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ABSTRACT KEYWORDS
The present study evaluated the wound healing activity of gel formulation Albemoschus esculenta
of Albemoshus esculenta gum and Vernonia amygdalina Del. (Astereaceae) gum;
leaf extract. Cicatrin® antibiotic powder was used as standard wound heal - Cicatrin®Gel:;
ing formulation. Gels containing different proportionsof A. esculenta gum: Vernonia amygdalina
V. amygdalina leaf extract were prepared and al the formulations were Leaf extract:
evaluated using the excision wound model. Gel preparationswere smeared Wound heali n,
on thewound of known diameter inflicted on the dorsum of abinorats. To 9

determine the rate of wound healing, the diameter of each wound was
measured daily for 15 days. The wound healing effects of the preparation
were compared within the batches to find the proportion that heal ed faster
and to that of Cicatrin®. In al the formulations, there was a progressive
reduction in thewound diameter with time and there was acompl ete wound
closurein al the gels formulated with the extracts by the 15" day. It was
concluded that the gel formulations of V. amygdalina leaf extract with A.
esculenta gum possessed wound healing effect which was comparable to
effect produced by Cicatrin® alone. © 2011 Trade Sciencelnc. - INDIA

INTRODUCTION

Wound hedling generaly impliesreconstruction of
theintegrity of thedamaged skin. It involvesachain of
well organized biochemica and cellular eventsleading
to growth and regeneration of wounded tissuesinaspe-
cid manner™™, Immediately after wounding, tissuere-
pair beginswith haemostasis. Hedling theninvolvesa
complex chainof eventscoordinated by key cells, prin-
cipally macrophages, which usean array of polypep-
tidegrowthfactors. These newly identified factorsact

toinducemigration and multiplication of cells, aswell
asthe production of other growth factors. Theinterre-
lated processes of epithelialisation, angiogenesis,
fibroplasias and collagen synthesis occur only when
appropriate cellsreceive growth factor encoded sig-
nals. Antibioticsform the mainstay of wound manage-
ment by eliminatinginfection thusalowingthe natural
tissue repair processes to start. With the increasing
emergenceof multipleantibioticsresistance, woundiso-
latesare posing enormous public health concernsthus
making the need for exploring possibleaternativesa
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necessity.

TheWorld Hed th Organi zation (WHO) isencour-
aging, promoting and facilitating the effective use of
herbal medicinefor health programs. Thisisbecause
plantshaveformed thebas s of sophisticated traditiona
medicine system and natural products make excellent
leads for new drug devel opment!?. |t was estimated
that about 80% of theworld inhabitantsrely on tradi-
tiond medicinefor their primary hedth careand play an
important roleinthe hedth care system of theremain-
ing 20% of the population™. The potentia of higher
plants as asource of new drugsisstill largely unex-
plored; hencelast decadewitnessed anincreaseinthe
investigation on plantsas sources of new biomolecules
for human disease management!*%. A large number of
the plantsare used for variousmedicina purposesin-
cluding wound management. Tradlitiona treatment of
circumcision wounds, other woundsand chronic skin
ulcerswith locally prepared herbs and other natural
occurring substances hasbeen known for generationg®.
The leaf extracts of Garcinia kola, Vernonia
amygdalina®” and honey® areextensively employed.

Vernonia amygdalina Del. (Astereaceae) popu-
larly known ashitter leaf iswidely used for itsthera-
peutic and nutritional purposes. Itisashrubof 2-5m
tall with petiolateleavesof about 6.0 cmwide®?. Itis
nativeto the South Eastern part of Nigeriawhereitis
commonly usedfor preparing soup and hasbeenwidely
used infolk medicineas anti-maaria, purgative, anti-
parasitic or inthe treatment of eczemaand for main-
taining healthy blood glucoselevel §1°. Other effects
reported for the plant include anthelminthic,
antitumorigenic fever, hiccups, and gastric discomfort!™
13 and treatment of multi-drug resi stant infection and
wound management(.

Gumsare polysaccharide complexesformed from
sugar and uronic acid units*4. Gums may be natural
polymerssuch as proteins and carbohydrates, derived
polymersobtained from natura polymersby chemical
modification such asmethyl cdllulose; or synthetic poly-
mersobtained by synthesisfrom low molecular weight
substances such as polyvinyl alcohol®. Being poly-
mers, gumsfind extensive usein many fieldssuch as
thickeners, adhesives, gelling agents. In pharmaceuti-
ca preparations, they are used asemul sifiers, stabiliz-
ers, binders, disintegrants, suspending agentsetc. The
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synthetic and semi-synthetic gumsare not only ex-
pensive but not awaysavailableto thelocal industries
especidly indeveloping countries®, Theseaddtothe
cost of pharmaceuticalsand other industrial products
which are produced with thesegums. The natural gums
are easily available and hence cheaper and some of
them have been characterized*®. The plants sources
are described briefly. Albemoschus esculenta
(Malvaceae) isahibiscus-like flower that produces
capsulesresembling elongated boils. Thegum from
theplantiswiddy usedin Nigeriaand actsasathick-
ening agent in soups. Therheological properties of
the gum mucilage of A. esculenta have been stud-
ied*,

Gelsarepreparationinwhichthebaseisusualy a
carbohydrate polymer (starch, pectin, methylcellulose,
tragacanth, sterculli gum) and water'*8. They are semi-
solid systems consisting of suspension of small inor-
ganic particlesor largeorganic molecules®?. Thereare
two classes of gels-hydrophobic gelswherethe bases
areusudly liquid paraffin with polyethyleneor fatty cils
gdledwith calloidd slicawhilehydrophilicgelsusudly
consst of water, glycerol or propyleneglycol gelledwith
auitablegelling agents. Gdl formulationshavebeenre-
ported to promote wound healing!*9.

