Science 7 Technology

Available Online at http://www.journalajst.com

ASIAN JOURNAL OF
SCIENCE AND TECHNOLOGY

ISSN: 0976-3376

Asian Journal of Science and Technology
Vol. 08, Issue, 04, pp.4617-4622, April, 2017

RESEARCH ARTICLE

PRE-CLINICAL EVALUATION OF DCL2016 OINTMENT ON SUPERFICIAL BURN

WOUND HEALING IN RATS

1,*Mahalaxmi Mohan, Joshi Amol, 2Mohammed Saad and 3Shishir Pande

12 Department of Pharmacology, MGV’s Pharmacy College, Panchavati, Nashik-422003, Maharashtra, India
3Ayurved Sanshodhan Vibhag, Ganeshwadi, Panchavati, Nashik-422003, Maharashtra, India

ARTICLE INFO

ABSTRACT

Article History:

Received 15" January, 2017
Received in revised form

26™ February, 2017

Accepted 18™ March, 2017
Published online 30" April, 2017

Key words:

Burn, wound,

Re-epithelization,

Lead,

Anesthetics,

DCL2016 ointment,

Silver sulfadiazine,

Healing,

Hemoglobin,

Atomic Absorption spectrophotometer.

Objective: To evaluate the efficacy and safety of DCL2016 ointment on superficial burn wound
healing in rats.

Materials and Methods: Animals were divided into five groups. Partial burn wound was inflicted on
shaven back of anaesthetized rats by exposing it to hot water (720C for 12sec). The wounds in the five
groups of rats were treated topically with Silver sulfadiazine (SSD) 1%, DCL 2016 ointment with lead,
DCL 2016 ointment without Lead, Only Lead and the control group was treated with castor oil base.
Application of ointment was done till re-epithelization of skinor upto 21 days whichever was earlier.
Results: The percentage of wound contraction was significantly (p<0.05) increased in SSD, DCL2016
ointment with lead and only lead treated groups as compared to control groups. The period of re-
epithelization was also significantly decreased in these groups as compared to control group. The Hb
count was lower in only lead and DCL2016 with lead treated group as compared to control group.
Histopathological results showed no signs of microscopic infection and hence showed better healing
ability of the ointment. Determination of lead in blood by Atomic Absorption Spectrophotometer
(AAS) indicated that the blood lead level in all groups were not significantly different as compared to
control group animals.

Conclusion: Incorporation of lead within the said limits with DCL 2016 ointment shows enhanced
healing process in superficial burn wounds in rats.

Copyright©2017, Mahalaxmi Mohan et al., This is an open access article distributed under the Creative Commons Attribution License, which permits

unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

INTRODUCTION

Burn can be defined as tissue damage caused by variety of
agents such as heat, chemicals, electricity, sunlight or nuclear
radiation (Shrivastava et al, 2008). The most common are
burns caused by scalds (lesions produced by moist heat), fire,
flammable liquids and gases (Gupta ef al., 2016). Burn injuries
to skin result in loss of its protective function and act as a
barrier for microorganisms leading to high risk of infection
(Bingham et al., 1995). Burns are one of the most widespread
injuries all over the world. In the United States, more than 1
million burn victims need medical attention every year, but
only, 4.5% of them require hospitalization (Demling et al.,
2002). Similar situations exist in United Kingdom, where
burns comprise 1% of work load in emergency wards as well
as 0.014% of hospitalization. Thus, most burns are not severe
and could be managed outside the hospital (Wilkinson et al.,
1998).

*Corresponding author: Mahalaxmi Mohan,
Department of Pharmacology, MGV’s Pharmacy College,
Panchavati, Nashik-422003, Maharashtra, India.

