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Abstract: Problem statement: The investigation for possible antimicrobial ansdumd healing
activity of ethanolic and aqueous extractd/oVitigenia L. leaves were performed. The antimicrobial
activity of extract was studied against the 8 badalteand 2 fungal strains using agar cup plate ogkth
Approach: The wound healing effect of both the extracolVitigenia L. leaves were evaluated by
incision and excision model in rats. The incisiond®l was assessed by the breaking strength and
excision model by % wound contraction and periodEpithelialization.Results: The results showed
that both the extracts exhibited significant antirbial activity against all the tested microorgans

and have significant wound healing activity as ewid from the breaking strength; % wound
contraction and period of epithelializatio@onclusion: Therefore, the present study provides a
scientific rationale for the traditional use\afVitigenia L. in the management of wounds.
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drug development, antimicrobial activity, enouglentfic data

INTRODUCTION healing property of this plant has not been sukpktd
scientific evaluation and there is not enough ddien

Herbal drugs play a role in the management O]c_iata to support the claims made in the ancient
various disorders; most of them speed up the raturdt€rature. The need for safer and effective wound
healing process of humans. Numerous medicinal planf€2ling drug and the lack of enough scientific data
and their formulations are used for various discsde ~ SUPPOTt the claims made in ancient literature priemip

ethno medical practices as well as traditionalesyst (1€ Present study. Since the leaves are one of the
of medicine in IndiaV. Vitigenia L. is large woody ImPortant parts of the plan¥. Vitigenia L., it was

deciduous climber and is frequent in the deciduoud!S€d for the pharmacological investigations.

forests in India (Basu and Kirtikar, 1999). Vitigenia

L. is included in the group of fruit drugs (phalaya) MATERIALSAND METHODS
by Charaka. The fruit is antiscorbutic, astringent,~qaction and authentication of plant material:
carminative, cardio tonic, cooling, emollient ansed  pjant ofv. Vitigenia collected from road side between
in anorexia, colic dyspepsia, heart diseases, pileshimja and Solan (Himachal Pradesh), India. The
difficult micturation, skin diseases, thirst anded. A ¢ojlection was done in the month of August. It basn
wound may be defined by (Cotram al., 1999) as a aythenticated by Prakash Singh, Reader, Dept. of
break in the epithelial integrity of the skin oryn@lso  Botany, A.N, College, Patna, Bihar, India. The
be defined as a loss or breaking of cellular andspecimen receipt was submitted in the department fo
anatomic or functional continuity of living tissue. future reference.

Wound healing studies are mainly aim to detect

various means and factor influencing healing preces Preparation of the leaves extract:

so they could be either used or avoid in clinicalEthanolic extract of V. Vitigenia leaves: The leaves
practice to favorably alter the healing process asvere removed from plant and dried in shade therewer
stated. Review of literature revealed that the vebun powdered mechanically to get the coarse powder.
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Weighed quantity of coarse powder (1 kg) wasPreparation of standard fungal suspensions. The
extracted with ethanol at 60-70°C up to 72 h. ikhéet  fungal cultures Aspergillus niger, Candida albicans
apparatus. A brown semi-solid extract was obtainedvere maintained on Saboraud dextrose agar, inadibate
after concentrating ethanolic extract. at 25°C for 4 days. The fungal growth was harvested
and washed with sterile normal saline and finally
Aqueous extract of V. Vitigenia roots: The fresh suspended in (100 mL) of sterile normal saline ted
leaves were collected, powdered and dried under thguspension was stored in refrigerator till used.
shade. The aqueous extract was prepared by using
maceration technique of extraction. Filter therdlle. | vitro testing of extractsfor antimicrobial activity:
The filtrate was concentrated on water bath Usingresting for antibacterial activity: The cup-plate agar
petridish. The temperature was maintained at SUM@.  giffusion method was adopted according to (Kavanagh
semisolid extract was dried an_d weighed. The sdidiso 1972) to assess the antibacterial activity of thepared
mass (brown colour) was obtained. extracts. 0.6 mL of standardized bacterial stock
) ) o ) suspensions (10 -10) colony- forming units per masw
Phytochemical screening: Preliminary phytochemical  thoroughly mixed with 60 mL of sterile nutrient agao
screening of the ethanolic and aqueous extract®. of 1 of the inoculated nutrient agar were distribubet

