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ABSTRACT

Phenytoin is one of the most commonly used anticonvulsant drug. It is also used for treating cardiac arrhythmias,
digitalis intoxication, migraine and trigeminal neuralgia. On long term oral administration it causes dose dependent gingival
hyperplasia as side effect and by virtue of this effect Phenytoin may exert the wound healing property and hence present study
was planned to see effect of Phenytoin cream on linear incisional wound healing. To study the effect of Phenytoin on wound
healing using the acute linear incisional wound model in rats. Wound healing property of topical Phenytoin cream studied in
incision wound model of wound healing in albino Wistar rats and it was compared with control and vehicle group. Results
were analyzed by one way ANOVA followed by Bonferroni’s post hoc test. In present study the wound healing property of
topical Phenytoin and of petroleum jelly as a vehicle showed statistically significant activity (p<0.05) compared to control
and the topical application of Phenytoin showed statistically significant activity (p<0.05) compared to petroleum jelly only
after 12 day of treatment in acute linear incisional wound model. Phenytoin when applied topically promotes the healing of

wound however it did not had significant wound promoting effect in acute linear model of wound healing.
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INTRODUCTION

Wound is disruption or loss of normal anatomical
structure and function of living tissue. Healing of wound is
dynamic process of restoration of cellular structures and
regeneration of dermal and epidermal tissue [1]. For
effective management of wound it is essential to know
process of wound healing and different stages of healing
including inflammatory, proliferative and remodeling.
Topical medication should direct specific effect during
stages of healing [2].

Phenytoin used as anticonvulsant since 1938 [3]. It
was observed that on long term administration, Phenytoin
produces gingival hypertrophy and by virtue of this
property studies on its effects on wound healing were
undertaken, and showed that favorable healing effect in
periodontology patient treated with Phenytoin [4]. It is also
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reported that topical application of Phenytoin promotes the
wound healing [5,6]. Wound healing effect of Phenytoin is
related to increase in vascularity of granulation tissue,
fibroblast proliferation [7-8], increasing collagen content
and maturation and decreasing collagenase activity [9].

Since 1950s Phenytoin has been used in the
healing of diversity of wounds includes healing of various
cutaneous ulcers secondary to variocose vein, diabetic,
decubitus and trophic ulcers in leprosy, as well as second
degree burns. In spite of all these reports, there are few
studies had contradictory reports stating that topical
application of Phenytoin has no effect on dermal or
epidermal growth suggesting that it does not possess wound
healing property (12). So the effect of topical
administration of Phenytoin for the promotion of wound
healing seems to be a promising approach but requires
further evidence.

Therefore, in view of conflicting results, the
present study has been planned to evaluate the effect of
topical Phenytoin on the rate of wound healing in an acute
incisional wound model in rats.
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MATERIALS AND METHODS

The present study was carried out in SRTR
Government Medical College, Ambajogai.Dist-Beed,
Maharashtra. Study was carried out after prior approval
from Institutional Animal Ethics Committee of our institute
which is an approved body by Committee for the Purpose
of Control and Supervision of Experiments on Animals
(CPCSEA).

Animals

Wister albino rats of either sex weighing between
200-250g were used for the study. Animals were divided
into three groups with six animals in each group for
Incision wound model.

Animals were acclimatized to laboratory
conditions 24 hours prior to study. Animals were housed in
separate plastic cages (three animals per cage), with tap
water and commercial food ad libitum.

Chemicals

Pure powder form of Phenytoin obtained as gift
sample from Sun pharmaceuticals. 1% Phenytoin cream is
prepared by mixing one gram of Phenytoin in 99 gram of
petroleum jelly as vehicle obtained from commercial
resources.

Wound healing model used for investigating wound
healing property of Phenytoin Incision wound model:

[R]

This model use to evaluate the tensile strength of
the wound. Adult Wistar rats (200-250gm) of either sex
were used in this model. The animals were anesthetized by
using ether. After shaving the back of animals, a linear 3cm
incision was made over the skin of the back. Eighteen
animals will be randomly divided into three groups:
control, vehicle and treatment groups. Control group will
not receive any drug or vehicle. Animal of vehicle group
will receive topical petroleum jelly once a day from
beginning of experiments until complete wound closure.
Animals of treatment group were treated topically by 1%
Phenytoin cream.

