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Abstract: The analgesic and anti-inflammatory potentials of the ethanol leaf extract of Spathodea campanulata ,

a Nigerian traditional medicinal plant was studied using cold, thermal and chemical-induced pain models, and

carrageenan-induced acute inflammation in rats. The acute toxicity and the phytochemical constituents of the

extract were also determined. The results showed that the extract (250-1000 mg/kg) significantly (P<0.05) and

dose-dependently prolonged the pain reaction times in hot-plate and tail flick pain models, and reduced acetic

acid –induced w rithing. The extract demonstrated significant anti-inflammatory activity against acute

inflammation induced by carrageenan. The estimated LD50 of the extract was 4500 mg/kg.  Phytochemical

analysis revealed the presence of tannins, saponins, anthraquinone glycosides and flavonoids. These findings

indicate that the leaf extract of Spathodea campanulata has both analgesic and anti- inflammatory properties

and could be beneficial in alleviating painful inflammatory conditions.
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INTRODUCTION

Nonsteroidal anti-inflammatory drugs are still widely

employed as analgesics and to relief inflammatory

conditions, while the opiates remain effective in intense

unrelenting pains (Musa et al,, 2008). The adverse effects

of these drugs pose some problems and placed limitations

in their use. Hence there is a continuous search for

effective and safer alternatives. These drugs have their

origin in natural products.  Medicinal plants are important

sources of new chemical substances with potential

therapeutic effects (Eisner, 1990), and literature has

documented plants with putative analgesic and

antinflammatory  activities  (Akah and Nwambie, 1994,

Elisabetsky et al., 1995, Nunez-Guillen et al., 1997, Okoli

and Akah, 2000, 2006, Akah and Okoli 2004, Okoli et al.,

2007 Hassan et al., 2008).

In Nigeria, many plant products are used for their

analgesic and anti-inflammatory effects and their efficacy

is traditionally acclaimed. Spathodea cam panulata  Linn

(Bignoniaceae) locally known in Ibo tribe of Nigeria as

“Imiewu”, is one of such plants. It is a tree but a shrub in

the open savannah. Its leaf has been reported to possess

antiplasmodial activity (Markinde et al., 1987). It has

astringent properties and is widely used by traditional

medicine practitioners as a relief for painful inflammatory

conditions (Dalziel, 1948, Oliver, 1960). The aim of this

study was to evaluate the analgesic and acute anti-

inflammatory effect of the leaf extract of S. campanulata

in rats in order to justify or otherwise its use in native

medicine. 

MATERIALS AND METHODS

Plant material:  The fresh leaves of Spathodea

campanulata  were collected from Nawfia, Anambra State,

Nigeria and authenticated by Mr. P.O. Ugwuozor of the

Department of Botany, University of Nigeria Nsukka and

confirmed at forestry Research Institute Ibadan, Nigeria.

A voucher specimen is deposited in the Herbarium of the

Department of Pharmacognosy, University of Nigeria,

Nsukka.

Preparation of extract: The leaves of Spathodea

campanulata were cleaned, air-dried for 5 days and

reduced to a coarse powder. The powder (500 g) was cold

macerated with four litres of aqueous ethanol (70%) for

seven days. The resulting solution was filtered and the

filterate concentrated to dryness in vacuo using rotary

evaporator. The resultant solid was partitioned three times

with 250 ml of petroleum ether (40-60/c) to remove any

fatty material and evaporated to dryness. The yield was

18% w/w.

Animals: Sprague - Dawley rats of both sexes (200-250

g) and Swiss albino mice of both sexes (18-22 g) were

employed for this study.  The animals were obtained from

the National Veterinary Research Institute (NVRI), Vom,

Nigeria. They w ere kept in well-ventilated environment,

had free access to rodent pellets (Bendel Feeds Ltd,

Benin, Nigeria) and water ad libitum. The animals were

acclimatized for 3 weeks and w ere fasted over night with

free access to water prior to experiments. All animal

experiments  were   conducted  in  compliance with NIH
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Guide for Care and Use of Laboratory Animals (pub. No.
85-23 revised 1985).

Phytochemical test: The phytochemical analysis of S.
campanulata  extract was carried out using standard
protocols (Odebiyi and Sofowora 1978).

Acute toxicity study: Sixty mice were divided into six
groups of ten per group after six hour fasting period. The
mice in group 1 received normal saline (10 ml/kg oral)
while the mice in groups 2-5 received oral doses of the
extract (500, 1000, 2000, 4000, 5000, mg/kg
respectively). The animals were observed for obvious
toxic symptoms and mortality in each group within 24 hr
was recorded. The median lethal dose of the extract
(LD50) was estimated using probit analysis (Miller and
Tainter, 1944).