According to World Health organization (WHO), around
3,00,000 deaths are estimated per year worldwide due to burns
(Mathers et al., 2004). Despite the discovery of vast spectrum
of antiseptics, burn healing still remains a challenge to modern
medicine (Chaudhari et al, 2006). In Ayurveda abundant
research has been envisaged to develop better healing agents
(Sinha et al, 2004). Several drugs of plant origin like
Tinospora cardifolia (Meravanige et al, 2012), Moringa
oleifera (M.Khan et al., 2004), Bryophyllum pinnatum (B.rathi
et al., 2004),Allium cepa (C.Shenoy et al., 2009), Kaemperia
galangal (Shanbhag et al., 2006), Aloe ferox (Y.ia et al.,
2008), Rubus species (Suntar et al., 2011), Ficus religlosa
(Roy et al., 2009), Hyptis suaveolens (Shenoy et al., 2009),
Thespia populnea (Nagappa et al., 2009), Morinda cardifolia
(SNayak et al., 2009), Memocylon edule (Naulkaecw et al.,
2009), Trigonella foenum (Taranalli et al., 2009),minerals like
zinc, iron and certain vitamins like Vit-C, Vit-A are described
for wound healing process and are found to be effective
(Meravanige et al, 2012). The most prevalent topical
treatment for partial thickness burns is 1% Silver Sulfadiazine
(SSD). SSD is a topical agent of choice for severe burns and is
used almost universally today in preference to compounds
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such as Silver nitrate and Mafenide acetate (Taddonio et al.,
1990 and Beheshti et al., 2013). Silver Sulfadiazine in spite of
being effective, causes some systemic side effects consisting
neutropenia,  erythema  multiforme, crystalluria  and
methemoglobinemia (Gracia, 2011). Topical agents which are
used only as antimicrobials include Silver Nitrate, Sulfamylon
and a combination of Sulfonamide and SSD. Sulfamylon has
broad spectrum activities, but is easily absorbed systemically
and can lead to toxic complications. SSD has become the
standard topical treatment for burn wounds (Beheshti et al.,
2013 and Gracia, 2011).

One of the potential burn dressings is Sucralfate. Sucralfate is
basic aluminium complex of sucrose sulfate and a
Cytoprotective agent. There are many other topical
antimicrobial agents which are used to treat superficial burns
such as Pirfenidone (Barrangan et al,, 2010), Chlorhexidine,
Mafenide acetate, Povidone-lodine ointment, Phenytoin,
Minoxidil gel, gentamicin sulfate, Bismuth impregnated
petroleum gauze, Honey, Dakin’s solution (0.025% sodium
hypochlorite) (Moghimi et al., 2009).

Silver Sulfadiazine 1% cream is soft, white, water miscible
cream containing the antimicrobial agent silver sulfadiazine in
micronized form. Each gram of Silver Sulfadiazine cream 1%
contains 10mg of micronized silver sulfadiazine. The cream
vehicle consist of white petroleum, stearyl alcohol, isopropyl
myristate, sorbiton monooleate, polyoxy 40 stearate, propylene
glycol and water, with methyl paraben 0.3% as preservative.
Silver Sulfadiazine cream 1% spread easily and can be washed
off readily with water (Jarret et al., 1978). Regardless of its
wide spread use SSD is associated with several limitations
such as it delayed separation of scar, delayed reepithelization,
development of post burn contractures, skin necrosis, erythema
burning sensation, rashes, interstitial nephritis. SSD is also
contraindicated in patients who are hypersensitivity to
sulfadiazine (Purohit et al., 2003). Due to such limitations in
modern therapy interest in polyherbal products is growing very
rapidly which is has promising results with less side effects.
Solanum nigrum:

Solanum nigrum (Black nightshade, Sn) is an African
paediatric plant belonging to the family of Solanaceae.
Solanum nigrum possess some essential pharmacological
activities such as hypolipidemic activity, hypotensive activity,
anti-cancer activity, anti-convulsant activity, anti-oxidant and
anti-inflammatory activity etc (F.O.Atanu at al, 2011). In
oriental medicine Solanum nigrum (Solanaceae) has been used
for the treatment of inflammation and oedema (K.S.Heo et al.,
2004). In Egypt the healing effect of this plant in burns and in
infections has been mentioned (F.Abas et al, 2006). Iranian
traditional medical (ITM) scholars believed that aqueous
extract of S.nigrum leaves are astringent and restraint, so it has
been used as a swelling reliever in ITM burn prescription with
Malva sylvestris or other ingredients (Fahimi ez al., 2015).