Assessment of wound healing

The animal in each group observed on the
alternate day and the healing was assessed by using the
parameter wound contraction. The wound contraction is
calculated by measuring wound area on every alternate day.
The complete wound area photographed by placing the
measuring scale to both side of wound using digital camera.
The wound area in photograph was measured by using the
image J software.
Percentage wound of healing were calculated by using

Walker formula

Percentage of wound area= Wound area in the day
of X /Wound area in the first day *100.

Percentage of wound healing = 100- percentage of
wound area.

Statistical analysis

The results were expressed as meanzSE. The
results were analyzed statistically by one way ANOVA
followed by post hoc Bonferroni’s test. The P<0.05 were
considered statistically significant.

RESULTS

The percentage of wound healing is statistically
significant in Phenytoin and vehicle group compared to the
control group in 2 week duration of treatment. Between
Phenytoin and vehicle group Phenytoin has maximum
promoting effect on wound healing, however it was
statistically significant difference seen after 12 day of
treatment. It is concluded that Phenytoin had not significant
wound healing effect in acute incisional wound method.

After calculating the percentage of wound healing
it was found that topical Phenytoin treated wound showed
almost complete healing in two week interval. In vehicle
group maximum closure of wound almost in animals occur
at the end of second week. The complete healing of wound
in control group occurs in 20-22 day after creation.

The percentage of wound healing in control,
vehicle and Phenytoin group was tabulated in table no.l
and graph 1.

Table 1. Shows that percentage of wound healing in Incisional wound method

Du[r)artl:gnTorfe ?:;irr:en T Control Vehicle Phenytoin
Day 2 7.155+2.112 4.118+0.8579 5.713+1.13
Day4 6.485+1.366 5.843+1.582 23.1245.619*
Day6 9.933+2.157 11.95+2.386* 37.28+6.378*
Day8 9.643+2.138 21.27+2.872* 50.99+6.592*
Day10 23.13+4.608 28.39+2.976* 60.17+4.996*
Day12 34.55+5.308 57.37+2.698* 82.57+5.874*#
Day14 22.01+2.565 77.99+2.565* 90.33+3.098*#
Day16 63.76+6.676 91.82+1.742* 95.26+2.048*

Values are mean + S.E.M; n=6 in each group
*p<0.05 when compared to control group

# p<0.05 when compared to petroleum jelly (Vehicle) group.
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Fig 1. Shows that wound healing in incisional wound model
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DISCUSSION

In the present study wound healing property of
Phenytoin was evaluated in acute linear incision wound
model as an experimental study. Phenytoin is primarily
used for treating convulsions. It is also used for treating
cardiac arrhythmias, digitalis intoxication, migraine and
trigeminal neuralgia.

Recently it is also search for use treating wound
healing. Topical route application of Phenytoin act directly
at the site of wound and promote the healing without
entering in the systemic circulation and without the
systemic side effects [10]. The side effect associated with
topical Phenytoin is only the transient burning sensation
when applied to wound and hypertrophic granulation tissue
formation [11].

In present study topical application of Phenytoin in
incision wound model showed significant healing effect
compared to control however not more than that of the
vehicle. Our results were in conceseus with study
conducted by Morteza Jarrahi et al., [12]. The wound
healing effect of Phenytoin could be related to increased
collagen formations which increase the tensile strength of
the wound. Collagen gives the structural support and by
increasing synthesis, it accelerates the wound healing [13].
This effect was similar to the study conducted by Moy LS
et al suggesting that healing effect of Phenytoin was mainly
due to direct stimulation of fibroblast proliferation and
increased collagen synthesis [14].

Wound healing potential of Phenytoin might be
due to increased gene expression of platelet derived growth
factor B chain in macrophase and monocytes [15]. Variety
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