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ABSTRACT

Cochlopermum tinctorium A. Rich. (Cochlospermaceae) is a commonly used medicinal plant in the West
Africa sub-region for the management of various conditions including pain and inflammatory conditions.
In the present study, we report the analgesic and anti-inflammatory activities of the aqueous methanol
leaf (20—80 mg/kg), root (7.5—-30 mg/kg), and root bark (20-80 mg/kg) extracts of the plant. The analgesic
potentials of the extracts were studied using acetic acid induced writhing and hot plate tests in mice while
the anti-inflammatory activity was investigated using carrageenan-induced paw edema in rats.The extracts
significantly and dose dependently inhibited the acetic acid-induced writhing in mice. However, the highest
protection against writhing was produced by aqueous methanol leaf extract at the dose of 80 mg/kg
(96.65%) which even was greater than that of the standard agent, ketoprofen (82.30%). The extracts did
not significantly increase mean latency of response in the hot plate test. However, aqueous methanol root
bark extract at the dose of 20 mg/kg significantly (P < 0.05) increased the mean latency of pain response.
While the extracts of the root and root bark extracts of the plant afforded non dose-dependent protection
against carrageenan-induced edema, the aqueous methanol leaf extract significantly and dose-dependently
inhibited carrageenan-induced hind paw edema at the end of the third hour.The present study suggests that
the aqueous methanol leaf, root, and root bark extracts of Cochlopermum tinctorium possess analgesic and
anti-inflammatory activities which lend some credence to the ethnomedical claim of the use of the plant in
the management of pain and inflammatory conditions.
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of proven efficacy and safety in health care delivery
system of developing countries.’! There is, therefore, a
need to validate the folkloric claim of the medicinal plants
used in traditional medicine so that the beneficial ones
can be deployed as phytomedicines while the bioactive
constituents from such beneficial plants could be isolated
and used as “leads” in drug discovery process.

Cochlospermum tintorium (A. Rich) (Cochlospermaceac)
is a bushy plant attaining about 50 cm in height. It has
widespread occurrence in the savannah and shrub land
throughout the drier areas of West Africa region. The
common vernacular names in Nigeria include rawaya,
kyamba (Hausa), obazi, abanzi (Igbo), and sewutu (Yoruba).!

The rhizomes of the plant are used traditionally against
fever, hepatitis, abdominal pain, and helminthes, and
bilhatrzias infestations.”! The decoctions of the whole
roots are used as remedy for gonorrhea, jaundice and
gastrointestinal disease.l’’ Some previous studies on
the plant have reported anti-ulcer, radical scavenging,
immunomodulating,” anti-malatial ¥l hepatoprotective,”!"!
antibacterial "% anti-convulsant!"! activities. To our
knowledge, there is no report on the analgesic and anti-
inflammatory potentials of the plant in the literature.
This study is, therefore, aimed at evaluating the analgesic
and anti-inflammatory activities of the aqueous methanol
extracts of Cochlospernmum tinctorium.

MATERIALS AND METHODS

The whole plant, Cochlopermum tintorium was collected
from a secondary forest in New Bussa, Niger state,
Nigeria in January 2008 by Late Mal. Ahmed. Sani
Tijjani. The collection was authenticated by Messrs Musa
Mohammed and Umar Galla of the Herbarium Section
in the Department of Biological Sciences, Ahmadu Bello
University (ABU), Zaria-Nigeria by comparing with existing
specimen (Number 2314). The parts of the plants namely
leaves, root and root bark were cleaned, separated and
dried under shade. They were then size-reduced separately
into coarse powder with a pestle and mortar. Extraction
was carried out using cold maceration with occasional
shaking for 72 hr using 500 ml of 70% aqueous methanol
for each 100 g of powdered material. The extracts were
concentrated 7z vacno and subsequently referred to as
aqueous methanol leaf extract (AMLE), aqueous methanol
root extract (AMRE), and aqueous methanol root bark
extract (AMRBE), respectively. Fresh aqueous solutions
of the extracts were prepared for each study.
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Phytochemical studies