In view of the paucity of information of S.nigrum on wound
healing the study was intended to explore the influence of
S.nigrum on the process of wound healing. Hence, the aim of
the present study was to investigate the influence of DCL2016
on superficial burn wound in rats.DCL2016 ointment is
polyherbal product consisting of Solanum nigrum (Decoction-
68.97% and Pulp-4.31% was used), Garcinia indica (Oil-
8.62%), Ricinus communis (17.24%), and lead oxide (0.86%).

MATERIALS AND METHODS

Animals

Healthy male Wistar rats weighing 150-200 g were used for
the study. Each rat was housed individually and maintained on
normal diet and provided with water ad libitum. The study was
conducted after obtaining the approval of Institutional Animal
Ethical Committee.

Chemicals

DCL 2016 ointment (Table-1), Castor oil base and ketamine
were procured from Ayurvedic Sanshodhan Vibhag (Nashik,
India), Diazepam and Silver sulfadiazine were obtained from
Surya Hospital Pharmacy (Nashik, India). DCL2016 ointment
with lead, DCL2016 ointment without lead, and only lead were
the different forms of this ointment used for topical application
in burn wound rats in our study.

Study design

Group 1- Control groups, Animals were treated with Castor oil
base (n=6).

Group 2- Animals were treated with DCL2016 ointment with
lead (n=6).

Group 3- Animals were treated with DCL2016 ointment
without lead (n=6).

Group 4- Animals were treated with only lead ointment (n=6).

Group 5- Animals were treated with 1%Silver sulfadiazine
(n=06).

The ointment were applied topically daily from the 1%day
wound till 21% day or till complete epithelization, whichever
was earlier.

Burn wound

Animals were anesthetized using a combination of ketamine
(100mg/kg, i.p) (Kahkeshani et al, 2013) and Diazepam
(3mg/kg, i.p) (Valsh et al., 2012). Depilator cream was used to
shave the back of the animal. Shaven back of the animal was
exposed to hot water at 72°C for 12 sec and were housed
individually on standard pellet diet with water ad libitum. The
following parameters were observed in the study.

e Percentage of Wound contraction: It was monitored
by noting the progressive changes in wound. Tracings
were taken on 3, 7" 14™ and 21* day on transparent
paper. The tracings were transferred to 1mm® graph
sheet, from which the wound surface area was
evaluated. The calculated surface area was then used to
calculate the percentage of burn wound contraction by
using following formula, (Bairy et al., 2012)

Percentage of wound contraction = Initial wound size — Specific day wound size X 100
Initial wound size

e Re-epithelization: 1t was monitored by noting the
number of days required for the eschar to fall off from
the burn wound surface without leaving a raw wound
behind (G.Meravanige et al., 2012)

o Determination of Hb-count and lead in blood by
Atomic absorption spectrophotometer (AAS): At the
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end of the experiment, the rats were anesthetized their
blood sample was withdrawn from carotid bleeding. Hb
count was determined by Sahli’s haemoglobinometer
(T.Srivastava et al, 2014). The plasma was separated
from whole blood using high speed -centrifuging
machine (Remi Research Centrifuge machine, R-24) at
3000rpm for 10 minand analysed for presence of lead
using Atomic absorption spectroscopy (using Inductive
couple plasma method).

e Histopathological  evaluation:  After  complete
epithelialization, the rats were sacrificed and the wound
bed was dissected out, preserved in 10% formalin. Then
it was embedded in paraffin wax and cut into Sum thick
sections and stained with Hematoxylene (H)-Eosin (E)
stain and observed under the compound microscope at
40X magnification (S.Ghosh et al., 2012).

Group-1

Day-21

Group-2

Group-3

Group-4

Group-5

Figure 1. Re-epithelization of burn wound skin tissue

Statistical Analysis

The data were expressed as MeantSEM and was subjected to
one way ANOVA followed by Dunett’s test (*p<0.05 is
considered significant).

RESULTS

a) Percentage of Burn wound contraction: Percentage of
burn wound contraction was significantly increased in
Group DCL2016 ointment with lead, Plain lead and
1%Silver sulfadiazine as compared to Control Group (Fig-
2)

b) Re-epithelization: Similarly the period of epithelization
was significantly (p<0.05) decreased in same groups as
compared to control group (Fig-1 and Fig-3).