Effect on acetic acid-induced writhing:The method
described by Koster et al, (1959) and Taber et al, (1969)
was used. Thirty mice were fasted for 6 hours and divided
into six groups of five animals per group. Groups 1-4
received the extract orally (250, 500, 750 and 1000
mg/kg, respectively). The 5th group received distilled
water (10 ml/kg, oral) while the 6th group was given
aspirin  (100 mg/kg, ora l) 30 minutes before
administration of 1% acetic acid solution (0.1 ml/kg, i.p).
The writhes (each of which is characterized by a wave of
contraction of abdominal musculature followed by
extension of the hind limbs) were counted 5 minutes after
acetic acid injection for a period of 30 minutes. A
reduction in the number of writhes indicates analgesic
property.

Effect on tail flick response: This study was based on
the method described by Clark et al, (1988). Thirty ra ts
were fasted for 6 hours and divided into six  groups of five
animals per group. Groups 1-4 received the extract orally
(250,500,750 and 1000 mg/kg respectively). Group 5
received distilled water (10 ml/kg) while the 6th group
received morphine (10 mg/kg, oral). Each rat was closely
restrained in a wire mesh cage and the low er half of its
tail dipped in a beaker of cold water (0-1/C). The time in
seconds for tail withdrawal from the water was taken as
the reaction time. The reaction time was determined
before and at 30 minutes interval after administration of
the extract, distilled water or morphine.

Effect on hot plate analgesia: Thirty rats were fasted for
6 hours and divided into six groups of five animals per
group. Groups 1-4 received the extract orally
(250,500,750 and 1000 mg/kg respectively). Group 5
received distilled water (10 ml/kg) while the 6th group
received morphine (10 mg/kg p.o). Each mouse was
gently placed on the hot plate maintained at 55 ± 0.5/C
and the time required by the mouse to lick the paw or
jump were taken as the response (Turner, 1965). The cut-
off time or latency response was 15 seconds to avoid
tissue damage.

Anti-inflammatory response: The carrageenan-induced

acute inflammatory model was employed (W inter et al,

1962). Thirty rats were fasted for 6 hours and divided into

6 groups of 5 rats per group. The extract (250,500,750 and

1000 mg/kg, p. o) was administered to groups 1-4

respectively. The 5 th and 6th groups received oral

administration of acetylsalicylic acid (100 mg/kg, ) and

normal saline (10 ml/kg, ) respectively. Thirty minutes

later, 0.1ml of freshly prepared 1% carrageenan in sterile

saline was injected into the sub-planter surface of each rat

hind paw (Winter et al, 1962). The measurement of the

linear circumference of each paw before and at 0.50, 1.0,

2.0, 3.0 and 4.0 hours after induction of inflammation was

carried out with the aid of cotton thread. The mean paw

circumference and percentage inhibition of oedema was

determined (Okpo et al., 2001 and Oriowo, 1982).

Statistical analysis: The results are represented as means

± SEM  and significance of differences between control

group and extract treated groups were determined using

Student’s t-test and two way analysis of variance

(ANOVA). P value < 0.05 was considered significant.

RESULTS

Phytochemical results revealed the presence of

tannins, saponins, anthraquinone glycosides, and

flavonoids, while the oral LD50 of the extract was

estimated to be 4500 mg/kg

Effect on acetic acid-induced writhing: The extract

evoked significant (p<0.05) and dose-dependent reduction

in the number of acetic acid-induced writhes in rats. At

1000 mg/kg the effect of the extract was comparable to

that of 100 mg/kg of aspirin (Table 1).

Effect on tail flick response: The extract produced a

dose-dependent increase in the reaction time to tail flick.

The percentage inhibition by the extract at 1000 mg/kg

was comparable to that produced by morphine 10 mg/kg

(Table 2).

Effect on hot plate analgesia: A significant (p<0.05) and

dose-dependent elevation of the after treatment reaction

time to thermal pain was evident in the  extract treated

animals. The effect of the extract (1000 mg/kg) was

comparable to that produced by 10mg/kg of morphine

(Table 3).

Carrageenan-induced oedem a: The effect of the extract

on carrageenan-induced oedema is shown in Table 4. The

extract produced a dose-dependent inhibition of oedema

induced by carrageenan. The percentage inhibition

produced by the extract (1000 mg/kg) was comparable to

that produced by of acetylsalicylic acid at the 3rd hour

post-carrageenan injection.
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Tab le 1: Effect of the extract on acetic acid-induced writhing in mice

Treatment Dose(mg/kg p.o) No of w rithes Percentage

 per 30 min  inhibition

Control 10ml/kg 81.6±3.72

Extract 250 70.2±2.04* 13.97

500 62.0 +5.10* 24.02

750 54.4±1.30* 33.30

1000 48.0±0.63* 41.18

Asp irin 100 52.4±5.24* 35.78

*P< 0.05 c om pared  with th e con trol.

