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ABSTRACT

The anti-inflammatory activity of methanol leaf extract and fractions of
Buccholza coriaceae Engl (A. Chev) (Capparidaceae) was studied using
xylene-induced topica acute edemaof the mouse ear, egg albumin-induced
systemic acute edema of therat paw, cotton pellet-induced granuloma test
and formaldehyde arthritisin rats. The results showed that the extract and
fractions suppressed acute and chronic inflammation to varying extents.
The extract and fractions significantly (P<0.05) inhibited the devel opment
of topical edemain the mouse ear and systemic edema of the rat paw. The
extract and fractionsal so significantly (P<0.05) inhibited granulomatissue
growth and the global edematous response to formaldehyde arthritis. The
ethyl acetate fraction (EF) caused the greatest inhibitory effect in all the
tests. Acute toxicity and lethality tests on the extract established an intra-
peritoneal and oral LD, >5 g/kgin mice. Phytochemical analysisrevealed
the presence of saponins, tannins, carbohydrates, reducing sugars, resins,
glycosides, flavonoids, akaloids, terpenoids and steroids in the extract
and fractions. The most active fraction, EF, change positive to resins, fla-
vonoids and alkaloids. These findings showed that |eaves of B. coriaceae
possess anti-inflammatory propertiesin acute and chronic inflammation.
© 2009 Trade Sciencelnc. - INDIA
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INTRODUCTION

Buccholzia coriaceae Engl (A. Chev)
(Capparidaceae) isatree plant widely distributed in
West Africafrom Guineato Cameroon and Gabon. The
morphology has been described¥. It is commonly
known asthe‘Musk tree”. InNigeria, itisvarioudy
known as‘“Wonderful kola” (most common name), “Oji
ogwu” (Akokwa, Imo State), “Okekpe” (Abakaliki,

Ebonyi State), “Owi” (Bini, Edo State), “Omo” (ljebu-
ode, Ogun State) and “Oponmu” (Akure, Ondo State).
In Gabon, in addition to servingmedicina purposes, it
isoften planted around villages®.

B. coriaceae enjoyspopular useinAfrican tradi-
tional medicine practicefor treatment of avariety of
ailments hence, the name “Wonderful kola”. In Ivory
Coadt, the bark ismadeinto apulp for inhal ation or
into asnuff and used to relieve headache, sinusitisand
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nasal congestionin colds, otitis, and ophthalmiag. A
bark decoction isapplied externally for chest pains,
bronchitis, pleurisy and kidney pains. The Gagou of
Ivory Coast administersthe bark-sap asan enemafor
kidney pain®. In Ghana, thefresh bark isused for ear-
ache while abark decoction is used to bath persons
with small pox. The crushed bark isused to treat skin
itchin Gabon, whiletheleavesare gpplied to boilsand
bruised limbsin SierraLeond¥. Theseedsareusedin
themanagement of migraine, severecatarrh, tonsillitis,
bronchitis, chest problemsandinflammetion. Theground
seedsor kernelsareacomponent of atraditiona and
vaued aphrodisiac or stimulant sold inlocd marketsin
Africa(Cameroon). The seedsor kernelsof the plant
areedible, have aspicy taste and used as condiment!®!.
Extract of the seedskernelsisan activeingredient of
commercidly availabledermatological preparationsli-
censedintheUSfor treating diseasesand fighting the
effects of ageing of human skinl™.

Previousstudieshave documented theanthd mintic®
and antimicrobid!2°1% activitiesof thisplant aswell as
theisolation of anumber of phytochemica congtituents
such as the sterols- lupeol, campesterol, and epi-
lupeol™13, Althoughthisplant isusedin thetreatment
of disorders of inflammation, its anti-inflammatory
activity is yet to be documented. In continuation of
dudiestoduddateitspharmacologicd activitiesinline
with ethnomedicinal uses, we studied the anti-
inflammatory activity of theleavesusing experimental
modd sof acute and chronicinflammationinrodents.

MATERIALSAND METHODS

Materials

Solventsand Reagents. Methanol (Sigma, Germany),
n-hexane(Sigma, Germany), ethylacetate (Sigma, Ger-
many), Tween 85, forma dehyde, xylene

Drugs. Piroxicam (Pfizer, Nigeria).

