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Burkea africana Hook (Fabaceae) is a plant used in traditional medicine for the treatment of pain
and inflammation in Africa. The methanol stem bark extract was evaluated for analgesic property
using acetic acid induced writhing and hot plate test in mice while the anti-inflammatory property
was evaluated using carrageenan- induced paw oedema. Acute toxicity studies and phytochemical
screening using standard protocol was also conducted. Preliminary phytochemical screening of
the extract revealed the presence of flavonoids, tannins, steroids and triterpenes, cardiac
glycosides and saponins. The intraperitoneal median lethal dose (LDso) in mice was found to be
471.17 mg/kg body weight. The extract at all tested doses (20, 40 and 80 mg/kg) significantly (P<
0.001) decreased abdominal contractions induced by acetic acid and also significantly (P< 0.01)
delayed the mean reaction time of the mice. The extract at all doses showed no significant anti-
inflammatory activity. The results obtained from this study showed that the methanol stem bark
extract of Burkea africana possesses both central and peripheral analgesic activities. This provides

medium, provided the original author and source are
credited.

a rationale for its traditional use against pain.
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Introduction

Pain is an unpleasant sensory and emotional experience
associated with actual or potential tissue damage as defined by the
International Association for the study of pain (LASP).! It is a disabling
accompaniment of many medical conditions and pain control is one of
the most important therapeutic priorities.? Inflammation is a local
response of living mammalian tissues to injury.® It is the body defense
reaction to eliminate or limit the spread of injurious agent followed by
removal of the necrotic cells.* Common drugs for the relief of pain and
inflammation such as aspirin and morphine have been widely used for
decades.>® In most cases, these analgesics and anti-inflammatory drugs
particularly opioids and nonsteroidal anti-inflammatory drugs
(NSAIDs), cause serious side effects such as, physical dependency,
tolerance, gastro intestinal disorders and cardiovascular problems.® This
necessitate the search for alternatives therapeutic agents against pain
and inflammations especially from natural sources.

Overwhelming evidence has accumulated to demonstrate the potentials
of medicinal plants used in various traditional, complementary and
alternative systems of treatment of diseases.’®'? There are over
hundreds of plants and natural anti-inflammatory herbs all over the
world, which are used in herbal medicine as treatments for pain and
inflammation.’®* One of such plants is Burkea africana Hook
(Fabaceae), commonly known in Northern Nigeria as ‘Bakin makaarho’
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(Hausa), ‘Apasa’ in South west (Yoruba) and ‘Ofo’ in South east
(Igho).** The bark, root and leaves are used in traditional medicine to
treat fever, scabies, stomach aches, abscesses, edema, epilepsy, bloody
diarrhea, gonorrhea, syphilis, ulcers and wounds, cough, catarrh,
menorrhea, pneumonia, toothache, headache and inflammation of
tongue and gums, poisoning and skin diseases.® Previous studies have
reported the anti-cancer,’® antidiarrheal,'” sedative and anxiolytic®
properties of the plant. The polyphenolic rich extract of B. africana was
found to decrease oxidative stress related parameters.’® The
phytochemistry of B. africana was reported to contain largely
polyhydroxylated compounds such as fisetinidol- catechin 3-gallate and
bis-fisetinidol catechin-3-gallate, monomeric flavan-3-ols (catechin,
epicatechin and fisetinidol).?° To establish the scientific basis of the
ethno medicinal uses of B. africana as anti-inflammatory agent; this
study reports the analgesic and anti-inflammatory properties of the plant
which had not been reported hitherto.

Materials and Methods

Experimental animals

Adult Swiss albino mice (16-28 g) and Wistar rats (120 - 162 g) were
obtained from the Animal House Facility of the Department of
Pharmacology and Therapeutics, Ahmadu Bello University, Zaria. The
animals were kept in cages in a well-ventilated room under standard
conditions of temperature and light. Feed and water were provided to
the rats and mice ad libitum. All experimental protocols were in
accordance with Ahmadu Bello University, Zaria Research policy; and
ethics and regulations governing the care and use of experimental
animals as contained in “Principles of Laboratory Animal Care.?

Plant Material

Fresh stem bark and leaf of Burkea africana were obtained at
Galadimawa village near Zaria in July 2016. The plant was identified
and authenticated by Namadi Sunusi at the Herbarium unit of the
Department of Botany, Ahmadu Bello University, Zaria, Nigeria. This
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was compared with the already deposited specimen (voucher number
900227) in the herbarium.