The extracts were screened for the presence of alkaloids,
saponins, tannins, flavonoids etc.using standard protocol.*

Animals

Albino rats of Wistar strain (150-200 g) and Swiss
albino mice (18-30 g) of either sex were procured
from the Animal House Facility of the Department
of Pharmacology and Therapeutics, Ahmadu Bello
University, Zaria, Nigeria. They were housed in standard
polypropylene cages and kept under controlled room
temperature (25 * 2°C) in a 12 h light-dark cycle. The
animals were fed on standard laboratory animal diet
and water ad libitum. Food was withdrawn during the
experimental hours. All experimental protocols were
approved by the University animal ethics committee and
conducted in accordance with standard practice of animal
handling as accepted internationally.

Drugs

The following chemicals and drugs were used: carrageenan
(Sigma-Aldrich), Acetic acid (Ranbaxy Laboratories
Ltd., Punjab), Ketoprofen (Lek, Slovenia), Morphine
(Martindale, Essex) and Piroxicam (Roche laboratories,
Welwyn Garden City).

Acute toxicity study

Intraperitoneal median lethal dose (LD, ) estimation was
conducted in mice using the method of Lorke. Briefly;
the method was divided into two phases. In the initial
phase, three groups of three mice each were treated with
AMLE at doses of 10,100, and 1000 mg/kg body weight
1.p. and observed for signs of toxicity and death for
24 h. In the second phase, four groups each containing
three mice was injected with four more specific doses of
AMLE. The LD, value was determined by calculating the
geometric mean of the lowest dose that caused death and
the highest dose for which the animal survived (0/1and
1/1)."'The same procedure was conducted for AMRE
and AMRBE.

Acetic acid-induced writhing test

The mice (7 = 6) were treated with normal saline (10 ml/
kg), AMRE (7.5, 15, and 30 mg/kg), AMLE (20, 40, and
80 mg/kg), AMRBE (20, 40, and 80 mg/kg), ot ketoprofen
(10 mg/kg), intraperitoneally. Thirty minutes after
administration, the mice wete treated with 0.6 (v/v) acetic
acid, intraperitoneally and were immediately transferred
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to individual cages. The number of writhes was counted
using tally counter for each mouse for a period of 10 min
after 5 min latency period.!” Percentage inhibitions of
writhes were calculated for the extract and the standard
agent using the formula:

Mean Number of writhes(control)

-Mean Number of writhes (test) 100

Inhibition (%) = -
Mean Number of writhes (control)

Hot plate test

A 600 ml test beaker was placed on thermostat hot plate
(Gallenkamp thermostat). The temperature was regulated
to 50 * 1°C. Each mouse was placed in the beaker (on the
hot plate) in order to obtain its response to electrical heat-
induced nociceptive pain stimulus. Licking of the paws or
jumping out of the beaker was taken as an indicator of
the animal’s response to heat-induced nociceptive pain
stimulus. The time for each mouse to lick its paws or jump
out of the beaker was taken (reaction time). Fach mouse
serves as its own control. Before treatment, its reaction
time was taken thrice at 1 h interval. The mean of these
three determinations constituted initial reaction time before
treatment of the mouse. The mean reaction time for the
groups was pooled to obtain the final control mean reaction
time (Tb). Each of the test mice was thereafter treated
with either normal saline (10ml/kg), AMRE (7.5, 15, and
30 mg/kg), AMLE (20, 40, and 80 mg/kg), AMRBE (20,
40, and 80 mg/kg), intraperitoneally or morphine sulphate
(5 mg/kg), subcutaneously. Thirty minute after treatment,
the reaction time of each mouse was again evaluated but
only once on this occasion. This was pooled for the mice
in each treatment group and the final test mean value (Ta)
for each treatment group was calculated."""®'This final test
mean (Ta) value represented the after treatment reaction
time (Ta) and was subsequently used to determine the
percentage thermal pain stimulus or protection by applying
the formula:
% protection against thermal stimulus