¢) Determination of Hb-count and lead in blood by Atomic
absorption spectrophotometer (AAS): The Hb count was
lower in plain lead and DCL2016 with lead treated group
as compared to control group (Fig-4). The blood lead level
in all groups was not significantly different from the
control group (Fig-5).

d) Histopathological evaluation: Histopathological
evaluation of burn wound samples of all groups were
evaluated based on parameters like thickness of epithelium,
infiltration of inflammatory cells, thickness of granulation
tissue and appendages and vascularity. The study revealed
that only lead ointment showed high thickness of
epithelium which indicated good healing of burn wound,
similarly infiltration of inflammatory cells and formation
of granulation tissue (macrophages, fibroblast) was more in
case of lead containing ointments as compared to Control
group which showed better signs of wound healing.
Vascularity was better observed in SSD group as compared
to other groups whereas no changes in appendages
formation were found in any groups. (Fig-6).
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Figure 2. Effect of DCL2016 ointment on percentage of burn
wound contraction in rats on day 7, day 14 and day 21. All the
data were subjected to one way ANOVA followed by Dunnett’s
test. P<0.05 is considered significant
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Figure 3. Effect of DCL2016 ointment on period of epithelization
of burn wound in rats. All the data were subjected to one way
ANOVA followed by Dunnett’s test. P<0.05 is considered
significant
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Figure 4. Effect of DCL2016 ointment on Hb count of burn
wound rats. All the data were subjected to one way ANOVA
followed by Dunnett’s test. P<0.05 is considered significant
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Figure S. Effect of DCL2016 ointment on level of lead in blood of
burn wound rats by AAS.All the data were subjected to one way
ANOVA followed by Dunnett’s test. P<0.05 is considered
significant
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Figure 6. Microphotographs of burn skin tissue stained with
H and E (40X)

DISCUSSION

Burn wound healing is a complicated process occurring in
injured tissue to restore its construction and return the
damaged tissue to its normal situation as soon as possible
(Midwood et al., 2004). Burn wound healing process involves
three phases viz, Inflammatory phase (it involves migration of
neutrophils and monocytes into surrounding tissues which is
characterized by vasodilation, fluid extravasation and edema.
Cells involved in the phase are neutrophils, monocytes and
macrophages), Second phase is proliferative phase (This phase
is characterized by wound closure and revascularization. Cells
involved in the phase are kerationocytes, fibroblast,
macrophages, and lymphocytes) (Matthew et al., 2015). Third
phase in healing process of superficial burn is remodeling

phase which is characterized by wound maturation and
scarring of injured tissue. Cells involved in third phase are
elastin, collagen, and fibroblast (Keast et al., 1988). Healing
process not only re-establishes the structural and functional
integrity but also regains the strength of an injured skin tissue
(Thang et al., 2001). Oxidants are inhibitory factors to wound
healing due to their cell damage ability. Studies of topical
application of compounds with free radical scavenging
properties on patients or animals have shown significant
improvement in wound healing and protect tissue from
oxidative damage. Antioxidants could also play an important
role in promotion of wound healing (Pathak et al., 2013). The
present study was designed to investigate the influence of
polyherbal product combined with lead on experimentally
induced superficial burn wound in Wistar rats. The results
demonstrate and confirm the efficacy and safety of DCL2016
ointment on burn wound healing in rats.

The most common topical product used for treatment of burn
injuries is Silver sulfadiazine. The silver ion binds to the
organism DNA and consequently releases the sulphonamides
that kill the microbes. The antimicrobial efficacy of this agent
is the main reason for its widespread use in burn wounds.
However delayed re-epithelization, delayed separation of scar
wound healing, development of post burn contractures are
some of the most important clinical adverse effect of silver
topical agents which limits their long term use especially on
broad wound. Therefore the concurrent use of S. nigrum cream
may be suggested during the early stages of burn treatment
(Kiran et al, 2008). Healing of burn wound involves
infiltration of inflammatory cells, granulation tissue formation,
restoring the thickness of epithelium, appendages formation
(sebaceous and sweat glands), synthesis of extracellular matrix
proteins, formation of collagen and remodeling (Shuid et al.,
2005). Lysosomal enzymes from neutrophils, free radicals,
leukotrienes and prostaglandins released during this process
can cause tissue damage. Free radicals act on important
components of cells such as lipids, proteins, carbohydrates and
DNA resulting in cellular damage and cell death. Free radicals
have unfavorable effects on wound healing, granulation tissue
formation, along with collagen and cartilageneous tissue
(Keskin et al., 1999). The healing effect of DCL2016 ointment
may be due to its several mechanisms such as re-
epithelization, destruction of free oxygen radicals,
inflammation reduction and control of infection through the
antioxidant, anti-inflammatory and anti-microbial property of
the plants used in the cream. Thus in conclusion DCL 2016
formulation was found to enhance the healing process both
histopathologically and statistically. Thus on account of its
antimicrobial, antioxidants, and anti-inflammatory effects,
DCL2016 can be used as an adjunct to existing healing
therapies in future.