Preparation of extract

The powdered stem bark (200 g) of B. africana was extracted with 95%
methanol (2 L) by simple percolation in a separating funnel, for 24 hr.
The extract was drained into evaporating dishes and heated on a water
bath at 40- 45°C to dryness. The dried plant extract was weighed and
stored in a refrigerator until needed for use.

Phytochemical screening

The phytochemical tests were carried out to detect the presence of
secondary metabolites saponin, tannins, flavonoids, steroids and
triterpenes, alkaloids and cardiac glycosides, according to standard
protocols.?>?

Acute toxicity study

Acute toxicity study was carried out according to standard method.?®
The procedure was divided into two phases. In the initial phase, nine
mice were divided into three groups of three mice each and treated with
the extract at doses of 10, 100 and 1000 mg/kg body intraperitoneally.
In the second phase, the mice were grouped into four groups of one
mouse each and treated with the extract of four different doses (140,
225, 370 and 600 mg/kg body weight) intraperitoneally and the animals
were observed for 24 hr in each of the phases. The LDso value was
calculated as the square root of the product of the lowest dose that death
occurred and the highest dose at which animal survived from the second
phase.

LDso= V (Highest nonlethal dose) x (Lowest lethal dose)

Acetic acid- induced writhing in mice

The experiment was conducted according to previously described
method.2’A total of 25 mice of both sexes were randomly divided into
five groups of five mice each. The first group was given normal saline
10 ml/kg body weight intraperitoneally. The second, third and fourth
groups were treated with the extract at doses of 20, 40 and 80 mg/kg
body weight (dissolved in distilled water) via intraperitoneal route
respectively. The fifth group was treated with piroxicam 5 mg/kg
(dissolved in distilled water) via the same route.

Thirty minutes post treated mice in all the groups were injected with 10
mL/kg of 0.6% v/v acetic acid intraperitoneally. Mice were placed
individually in transparent plastic cages, and 5 min post acetic acid
administrations, the numbers of abdominal contractions were recorded
for the next 10 minutes.

Hot plate method

The test was carried out using an electric hot plate maintained at 45+1°C
as previously described.?® The reaction time of the mice to thermal
stimulus taken to be the interval between the time the animal reached
the hot plate to the time it kicks its hind paw or jump off the hot plate.
The average basal time was noted at 0, 30, 60 and 90 minutes following
intraperitoneal administration of the drug and test extract. A total of 25
mice were divided into 5 groups of 5mice each. The first group was
given normal saline 10 ml/kg body weight. The second, third and fourth
groups were treated with the extract at doses of 20, 40 and 80 mg/kg
body weight via intraperitoneal route respectively. The fifth group was
treated with morphine 4 mg/kg via the same route.?

Carrageenan-induced paw oedema

The test was carried out according to previously described method.®
Wistar rats of either sex were grouped into five groups with each group
containing 5 rats. The first group was given normal saline (1 ml/kg) i.p.
Groups two, three and four were given 20, 40 and 80 mg/kg body weight
i.p. respectively of the plant extract, whereas the fifth group was treated
with Piroxicam 5 mg/kg via the same route. One hour later, 0.1 ml of
freshly prepared Carrageenan suspension (1% w/v in 0.9% normal
saline) was injected into the sub planter region of the left hind paw of
each rat. The paw thickness was measured with the aid of a vernier
caliperat0, 1, 2, 3, 4 and 5 hr after the injection of carrageenan.

Statistical analysis

The data were presented mean+SEM and results were statistically
analyzed by one way and repeated measures ANOVA followed by
Dunnett’s and Bonferroni post hoc tests respectively using SPSS
software. A difference was considered significant at p<0.05.
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Results and Discussion

The preliminary phytochemical screening of the methanol stem bark
extract of Burkea africana revealed the presence of flavonoids, tannins,
cardiac glycoside, saponins, steroids and triterpenes with the absence of
alkaloids (Table 1). These findings are in accordance with the
preliminary phytochemical screening of the methanol root bark extract
of B. africana.'® Phytochemicals such as flavonoids, steroids, saponins
and tannins isolated from medicinal plants have been reported to
possess significant analgesic and anti-inflammatory activities.® Since
B. africana was reported to contain several polyhydroxylated
compounds which have demonstrated antioxidant and radical
scavenging properties,? it is reasonable to imply that flavonoids and
polyphenolics detected in this study may be involved in its analgesic
activity. Therefore, the methanol stem bark extract of B. africana has
the potentials of a viable analgesic phytomedicine.

