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Abstract: The ethanolic extract of Lantana camara leaf was evaluated for their wound healing potential in rats.
Four groups of adult male Wistar albino rats were experimentally wound in the posterior neck area. A thin layer
of blank placebo was applied topically to wounds of Group 1. Wound of Group 2 and 3 animals were dressed
with a thin layer of placebo containing 5 and 10% L. camara extract, respectively. A thin layer of mtrasite gel
was applied topically to wounds of Group 4 animals as reference. The effects of these topical applicants on the
rate of wound healing and histology were assessed. Wound dressed with placebo containing plant extracts
significantly healed earlier than those treated with blank placebo. Wounds dressed with placebo containing
10% extract significantly accelerate wound healing activity compared to wounds dressed with placebo
contaimng 5% extract. Histological analyses of healed wounds confirmed the results. Wounds dressed with
placebo containing extracts showed markedly less scar width at the wound enclosure and wounds contained
large amounts of fibroblast proliferation and more mature and densely packed collagen with accompanying
angiogenesis compared to wounds dressed only with blank placebo. We conclude that L. camara extract

significantly enhanced the acceleration rate of wound enclosure in rats.
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INTRODUCTION

Lantana camara L. (Verbenaceae) 1s listed as one of
the important medicinal plants of the world (Ross, 1999).
Lantana plant has been reported to possess a munber of
medicinal properties (Ghisalberti, 2000). Various parts of
the plant are used in the treatment of itches, cuts, ulcers,
swellings, bilious fever, catarrh, eczema, dysentery and
chest complamnts of children, fistula, pustules and
rheumatism (Agarwal, 1997). Some metabolites 1solated
from their leaves have antitumor activity (Mahato ef al.,
1994); inhibitor of protein kinase C (Herbert et al., 1991)
antiviral (Inada et al,
antipyretic activity (Uzcategui ef al., 2004); antithrombin
activity (O” Neill et al., 1998); antimicrobial (Kumar et al.,
2006), antimutagenic (Barre et al., 1997), antimotility
(Sagar et al., 2005), antunflammatory (Basu and Hazra,
2006); msecticidal and termicidal effects (Bouda et al.,
2001; Verma and Verma, 2006) and antioxidant activity

1995), antinociceptive and

(Saimi et al., 2007). There are no data available regarding
its wound healing potential of L. camara leaves.
Therefore, the present study was undertaken to evaluate
the wound healing property of ethanclic leaf extract

mnrats.
MATERIALS AND METHODS

Placebo: An aqueous cream placebo was obtained from
Department of Pharmacy, Faculty of Medicine, Umversity
of Malaya (Sunward Pharmaceutical SDN BHD. MAL
19920890X).

Intrasite gel: Intrasite gel was purchased from University
Malaya Medicial center Pharmacy. Intrasite gel is a
colorless transparent aqueous gel, which Contains a
Modified Carboxymethylcellulose (CMC) polymer
together with propylene glycol as a mumectant and
preservative. Intrasite gel, is an amorphous hydrogel,

Corresponding Author: Mahmood Ameen Abdulla, Department of Molecular Medicine, Faculty of Medicine,
University of Malaya, 50603 Kuala Lumpur, Malaysia



Fezs. T Med Sei, 7 ) 75278 2009

which gertly re-hydrates necrotic tissue, facilitate
autolytic debridemen, while being able to loosen and
ghzorh slough and exudates, cleaning the way for
effective wound healing, It is also designed for wounds
that are grarod ating and epithelialising Tt can also be used
to provide the optimwm moist wound management
envAromment daring the later stages of wound closure. It
is notradherent and does not harm wiable tissue or the
gkin swrounding the wound. This makes Intrasite gel
ided for every stage in the wound management process.
(Intrasite gel is a trademark for Smith and M ephew Lid)
(Williatm s, 15994),

Lignocaine HC1 (2%, 100 mgs mL): The loca
aniesthesia was parchased for Animal House, Faolty of
Mledicine, Urdversity MWalaya.