Acknowledgements

We are thankful to the Principal, MGV’s Pharmacy College,
Panchavati, Nashik for providing necessary facilities during
the course of this study. We are grateful to the Ayurvedic
Sanshodhan Vibhag, Ganeshwadi, Panchavati, Nashik for
sponsoring our Research project. We are also grateful to Mr.
Pradeep Wader (Histopathology technician) and Dr.Mrs. Aarti
Mahajan HOD department of Oral Pathology, KBH Dental
College, Panchavati, Nashik for their guidance in
histopathological studies.



4621 Asian Journal of Science and Technology Vol. 08, Issue, 04, pp.4617-4622, April, 2017

REFERENCES

Abas, F., N.-H. Lajis, D.A. Isral, S. Khozirah, U. Kalsom,
2006. Anti-oxidant and Nitric oxide inhibition activities of
selected malay traditional vegetables. Food chem.., Vol.95,
No.4, pp.566-73.

Atanu, F.O., U.G. Ebiloma, E.I. Ajayi, 2011. A review of the
pharmacological aspects of Solanum nigrum linn.
Biotechnol Mol Biol Rev, Vol.6, No.1, pp.001-007.

Bairy, K.L., M.C. Kumar Satish, C.G Savin, K. Kumar, 2012.
Avinash M. Effect of different formulations of Silver
Sulfadiazine Cream on experimentally induced burn wound
Healing. RJPBCS, Vol.3, No.2, pp.884-889.

Barragan, M.J., S.A. Rodriguez, N.J. Partida, A.J. Borunda
2010.The Multifaceted role of Pirfenidone and its novel
targets. Fibrogenesis Tissue Repair, Vol.3, pp.16-20

Beheshti, A., Y. Shafigh, A.A. Zangivand, S. Fatemeh, H.
Gholamreza, N. Shafigh, 2013. Comparison of Topical
Sucralfate and Silver Sulfadiazine cream in second degree
burns in rats. Int J Clin Exp Med, Vol. 22, No.4, pp.481-87.

Bingham, H.G., D. Hudson, J. Popp, 1995. A retrospective
review of the burn intensive care admission for a year. J
Burn Care and Rehabil, Vol.16, pp.56-8.

Chaudhari, M., S. Mengi, 2006. Evaluation of
phytoconstituents of Terminalia arjuna for wound healing
activity in rats, Phythoter Res, Vol.20, No.9, pp.799-805.

Demling, R.H., W. Lawrence, M. Gerard, 2002. Burn and
other thermal injuries, In: Current surgical diagnosis and
treatment, Lang Medical Books/ McGraw-Hill, pp. 267-
281.

Fahimi, S., M. Abdollahi, S.A. Mortazavi, A. Hossein, M.A.
Rezvanfar, 2015. Wound Healing Activity of a
Traditionally Used Poly Herbal Product in a Burn Wound
Model in Rats. fran red cres Med Journ, Vol.17, No.9,
pp.1-8

Ghosh, S., A. Samanta, N.B. Mandal, S. Bannerjee, D.
Chattopadhyay, 2012. Evaluation of wound healing activity
of methanolic extract of Pedilanthustithymaloides L. Poit
leaf and its isolated active constituents in topical
formulation. J Ethanopharmacol, Vol.142, No.3, pp.714-
22.

Gracia, C.G. 2001. An open study comparing topical silver
sulfadiazine and topical silver sulfadiazine-cerium nitrate
in the treatment of moderate and severe burns. Burns. Vol.
27, No.1, pp.67-74.