Though the leaf extracts of V. amygdalina have
been used traditionally aswound healing agent, asys-
tematicinvestigation of itsgd formulationonthewound
heding activity islacking. Inthe present study, thewound
healing of the gel formulated with A. esculenta gum
and loaded with leaf extract from V. amygdalinawas
investigated.

MATERIALSAND METHODS

Extraction of gum

The extraction of gum followed the procedure re-
ported by Uzor et. all*®. The A. esculenta fresh pods
were purchased from Ogige market, Nsukka, Nigeria.
The plant material swere washed thoroughly with dis-
tilled water after which the barkswere peeled and cut
into pieceswith aknife. Themateria swere soakedin
freshly prepared doubl e strength chloroform water for
24 hours for the gums to ooze out. Sodium
metabi sul phite at aconcentration of 0.1%w/v wasadded
asan antioxidant to prevent atmospheric oxidation of
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the gums. The gums were expressed from the plant
materialsand precipitated from the aqueous medium
using acetone in the proportion of one part to three
parts of gums. Furthermore, the gums were washed
daily for one week by soaking in fresh acetone each
day. They were then dried in the desiccators for 24
hours after which they were pul verized using mortar
and pestleand further sieved with seve number 125.

Plant materials

Thefreshleavesof V. amygdalina Del. were col-
lected fromthenaturad habitat in Nsukka, Enugu State,
Nigeria Their botanicd identity wasconfirmed by Mrs.
Eze of Botany Department, University of Nigeria,
Nsukka. A voucher specimen of the plant has been
deposited inthe University of Nigeria, Nsukka.

Prepar ation of extract

The extracts were prepared following the proce-
dureearlier reported®. Theleaveswere sorted out to
obtain only thefresh leaves and washed with distilled
water. They were shade dried for threedaysand dried
leavespulverized withamanua blender. A portion (150
g) of the powdered |eaves was cold macerated with
digtilled water for 24 hoursand filtered to obtainthe V.
amygdalina agueous extract (VAE; 35 g) whichwas
concentrated in afreeze dryer and stored for gel prepa
ration.

Preparation of gel

Threebatchesof gel wereprepared containing dif-
ferent proportion of A. esculenta gum and V.
amygdalina as shown below:

Batch 1: 5% gel of A. esculentus gum + 1.0g of
VAE;

Batch 2: 10% gel of A. esculentus gum + 1.0g
VAE;

Batch 3: 15% gel of A. esculentusgum + 1.0g of
VAE.

Gelswere prepared according to an earlier de-
scribed™. The powdered gum was added to 10 ml
of distilled water and stirred properly to allow uni-
form mixing, and then 1 g each of V. amygdalinawas
added gradually to each gum dispersion and stirred
vigoroudly until homogenous mucilagewas produced.
The gel wasalowed to stand for 24 h for complete
hydration.

—=> [ul| Paper
Animals

Adult albino rats (200-300 g) of both sexeswere
purchased from the Department of Pharmacol ogy and
Toxicology, University of Nigeria, Nsukka They were
maintained in normal and standard |aboratory condi-
tionsand fedwithcommercid diet (Vital Feed Nig. Ltd.)
and water, ad libitium. They were maintained in nor-
mal and standard laboratory conditionsof temperature
(28+2 °C) and relative humidity (46 + 6%) with 12-
hour light-dark cycleand adequateventilation. Theani-
ma sweredividedintofivegroupsof four animalseach.
Each group received different treatment asfollows:

Group 1received Batch 1 gd;

Group 2 received Batch 2 gd;

Group 3received Batch 3 gd;

Group 4 received Cicatrin® powder (positive con-
trol) while

Group 5received no medication.

Permissionfor theuseof animasand animd proto-
colswasobtained from theAnimal Ethics Committee
of theUniversity of Nigeria, Nsukka, prior to experi-
mentation.

Evaluation of wound healingrate

Theanima swere anaesthes zed with diazepamin-
jection (0.5ml, i. p.) after which their lower back and
left flank were clipped with clippers. After thoroughly
swabhbing with cotton wool soaked in methylated spirit
and allowingtodry, full-thicknesswounds (2 cmindi-
ameter) were produced by excising the skin and sub-
cutaneoustissuedowntotheleve of themusclefascia
using surgical scissorsand forceps. Thewoundswere
immediately dosed with asuperficia smear of the gel
preparation. Test samplewasadministered topicaly to
thewounded areato therespectiveanimalsevery day
garting fromtheday of woundinfliction (Day 0). Wound
diameter was measured every 2 daysand wound heal -
ing was cal cul ated asthe number of daysrequired for
wound to close.