_ Testmean (Ta)-Control mean (Th) %100

Control mean (Tb)

Carrageenan-induced hind paw edema

Wister rats were divided into five groups each containing
five rats. The rats were treated with normal saline (1 ml/ kg),
AMRE (7.5, 15, and 30 mg/kg), AMLE (20, 40, and
80 mg/ kg), AMRBE (20, 40, and 80 mg/kg), ot ketoprofen
(20 mg/kg), intraperitoneally. Thirty minutes later, 0.1 ml
of freshly prepared carrageenan suspension (1%, w/v, in
0.9% normal saline) was injected into the sub plantar region
of the left hind paw of each rat."”!'The paw diameter was
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measured with the aid of a vernier caliper at 0, 1, 2, 3, 4 h
after the injection of carrageenan. The difference between
the readings at time 0 h and different time interval was taken
as the thickness of edema. The percentage inhibition of
inflammation was calculated for each dose at different hours.

Statistical analysis

The results were presented as mean = SEM and were
analyzed using one-way ANOVA followed by Dunnett’s test
for multiple comparisons. A P value <0.05 was considered
significant.

RESULTS
Acute toxicity study

The intraperitoneal median lethal doses of AMRE, AMLE,
and AMRBE in mice were found to be 118.32, 288.53, and
288.53 mg/kg, respectively.

Preliminary phytochemical studies

All the extracts were found to contain saponins, flavonoids,
tannins, steroids, cardiac glycosides, and alkaloids [Table 1].

Acetic acid-induced writhing test in mice

The extracts significantly and dose dependently inhibited
the acetic acid induced writhing in mice, However, the
highest protection against writhing was produced by AMLE
at the dose of 80 mg/kg (96.65%) which was greater than
that of the standard agent, ketoprofen (82.30%) [Table 2].

Hot plate test in mice

The extracts at the various doses tested afforded varying
protection against thermal stimulus in mice. However, the
increases in mean latency in response were not statistically
significant. However, AMRBE significantly (P < 0.05)
increased the mean latency of pain response. The standard
agent, morphine afforded more than 400% protection
against thermal stimulus [Table 3].

Table 1: Phytochemical constituents present in the
aqueous methanol extracts of C. tinctorium

Phytochemical constituents AMRE AMRBE AMLE
Flavonoids + + +
Tannins + + +
Steroids/terpenoids + + +
Cardiac glycoside + + +
Alkaloids + + +
Saponins + + +
+: Present
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Carrageenan-induced hind paw edema

AMRE did not significantly reduced the mean paw diameter
at the lowest dose tested (7.5 mg/kg). AMRBE significantly
reduced edema in rats at the third hour after treatment with
carrageenan. However, the effect was not dose dependent.
AMLE significantly and dosedependently protected the rats
against carrageenan-induced edema. The highest activity
obtained with the dose of 80 mg/kg was greater than that
produced by ketoprofen at the third hour [Table 4].

DISCUSSION

The data presented in this study showed that aqueous leaf,
root and root bark extracts of Cochlospermmm tinctorium possess
significantly analgesic and anti-inflammatory activities.
The median lethal dose of the extracts found to be less
than 300 mg/kg suggested that they are relatively toxic,™

Table 2: Effect of aqueous methanol extracts of
Cochlospermum tinctorium against acetic acid —
induced writhing in mice

intraperitoneally. However, they may be relatively safe at the
analgesic and anti-inflammatory doses used for this study.
The ability of the extracts to attenuate the acetic acid-induced
writhing in mice suggests that they possess analgesic activity.
The writhing response of the mouse to intraperitoneally
injected noxious chemicals such as acetic acid is used to
screen for both central and petipheral analgesic activity. !
The intraperitoneal injection of acetic acid produces
an abdominal writhing response due to sensitization of
chemosensitive nociceptors by prostaglandins.? The acetic
acid-induced writhing test is very sensitive and able to detect
analgesic effects of compounds at dose levels that may
appear inactive in other analgesic screening tests.”l However,
the test is not predictive whether the activity is centrally or
peripherally mediated.”