The intraperitoneal median lethal dose (LDso) of the extract in mice was
calculated to be 471.17 mg/kg. This suggests that the extract is
relatively toxic as mortality was recorded during the acute toxicity
study, this is based on the classification of toxicity by Lorke.?® Based
on these findings; the dose selected and used in this study was lower
than 30% of the LDso value as this has been shown to be relatively safe
for pharmacological research.®

The acetic acid induced writhing test has been used to evaluate
compounds/ substances for peripheral analgesic activity.® % It is very
sensitive and able to detect anti - nociceptive effect of local peritoneal
receptors which are postulated to be partly involved in the abdominal
constriction response.®” In acetic acid induced method pain is generated
through the liberation of endogenous substances including
prostaglandins (PGEz and FGF>), serotonin, histamine, bradykinins and
substance P which stimulate the nerve endings. Stimulation of these
nerve endings causes pain which manifests in the mice as abdominal
writhes.®8-4% The results of the acetic acid induced method revealed that
the extract treated groups have statisticaly significant effect (p<0.001)
when compared with the normal saline group. The methanol stem bark
extract of B. africana at 40mg/kg had the highest percentage protection
of 91.67% which is similar to the standard drug (piroxicam 5mg/kg).
The doses of 20 and 80 mg/kg both gave 89.17% protection (Table 2).
The ability of the extract to reduce the number of abdominal writhes in
mice suggests that the extract possesses peripheral analgesic activity
through the inhibition of prostaglandins and other endogenous
substances.*+4?

Administration of the extract at all doses increased the mean reaction
time of the mice to thermal stimulus which was significant (p<0.01) at
the time interval of 30 minutes (Table 3). The hot plate method is one
of the common tests of nociception that is based on a phasic stimulus of
high intensity.** * Pain induced by thermal stimulus of the hot plate is
specific for centrally mediated nociception.*® 4 The hot plate response
is due to complex supraspinally integrated behaviour.*® The ability of
the extract to prolong pain reaction time to the heat stimulant suggests
that it has activity via the central mechanism similar to narcotic agents.
From this study, the methanol stem bark extract of Burkea africana at
the doses tested did not produce significant (p<0.05) anti
oedematogenic effect on induced oedema of the paw of rat induced by
carrageenan (Table 4). The most widely used primary test to screen new
anti-inflammatory agent’s measure the ability of a compound to reduce
local edema induced in the rat paw by injection of an irritant agent.%

Table 1: Phytochemical screening of methanol stem bark
extract of B. africana.

Constituents Result
Alkaloids -
Steroids and Triterpenes +
Cardiac glycoside +
Saponin +
Tannin +
Flavonoids +

Key: + = present, - = absent
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Table 2: Effect of methanol stem bark extract of B. africana on Conclusion

acetic acid - induced abdominal writhes in mice. The results from this study suggests that the methanol stem bark extract

of Burkea africana possess significant analgesic activity mediated
through central and peripheral mechanisms. However, the extract

Treatment (mg/kg) Mean number of abdominal % Inhibition

writhes showed no significant anti-inflammatory activity at the doses tested.
DW (10 ml/kg) 24.00 £ 4.46 00.00
BAMT 20 2.60 + 1.40* 89.17 Conflict of interest
BAMT 40 200 + 1.38* 91.67 The authors declare no conflict of interest.
BAMT 80 2.60 £ 1.94* 89.17
PC5 200 + 0.55% 9167 Authors’ Declaration

The authors hereby declare that the work presented in this article is
original and that any liability for claims relating to the content of this

+ . -
Data are presented as Mean + S.E.M.; analyzed by one-way ANOVA article will be borne by them.

followed by Dunnett’s Post-hoc test; n=5; *= p<0.001 versus control;
DW = Distilled Water; BAMT = Burkea africana methanol stem bark
extract; PC = Piroxicam.
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inflammatory response which is biphasic.“® The first phase is due to the
release of histamine, serotonin and kinin in the first hour after
administration of carrageenan. The second phase is more pronounced
which last beyond three hours post injection and is attributed to release
of bradykinin, prostaglandins and lysosomes.*” The analgesic effect of
the plant extract may therefore be due to the presence of flavonoids,
tannins or saponins found present in it.

Table 3: Effect of methanol stem bark extract of B. africana on thermal-induced pain in mice.