Satistical analysis

Resultswereanalyzed using oneway analysis of
variance (ANOVA) and results expressed asMean +
SEM. Datawasfurther subjected to L SD post hoctest
and differencesbetween meanswere accepted assig-
nificant at p < 0.05.
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TABLE 1: Effect of A. esculentagel containing V. amygdalinaleaf extract on wound diameter

Group Description Wound healing diameter (cm) on day post surgery?

Day Day Day Day Day Day Day Day Day Day

0 2 5 7 9 11 12 13 14 15
200 165 090 065 050 035 015 0.00 0.00 0.00

1 0.5gAEG+1.0gVAE + + + + + + + + + +
000 005 010 015 025 015 0.05 0.00 0.00 0.00
200 170 110 105 08 075 045 020 0.10 0.00

2 1.0gAEG +1.0g VAE + + + + + + + + + +
000 010 010 000 045 015 025 0.00 0.00 0.00
200 165 110 090 060 045 025 010 0.05 0.00

3 159gAEG+1.0gVAE + + + + + + + + + +
000 005 010 000 015 025 0.05 001 0.00 0.00
200 175 130 100 070 050 030 0.05 0.00 0.00

4 10 g Cicatrin® powder + + + + + + + + + +
000 005 010 015 010 010 040 005 0.00 0.00
200 18 115 110 100 100 095 085 0.80 0.75

5 No medication + + + + + + + + + +
000 005 015 010 0.00 000 0.05 0.00 0.00 0.05

aWound diameter+SEM, n=3; *Statistically different from Cicatrin® (p<0.05); AEG=A. esculentus gum; VAE=V. amygdalina

leaf extract.

RESULTSAND DISCUSSION

Results of thestudy showsthat inall theformula-
tions of the A. esculenta gel and V. amygdalina leaf
extract, therewasasteady declinein thewound diam-
eter withtime (TABLE 1). Thisisalso presented in
Figure 1 which showsthe percentagereductioninthe
wound diameter with time. Interestingly, therewasa
completewound closurein al thethree gel formula-
tionsof theV. amygdalina extractsby the observation
period of 15 days. There was however, avery slow
reduction inthewound diameter in Group 5 animals
which received no medication, suggesting that theex-
tractsand the gum possesswound hedling activity. Ani-
malsin Group 1 that received 5% of thegel containing
1% of VAE (batch 1 gel) exhibited the fastest wound
hedling rate asthere was a 100% wound closure by the
13" day post wound infliction. Thewound closure by
batch 1 gel wasbetter than that of Cicatrin® (Group 4),
astandard drug for wound dressing, which produced a
100% wound closure by the 14" day. Based on the
LSD analysis, there was no significant difference
(p>0.05) between Groups 1, 2, 3, and 4 in the mean
wound diameter on day 2 while on other days there
were marked differencesinthewound diameter inthe
variousgroups. Theresultssuggest that though Group
1 produced thefastest rate of healing whilethe other
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Figure 1: Wound reduction ratein animalstreated with V.
amygdalinaleaf extract formulated in A. esculentagelscom-
pared with Cicatrin®

formulations of gel and V. amygdalinaleaf extract had
comparablewound heding efficacy smilar to Cicatrin®.
Thegd containing leef extract may havefacilitated chains
of haemostatic processesto effect thewound heding.
Haemostasisisimportant for initiation of tissuerepair
processes proceeds through a cascade of reactionsto
cause blood coagul ation and wound healing!*®. Addi-
tionally, thewound healing effect of theformulations
could beattributed to theinherent ability of gelsto cover
wound surfacethereby diminating infection and alow-
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ing thenatural tissuerepair processto take place%?,

Thewound healing property of A. esculenta gel
containing V. amygdalina leaf extract may be at-
tributed to the phytoconstituents present in the plant,
which may beeither dueto their individual or addi-
tive effect that facilitated the process of wound heal -
ing. At this stage, it is difficult to say which
component(s) of the extracts or the gum were re-
sponsiblefor thewound healing activity. However,
compounds such as steroid, glycoside and sesquit-
erpenelactoneslike vernodalin which possess anti-
microbial properties have been isolated from the
V.amygdalina plant!?!. Theantimicrobial activity of
V. amygdalinal¥ suggeststhat theleaf extract could
facilitate wound healing by preventing infection or
eradicating already established infection thereby al-
lowing the natural wound healing processto take
place. Wound healing activity of medicind plantshas
been associated with their antioxidant properties*®
20,2223 pPhytochemical studiesare underway in our
laboratory to isol ate the active components respon-
siblefor these pharmacologica activities.

CONCLUSION

Theresultsof the present investigation have shown
that the leaf extract of Viernonia amygdalina formu-
lated as gel with the gum from Albemoschusesculenta
possessed wound healing effect that was comparable
to astandard drug Cicatrin®. Thishas confirmed the
traditiond useof V. amygdalinalesf extract for wound
dressing and soretreatment.
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