Intraperitoneal injection of acetic acid has been reported
to significantly increase level of prostanoids, particularly

Table 3:Effect of aqueous methanol extracts of
Cochlospermum tinctorium against thermally induced
pain in mice

Treatment Doses Mean number of Percentage Treatment Doses Mean latency %Protection against
(mg/kg) writhes = SEM inhibition (mg/kg) of response thermal stimulus
Normal saline 10 ml/kg 29.83+2.90 Control (n = 55) 1.56 +0.04 -
AMRE 7.5 14.50 + 2.672 51.39 AMRE 7.5 2.83+0.34 83.77
15 13.83 £3.92° 53.63 15 2.93+0.28 87.82
30 12.33 +2.94° 58.67 30 3.13+0.28 100.64
AMLE 20 450 +2.16° 84.91 AMLE 20 2.72+0.27 74.36
40 2.67+0.67¢ 91.05 40 2.83+0.35 83.77
80 0.83 +0.54¢ 96.65 80 2.35+0.26 50.64
AMRBE 20 7.33 £2.50° 75.43 AMRBE 20 3.58 £0.71* 129.49
40 8.17 £ 2.51° 72.61 40 2.35%0.17 50.64
80 2.83 £0.95° 90.51 80 3.08+0.33 97.44
KETO 10 5.28 +2.16° 82.30 Normal saline 10 ml/kg 1.70+£0.12 8.97
One-way ANOVA DF:10,55 Morphine 5 9.27 +£0.92¢ 494.23
F=11.596 One-way ANOVA  d.f. 10,55
oc < 0.001 F=22.019
n=5.P < 0.05; *P < 0.01; P < 0.001 (Dunnett’s post-hoc test for multiple a<0.001

comparison)

n =6. %P <0.05; °P < 0.001 (Dunnett’s post-hoc test for multiple comparison)

Table 4: Effect of aqueous methanol extracts of Cochlospermum tinctorium against edema in rats mice

Treatment Dose (mg/kg) Mean paw diameter (cm = SEM)
Time (h)
1 2 3 4
N/saline 1 ml/kg 0.162 £ 0.014 0.166 + 0.032 0.238 £0.031 0.158 £ 0.031
AMRE 75 0.128 £+ 0.007 (20.98) 0.128 £ 0.010 (22.89) 0.176 + 0.017N$ (26.05) 0.112 + 0.005 (29.11)
15 0.128 + 0.001 (20.98) 0.116 + 0.004 (30.12) 0.150 + 0.016°(36.97) 0.102 £ 0.002%(36.57)
30 0.148 + 0.010 (8.64) 0.128 + 0.019 (22.89) 0.162 + 0.014?(31.93) 0.124 + 0.007 (21.52)
AMRBE 20 0.082 £ 0.013°(49.38) 0.098 + 0.010°(40.96) 0.118 +0.012°(50.42) 0.082 + 0.007¢(48.10)
40 0.098 + 0.013°(39.51) 0.100 + 0.011°(39.76) 0.120 + 0.010¢(49.58) 0.092 + 0.009°(41.77)
80 0.068 £ 0.012°(58.02) 0.080 £ 0.010°(51.80) 0.078 £ 0.018°(67.23) 0.054 £ 0.004°(41.65)
AMLE 20 0.116 + 0.013%(28.40) 0.116 + 0.005 (30.12) 0.146 + 0.011°(38.66) 0.084 + 0.004¢(29.64)
40 0.076 £ 0.012°(53.09) 0.090 + 0.004°(45.78) 0.136 + 0.014°(42.85) 0.076 + 0.011°¢(51.90)
80 0.070 £ 0.003°(56.79) 0.076 £+ 0.008°(54.22) 0.080 + 0.009¢(66.39) 0.076 £ 0.009¢(51.90)
KETO 20 0.064 £ 0.007¢(60.49) 0.088 + 0.012(46.99) 0.114 + 0.006¢(52.10) 0.072 £0.011°(54.42)