Animals: Adult mice (15-25 g) andrats (100-250 Q)
of both sexes obtained from thelaboratory animal fa-
cility of the Department of Pharmacol ogy and Toxicol-
ogy, University of NigeriaNsukkawereused. Theani-
malswerehousedin stainlesssted cages(rats) and plas-
tic cages(mice) under sandard conditionsand fed with
standard pellet diet and clean drinkingwater fredly. All
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anima experimentswerein compliancewiththe Na-
tional Institute of Health Guide for Care and Use of
Laboratory Animals (Pub No. 85—23, revised 1985).

Collection of plant material and preparation of
extract

Freshleavesof B. coriacea werecollected in Oc-
tober 2003 from bushesin EdemAni, NsukkalL.GA,
Enugu State, Nigeriaand authenticated by Mr. A .O.
Ozioko of theInternationa Center for Ethnomedicine
and Drug Devel opment (InterCEDD) Nsukka, Enugu
State, Nigeria. Theleaveswerecleaned, cutintosmaller
pieces, dried under the sun for 48 h and pulverized to
coarse powder using a hand blender. About 1 kg of
leaf powder was extracted with 20 litres of methanol
by cold maceration for 48 h to obtainthe methanol ex-
tract (ME: 175g; 17.5 % w/w). A fresh batch of |eaf
powder (1 kg) was successively extracted with n-hex-
ane, ethylacetate and methanol to obtain the hexane
(HF: 84.6 g; 8.46% wi/w), ethylacetate (EF: 70 g; 7%
w/w) and methanol (MF: 50 g; 5% w/w) fractionsre-
spectively. Theextract and fractionswere concentrated
inarotary evaporator under reduced pressureand sub-
jected to phytochemica anadysis using the methods of
Harborne®3.

METHODS

Acutetoxicity and lethality (LD,) test

The LD, of the methanol extract (ME) was de-
termined in miceby theora and intraperitoned routes
using the method described by Lorke*¥, Thetest was
divided into two stages. In stage one; miceweredi-
vided into 3 groups (n = 3). Each group received a
dose (10, 100 or 1000 mg/kg) of ME suspended in
Tween 85 (3% v/v). The doses were administered
orally and thetreated animals observed for 24 h for
deaths. Since no death occurred in this stage, three
different higher doses (1600, 2900 and 5000 mg/kg)
were administered to afresh batch of animals(n=1)
in stagetwo. After 24 h of monitoring, no death was
recorded. The procedure was repeated with afresh
batch of miceusing theintraperitoned routeand asimi-
lar result was obtained. The oral and intraperitoneal
LD, of MEin micewasthus estimated to be greater
than 5000 mg/kg.
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Effect of extract and fractions on acute
inflammation

Topical edema of themouse ear

Theeffect of ME, EF, HF and MF on acutetopical
inflammation was eval uated by amodification of the
methods of Tubaro et a.[** and Attaand Alkohafi® as
previoudy described . Briefly, adult Swissabinomice
(15-25g) of efther sex weredivided into 5 groups(n=
7). Groups|-IV received topical application of 2 mg/
ear of ME, HF, EF and MF in Tween 85 (3% v/v)
respectively ontheouter (anterior) surfaceof theright
ear. Topica acuteinflammation wasinduced immedi-
atdy ontheinner (posterior) surface of thesameear by
goplication of xylene(0.02ml). Control anima sreceived
either vehicleor piroxicam (2 mg/ear). Two hours after
induction of inflammation, micewere sacrificed by over-
doseof chloroform anaesthesiaand both earsremoved.
Circular discs(6 mmdiameter) of boththeright (treated)
and | eft (untreated) earswere punched out using acork
borer, and weighed. Edematous response was quanti-
fied asweight difference between thetwo earplugs. The
level of inhibition of edemainthetreasted animasrela
tiveto control animaswasca culated usngthere ation:
Inhibition of edema(%0) = 100[ 1- (Rt-Lt/ Rc-Lc)] where
Rt = meanweight of right ear plug of treated animals;
Lt=meanweight of |eft ear plug of treated animas; Rc
=meanweight of right ear plug of control animals, Lc=
mean weight of left ear plug of control animas

