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INTRODUCTION

Wound healing, as a normal biological process in the human body, is achieved through four
precisely and highly programmed phases: hemostasis, inflammation, proliferation, and
remodeling. For a wound to heal successfully, all four phases must occur in the proper
sequence and time frame. Many factors can interfere with one or more phases of this process,
thus causing improper or impaired wound healing . The wound-healing process consists of
four highly integrated and overlapping phases: hemostasis, inflammation, proliferation, and
tissue remodeling or resolution . Medicinal plants have been used since time immemorial
for treatment of various ailments of skin and dermatological disorders especially cuts,
wounds and burns. Allium sativum, commonly known as garlic, is a species in the onion

genus, Allium. Garlic cloves are used as a remedy for infections (especially chest problems),
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34 Garlic can be used as a

digestive disorders, and fungal infections such as thrush
disinfectant because of its bacteriostatic and bactericidal properties ©!. The plant under study,
namely Allium sativam Linn contains alkaloids, flavonoids, lignins, triterpenoids, fixed oils,
fats, proteins and amino acids. A survey of literature revealed that not much work has been
made to study wound healing activity of this plant; hence it was thought worthwhile to
investigate the wound healing activity of Allium sativam Linn extract in efficient

experimental models of wound in rats.

METHODS AND MATERIALS

Preparation of leaf extract

The Fresh leaves of Allium sativam Linn were collected and identified and confirmed with the
voucher specimen kept in the Rapinat Herbarium, St.Joseph’s College, Tiruchirappalli, Tamil
Nadu, India.

The fresh leaves were shade dried at room temperature, pulverized by a mechanical grinder,
sieved through 40- size sieve mesh. 1000g of fine leaf powder were suspended in 2000ml of
ethanol for 24 hours at room temperature. The mixture was filtered using a fine muslin cloth
followed by filter paper (Whatman No:1). The filtrate was placed in a water bath to dry at
40°C and the final ethanol free clear residue was used for the study.

Quialitative phytochemical evaluation

The plant extract was subjected to qualitative tests by adopting standard procedure for the
identification of the phytoconstituents present in it viz., alkaloids, carbohydrates,
phytosterols, fixed oils, phenolic compounds, proteins, free amino acids, gums, mucilage,

flavonoids, terpenoids, lignins and saponins .

Animal used for wound healing activity

Wistar albino rats (150-180g) were used and six rats were taken for each group. The rats were
used after an acclimatization period of 7 days to the laboratory environment. They were
provided with food and water ad libitum.

The work was carried out in CPCSEA registered (Reg. No: 265/ CPCSEA) Animal House of
Periyar College of Pharmaceutical Sciences, Tiruchirapalli, during the year 2012-2013. It was
approved by the IAEC of the above Institution.
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Ointment Formulation

Two types of ointment formulations were prepared from the extract: 5% w/w, 10% (w/w),
where 5g or 10g of the extract were incorporated in 100g of simple ointment base British
Pharmacopoeia (B.P) respectively. Soframycin ointment (0.2% w/w,) was used as a standard

drug for comparing the wound healing potential of the extract.

Excision Model "

Four groups with six animals in each group were anaesthetized with diethyl ether. The rats
were depilated on the back. One excision wound was inflicted by cutting away a 500mm? full
thickness of skin from the depilated area, the wound was left undressed to open environment.
Then the drugs, i.e., the reference standard, 0.2% w/w Soframycin ointment, simple ointment
B.P., Allium sativam Linn extract ointment 5% w/w and 10% w/w were applied once daily till
the wound was completely healed . This model was used to monitor wound contraction and
wound closure time. Wound contraction was calculated as percentage reduction in wound
area. The progressive changes in wound area were monitored planimetrically by tracing the

wound margin on graph paper every alternate day.

Dead Space Model !

Three groups of wistar albino rats (150-200g) were used. Dead space wounds were made by
implanting, subcutaneously, a 2.5 x 2.5 cm polypropylene tube beneath the dorsal
paravertebral lumber skin. Control animals received 2 ml of 1% carboxy methyl cellulose
(CMC), orally, while the test groups received Allium sativam Linn(100 mg/kg & 200mg/kg)
orally once daily for 10 days. On the 11" post-operative day, the dead space wound was
excised. Wet weight was recorded and tensile strength determined °.The granuloma was

dried in an oven at 60°C and the dry weight noted.

Measurement of Healing

Tensile strength, the force required to open a healing skin wound, was used to measure
healing. The instrument used for this measurement is called tensiometer. It was designed on
the same principle as the thread tester used in the textile industry. It consisted of a 6x12 inch
board with one post of 4 inch long, fixed on each side of the longer ends. The board was
placed at the end of a table. A pulley with a bearing was mounted on the top of one of the
posts. An alligator clamp with 1 cm width, was tied on the tip of the post without pulley by a
piece of fishing line (20-1b test monofilament) so that the clamp could reach the middle of the
board. Another alligator clamp was tied on a piece of fishing line with a 1-L polyethylene
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bottle tied on the other end. The excised granuloma tissue was then placed on a stack of paper
towels that could be adjusted so that the polyethylene bottle was freely hanging in the air.
Water added to the polyethylene bottle was weighed and considered as the tensile strength of

the wound.