Treatment (mg/kg) 0 minute 30 minutes 60 minutes 90 minutes
DW (10 ml/kg) 2.00£0.32 2.00 £0.32 2.60£0.24 2.60 £0.40
BAMT 20 1.60+0.24 2.40+£0.24 5.00 £ 0.63* 5.20 £1.24*
BAMT 40 2.00 +£0.00 2.00 £0.32 4.60 +0.98* 2.80+0.49
BAMT 80 240+0.24 2.40+0.24 4.60 +0.98* 2.80+0.49
M 4 2.00 £ 0.00 9.40 £0.51* 5.00 £0.32* 5.00 £ 0.55*

Data presented as Mean £ S.E.M.; n =5, * represents significance differences from distilled water treated group at p<0.01
using repeated measures ANOVA followed by Bonferroni Post-hoc test DW = Distilled Water; BAMT = Burkeae africana
methanol stem bark extract; M = Morphine.

Table 4: Effect of methanol stem bark extract of B. africana on Carrageenan-induced inflammation in rats.

Treatments (mg/kg)  Ohr lhr 2hr 3hr 4hr 5hr

DW (1 ml/kg) 1.63+£0.03 2.29£0.17 2.84+0.20 2.93+0.08 2.73+0.15 3.05+0.21
BAMT 20 1.60 £0.08 2.10+0.19 2.50+0.19 2.27+0.10 2.07 £0.09 2.20 £0.07
BAMT 40 1.63+0.06 2.19+0.17 2.34+0.05 2.31+0.04 2.17 £ 0.06 2.00+0.04
BAMT 80 1.58 +0.06 2.17 +0.05 2.38£0.05 2.30 £0.04 2.18 £0.04 1.95+0.04
PC5 1.59 +0.07 2.07 £0.08 2.09+0.16 2.11 +0.07 2.01 £0.05 2.01 £0.07

Data presented as Mean + S.E.M.; n = 5, using repeated measures ANOVA. DW = Distilled Water; BAMT = Burkea africana methanol stem bark
extract; PC = Piroxicam.

377 Musa et al., 2018



Trop J Nat Prod Res, August 2018; 2(8):375-379

References

1

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Paliwal SK, Sati B, Faujdar S, Sharma S. Studies on
analgesic, anti-inflammatory activities of stem and roots of
Inula cuspidata C.B Clarke. J Trad Compl Med. 2017; 7:532-
537.

Rang HP, Dale MM, Ritter JM, Moore PK. Pharmacology.
Elsevier Science Ltd. 5™ edition. New Delhi, India. 2003.
45p.

Gupta S and Singh A. Antimicrobial, analgesic and anti-
inflammatory activity reported on Tamarindus indica Linn
root extract. Pharmacogn J. 2017; 9(3):410-416.

Hewitt DJ, Hargreaves RJ, Curtis SP, Michelson J.
Challenges in analgesic drug development. Clin Pharmacol
Ther. 2009; 86(4):447-450.

Jones A. Chemistry: An introduction for medical and Health
Sciences. John Wiley and Sons, USA. 2015. 5-6p.

Clayton JM and Scot MA. Drug and Drug Policy: The
control of consciousness alteration. Second Edition. SAGE
Publication, United Kingdom. 2014. 123p.

Sindani AV, Cheruiyot KS, Bosibori MJ, Munene IM,
Murugi NJ, Piero NM. Antiinflammatory, analgesic and
antipyretic effects of dichloromethane stem bark extract of
Acacia mellifera. The J Phytopharmacol. 2017; 6(4):239-
246.

Ogbiti VM, Akindele AJ, Adeyemi OO. Analgesic, anti-
inflammatory, and antipyretic activities of hydroethanolic
stem bark extract of Albizia glaberrima. J Herb Spices Med
Plants 2017; 23(1): 44- 67.

Begum Y, Kumer Sen P, Bulbul 1J, Nasrin F. Evaluation of
analgesic and anti-inflammatory potentials of the leaf and
root extracts of Vanda roxburghii (Roxb). J Compl Altern
Med Res. 2018; 5(2):1-8.

Jaafar FR, Ajeena SJ, Mehdy SS. Anti-inflammatory impacts
and analgesic activity of aqueous extract Datura innoxia
leaves against induced pain and inflammation in mice. J
Entomol Zool Stud. 2018; 6(2): 1894-1899.