Plant materials: The leaf of Lefoar comara were
coll ected from Urdversity Walaya garden andidentified by
cothjpati son with specimens available at the Hetharium of
Rimba Ilmu, Institde of Science Biology Urdwersity
Malaya The plants were, wash with water and dried in
incubator at 30°C for 5-7 days. The dried m aterials were
grownd to powder using a grinder.

Preparation of L. canara alkohelic extract: The
dried powder was extracted by maceration in ethanal
(100 1300 mL, wv"inacomical flask for 5 days at 37°C.
Afterwrards, the solwvent was filtered using a filter fiarmel
atud the solvents were distilled under reduced pressre in
EVELA rotay evaporator utitil ex cess solvent evaporated
The dcoholic extract of L. comeara was mized homoge-
fieously with Hlark Vaseline in the concentration of 5%
atid 10% (w w™") each. The extracts were kept infridge at
4°C until used

Exp erimental animals: Wistar albino rats were obtained
from the arimal house, Facuty of Medicine, Urdversity of
Ilalaya and Ettdc Mo, PLI 2259/2006 MAA (). The ras
were divided randomly irto 4 growps of 6 rats each Each
rat that weighted hbetween 200-230 g was housed
separately. The animals were maintsined o standard
pellet diet and tap water.

Experimentally induced wounds: The animals were
atesthetized by diethyl  ether. The skin  shaved,
disinfected with T0% alechol and injected with 1 mL of
Lignocaine HC1 (2%, 100 mgs mL). An citde area of
uriform wounnd 2.00 cm it diameter was excised from the
nape of the dorsal neck of al rats with the aid of round
seal as described by Motton and DMelone (1972) with
slight modification (Fig. 17, Avald incision of the muscle
layrer and tension of skin was kept constant during the
procedure.

Td

Fig. 1: 2.00 cm dameter excision skin wound on day O
before application of wehicle

Topical application of vehicles: Growup 1 ardmals were
dressed topically taice daily with thin layer of blank
placebo. Thin layer of placebo contaning 5 and 10%
Lepifarn comara extracts each were applied topically
twice daily to the wounds of Group 2 and 3 rats
respectively, Thin layer of Intrasite gel were topically
applied twice daily to Group 4 animals as referenice. The
wonnd waz observed daily until complete wound-healing
process ocowrs atnd then the amimals were sacrificed by
overdoge of diethyl ether.

Histological evaluation of healed wounds: Jpecimens of
ghein from healed wounds from each rat were fized in10%
buffered form din solution for histopathological siadies.
dections of the healed skin were made at a thickness of
5 pL., stained with hermatoxvlin and eosin(H and E), were
asseszed for histopathological changes. The microscopic
glides were photographe d.

Statistical amalysis: Al walues are reported  as
meattEER and the statistical sgnificanice of differences
atn ofyg groups wetre assessed using one-way ANOVA A
vaue of 005 was conaidered s gnificard.

RESULTS

Wioands treated with aleoholic extracts of L cameara
ot with Irtrasite gel showed considerable signs of dermal
healing and s gnificartly (p<0.05) decrease mean wogwd
healing time than those treated with blank placebo
(Table 1, Fig 2 and 3). Also wounds treated with 10%
extract ot Intrasite gel sigrificattly possesses better
healing and healed faster compared to wounds treated
with 5% extract in placebo. There were no signifi cant
differences betw eenn wounds treated with 10% L. camara
extract and Intrasite gel in the term of duration of wound
healing (Tahle 17,
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Tahle 1: Time required for wonmd healigs by I, aow ame ihoe speritental aniirele

Lnithal oToaps Hio. aniiva s Type of drecsinge Hea brg titme (dayrs)
1 f Blank pliceto (Me gative cortrol) 198340 67
2 G 5% L. cemn g fplacebo 15,1740 448
3 f 10%: L. cmpera inplacebo 12,1740 487
4 G Bfracite mel (positive condral) 12.0040.37°