2P < 0.05; PP < 0.01; P < 0.001; MSnot significant (Dunnett’s test for multiple comparison); Figures in parentheses represent percentage inhibition of inflammation
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PGE, and PGF, ®las well as lipoxygenase products®in
the peritoneal fluid. In the acetic acid induced writhing
test, the abdominal constriction is sensitive to drugs with
analgesic activity similar to aspirin, antagonists of kinin
receptors as well as the centrally and peripherally acting
opioid analgesics.””** The analgesic effect of the extracts
may, therefore, be due either to their action on visceral
receptors sensitive to acetic acid, to the inhibition of the
production of algogenic substances or the inhibition at the
central level of the transmission of painful messages. Hot
plate test is one of the most common tests of nociception
that is based on a phasic stimulus of high intensity.l*’!
Thermally induced pain in hot plate test is specific for
centrally mediated nociception.’” The inability of the
extracts to significantly prolong the reaction latency to
thermally-induced pain in mice suggests that their analgesic
activity may be peripherally mediated.

Carrageenan-induced inflammatory process is believed
to be bi-phasic.P!! The initial phase seen at the 1st hour is
attributed to the release of histamine and serotonin? The
second phase which occurs during the 2"to 3 hours is due
to the release of prostaglandins, bradykinins, and lysosome.
The ability of the extracts to significantly reduce the
paw edema suggests that they possess anti-inflammatory
activities.

The coexistence of analgesic and anti-inflammatory activities
is well defined for various non-steroidal anti-inflammatory
drugs (NSAIDs), particularly salicylates and their congeners.
The principal therapeutic effects of NSAIDs are derived
from their ability to inhibit prostaglandin G/H synthase
(cyclooxygenase or COX), which convert arachidonic
acid to the unstable intermediates PGG, and PGH,, and
leads to the production of thromboxane A, and a variety
of prostaglandins.’’ Prostaglandins are also known to
cause painand NSAIDs are particularly effective when
inflammation has caused sensitization of pain receptors
to normally painless mechanical or chemical stimuli.’¥ It
is of interest therefore, that the extracts behaved similar
to the NSAIDs in this study.

Flavonoids, tannins and saponins have been reported to
possess analgesic and anti-inflammatory activities.> ¥ It
is, therefore, plausible to suggest that these phytochemical
constituents which have been found to be present in
the various aqueous methanol extracts of Cochlospermum
tinctorinm may be responsible for the observed effects.

In conclusion, the findings of this study suggests that
the aqueous methanol root, leaf and root bark extracts
of  Cochlospermum tinctorium possess significant analgesic
and anti-inflammatory activities in laboratory animals and
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lend credence to the ethnomedical use of the plant in the
management of pain and inflammatory conditions.

Further work is going on in our laboratory to isolate and
characterize the bioactive compound(s) responsible for
the observed analgesic and anti-inflammatory activities of
various extracts evaluated in this study.

DEDICATION

The authors wish to dedicate this work to the loving memory
of Late Tijjani Ahmed Sani whose MSc thesis constitute the
cornerstone of this work.
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EPUB is an open e-hook standard recommended by The International Digital Publishing Forum which is designed for reflowable content i.e. the
text display can be optimized for a particular display device.

Click on [EPub] from Table of Contents page.

There are various e-Pub readers such as for Windows: Digital Editions, OS X: Calibre/Bookworm, iPhone/iPod Touch/iPad: Stanza, and Linux:
Calibre/Bookworm.

E-Book for desktop

One can also see the entire issue as printed here in a ‘flip book” version on desktops.
Links are available from Current Issue as well as Archives pages.

Click on 2 View as eBook
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