Vitigenia L. leaves was performed to test the presencgyeyile petri dishes. The agar was left to setiamgch of
of the active chemical constituents. (Anonymou949 4 oqa plates 4 cups, 10 mm in diameter, were aug @s

Khandelwal, 2008). sterile cork borer no. 4 and the agar discs wer®ved.
Alternate cups were filled with 0.1mL of each egtsa
Antimicrobial activity: For antimicrobial activity 4 using micro titer-pipette and allowed to diffuserapm
Gm + ve, 4 Gm-ve and 2 fungal strains are used. temperature for 2 h. The plates were then inculdatéite
upright position at 37°C for 18 h. Two replicatesrgv

gtranrﬂ]-p?ostlve bade”% .“Ba%”us :/llfbt'"'s’ carried out for each extract against each of tre te
|Ut1[asyOCOCCUS aureus, bactilus Lereus, Icrc)Coccugrganism. Simultaneously addition of the respective

solvents instead of extracts was carried out asraien
After incubation the diameters of the results armimh
inhibition zones were measured, averaged and tta me
values were tabulated.

Gram-negative bacteria: Escherichia coli, Proteus
vulgaris, Pseudomonas aeruginosa,Salmonella typhi

Fungi: Aspergillusniger, Candida albicans ) ) o
Minimum Inhibitory Concentration (Zone of Tegting for anti-fungal activity: The same method as

Inhibition): for bacteria was adopted. Instead of nutrient agmast
and Mould extract agar was used. The inoculated
«  Agar cup plate diffusion method medium was incubated at 25°C for two days for the
« For Gm+ve and Gm-ve Bacteria: Agar Media is Candida albicans and three days for Aspergillugmig
used (Lutterodtet al., 1999)
e For Fungal Strain: Saboraud dextrose agar media is
used Wound healing activity:
Animals. Wistar albino rats of either sex weighing
Preparation of the tested organisms between 180 and 200 g were obtained from Nitin

Preparation of standard bacterial suspensions: The  Biologicals, New Delhi, India the study was apprbve

average number of viable Bacillus subtillis, by the Institutional Ethics Committee for animal

Staphylococcus aureus, Bacillus Cereus, Micrococcuexperimentation PDM School of Pharmacy, Safidon
luteus, Escherichia coli, Proteus vulgaris, Pseudomonas(PDM/IEAC/11/06/02), Safidon, Haryana (India) and
aeruginosa, Salmonella typhi organisms per mL ef thall the procedures on animals were carried outeas p
stock suspensions was determined by means of taesu CPCSEA guidelines, India. The animals were
viable counting technique. About {00°) colony- acclimatized to standard laboratory conditions of
forming units per mL was used. Each time, a frasbks temperature (22+3°C) and maintained on 12:12 h
suspension was prepared; the experimental corglitiodight: dark cycle. They were provided with regular
were maintained constant so that suspensions \itj v rat chow (VRK laboratory animal feed) and distilled
close viable counts would be obtained. water ad libitum.
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Acute skin irritation test: The study was carried out as
suggested by (Gfelleet al., 1985) on rats. An area
measuring about 500 mfmon the dorsal fur of the

animals was shaved. The extracts were applie

separately to different groups of animals. Aften,4he
skins were observed for signs of inflammation.

, 6 (4): 119-123, 2011

Table 1: Antimicrobial activities of 10 mg mLof V. Vitigenia L.
extracts (minimum inhibitory concentration)

ptrain

Zone of inhibition (mm)

Organism Standard Alcoholic Aqueous

‘Gram positive  Bacillus subtillis

23 15 17
Gram positive Staphylococcus aureus

Gram positive Bacillus Cereus

Gram positive Micrococcus luteus
Gram negative Escherichia coli
Gram negative Proteusvulgaris