Gupta, V.K., and S.S. Pathak, 2016. Preclinical evaluation of
wound contraction property of ocimum sanctum with and
without supportive treatment of Silver sulfadiazine in
rabbits. J Pharmacogn Phytochem, Vol.5, No.2, pp.96-98.

Heo, K.S., S.J. Lee, K.T. Lim, 2004. Cytotoxic effect of
glycoprotein isolated from Solanum nigrum L. through the
inhibition of Hydroxyl radical-induce DNA binding
activities of NF-kappa B in HT-29 cells. Environ Toxicol
Pharmacol, Vol.17, No.1, pp.45-54.

Jarret, F., S. Ellerbe, R. Demling, 1978. Acute Leukopenia
during topical burn therapy with silver sulfadizaine. Am J
Surg, Vol.135, pp.818-819.

Jia Y., G. Zhao, J. Jicheng 2008. Preliminary evaluation- The
effects of Aloe ferox Miller and Aloe arborescence miller
on wound healing. J Ethnopharmacol, Vol.120, No.2,
pp-181-89

Kahkeshani, N., B. Farahanikia, P. Mahdaviani, A.
Abdolghaffari, G. Hassanzadeh, M. Abdollahi, 2013.
Antioxidant and burn healing potential of Galium

odoratum extracts. Res Pharm Sci, Vol.8, No.3, pp.197-
203.

Keast, D., H. Ordted, 1988.The basic principles of wound
healing. Ostomy Wound manage, Vol.44, No.§8, pp.24-31.

Keskin, D., O. Karsan, N. Ezirmik, A. Ciftcioglu, 1999.The
effect of alpha Tocopherol on fracture healing in rabbits.
Turk J Arthroplasty, Vol.10, pp.207-10.

Khan, M., P.A.Patil, J.C. Shobha, 2004. Influence of
Bryophyllum pinnatum leaf extract on wound healing in
albino rats. J Nat rem, Vol.4, pp.41-46

Kiran, K., M. Asad, 2008. Wound healing activity of
Sesamumindicum L seed and oil in rats. Ind J Expt Biol,
Vol.46, pp.772-82.

Mathers, C., D.M. Fat, J.T. Boerna, 2004. Organization WH.
GBD, Vol.6, No.1, pp.160.

Matthew, R.P., C.C. Leopoldo, A.E. Eric, M.B. David, F.R.
Lloyd, S. Natesan et al., 2015. Burn Wound Healing and
treatment: review and advancements. Crit Care Med,
Vol.19, pp.243

Meravanige, G., K. Priyadarshini, 2012. Influence of
Tinospora Cardifolia on Wound Healing in Albino rats,
1JPBS, Vol.3, No.2, pp.379-384.

Meravanige, G., M.A. Kamood, 2012. Effect of Topical
Tinospora cordifolia on Healing of Burn wound Wistar in
rats. IJPBS, Vol.3, No.3, pp.351-358.

Midwood, K.S., L.V. Williams, J.E. Schwarzbauer, 2004.
Tissue repair and dynamics of extracellular matrix. J inter
Biochemistry and Cell biology, Vol.36, No.6, pp.1031-37.

Moghimi, H.R., B.S. Makhmalzadeh, A. Manafi, 2009.
Enhancement effect of terpenes on silver sulfadiazine
permeation through third-degree burn eschar. Burns.
Vol.35, No.8, pp.1165-70.

Nagappa, A.N., B. Cheriyan, 2001. Wound healing activity of
the aqueous extract of Thespesia populnea fruit.
Fitoterapia, Vol.72, pp.503-6.

Nayak, S., S. Sandiford, A. Maxwell, 2009. Evaluation of the
wound-healing activity of ethanolic extract of Morinda
citrifolia L. Leaf. Evid Based Compreh Alt Med, Vol.6,
No.3, pp.351-356.

Nualkaew, S., K. Rattanamanee, S. Thongpraditcohote, Y.
Wrongkrajang, T. Nahrsted, 2009. Anti-inflammatory,
analgesic and wound healing activities of the leaves of
Memecylon edule Roxb. J Ethnopharmacol, Vol.121,
No.2, pp.278-81.

