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Abstract: Grapeseedoil isa rich source of proanthocyanidprecfanidins). Mixtures of procyanidins are
referred to as oligomeric proanthocyanidin (OPQnplexes.The antioxidant properties of OPCs haveemad
products containing these extracts candidate trerdpr a wide range of human disease. The secegrkd
burns are probably one of the most frequent ocooa® in homes or countries that need improvement of
treatment. In this study, we compare the effect$.6% and 3% grape seed hydroethanol extract creatins
Silver sulfadiazine cream (SSD) for healing of bwaunds in rats. Seventy twoadult male Wistar rasw
divided into four groups.A full-thickness secondyoke skin burns created by Brass rod with a circeral of
15mm diameter, on the backs of all rats.All ratsemdivided randomly into four groups of twelve ragch.
Group 1, animals received combination Eucerin (78%g) Vaseline (25%) as a base formulation of tlearor
Group 2, animals treated with Sulfadiazine crea®(Sand % and 4" group, applied respectively, with the
1.5g and 3g of red grape seed hydroethanolic éxtmaecd with a base (GSC). The percentage of burang
healing was monitored on Days 3, 6, 9, 12, 15 afcdd histologically evaluation was carried outtba
samples on 3 9" and 18days after surgery. Thepercentage wound size rehalived that there were
significant differences (P<0.05) between SSD andCA@%% groups compared to the control group. The
histological results show that groups SSD and G&@lserved to accelerate the wound healing promeds
specifically increased neovascularization, fibrgblenigration and epithelialization in the treatmemoups
compared to the control group.Thus, this study destrates that topical use of grape seed hydroetleatract
special creams1.5% may be effective in stimulatimgenclosure of burn wounds.
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Introduction

Grape is a type of fruits, which typically an edigdd or spherical shape is drawn, that has a long
history. 6,000-8,000 years ago in the Near Eagtivation of the domesticated grape began(1). Gsayam be
many different colors, including two main color raddwhite(2), and other colorsyellow, crimson, gerdark
blue, black, green and pink. Anthocyaninsare pigsién the skin of grapes; the different colors eed
grapes(2). Nowadays, European grapes (Vitis viajfédorth American grapes (Vitis labrusca and Mitigind
Folia) and French hybrids are the main speciesapas (3) and a type of grape that is cultivatettan, is
Grape Vitis vinifera, is Vitaceae family. Grape d@exdl contains high concentration of vitamin E dlieic acid,
oligomeric proanthocyanidin complexes (OPCs) anénplic compounds such as flavonoids, phenolic acids
andantioxidants(4) stilbenes and anthocyanin’sfis€ compounds have many biological activities raagt
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help prevent or relieve symptoms of certain condgij include inhibiting some degenerative diseasebh as
cardiovascular diseases(6), certain types of cafeanti-inflammation and wound healing (8),antirabial
and Alzheimer's disease, age-related cognitiveirdschnd diabetes properties(3).Most evidence ofigc
derives from in vitro and animal studies for oligeme proanthocyanidin complexes or grape seedowever,
some clinical studies are also available. The estidbResveratrol (3,,45 trihydroxystilbene) has also been the
focus of much investigation and exhibits anti-inflmatory, antithrombotic, anti-carcinogenic and -hattterial
activities, but it is uncertain whether significamhounts are present in the seeds and oil.

Compounds of silver, especially silver sulfadiazoream (SSD) is one of the most widely used
topical medications used to treat burn wounds du¢he antibacterial effects that have been used for
centuries. SSD cream, while being effective causmre systemic complications, including neutropenia,
erythema multiform, crystal Luria and methemoglama(9).

Now, according to two major factors causing impaiveound healing (free radicals and oxidative
stress) (10) on the one hand, and the presencherfgtic compounds and antioxidant properties opgra
seed extract, the aim of this study wasto compheeefffects of Grape seed hydroethanol extract cream
dressing, silver sulfadiazine cream and Eucerirarr®n clinical and histological healing rates oinsk
burn wounds in a rat model.

Material and Methods
Plant material and oil preparation

The fresh Red grapewas collected locally during 2011 (summer season), in Gardens near the city

of Urmia, West Azerbaijan province, Iran (latitu®s: 34", longitude: 44 58"); and identified by Department
of Botany Sciences, the Urmia researches Agricalltand Natural resource center. Grape seeds wpasaded
from the pulp and dried in the shade at room teatpes. The seeds then were finely powdered usimindey.
Then 100g of the Mentioned plant powder was susggbivd 300ml of hydroethanolic solution (50:50) #& h
at room temperature. The mixture was filtered usirftne muslin cloth followed by filter paper (Whan No
1). The filtrated extract wasevaporated under vacbelow 40°C. Then a final yield (10.3g) was kepd 4C
until it was used in the experiment(8).

Experimental animals

Animal studies were conducted after the obtainitiijcal approval from the Islamic Azad University
(Urmia branch) Research Committee. Healthysevemiyniale Wistar rats weighing (185-200g) approximatel
nine weeks of age were obtained from the experiah@mimal house; veterinary colleges of Urmia Ursity
were used for the study. All rats were divided @ty into four groups of eighteenrats each. Thenais were
left in separate cages for five days at room caomit for acclimatization. Animal houses were innsliard
environmental conditions of temperature (22 +3°@midity (60 + 5%), and a 12h light/dark cycle. The
animals were maintained on a standard pellet diet@mwater. All rats were closely observed for anfigction,
and if they showed signs of infection were sepdradgcluded from the study and replaced.