Excision wound model: Excision wounds were created ¢, negative Pseudomonas aeruginosa
Gram negative Salmonella typhi

by excising a circular piece (500 rhim areas) of full

. . . . Fungal Aspergillus niger
thickness skin from the dorsal interscapular region g, Candida albicans
(Bairy and Rao, 2001). Wound contraction was
monitored by measuring wound area, planimetrically,Table 2: Percentage wound contraction (Mea”iSE'\g)

. Percentage wound contraction
on alternat.e days till the wounds were completerGrlOup on 13th day (Mean + SEM)
healed. This was expressed as percentage of WOURESntrol group 64.7 « 1.20000
contraction. Time taken for complete epithelialiaat  Standard group 75.45%* + 1.760

. . *kk
was noted by recording the days required for féll oAdueous extract 95.03 £ 1.95

. . Ethanolic extract
scab leaving no raw wound behind.

94.48 ***+ 1.35

Table 3: Period of epithelialization (Mean + SEM)

Period of epithelialization

(Mean £ SEM) (In days)
23.33+0.33000
19.66**+0.330
13.33**+0.33
14.66***+0.33

Incision wound model: All animals were anaesthetized Groups

before wound creation and two paravertebral Iong:ontcrjol group
o - . Standard group
incisions were made_th_rough the Skl!’l at the dlsia)fc Aqueous extract
about 1.5 cm from midline on each side of the dépil  Ethanolic extract
back of rat. The both edges kept together andnstitc

with black silk surgical thread (no. 000) and avear Gentamycine 50 pg mt and for fungal strain
needle (no. 11). The continuous threads on botmaiou Amphotericine B 50 pg mt is used. Both the plant

edges were tightened for good closure of the woundaytracts show good antimicrobial activity against
After stitching, extract and dexamethasone wereMicrococcus luteus,Escherichia coli, Pseudomonas
applied daily and on alternate days respectivelyaup aeruginosa, Proteus vulgaris, Aspergillus niger
9 days; when wounds were cured thoroughly thestrains. Proteus vulgaris mainly cause the wound
sutures were removed on the day 9 and tensilihfection and these both the extracts showed good
ntimicrobial activity. It was observed that aqugou
xtract showed good activity as compared to that of
ethanolic extract. Both the extracts showed better
activity in gm-ve bacteria (Table 1).

Antimicrobial  activity: For  bacterial strain

strength of cured wound skin was measured usin@
tensiometer (Hemalatt al., 2001).

Statistical analysis: The data obtained by the various
parameters was statistically evaluated by one wayyound healing study:

analysis of variance (ANOVA) followed by dunnet’'s t Acute skin irritation test: In the skin irritation study,
test using Graph Pad Prism software (Graph Pathe tested extracts did not showed any type dation
software Inc., Version 4.0.0.255). The mean valses and there was no evidence of any noticeable
SEM were calculated for each parameter. Thdnflammation on the skin.

differences and the changes in healing by the planjyound contraction: On day 4, the wound contraction
extracts treated groups against the control graup a of standard and extract treated groups was fourizkto
standard group were analyzed accordingly. Level osignificant (p<0.05) in comparison to control gro@m
significance was kept at p<0.05. day 13, aqueous extract treated wound was completel
healed while ethanolic extract treated group wa® al
almost at complete healing stage. On day 18, stdnda
ointment treated group healed 100% and controlmgrou

Phytochemical screening d Vitigenia L. leaves  showed 95.71% healing. It was also observed that
Preliminary phytochemical screening of the ethanoli epithelialization period of treated and standardugs
and aqueous extracts showed the presence ofere less in comparison to control group. Resuits a
terpenoids, saponins, tannins and flavonoids. shown in Table 2 and 3 and Fig. 1-3.
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Table 4: Breaking strength (Mean + SEM)

Breaking strength

Groups (Mean = SEM) (kg cf)
Control group 258.33 + 1.66000
Standard group 361.66**+ 1.6600
Agueous extract 586.66 ***+ 1.66
Ethanolic extract 521.66 ***+ 3.33

Fig. 3: Period of epithelialization in excision wal

model
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Fig. 4: Breaking strength in incision wound model
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Tensile strength of incison wound model: The
breaking strength of the incision wounds was ineeea
in drug treated groups to significant extent, i586.66
***+1.66 in aqueous extract and 521.66 ***+ 3.33 in
ethanolic extract treated group as compared torglont
group. The results are also comparable to standtagl
Povidone iodine ointment.