Statistical Analysis
Data are expressed as Means + SEM and subjected to Analysis of Variance (ANOVA) test by

comparing with different groups.

RESULT AND DISCUSSION

The ethanolic extracts of Allium sativam Linn., have revealed the presence of alkaloids,
Phytosterol, flavonoids, Phenolic Compounds & Tannins, saponins, Proteins & Amino
Acids, lignins are shown in Table 1.Thus the preliminary screening tests may be useful in the
detection of the bioactive principles and subsequently may lead to the drug discovery and
development.

The measurements of the progress of the wound healing induced by the soframycin ointment
(0.2% wi/w), extract ointment 5% w/w and 10% w/w and the control group (i.e.) simple
ointments in the excision wound model are shown in Table 2. It is observed that the wound
contracting ability of the extract ointment was significantly greater than that of the control as
well as reference standard, soframycin ointment. The extract ointment produced complete
healing at 18" day and 16"  day respectively when 5% w/w and 10% w/w extract ointments
were used. The extracted treated wounds were found to epithelialize faster. The rate of wound
contraction significantly increased in extract treated wounds compared with those in the
control wounds (P<0.001). The extract Allium sativam Linn at (100 mg/kg & 200mg/kg)
produced a significant increase in the wet granuloma tissue as well as in the dry weight. The
tensile strength was also found to be increased (P<0.001) in the extract treated groups (Table
3).

Wound contracture is a process that occurs throughout the healing process, commencing in
the fibroblastic stage whereby the area of the wound undergoes shrinkage. It has three phases:
inflammatory, proliferative and maturational. It is dependent upon the type and extent of
damage, the general state of the host’s health and the ability of the tissue to respond. The
inflammatory, phase is characterized by hemostasis and inflammation, followed by

epithelization, angiogenesis and collagen deposition in the proliferative phase. In the
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maturational phase, the final phase of wound healing undergoes contraction resulting in a
smaller amount of apparent scar tissue. Granulation tissue formed in the final part of
proliferative phase is primarily composed of fibroblast, collagen, edema and new small blood

vessels.

Earlier studies showed the presence of triterpenoids which were responsible for the effective
wound healing activity of Cecropia peltata 'Y and Pentas lanceolata M. Earlier study
demonstrated that an ethanol extract of Leonotis nepetaefolia R.Br., possess wound healing
activity comparable to that of standard drug and control. Wound contraction and increased
Hydroxyproline observed in the present work provide scientific evidence support the usage of
the plant extract n the topical treatment and management of wounds ™. Nithya and Anusha
(2011) reported that ethanolic extract of lawsonia ulba linn., leaves has properties that render
it cabable of promoting accelerated wound healing activity compared with placebo control
[141%1 The previous study revealed that the wound healing activity of Datura metel Linn., had
greater wound healing activity than the Nitrofurazone ointment. There was a significant
increase in wound closure rate, tensile strength, dry granuloma weight, wet granuloma weight
and decrease in epithelization period in Datura metel Linn., treated group when compared to

control and commercial drug treated groups ¢!,

A glucosidal mixture extract of Allium sativam Linn has been reported to be responsible for
enhanced repair only in incised wounds and in stimulating collagen in human skin fibroblast
cells. The wound healing property of the leaves extract of Allium sativam Linn appears to be
due to the presence of its active principles, which accelerates the healing process and confers
breaking strength to the healed wound. The present study has demonstrated that an ethanolic
extract of Allium sativam Linn leaves has properties that render it capable of promoting
accelerated wound healing activity compared with placebo control. Wound contraction,
increased tensile strength activity support further evaluation of Allium sativam Linn in the

topical treatment and management of wounds.
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Table.1. Preliminary phytochemical Screening of the ethanolic extract of Allium sativam

Linn.
Test / Reagents used Allium sativam Linn Extract

Alkaloids +
Reducing Sugar -
Phytosterol +
Fixed oil & fats -
Phenolic Compounds & Tannins +
Proteins & Amino Acids +
Gums & Mucilage -
Flavonoids +
Lignins +
Saponins -
Triterpenoids +

(+) Positive,  (-) Negative

Table .2. Effect of Allium sativam Linn leaf extract and Soframycine on excision model

Wound Area (mm?)
Post .