Systemic edema of therat paw

Therat paw edemamethod of Winter et a.*® was
used. Increase in theright hind paw volume?’% in-
duced by the subplantar injection of fresh eggabumin
was used asameasure of acute inflammation. Adult
Swissalbino rats (100-250 g) of both sexesweredi-
videdinto 10 groups (n=6). Groups|-VIlI received
either 200 or 400 mg/kg of ME, EF, HF or MF sus-
pended in Tween 85 (3% v/v) administered oraly. Con-
trol animalsreceived either piroxicam (50 mg/kg) or
equivaent volumeof vehicle. Onehour later, inflamma:
tion wasinduced by injection of undiluted freshegg d-
bumin (0.1 ml) into the subplantar of theright hind paw
of rats. Thevolumeof the paw was measured by water
displacement beforeand at 0.5, 1, 2, 3 and 4 h after
egg abumininjection. Edemaformation wasassessed
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intermsof the differenceinthezero time paw volume
of theinjected paw and itsvolumeat thedifferent times
after egg dbumininjection. For each doseof extract or
fraction, inhibition (%) of edemawascal culated using
therelation”; Inhibition of edema (%) = 100[1- (a
x)/ (b-y)] where, a= mean paw volumeof treated ani-
mal safter egg abumininjection; x =mean paw volume
of treated animals before egg albumininjection; b=
mean paw volumeof control animasafter eggabumin
injection; y =mean paw volume of control animalsbe-
foreeggabumininjection

Effect of extract and fractions on chronic
inflammation

Formaldehyde-induced arthritisinrats

Themethod of Seylé?!wasused. Adult Swissal-
bino rats (150-270 g) of both sexeswere grouped and
treated as described above. On day 1 of the experi-
ment, onehour after extract adminigtration, arthritiswas
induced by injecting 0.1 ml of 2% v/v forma dehyde
solution into the subplantar of theleft hind paw of rats.
Formal dehydeinjection wasrepeated on day 3while
drug (extract or vehicle) administration was continued
from day 1 to day 10. Day to day changesin edema
was evaluated by measuring thevolume of water dis-
placed by theinflamed paw oncedaily for the 10 days.
The global edematousresponseto formaldehyde ar-
thritiswas quantified astheareaunder thecurve (AUC)
of thetime-courseof thearthriticevent. TheAUC was
cdculated usngthetrapezoidd rule. Thelevd of inhibi-
tion of arthritiswas calculated using therelation: [1—
(AUCVYAUCc)] 100WhereAUCc=AUC of thecon-
trol group; AUCt =AUC of thetreated group

Cotton pellet granulomatest

Theeffect of the extract and fractionson granulo-
matousinflammationwaseva uated with thecotton pellet
granulomatest??, Adult Swissabinorats (150-290 g)
of both sexes were grouped and treated as described
above. Briefly, sterileautoclaved cotton pellets (50 mg)
wereimplanted subcutaneously one on each side of
previously depilated back of ether anaesthetized rats.
Extractswereadministered orally oncedaily for 7 con-
secutivedaysstarting fromday 1 post-implantation. On
day 8, theanima swere sacrificed by overdose of ether
anesthesiaand the pellets carefully dissected out from
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thesurrounding tissues, dried overnightinahot air oven
at 60°C to a constant weight and weighed.

Satistical analysis

Data obtained was analyzed using ANOVA and
subjected to Fischer LSD post hoc test. Differences
between meanswere accepted significant at P<0.05.
Resultsare presented asMean+ SEM.

RESULTSAND DISCUSSION

B. coriaceaeisapopul arly acclamed effectiverem-
edy for severa disordersof inflammation. Experimen-
tal evaluation of the anti-inflammatory activity of the
leavesinrodents showed that the extract and fractions
suppressed the devel opment of acute and chronicin-
flammation to varying extents. Studieson acuteinflam-
mation showed that the extract and fractionsinhibited
acutetopica edemaof the mouse ear induced by xy-
lenewith the EF causing asignificant (P<0.05) effect
(TABLE1). Theextract and fractionsa so significantly
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(P<0.05) suppressed thedevel opment of systemic acute
edemainduced by eggdbuminintherat paw inadose-
related manner (TABLE 2). Theeffect on sysemicacute
edemaindicatesthat constituents of theleaves possess
trueanti-inflammatory activity and did not inhibit topi-
ca edemathrough acounter-irritant effect. Counter ir-
ritantsareknownto exert