Tensile strength for the treated group on Ik
was found to be very significant (p<0.001) thantoan
group as shown in Table 4 and Fig. 4.

In incision wound model on 10th day, aqueous
extract and ethanolic extract showed good result in
comparison to standard and normal groups.

DISCUSSION

in excision

Phytochemical constituents such as tannins,
flavonoids, alkaloids and several other aromatic
compounds are secondary metabolites of plants that
serve as defense mechanisms against predation by
many microorganisms, insects and herbivores
(Hemalateet al., 2001). The plant show the presence of
tannins, saponins and flavonoids so this antimiedob
activity may be due to these phytoconstituents.sThi
may therefore explain the demonstration of
antimicrobial activity by the leaf extracts o¥.
Vitigenia L. The demonstration of antibacterial activity
against both gram positive and gram negative biacter
may be indicative of the presence of broad spectrum
antibiotic compounds (Srinivasahal., 2001).

Wound healing, a complex sequence of events, is
initiated by the stimulus of injury to the tissues.
positive stimulus may result from the release ahso
factors by wounding of tissues. Cutaneous woundirep
is accompanied by an ordered and definable sequence
of biological events starting with wound closuredan
progressing to the repair and remodeling of damaged
tissue. From the above result of excision wound ehod
it is evident that on the day 13th day, there was
significant increase in wound contraction in botte t
groups compared to control groups.

The tensile strength with incision model showed
maximum activity for wound healing and the resutsw
significant (p<0.01), i.e., 586.66 ***+ 1.66 with
aqueous extract and 521.66 ***+3.33 in ethanolic
extract comparison to control. Thé Vitigenia leaf
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extract shows the presence of phytoconstituents likBairy, K.L. and C.M. Rao, 2001. Wound healing piofi
tannins, saponins and flavonoids are known to ptemo of Ginkgo biloba. J. Natural Remedies, 1: 25-27.
wound healing process. The study reveals that agueo Gfeller, W., W. Kobel and G. Seifert, 1985. Ovewie
and ethanolic extract treated groups possesses good of animal test methods for skin irritation. Food
wound healing properties which may be attributed to = Chem. Toxicol., 23: 165-168. DOI: 10.1016/0278-
the individual or combined action of phytoconstiitse 6915(85)90009-2

like tannins, saponins and flavanoids presentih@n  Hemalata, S., N. Subramanian, V. Ravichandran and K
also be concluded that the maximum wound healing Chinnaswamy, 2001. Wound healing activity of

exerted by the aqueous extrachMol/itigenia L. leaves. indigofera enneaphylla linn. Ind. J. Pharm. S@&;, 6
331-333.
CONCLUSION Kavanagh, F., 1972. Analytical Microbiology. 1strEd

Academic Press, New YorklLondon, ISBN:
This investigation has opened up the possibilfty o 0124035027 , pp: 631.
the use of this plant in drug development for humarKhandelwal, K.R., 2008. Practical Pharmacognosy. 1s
consumption  possibly for the treatment of Edn., Pragati Books Pvt. Ltd.,, Pune, ISBN:

gastrointestinal, urinary tract and wound infecticand 8185790302, pp: 220.

typhoid fever .In conclusion, the results of stwiiypwed Basu, B.D. and K.R. Kirtikar, 1999. Indian medidina

that the aqueous and alcoholic extracVolitigenia L. plants. 1st Edn., International Book Distributors,

effectively stimulates wound contraction in exaisio Dehra Dun.

wound model and increase tensile strength of mwisi Lutterodt, G.D., A. Ismail, R.H. Basheer and H.M.

wounds as compared to control group and standarggr Baharudin, 1999. Antimicrobial effects of psidium

These finding could justify the inclusion of thisupt in the guajava extract as one mechanism of its

management of wound healing. antidiarrhoeal actiarMalaysian J. Med. Sci., 6: 17-20.
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