Available online at www.pelagiaresearchlibrary.com

Pelagia Research Library

Der Pharmacia Sinica, 2012, 3 (1):126-130

Der Pharmacia Sinica

Library ISSN: 0976-8688
CODEN (USA): PSHIBD

Evaluation of Wound healing activity of Tinospora cordifolia Willd.

Ambuj Nema, Nilesh Gupta and Umesh K. Jain*

Bhopal Institute of Technology & Science-Pharm&angrasia, Bhopal (M.P.), India

ABSTRACT

The methanolic extract of roots of Tinospora caiif was screened for the wound healing activityhia form of
ointment on albino mice using two types of woundetsoviz, excision, incision. The parameters stlidielude
percentage of wound contraction, period of comptgighelialization and tensile strength of incisismund and
histological studies of granulation tissue. Therast ointments showed considerable difference gpoase in the
above said wound models as comparable to those sthredard drug (Povidone iodine ointment) and cohntr
(simple ointment base). Histopathological studytte# granulation tissue of methanoicl extract treb@nimals
showed few monocytes with increase in collagenatiben compared to control group of animals. Theultes
revealed that methanolic extract of roots of Tirmspcordifolia have significant (p< 0.01) wound Hieg activity
as compared to control.
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INTRODUCTION

Wounds are the physical injuries that result iropaning or breaking of the skin and appropriatehoetor healing
of wounds is essential for the restoration of dited anatomical continuity and disturbed functiostaltus of the
skin [1]. Tinospora cordifolia (Willd) Miers (Menispermaceae) also called Gudu&hian herbaceous vine
indigenous to the tropical areas of India, Myaniawad Sri LankaTinospora cordifoliaMiers is a plant prescribed
in Ayurveda, the Indian traditional system of Med&as a 'Rasayana’ or general tonic [2]. The egiinciples of
Tinospora cordifolia a traditional Indian medicinal plant were found possess anticomplementary and
immunomodulatory activities [3, 4]. It is listed as insecticide, an antifungal agent, an antib&adtagent and a
fish toxin [5]. Dry barks ofT. cordifoliahas antispasmodic, anti-pyretic [6], anti-allerfit anti-inflammatory [8]
and anti-leprotic [9] properties. Guduchi is a pising drug entity which should enter the world nerlby
evidence-based research for therapeutics [10§.dtso considered to be analgesic, aphrodisiaphdiatic, emetic,
emmenagogue, stimulant and tonic [11]. A survelitefature revealed that the rootsTahospora cordifoliahas
not been scientifically investigated for its wouhealing activity. Thus on traditional use & andetdture
references, methanolic root extracflifiospora cordifolids evaluated for its wound healing activity.

MATERIALS AND METHODS

Plant material
The sample was collected from the Narsingpur regioMadhya Pradesh in the month of Octobée plant
was selected aBinospora cardifoliaon basis of morphological charachterstics andemittated in the Department
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of Botany, Saifia College of Science and EducatBimopal by Dr. Zea Ul Hasan. The Reference no.as B17,
2/12/2010. A voucher specimen has been depositedrifaboratory for further reference.

Preparation of extract

The roots ofTinospora cordifoliawere air dried in the shade with the precautiosaftamination from the dust. It
was then grinded with the help of the simple handdgr. It was crushed into fine powder, and stdred the air
tight jars preventing from moisture, and kept forttier analysis. Powdered root (100 gm) was etdcaim soxhlet
apparatus for 24 hours with methanol then concexdrand dried. The extract was weighed and pergentield
was calculated (18.44% w/w).

Preparation of formulation

The 10% ointment formulation were prepared for ¢apiadministration, 10 g each of the methanoligaett of
Tinospora cordifoliaroots were separately incorporated with 100 g etfdbeum jelly B.P. The formulation was
stored in well tight container and kept in cool aing place.

Experimental Animal

Albino mice of either sex (weighing 35 to 40 gmsrevselected for wound healing activity. Mice wenaded into
three groups, each group having six animals. Thelystvas conducted after obtaining the approval hef t
Institutional Animal Ethics Committee ( Reg. No.H&/BITS-P/004). Group | was assigned as controdivec
simple ointment base I.P. Group Il received thexddad drug (5% w/w povidone-iodine ointment and Wpradll
received ointment of methanolic extract of rootJmiospora cordifolia.

Excision wound

Excision wound was inflicted by cutting away cir@upiece (approximately 10 mm) of full thicknesssbfived skin
of a predetermined area on the anterior-dorsal gid=mch mice. The extract ointments were appliecealaily to
treat (group lll) animals. The simple ointment base povidone iodine ointment were applied in thes way to
serve as control (group I% and standard (groupelpectively. The measurement of wound area wesedoae by
using verniar calipers or"4 8" and 13' post wounding day till the wound was completelylagd12]. The % of
wound contraction (wound healing) area was caledlaty using following formula:

Percentage of Wound contraction = Initial woungsizspecific day wound size100
Initial wound size

Incision wound

In the incision model [13], the mice were genershesthetized by anesthetic ether and longitudiaedyertebral
incisions of 1 cm length were made through thereréngth of skin. After the incision was made, faet of skin

was kept together and stitched with surgical thr@dml 000), 1 cm apart, using a curved needle (Meerd. 11).
The wound were left undressed. The drug were giyetopical route once a day, till complete healifige sutures
were removed on the 8th day and complete healamgi{e) strength was measured on the 10th day alfnigeof

incision wound. The tensile strength was measusethé method of hanging water bottle method [14]e Tata
obtained were calculated for the mean and the atdndeviation. The student t test was applied tvereadings.
The observation were given in the table 2.