Pathak, S.S., M.A. Borkar, S.S. Patel, 2013. A comparison on
healing effect of an Ayurvedic preparation and Silver
sulfadiazine on burn wound in Albino rats. IntSch Sci Res
Inn, Vol.7, No.8, pp.466-70.

Purohit, P., K. Sharma, 2003. A handbook of medicinal plants:
A complete source book, Agrobios, Vol.1, pp.79-81.

Rathi, B., P.A. Patil, A.M. Baheti, 2004. Evaluation of
aqueous extract of pulp and seeds of Moringa oleifera for
wound healing in albino rats. J Nat rem, Vol.4, pp.145-9.

Roy, K., H. Shivakumar, 2009. Wound healing potential of
leaf extracts of Ficusreligiosaon wistar albino strain rats.
Int J Pharm Tech, Vol.4, No.3, pp.506-508.

Shanbhag, T., C. Sharma, S. Adiga, K.L. Bairy, S. Shenoy,
2006. Wound healing activity of alcoholic extract of
Kaempferia galangain wistar rats. Ind J Physiol
Pharmacol, Vol.50, No.4, pp.384-90

Shenoy, C., M.B. Patil, R. Kumar, 2009. Wound healing
activity of Hypitssuaveolens (L.) Poit (Lamiaceae). Int j
Pharm Tech Res, Vol.1, No.3, pp.77-44.



4622 Asian Journal of Science and Technology Vol. 08, Issue, 04, pp.4617-4622, April, 2017

Shenoy, C., M.B. Patil, R. Kumar, S. Patil, 2009. Preliminary
phytochemical investigation and wound healing activity of
Allium cepa. Int J Pharm Pharm Sci, Vol.2, No.2, pp.167-
175.

Shrivastava, P., S. Durgaprasad, 2008. Burn wound healing
property of Cocos nucifera: An Appraisal. Indian j
Pharmacol, Vol.40, No. 4, pp. 144-46.

Shuid, A.N., M.S. Anwar, A.A. Yusof, 2005. The effects of
Carica papaya L latex on healing of burn wounds in rats.
JSKM, Vol,3, No.2, pp.39-47.

Sinha, K., N.P. Mishra, J. Singh, 2004. Tinosporia cardifolia, a
reservoir plant for therapeutic applications: A review,
Indian J Tradit Know, Vol.3, No.3, pp.257-270.

Srivastava, T., H. Negandhi, S. Neog, J. Sharma, R. Saxena
2014. Methods for hemoglobin estimation: A review of
“What works” J Hematol Blood Transfus, Vol.2, No.3,
pp-1028.

Suntar, 1., U. Koca, H. Keles, E.K. Akkol, 2011. Wound
healing activity of Rubus sanctus Schreber Rosaceae:
Preclinical Study in Animal Models. J Evid
Based Complementary Altern Med, Vol.10, pp.1-6

therapy practices in the treatment of burn injury. J Burn
Care Rehabil., Vol.11, pp.423-27.

Taranalli, A.D., I.J. Kuppast, 1996. Study of wound healing
activity of seeds of Trigonella foenum-graecum in rats.
Indian J Pharm Sci, Vol.58, pp.117-119.

Thang, P.T., S. Patrick, 1.S. Teik, C.S. Yung, 2001. Anti-
Oxidant effects of the extract from the leaves of
Chromolaenaodorataon human dermal fibroblast and
epidermal kerationocytes against hydrogen peroxide and
hypoxanthine-xanthine oxidase induced damage. Burns,
Vol.27, No.4, pp.319-27.

Walsh, V.P., N.Z. Vet, 2012. A comparison of two different
ketamine and diazepam combinations with an alphaxalone
and medetomidine combination for induction of anesthesia
in sheep. N Z Vet J, Vol.60, No.2, pp.136-41

Wilkinson, E. 1998. The epidemiology of burns in secondary
care, in a population of 2.6 million people, Burns Vol.24,
No.2, pp.139-143.

skeosk skosk skokosk

Taddonio, T.E., P.D. Thomson, D.J. Smith, J.K. Prasad, 1990.
A survey of wound monitoring and topical antimicrobial