TABLE 1. Effect of extract and fractionson acutetopical edema
of themouse ear

Treatment Dose Edema Inhibition
(mglear) (mg) (%)
Control - 9.29 + 2.02 -
ME 2 5.73+1.30 38.32
HF 2 7.84+1.48 15.61
EF 2 4.30 + 2.00* 53.71
MF 2 7.17+1.84 22.82
Piroxicam 2 4.29 + 1.30* 53.82

n =7; *P<0.05 compared to control (OneWay ANOVA; LSD post
hoc); Inhibition (%) of edema was calculated relative to the
Control; Values of edemashown areMean £ SEM: M E = metha-

nol extract; HF = Hexane fraction; EF = Ethyl acetate fraction;
MF = Methanal fraction.

TABLE 2: Effectsof extract and fractionson systemic acuteedemain rats

Dose Edema (ml)
Treatment
(mg/kg) 05h 1h 2h 3h 4h

ME 200 0.67 £ 0.03* 0.53+ 0.01* 0.48 + 0.02* 0.47 £+ 0.06* 0.40 + 0.05*
(19.28) (32.05) (38.46) (39.74) (44.44)

400 0.58 + 0.06* 0.42 £+ 0.04* 0.43 £ 0.05* 0.33+ 0.03* 0.30 £+ 0.02*
(30.12) (46.15) (44.87) (57.69) (58.33)

HF 200 0.68 + 0.01* 0.55 + 0.00* 0.58 £ 0.01* 0.48 £ 0.01* 0.48 + 0.01*
(18.07) (29.45) (25.64) (38.46) (33.33)

400 0.52+ 0.01* 0.43+ 0.01* 0.40 £ 0.03* 0.37 £ 0.02* 0.35 £ 0.00*
(37.35) (44.87) (48.72) (52.56) (51.39)

EF 200 0.48 £ 0.05* 0.32+ 0.03* 0.27 £ 0.05* 0.20 £ 0.02* 0.20 + 0.02*
(42.17) (58.97) (63.38) (74.36) (72.22)

400 0.40 £ 0.03* 0.30 £ 0.04* 0.25 + 0.03* 0.20 £ 0.02* 0.13 £ 0.04*
(51.81) (61.54) (67.95) (74.36) (81.94)

MF 200 0.70 £ 0.06* 0.58 £ 0.07* 0.53+0.07* 0.53 £ 0.06* 0.50 + 0.07*
(15.66) (25.64) (29.49) (32.05) (30.55)

400 0.47 £ 0.05* 0.43 £ 0.06* 0.38 £ 0.06* 0.37 £ 0.06* 0.37 £ 0.06*
(43.37) (44.87) (51.28) (52.56) (48.61)

Piroxicam 50 0.45 + 0.05* 0.30 £ 0.02* 0.20 £ 0.02* 0.15+ 0.02* 0.13+ 0.01*
(45.78) (61.54) (74.36) (80.77) (81.94)

Control - 0.83+0.01 0.78 £ 0.02 0.78 £ 0.01 0.78 £ 0.01 0.72+0.01

n = 6. *P<0.05 compared to control (One Way ANOVA; LSD post hoc); Values of edema shown are Mean = SEM; Values in
parenthesis represent Inhibition (%) of edema calculated relative to the Control; ME = methanol extract; HF = Hexane fraction;

EF = Ethyl acetate fraction; MF = Methanol fraction
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anti-inflammatory activity by diverting hyperemiaaway
from sitesof inflammation®. Thetopical anti-inflam-
matory effect may a so contributetotherdief obtained
whenthelesf poulticeisused intreatment of boils. The
mechanism of anti-inflammatory effect in acuteinflam-
mationisnot known but may not beunrel ated toinhibi-
tion of mediator release and cellular migration which
play well-established rolesinitspathogenesis.