Histopathological study

It was performed by cutting the thin sections of thxperimental animal skin on the™@st wounded days. For
histological studies, granulation tissues werediie 10% neutral formalin solution for 24 h and gafated with a
sequence of ethanol-xylene series of solutions. Mhaterials were infiltered and embedded with paraf0-60
°C). Microtome sections were taken at 10 p thicknd$e sections were processed in alcohol-xylenessand
stained with hemotoxylin-eosin dye [15]. After cdete staining the slides, microscopic photographsotiagen
tissue were taken as were shown in the figure,(3) #r control, standard and treated group.

RESULTS AND DISCUSSION

In the excision wound model, the test formulaticeated animals showed high percentage closure ahevarea
which is more or less similar to the values of dtad drug treated group where as the rate of weonttaction was
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less in control group of animals, indicating théeef of the plant on promoting healing of excisinund. The
results of excision wound studies are shown irethbl

Table 1: Percentage Wound Contraction Area Left oExcision Wound Area on the following Post WoundindDays.

Percentage wound contraction area (mf) (mean )
Days Control Standard Treated
Simple ointment Base| (Povidone iodine)| (Ointment containing 10% Root Extract
4" 31.13+2.32 72.72+0.68 52.54+7.46
g" 63.1+0.346 99.3840.72 85.08+1.56
12" 73.22.01+0.788 99.9+0.02 99.07+0.622

Each value is a mean percentage closure area +@tahDeviation for group of six animals (n=6P< 0.01
indicates significant when compared to control grou

Table 2: Mean tensile strength (gm) of incision wand on 10" post wounding day.

Day Tensile strength gmzsd
Control Standard Treated
10" | 179.62+2.71] 426.4+0.94| 399.43+1.78
Each value are in mean * standard deviation for giheup of six animal (n=6)p<0.01

CON

Figurel: shows less collagen formation which is not signifint and incomplete epidermis in the 12 post
wounded day of the control group of exision wound model. H & E StainMagnification 10x.

Figure2: shows enhance collagen formation and conmgte epidermis and less infiltration monocytes which
received the treatment of Standard drug. H & E Stan, Magnification 10x

128
Pelagia Research Library



Umesh K. Jainet al Der Pharmacia Sinica, 2012, 3(1):126-130

TREATED GROUP

A

FILA

Figure3: shows enhance collagen formation and congte epidermis which received the treatment of
Tinospora cordifolia extract ointment. H & E Stain, Magnification 10x

In incision wound model, the incision wounds trelavéth test formulation (methanolic root extrachiohent) and
standard (povidone iodine) show tensile strength.&®:1.78 g and 426.4+0.94 g, respectively, congavih

tensile strength of control group, i.e., 179.6242¢ The above observation for tensile strength shtat the
incision wounds treated with extract formulatiorowhsignificant increase in the tensile strengticasipared to
control group indicating the effect @inospora cordifoliaroot extract in maturation of collagen fibres. Thiows
wound healing potential of tested formulation. Tesults are mentioned in table 2.

The histopathological results of test formulatioerervcompared with the results of control group &tieg control)
and results of standard povidone iodine (positieetl). Histological studies of granulation tissofethe control
group showed aggregation of more number of macigghand less collagen fibres. In methanoicl extraeted
animals, significant increase in collagen depositidgth lesser macrophages was noticed.

CONCLUSION

In the present study, the phytochemical investigeti of root extracts showed the presence of tetesjuls,
saponins, alkaloids and flavonoids. Several phytstituents like tannins [16], flavonoidit7], triterpenoids [18]
and sesquiterpenes [19] are also known to pront@emound-healing process mainly due to their et and
antimicrobial property, which seems to be respdadity wound contraction and increased rate ofhetfidlisation.
Flavonoids are known to reduce lipid peroxidatiord any drug that inhibits lipid peroxidation is ieekd to
increase the viability of collagen fibrils by inasing the strength of collagen fibres, increasimg tirculation,
preventing the cell damage and by promoting the D8yAthesis [20]. The sesquiterpene lactones argvikrto
possess antioxidant property [21, 22hich may also contribute to the wound-healing pesc The present study
revealed that methanolic extract possesses signtfiwound healing promoting activity. The presentyg revealed
that the methanolic extract @fnospora cordifoliapossesses better wound healing potency, which viderg by
the increased rate of wound contraction; redudtiotihe period of epithelialization, increase inlagen deposition
and increase in tensile strength in granulaticsuts
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