in a dose-dependent manner compared to the control. Also the extract at all doses
caused a significant (p<0.05) dose-dependent reduction in the number of writhing when compared to the control.
However, rats receiving 400mg/kg leaves extract showed no significant (p>0.05) difference in the pain reaction time
and number of writhing respectively compared to the standard drug aspirin treated rats. In conclusion, C. adansonii
leaves exhibited antinociceptive activity against central and peripheral mediated pain sensation. This further justifies
the folkloric claim of this plant in pain treatment.
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Introduction

Medicinal plants are plants which contain substances that can be used for the therapeutic purposes in one or more of
its organ or substances which are precursors for the synthesis of useful drugs [1]. Humans have used them
throughout history to either cure or lessen symptoms from an illness. Traditional treatment using medicinal plants
often vary from place to place for the treatment of a particular disease. According to the World Health Organization
[2], 80% of the world population use medicinal plants in the treatment of diseases and in African countries, this rate
is much higher. It has been estimated that up to 90% of the population in developing countries rely on the use of
medicinal plants to help meet their primary health care needs [3]. Globally, so many factors have been attributed to
the continual increase in the use of herbal medicine. Population rise, inadequate supply of drugs, prohibitive cost of
treatments, side effects of several synthetic drugs and development of resistance to currently used drugs for
infectious diseases have led to increased emphasis on the use of plant materials as a source of medicines for a wide
variety of human ailments [4, 5, 6].

Pain is an unpleasant sensory and emotional experience (personal experience that is influenced to varying degrees
by biological, psychological, and social factors) associated with, or resembling that associated with, actual or
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potential tissue damage [7]. Pain management is a global challenge, due to the high prevalence of chronic or acute
pain worldwide, large medical burden, and disabling effects [8]. Many of the currently available pain therapies are
either inadequate or cause uncomfortable to deleterious side effects [9, 10]. In recent times, large number of people
patronize the use of herbal medicines due to the general believe that it is green, cheap and a safe treatment choice
with fewer side effects than synthetic drugs. Although some herbal medicines have promising potential and are
widely used, many of them remain untested and their use also not monitored [4].

Crateva adansonii is a medicinal plant used for the treatment of pain. It belonging to the family Capparidaceae is
commonly called “Varun” or “garlic pear” in English [11]. Various parts of Crateva adansonii are used in
traditional medicine [12]. Ground roots are taken against fever and applied externally to treat headache and
swellings [13]. Root decoctions are taken to treat gastrointestinal complaints and rheumatism. Powdered root bark is
administered as a remedy against carbuncles and anthrax [14]. Powdered or pounded stem bark is applied to cysts
and swellings, whereas bark decoctions are taken to treat rheumatism and sterility, and as a tonic [15]. Scientific
research on C. adansonii reported the stem bark extract to possess analgesic activity against peripheral and central
mediated pain sensation, and also antioxidant properties [16] while the leaves where found to possess anti-
inflammatory phytoconstituents [17]. In a continuous effort to explore more ethnoparmcological potential of C.
adansonii, the present study is aimed at evaluating the analgesic activity of its leaves extract in animal models.

Materials and Methods

Plant material

The fresh leaves of Crateva adansonii were collected in April, 2017 at Jiga Birnin, Aliero Local Government, Kebbi
State, Nigeria. The voucher specimen was prepared and authentication was done at the Herbarium Unit, Biological
Sciences Department, Faculty of Science, Kebbi State University of Science and Technology, Aliero.

Preparation of Extracts

The collected Creteva adansonii leaves were air dried under shade and pulverized to small pieces using pestle and
mortar. The powdered plant material was extracted using cold maceration method in 50% methanol for 72 hours
with intermittent shaking at time interval. The extract was filtered using Whatmann No. 1 filter papers. The filtrate
was allowed to dry with the use of heat produced by water bath at 45°C and the extract was stored in a refrigerator at
4°C as Crateva extract until required for the experiment

Phytochemical Analysis
Qualitative screening for the presence of phytochemicals in C. adansonii leaves were carried out using standard
procedures [18, 19, 20].

Experimental Animals

Fifty (50) albino rats of both sexes weighing 150-200 g were used for the study. They were purchased from Nigerian
institute of Trapanosomiasis Research (NITR), Kaduna State. The animals were housed in aluminum cages at room
temperature. The rats were supplied daily with clean drinking water and fed with standard commercial pelleted
grower feed (Vital feed® Nigeria). The rats were allowed to acclimatize for 3 weeks prior to the study.