O wrakne s vrere expre seed ac mean and #5tandard Eror e ang Blear writh diff ererd ampersapts were signd i st by differert (=005

Fig. 2: Complete wound healing with 10% L camara
extract on day 11

Fig 5: Histological section of a negative control wogud
showing a very troad scar region (H and E stain
=4

Fig 3: Wound healing on day 19 in animal treaed with
blark placebo

Fig 4: Higtological sectioth of a healed wound treated
with 10% L comora  extract showing an
intermediate scar region (H and E stain =400)

Histologically, wounds dressed with methanolic
extracts of L. coamara of Intrasite gel contaned markedy
fewer itflammatory cells, less scarring at the wound
enclosure,  more  proliferating Hood  capillaries
(atgiogeness) atd more collagen fitwes compared to
woutds dressed oy with Wlank placebo (Fig 4-T).

7

Fig 6: Histological section of a healed wound dressed
with placebo contairdng 10% L canara extract.
Gramiation tissue contans more  collagen,
fibrotlast and blood capillaries and there is an
absence of inflammatory cells(H and E stain =20

Fig 7: Histological section of a healed wound dressed
otdy with blank placebo, Gramndation tissoe con-
taitis less collager, fibroblast and Wlood capillaries

atwd m ore inflamm atory cells (H andE stain #8200
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DISCUSSION

In the present study, topical application of L. camara
extracts sigmficantly enhanced the rate of wound healing.
Wound healing effects may be due to up-regulation of
human collagen T expression (Bonte et al., 1993) and an
mcrease in tensile strength of the wounds (Suguna et al.,
1996). Enhanced healing activity has been attributed
to increased collagen formation and angiogenesis
(Shukla et al., 1999). Collagen occupies a central role in
the healing of wounds, as 1t 13 a principal component of
comnective tissue and provides a structural frame-
work, strength and milieu for the regenerating tissue
(Cohen et al., 1992). Angiogenesis in granulation tissues
mnproves circulation to the wound site thus, providing
oxygen and nutrients essential for the healing process
(Szabo et al., 1995) that include-re-epithelization. Growth
factors such as basic fibroblast growth factor stimulate
epithelial cell proliferation and angiogenesis thus are
mnportant to  accelerate wound Thealing activity
(Buntrock et al., 1982). Oxidative stress plays a major role
in the pathogenesis of various diseases including wounds
and ulcers. L. camara leafl extract has shown to contain
flavonoids (Pan et af., 1993) and terpens (Begum ef al.,
2003), which may mediate the wound healing process.
L. camara prevented lipid peroxidation that may suggest
that it may be acting as antioxidant (Sair et af., 2007).
Antioxidants have been reported to play a sigmficant role
in the wound healing process. Tt appears that antioxidant
may be an important contributory factor in the wound
healing property (Shukla et af., 1999). Studies have shown
the topical application of compounds with antioxidant
properties on patients or animals to significantly improve
wound healing and protect tissues from oxidative damage
(Martin, 1996). L. camara leaf possesses antitumor, anti-
viral, antibacterial and anti-inflammatory activities and
thus the wound healing activity could be attributed to
these properties (Xu et al, 1996). Wound healing
properties of L. camara also could be due to antimicrobial
activity (Deena and Thoppil, 2000). L. camara extract
exhibited significant antimicrobial activity and properties
that support folkloric use in the treatment of some
diseases as broad spectrum antimicrobial agents. This
probably explamns the use of these plants by the
indigenous people against a number of infections since
generation (Kumar et al., 2006).

CONCLUSION

In conclusion, the cwrent study revealed that
methanolic extracts of). L. camara were suitable as topical
application for wounds as indicated by the significantly
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faster rate of healing and reduced scarring at the wound
enclosure. Histologically, there were also comparably
fewer inflammatory cells, more angiogenesis and collagen
fibres in the granulation tissue.
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