Table 2: Effect of the extract on tail flick in rats 

Treatment Dose Pre-treatment Post- treatment %

(mg/kg p.o) (sec) (sec) Inhibition

Control 10ml/kg 15.4±1.02 15.6±1.86 1.20

Extract 250 16.8 ±1 .6 25.2±2.54* 33.33

500 17.0±1.41 34.0±2.83* 50.00

750 15.7 ±1 .3 37.2±1.90* 57.79

1000 15.4±0.80 54.6±2.65* 62.98

Morphine 10 15.4±1.02 44.8±2.64* 63.63*

P<0 .05 co mp ared w ith the co ntrol.

Table 3: Effec ts of the e xtract on  hot pla te test 

Treatment Dose Pre-treatment Post- treatment %

(mg/kg p.o) (sec) (sec) Inhibition

Control 10ml/kg 2.2±0.40 2.2±0.45 -

Extract 250 2.6±0.80 4.2±0.40* 38.09

500 2.8±0.90 5.4±0.98* 55.56

750 2.8± 1.0 5.4±0.98* 61.11

1000 3.0±0.87 9.4±049* 68.09

Morphine 10 2.5±0.40 10.0±0.86* 75.00

*P < 0.05 c om pared  with th e con trol.

on carrageenan-induced paw oedema. Carrageenan-

oedema is a model of acute inflammation used in the

study of non-steroidal anti-inflammatory agents (Di Rosa

et al., 1971). The effects of the extract was most

pronounced, 3 hours after induction of oedema, an action

which was similar to that of acetylsalicylic acid,

suggesting its usefulness in  the management of acute

inflammation.

Phytochemcial analysis revealed the presence of

tannins, saponins and anthraquinone glycosides and

flavonoids. The pharmacological activities of medicinal

plants are usually due to their secondary metabolites.

Some of the constituents of the extract have been

documented to possess analgesic and anti-inflammatory

activities (Park et al, 2001, Okoli and Akah 2004). The

high LD50 value of the extract is an indication of its safety

(Lorke 1983).

In conclusion, the results of this study provide

evidence for the analgesic and  anti- inflammatory activity

of the ethanol leaf extract of Spathodea campanulata thus

supporting the validity of its use in painful inflammatory

conditions. Bioassay guided fractionation and isolation of

the active compound is in progress.

Tab le 4:  Ef fect of th e extrac t on ca rragee nan in duce d oed ema  in rats

Treatment Dosage (mg/kgp.o) Paw si ze (mm)

------------------------------------------------------------------------------------------------------------------------------------

0h 0.5h 1h 2h 3h 4h

Control 10 ml/kg 27.2  ± 0 .3 27.4  ± 0 .5 29.8 ± 0.84 30.6 ± 0.48 32.2 ± 0.40 30.4 ± 01.35

Extract 250 26.9  ± 0 .6 25.2  ± 0 .4 25.6 ± 0.49* 26.6 ± 0.49* 27.4 ± 0.50* 27.8 ± 0.84

(8.30) (14.09)  (13.73) (14.91) (8.55)

500 27.0  ± 0 .3 23.2 ± 0.40* 24.2 ± 0.80* 25.2 ± 0.30* 25.6 ± 0.45* 25.8 ± 0.40*

(15.33) (18.79) (17.65) (20.50) (15.13)

1000 27.1  ± 0 .5 21.4 ± 0.48* 22.2 ± 0.40* 22.6 ± 0.42* 22.4 ± 0.8* 23.2 ± 0.40*

(21.90) (25.50) (28.14) (30.40) (23.68)

Ac etylsalicylic ac id 100 26.9  ± 0 .7 19.6 ± 0.5* 20.3 ± 0.30* 20.8 ± 0.42* 20.9 ± 0.55* 21.2 ± 0.61*

(28.47) (31.88) (32.03) (35.09) (30.26)

*P<0.05 com pared with the control. Percentage inhibition is shown in parentheses.

DISCUSSION 

The results of this study revealed that the ethanol leaf

extract of S. capanulata possess both peripheral and

central analgesic properties. Acetic acid-induced

nociception is usually used for the evaluation of mild

peripheral analgesic and nonsteroidal anti-inflammatory

compounds (Ferrerira and Vane, 1974; Berkenkoff and

Weichman, 1998; Hassan et al, 2008). On the other hand

thermal painful stimuli are selective for the evaluation of

centrally, but not peripherally acting analgesic drugs

(Chau, 1989). These results suggest that the extract may

possess NSAID- like and opiod-like analgesic activities,

mediated through both the peripheral and central

mechanisms. However, the results of the flick tail and

thermal (hot plate) experiments appear to suggest that the

extract is more  effective in alleviating central pain than

peripheral (acetic acid) pain

The carrageenan-induced inflammatory reactions

have been shown to be due to the release of inflammatory

mediators (Heller et al, 1998; Nunez-Guillen et al, 1997;

Ndebia et al., 2007). The extract of S. cam panulata

produced dose-dependent acute anti-inflammatory effects.
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