Analgesic activity of C. adansonii

Tail flick method

The analgesic activity of C.adansonii leaves extract was examined using tail flick method. The method described by
Adzu [21] was adopted. The albino rats selected for this study were fasted overnight but water allowed before
administration of the plant extracts. They were divided into 5 groups (1-5) of 4 per cage and 100mg/kg, 200mg/kg,
400mg/kg of the methanolic extract of C. adansonii were administered to groups 2, 3 and 4 respectively, while
10ml/kg of distilled water and 100mg/kg of aspirin was administered to group 1 and 5 respectively. 30 minutes after
drug administration the marked tail of 2cm was immersed into a water bath containing warm water maintained at a
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temperature of 55 + 1.0°C and the time taken for the rat to remove its tail out of the water bath was recorded. The
latency was evaluated at 0, 30, 60, 90 and 120 minutes with 0 minute being the initial reading. Tail flick latency
difference or mean increase in latency after drug administration was used to indicate the analgesia produced by test
and standard drugs.

Acetic Acid-induced Abdominal Writhing

The method described by Zakaria [22] was adopted. The albino rats were divided into 5 groups of 4 per cage.
Methanolic extract of C. adansonii (100mg/kg, 200mg/kg and 400mg/kg) were administered to groups 2, 3 and 4
respectively, while 10ml/kg of distilled water and 100mg/kg of aspirin was administered to group 1 and 5
respectively. Thirty (30) minutes later, rats in all groups were given 1% acetic acid (10mg/kg i.p). The total number
of writhing following the acetic acid administered was recorded for 30 minutes, starting 5 minutes after injection.
Antinociceptive activity was expressed as the percentage reaction or inhibition of the number of abdominal writhing
(characterized by contraction of the abdominal musculature and extension of the hind limbs).

Statistical Analysis

Statistical analyses were performed by ANOVA followed by the Bonferroni test by using statistical software
package, Graph Pad Prism; version 5.03. Values were expressed as mean + SEM and the P<0.05 were considered as
statistically significant.

Results

Percentage Yield

The creteva adansonii yielded 19.9g of hydro-methanolic extract which was deep brown and sticky with pleasant
smell.

Phytochemical Analysis
The result of phytochemical analysis of hydro-methanolic extract of Creteva adansonii leaves is presented in table 1.
Table 1: Phytochemical screening of Creteva adansonii leaves
Phytochemicals  Results

Alkaloids +
Tannins +
Steroid +
Terpenoids +
Saponins +
Quinnones ND
Flavonoid +
Phenols +

Cardiac glycoside +
+=Indicate the presences of phytochemicals ND=Indicate non detection of phytochemicals

Effects of C. adansonii Leaves Extract on Tail Flick Response in Rats

The tail withdrawal time following administration of C. adansonii leaves extract was significantly (P<0.05)
increased in a dose- dependent manner (Table 2). Likewise, the standard drug (Aspirin 100mg/kg) exhibited
analgesic activity which was significantly different (P<0.01) from the groups treated with 100-200mg/kg C.
adansonii leaves extract. Maximum tail withdrawal time was observed in the extract treated group receiving
400mg/kg which was significantly different (P<0.05) from the standard drug treated group.
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Table 2: Effects of C. adansonii Extract on Tail Flick Response in Rats

Treatment group Dose Mean Pain Reaction Time (sec) + SEM
(mg/kg) Oomin 30min 60min 90min 120min
Control (dis.H,0) 10ml/kg  0.93+0.05 1.05+0.03 1.15+0.03 1.05+0.03 1.08+0.03

C. dansonii leaves extract 100mg/kg 2.80+0.27* 3.83+0.28* 5.18+0.36* 3.53+0.49* 2.68+0.24*
C. dansonii leaves extract 200mg/kg 2.53+0.41* 3.65+0.31* 5.30+0.34* 3.78+0.28* 2.75+0.13*
C. dansonii leaves extract 400mg/kg 8.00+0.41*** 10.75+0.48*** 12.75+0.63*** 12.75+0.95*** 9.50+0.29 ***
Aspirin 100mg/kg 4.75+0.25***  6.50+£0.29***  8.00£0.41***  8.80+0.65***  7.00+0.41***

The results are presented as mean PRT£SEM. N=4 *P<0.05, **P<0.01, ***P<0.001, ns: P>0.05

Effect of Creteva adansonii Leaves Extract on Acetic Acid-induced Abdominal Writhing in Albino rat
The effects of C. adonsonii leaves extract on acetic acid induced writhing are presented in Table 3. The extract (100,
200, and 400 mg/kg) caused a significant (P < 0.05) dose-dependent reduction in the number of writhing in treated
rats when compared to the negative control. The effects of the Crateva extract were comparable to that of aspirin
(100 mg/kg). The extract (100, 200, and 400 mg/kg) and aspirin (100 mg/kg) produced 49.59%, 41.64%, 62.64%,
and 59.34% reduction in the number of writhing respectively, when compared to the negative control.