Ya’u J, Malami S, Abdullahi SB, Yaro AH. Analgesic and
anti-inflammatory activities of the residual aqueous fraction
of Carissa edulis root bark (Vahl) in experimental animals.
Afr J Pharmacol Therap. 2017; 6(4):173-177.

Shreedhara CS, Vaidya VP, Vagdevi HM, Latha KP,
Muralikrishna KS, Krupanidhi AM. Screening of Bauhinia
pupurea Linn. for analgesic and anti — inflammatory
activities. Indian J Pharmacol. 2009; 41(2):75-79.

Musa AO, Dangora DB, Sakiyo SG, Ahmadu R. Analgesic
and anti-inflammatory activities of agueous ethanol extract
of Englerastrum gracilinum T. C. E. Fries (Lamiacea). Biol
Environ Sci J Trop. 2015; 12(1):539 — 543.

Burkill HM. The useful plants of west Tropical Africa. Royal
Botanic Gardens, Kew; 2000.181p.

Plant resources of tropical Africa. [Onlne]. 2016 [cited 2016
July 20]. Available from: www.prota4U.info

Eboji O, Venables L, Sowemimo AA, Sofidiya MO,
Koekemoer T, Van de Venter M. Burkea africana Hook
(Caesalpiniaceae) ethanolic extract causes cell cycle arrest at
M phase and induces caspase dependent apoptosis. South
African J Botany. 2017; 112:361-367.

Tanko Y, lliya B, Mohammed A, Mahdi MA, Musa KY.
Modulatory effect of ethanol stem bark extract of Burkea
Africana on Castrol oil induced diarrhoeal on experimental
animals. Arch Appl Sci Res. 2011; 3(5):122-130.

Yaro AH, Malami S, Yau J, Sagoe CN, Anuka JA. Some
behavioural studies on methanol root bark extract of Burkea
africana (Fabaceae) in Mice. Bayero J Pure Appl Sci. 2015;
8(2):216-219.

Cordier W. Effects of polyphenolic — rich bark extracts of
Burkea africana and Syzygium cordatum on oxidative stress.
MSc dissertation in Pharmacology, University of Pretoria,
South Africa. 2012. 116 p.

Elin M, Drissa D, Oyvind MA, Karl EM. Antioxidants from
the bark of Burkea africana, an African medicinal plant.
Phytother Res. 2002; 16 (2):148-153.

378

21.

22.

23.

24,

25.

26.

217.

28.

29.

30.

3L

32.

33.

34.

35.

36.

3r.

38.

39.

40.

41.

ISSN 2616-0684 (Print)
ISSN 2616-0692 (Electronic)

Guide for the care and use of Laboratory Animals. National
Institute of Health. Eight editions. National Academies,
United State of America, 2011; Publcation No: 80-25.

Brain KR and Turner TD. The practical evaluation of
phytopharmaceuticals. John Wright and Sons Ltd, Great
Britain, 1975. 5111 p.

Sofowora A. Medicinal plants and traditional medicine in
Africa. Second edition. Spectrum Books Ltd, Ibadan,
Nigeria. 1993. 2 p.

Silva GL, Lee I, Kinghorn DA. Special problems with the
extraction of plants. In: Cannel RJP (Ed). Methods in
Biotechnology: Natural products isolation. Totowa, Human
Press Inc; 1998. 343 — 363 p.

Evans WC. Trease and Evans Pharmacognosy. (15" ed.).WB
Saunders, Sydney, Toronto; 2002. 191-540 p.

Lorke DA. A new approach to practical acute toxicity testing.
Arch Toxicol. 1983; 54:275-287.

Koster R, Anderson M, De- Beer EJ. Acetic acid for
analgesic screening. Fed Proc. 1959; 18:412.

Vogel HG. Drug discovery and evaluation. Pharmacology
Assay, Springer, Berlin, Germany. 2002. 670 p.

Umar AH, Mabrouk M, Danjuma NM and Yaro A. Studies
on the analgesic and anti- inflammatory properties of hydro-
alcohol extract of Caralluma dalzielii N. E. Br
(Asclepiadaceae) in rats and mice. British J. Pharmacol and
toxicol. 2013; 4(5):169-175.

Winter CA, Risley EA, Nuss GW. Carrageenan induced
oedema in hind paw of the rat as an assay for anti-
inflammatory drugs. Proc Soc Exp Biol Med. 1962; 111:544
—547.