Wounding Control Sg}‘;?mgrﬂn Extract ointment | Extract ointment
day (0.2% wiw) (5% w/w each) (10% w/w each)

0 511 +12.1(0.0) | 509 +18.7 (0.0) 502 + 13.0 (0) 506 +29.8 (0)
2 478 +£16.7 (13.2) | 425 +11.6(17.8) 395 +18.1 (27) 435 +14.8 (28)
4 423 £19.4 (285) | 329+28.3* (34) | 336+21.3*(35) | 351 +17.9* (31)
6 371 +18.6 (32.3) | 248 +21.4**%(49.4) | 284 +11.2* (46) | 291 +18.3** (43)
8 332 +11.5(41.8) | 174 +16.6**(65.4) | 168 +16.5** (66) | 141 +8.8** (71)
10 204 +11.6(44.9) | 159 +10.7**(74.0) | 113 +6.5** (73) 99 +7.8** (78)
12 276 +11.9(48.3) | 103 +9.8**(79.5) 95 +8.4**(84) 85 +8.1**(89)
14 247 +11.3(51.2) | 78 +2.4**(83.2) 41 +0.8**(87) 37 +1.3** (92)
16 231 +16.2(55.2) | 49 +10.8**(89.2) 21 + 1.4* (92) 4 +0.5** (99)
18 209 +15.3(60.1) 27.0%*(94) 0.0** (100) -

Values are means £S.E of 6 animals in each group. A figure in parentheses indicates

percentage of wound contraction. *Significant differences at P<0.01 when compared to

control. **Significant differences at P<0.001 when compared to control.
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Table . 3. Effect of Allium sativam linn on Dead Space Wound in Rats

Treatment Wet Granuloma Dry Granuloma | Tensile Strength
Weight (mg) Weight (mg) (9)

Control 217.7+8.2 43.2+1.2 367 +11.5

- : : 5
Allium sativam Linn (5% 395 3 4 105+ 84.5 +3.2% 4814 +29.0%
w/w each)
Allium sativam Linn * % %
(10% wiw each) 487.6 +27.2 1116 +7.6 588.9 + 275

*Significant differences at P<0.001 when compared to control. (Means = S.E., n = 6)

REFERENCE

1.

10.

11.

12.

Guo S, DiPietro LA. Factors Affecting Wound Healing. J Dent Res. 2010 March; 89(3):
219-229.

Gosain A, DiPietro LA. Aging and wound healing. World J Surg, 2004; 28: 321-326.
Lemar KM, Passa O, Aon MA, et al. Allyl alcohol and garlic (Allium sativum) extract
produce oxidative stress in Candida albicans. Microbiology (Reading, Engl.), 2005; 151
(Pt 10): 3257-65.

Shuford JA, Steckelberg JM, Patel R.Effects of fresh garlic extract on Candida albicans
biofilms". Antimicrob. Agents Chemother. 2005; 49 (1): 473.

Simonetti, G. Schuler, S., ed. Simon & Schuster's Guide to Herbs and Spices. Simon &
Schuster, Inc 1990.

Vogel Al.Practical Organic chemistry E.L.B.S. London. 1971.

Morton JJP, Malone MH. Evaluation of vulnerary activity by an open wound procedure
in rats. Arch Int Pharmacodyn,1972; 196:117-126.

Chatterjee TK, Chakravorty A.Wound healing properties of the new antibiotics (MT81)
in mice, Indian Drugs, 1993; 30 (9), 450-452.

Lee KH. Studies on the mechanism of action of salicylate Il retardation of wound healing
by Aspirin: Journal of Pharmaceutical Sciences, 1968; 57 (6), 1042-43.

Rao CM, Ramesh KV, Bairy KL, Kulkarni DR. A simple method to quantify maturation
of wound collagen Indian J. Exp. Biol. 1991; 29 (2),156-8.

Shivananda Nayak B.Cecropial Peltata (Cecropiaceae) Has Wound Healing potential-A
Preclinical study in Sprague Dawley Rat model. International journal of lower extremity
wounds. 2006; 5: 20-26.

Nayak BS. Vinutha B, Geetha B, Sudha B. Experimental evaluation of pentas lanceolata
for wound healing activity in rats. Fitotherapia. 2006; 76: 671-675.

WWW.Wjpr.net Vol 3, Issue 7, 2014. 497




V. Nithya et al. World Journal of Pharmaceutical Research

13. Nithya V, Brinda P, Anand KV. Wound Healing activity of Leonotis Nepetaefolia R.Br.,
In wistar albino rats. Asian Journal of Pharmaceutical and Clinical Research 2011; 4(2).

14. Nithya V, Anusha B. A Preclinical Study on Wound Healing Activity of Lawsonia ulba
Linn., Res j. Phtochem, 2011; 5: 123-129.

15. Nithya V, Anusha B. Wound healing activity of Lawsonia ulba Linn. In wistar albino
rats. Inventi rapid: Ethnopharmacology, 2010; 1(1).

16. Nithya V. Evaluation of the wound healing activity of Datura metel L., in wistar albino

rats. Inventi rapid: Ethnopharmacology, 2011; 4(1).

WWW.Wjpr.net Vol 3, Issue 7, 2014. 498