Table 3: Effect of Creteva adansonii Leaves Extract on Acetic Acid-induced Abdominal Writhing in Albino rat

Groups Dose (mg/kg) No of abdominal writhing % Inhibition
Control (dis.H,0) 10ml/kg 30.75+3.731 0.00

C. dansonii leaves extract 100ml/kg 15.5+£1.561** 49.59

C. dansonii leaves extract 200ml/kg 18.0£0.82** 41.64

C. dansonii leaves extract  400ml/kg 11.5+1.711%** 62.64
Aspirin 100ml/kg 12.5+1.191** 59.34

The results are presented as mean number of abdominal writhing £SEM. N=4 *P<0.05, **P<0.01, ***P<0.001

Discussion

Medicinal plants are very valuable and rich source to obtain the bioactive molecules. Phytochemicals such as
flavonoids and tannins has in several literatures been implicated for their analgesic effects [23, 24, 25, 26]. Alkaloid
has been used as CNS stimulant, topical anesthetic in ophthalmology, powerful painkillers, and antipyretic action
among other use [27]. In the present study, phytochemical screening of the hydro-methanolic leaves extract of C.
adansonii showed the presence of terpenoids, saponins, cardiac glycosides, alkaloids, flavonoids, saponins, tannins,
steroids and phenols. The presence of these phytochemicals may be responsible for its analgesic effects.

Rodents are commonly used to study the pathophysiological mechanisms of pain as studies in humans may be
difficult to perform and ethically limited [28]. Animal models of neuropathic pain have been essential in the
exploration of molecular mechanisms of pain also for the analysis of novel analgesics in the treatment of chronic
pain [29]. The analgesic activity of C. adansonii extract was investigated using both tail immersion (heat) and acetic
acid-induced (chemical) methods in rodents. Acetic acid-induced writhing test is used for detecting both the
peripheral and central analgesia, whereas the tail flick test are most sensitive to central acting analgesic drugs [30].
Tail flick test (using predetermined temperature or applying radiant heat to a small portion of the tail) is one of the
most common tests based on a phasic stimulus of high intensity [31]. The reflexive response (flick or twitch)
observed after tail immersion in a temperature controlled water bath is an indication of pain sensitivity in the rats
and the time taken is the pain reaction time (pain threshold). The dose-dependent increase of pain reaction time in
the present study implies that treatment with C. adansonii may be capable of decreasing pain sensitization.

Acetic acid-induced writhing reflex is a model of visceral pain which is highly useful for screening analgesic drugs
[32]. Acetic acid induced pain is generated indirectly via endogenous mediators like prostaglandin, which stimulates
peripheral nociceptive neurons. These neuronal fibers are sensitive to both narcotics and non-steroidal anti-
inflammatory drugs [33]. In the present study, analgesic effect produced in C. adansonii treated rats may be
attributed to inhibition of arachidonic acid release from tissue or through suppression of prostaglandin pathway.
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Analgesic medications may be classified as non-opioid analgesics, which includes the nonsteroidal anti-
inflammatory drugs (NSAIDSs) such as aspirin, paracetamol etc. and opioid analgesics such as morphine, tramadol
etc. Opiod analgesics (narcotics) act centrally through CNS but do not produce an anti-inflammatory response while
non-opioid analgesics (non-narcotics) act peripherally producing an anti-inflammatory effect. Aspirin and other non-
steroid anti-inflammatory drugs (NSAIDs) are known to inhibit the activity of cyclooxygenase (COX) which leads
to the formation of prostaglandins (PGs) that cause inflammation, swelling, pain and fever [34]. The pretreatment of
the albino rat with C. adansonii extract produced an analgesia that was comparable to the analgesia produced by the
standard analgesic drug (Aspirin). It could be suggested that C. adansonii leaves extract exhibited both peripheral
and central analgesic effect as tail flick test is sensitive to centrally acting analgesic drugs.

Conclusion
The present findings indicate that C. adansonii possesses analgesic activity against peripheral and central mediated
pain sensation in dose-dependent manner and could be attributed to the presence of its analgesia-related
phytoconstituents. This effect was comparable to the standard drug aspirin at the highest dose of the extract only and
may have a similar mechanism of action. This study validates the folkloric medicinal claim of the indigenes of
Kebbi State.
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