Yaro AH, Maiha BB, Magaji MG, Musa, AM, Aliyu M,
Ibrahim OS. Analgesic and anti-inflammatory activities of n
butanol soluble fraction of Cissus cornifolia Planch. Int J
Pure Appl Sci. 2010; 1:57-63.

Sengupta R, Sheorey SD, Hinge MA. Analgesic and anti-
inflammatory plants: an updated review. Int J Pharm Sci Rev
Res. 2012; 12(2): 114-119.

Fulata AM, Usman H, William A, Ibrahim S, Zadva Al.
Phytochemical, analgesic and anti-inflammatory evaluation
of the crude ethanol and n-hexane extracts of the aerial parts
of Laggera aurita Linn. Chem Res J. 2017; 2(5):22-28.
Vongtau HO, Abbah J, Ngazal I, Kunle OF, Chindo BA,
Otsapa PB, Gammanial KS. Antinociceptive and anti —
inflammatory activities of the methanol extract of Pinanari
polyandra stem bark in rats and mice. J Ethnopharmacol.
2008; 90:115- 121.

Chakraborty A, Devi RKB, Rita S, Sharatchandra K, Singh,
TI. Preliminary studies of anti-inflammatory and analgesic
activities of Spilanthes acmella in experimental animal
models. Indian J. Pharmacol. 2004; 36:148-150.
Jothinmanivannan C, Kumar RS, Subromanian N. Anti-
inflammatory and analgesic activities of ethanol extract of
aerial parts of Justicia gendanissa Burm. Int J Pharmacol.
2010; 6(3):278-283.

Bently GA, Newton SH, Starr J. Studies on the
Antinociceptive action on a- agonist drugs and their
interaction with opioid mechanisms. British J Pharmacol.
1983; 125-134.

Dhara AK, Suba V, Sen T, Pal S, Nag AK. Preliminary
studies on the anti-inflammatory and analgesic activity of the
methanolic fraction of root extract of Tragia involcrate. J
Ethnopharmacol. 2000; 72:265-268.

Mehmet EB. Anti-inflammatory and anti-nociceptive
properties of Dantrolene sodium in rats and mice. Pharmacol
Res. 2002; 45:455-460.

Choi JH, Jung BH, Kang OH, Choi HJ, Park PS. The anti-
inflammatory and anti-nociceptive effects of ethyl acetate
fractions of Cynanchi paniculati Radix. Biol Pharm Bull.
2006; 29:971-975.

Barber A, Bartoszyk GD, Bender HM, Gottsch LR, Greiner
HE, Harting J, Mauler F, Minck, KO, Murray RD, Simon M.
A pharmacological profile of the novel peripherally sensitive
k-opiorch receptor agonist, the novel peripherally selective
k-opiorch receptor agonist EMD 61753. British J Pharmacol.
1994; 13:1317-1333.

Musa et al., 2018


http://www.prota4u.info/

42.

43.

44,

Trop J Nat Prod Res, August 2018; 2(8):375-379

Atiku I, Sule MI, Pateh UU, Musa AM, Ya’u J, Sani YM,
Hanwa UA, Abdullahi SM, Adamu SA, Lawal EA,
Abdulrahman H. Phytochemical, anti- inflammatory and
analgesic studies of the crude ethanolic leaf extract of
Globimetular brounii Van Tieghem (Family: Loranthaceae).
Nat Prod Chem Res. 2015; 3(6):1-4.

Park EH, Kahng JH, Lee SH, Shin KH. An anti-
inflammatory principle from Cactus. Fitoterapia. 2001;
72:288-290.

Vogel H. Drug discovery and evaluation: Pharmacological
Assays, Springer, Berlin, Germany. 2007. 670 p.

379

45.

46.

47.

ISSN 2616-0684 (Print)
ISSN 2616-0692 (Electronic)

Chapman CR, Casey KL, Dubner R, Foley KM, Gracey RH
and Reading AE. Pain measurement: an overview. Pain
1985; 22(1):1-31.

Ukwubile CA, Oise IE. Analgesic and anti-inflammatory
activity of Physalis angulata Linn. (Solanaceae) leaf
methanolic extract in Swiss albino mice. Int Biol Biomed J.
2016; 2(4):167-170.

Pandurangan A, Khosa RL, Hemalatha S. Evaluation of anti-
inflammatory and analgesic activity of root extract of
Solanum trilobatum Linn. Iran J Pharm Res. 2008; 7(3):217-
221.

Musa et al., 2018