On chronicinflammeation, chronic administration of
the extract and fractions significantly (P<0.05) inhib-
ited granulomatissue growth induced by cotton pellets
(TABLE 3) aswell asthegloba edematousresponse
toformaldehyde arthritis(TABLE 4). Granulomatis-
sueformed on aninert foreign body in adead space
comprisesan accumul ation of modified macrophages®!
and other cellsand tissues?+?1, Although the precise
mechanismsof anti-inflammatory effect of the extract
andfractionsareyet to

TABLE 3: Effect of extract and fractionson granulomatissue
growth

Extract Dose Granqlomatissue Inhibition
(mg/kg) weight (mg) (%)
Control - 109.2 + 6.64 -
ME 200 61.7 + 3.80* 43.49
400 68.3+4.77* 37.45
HF 200 98.5+0.9 9.8
400 90.8 + 4.55% 16.84
EF 200 53.3+2.47* 51.19
400 575+ 3.82* 47.34
MF 200 88.3+ 7.03* 19.14
400 100.8+ 10.8 7.69
Piroxicam 50 49.2 + 1.54% 54.95

n = 6. *P<0.05 compared to control (One Way ANOVA,; LSD post
hoc); Values of granuloma tissue weight shown are Mean *
SEM; Inhibition (%) of granuloma tissue growth was calcu-
lated relative to the Control; ME = methanol extract; HF =
Hexane fraction; EF = Ethyl acetate fraction; MF = Methanol
fraction.

bed ucidated, inhibition of granulomatissuegrowth sug-
geststhey may interferewith cdllular migration. Inhibi-
tion of cellular migration reducestheseverity or magni-
tudeof theinflammatory response.

Solvent-guided extraction of theleaveswhich &f -
forded thefractions, was performed torelatebiologica
activity to congtituents. A comparison of themagnitude
of anti-inflammatory activity of theextract and fractions
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TABLE 4: Effect of extract and fractionson global edematous
responsetoformaldehyde arthritis

Extract Dose AUC I nhibition
(mg/kg) (ml/day) (%)
Control - 3.23+£ 043 -

ME 200 2.13+0.23* 34.06
400 1.87 + 0.34* 42.11
HF 200 1.82 £ 0.40* 43.65
400 2.27+ 0.06* 29.72
EF 200 0.68+ 0.28* 78.95
400 1.00+ 0.01* 69.04
MF 200 2.30+ 0.34* 28.79
400 1.22+0.12% 62.23
Piroxicam 50 0.66 + 0.04* 79.57

n = 6. *P<0.05 compared to control (One Way ANOVA; LSD post
hoc); Values of AUC shown are M ean £ SEM; Inhibition (%) of
AUC was calculated relative to the Control; ME = methanol
extract; HF = Hexanefraction; EF = Ethyl acetatefraction; MF
= Methanol fraction; AUC = Area under the curve of edema
time curve.

showed that the ethyl acetate fraction (EF) caused the
greatest and most consistent inhibition of acute and
chronicinflammation. Whiletheextract and other frac-
tionstested positiveto alkal oids, carbohydrates, fla-
vonoids, glycosi des, saponins, tannins, terpenoidsand
geroids, phytochemical andysisshowed that akaoids,
flavonoidsand resinsweredetected inthe ethyl acetate
fraction. Itisthusreasonableto suggest that these con-
stituentsmay account for the anti-inflammeatory activity
of leaves of this plant, in addition to the sterol g4
earlier isolated. Sterolslikelupeol, haveaso beeniso-
lated from other plants and shown to possess anti-in-
flammatory activity!®, Intheacutetoxicity andlethdity
studies, ord and intraperitoneal administration of upto
5 g/lkg of theextract caused no deathinmice. Thus, the
oral andintraperintoeal LD, of theextractinmicewas
estimated to be>5g/kg. Thishigh LD, , valuesuggests
that theleaves may be generally regarded as safe and
possessesaremoterisk of acuteintoxication.

In conclusion, this study showed that leaves of B.
coriaceae possessanti-inflammatory propertiesin acute
and chronicinflammationwhich providesarationaefor
itsusein traditional medicine practicefor disorders of
inflammation. Thecongtituentssuch asalkaloids, fla-
vonoidsand resinsdetected in the most active solvent
fraction may account for the anti-inflammatory activity
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inadditiontothe sterolsearlier isolated.
SUPPLEMENTARY INFORMATION

Phytochemical constituentsof extract and frac-
tions: Theresultsof the phytochemicd anaysisof ex-
tract and fractionsare shown.
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