Formulation of topical application forms

After creating of burned wound, all rats randomlgswlabeled by none toxic color and divided into
three groups. Group 1,animals receivedcombinatieceBn (75%) and Vaseline (25%) as a base fornmati
ofthe cream;Group2, animals treated withsilver adiizine cream (SSD) (11)an&a®d 4'group, applied
respectively, with the 1.5g and 3g of red graped dealroethanolic extract mixed with base formulatas a
cream (GSC). The cream (0.5g) was topically applrede a day, starting from the day of operation,tioe
burned wound area until the wound healed completdlyrats were monitored for any wound fluid oryan
evidence of infection or other abnormalities, uatimplete epithelialization.

Burn wounds induction

The animals were anesthetized with an intra-pegabmjection of Xylazine 2% (10 mg/kg/IP/; Alfasan
International, Woerden, Holland) and Ketamine 5% 7g/kg/IP/; Alfasan International, Woerden, Hotan
and the hair on the back was clipped with eledtlijgpers. Animals were subjected to full-thickneszond-
degree skin burns byBrass rod with a circular éntbanm diameter, was immersed in boiling water {G@% for
15s, until thermal equilibrium was reached, and edrately it was placed on the back of the rats6fdec
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without applying pressure(12, 13). After this, thRsaline solutionwas administered intraperitoriejgction to
each animal, and placed in a separate cage foreftdivery from anesthesia before being returneubtding
rooms.

Burn wound area assessment

The wound area was measured by immediate placiagrainsparent paper over the wound and tracing
it out; area of this impression was calculated gidiilme graph sheet. The wound healing percentage was
calculated by Walker formula after measuring theumsb size (14). The percentage of wound healing was
computed at the beginning of experiments and ors @ay6, 9, 12, 15 and 18 days post-test. Percemfge
wound size =Wound area on day X / Wound area orzdey x 100.

Percentage of wound healing = 100 - Percentageohdssize.
Burn wounds histological assessment

In order to, specimens of skin were taken on thel8" and 18days after surgery, with the rats under
general anesthesia(13). Sample tissues, exciseg afith 1 to 2 mm surrounding normal skin and ihepth of
approximately 3mm, were pinned on a flat cork szefand fixed in neutral-buffered formalin 10%. Ttika
sample tissues were routinely processed, parafiix wmbedded, sectioned at 5 pm, and stained with
hematoxylin-eosin (H&E) stain. Stained sectionsenttien microscopically (by the light microscopey@®pus
CX31RBSF attached cameraman) evaluated to asseggdtiominant stage of wound healing. Three péralle
sections were obtained from each specimen. Follpviactors such as poly morph nuclearcell(PMN) and
mononuclear cells (MNC) migration, angiogenesise (thumber of new blood vessels and capillary
buds),Fibroblast migration andepithelialization lifatively evaluated, scoredand according to thiteGa
(Table 1).

Table 1: Histological scoring criteria for burn wound.

Score Poly Mononuclear cells New Vessels Fibroblast | Epithelialization
morphonuclear migration
cells
- Absence Absence Absence Absence Thickening of
the cutting edge
+ Less Less Less Less Cell migration
(surrounding (surrounding (subcutaneous tissug¢)(granulation tissue) is less than 509
tissue) tissue)
++ Mild Mild Mild Mild Cell migration
(granulation tissue) (granulation tissue) (granulation tissue)| (granulation tissue) is less than 759
+++ Medium Medium Medium Medium Cell migration
(granulation tissue) (granulation tissue) (granulation tissue)| (granulation tissue is 100%
++++ High High High High Complete
(granulation tissue) (granulation tissue) (granulation tissue)| (granulation tissue) epithelial cells
Bridging
+++++ Very high Very high Very high Very high Corneous layer
(granulation tissue) (granulation tissue) (granulation tissue)| (granulation tissue formation

Evaluation and measurement of wound healing

The measurements of the wound areas in animaldl gfaups were taken by usingtransparencies in
days 3, 6, 9, 12, 15and 18 of experiments. Thewaueds of all groups were recorded and measuregagmh
paper. The percentageof wound healing was calculatehe Walker formula after measuring the wouedar
(14).Percentage of wound area:¥s Wound areas inXdaywound area in the first. Percentage of wound
healing= ¥ 100% percentage of the wound area.

Statistical analysis

The means of wound area measurements, betweeanstontrol groups were compared using one
way ANOVA descriptive texts. The Epithelization jpel between the test and control groups were cosspar
using independent t tests. Data were analyzed BR®BS (Version 18) and P value was set p< 0.0&lfor
analyses.
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Results
Histopathologicalstudy

Following histopathological examination, the quatlite results of the sample tissue slidefn &' and
18‘hdays, which stained with haematoxylin — eosin stawaluated, scored and presented in Table 3.

According to the findings contained in Table 3, fldNscores increased on day three in all groups,
especially the burned wounds in the control grabereafter; it was decreased(Table, 3). The MNCesbas
increased in all groups, especially the burned weumeated with the SSD and GSC1.5%,0f the d3y 3
thereafter; it was decreased(Table, 3). Accordmngesults of microscopic slides, the new vesse&lstes on
days 3rd were increased in all treatment grougseaally the burned wounds treated with the SSD hiélo
GSCcreams, thereafter; it was decreased (tablégJibroblast migration score was increased uiatyl ine in
all burned wounds, markedly increased in the bumvednds treated with the SSD and GSC 1.5% creams
(Table 3).The epithelialization and the epithelidtdging score increased on day nine in all wouads, were
markedly increased ineighteendays after burn indoictvas higher scores observed in the burned wsund
treated with the SSD and 1.5% GSCcreams(Table 3).

Table 2: Comparison of percentage wound size in contralgr&SD group and GSO group. Data are
expressed as meanSEM. There are significant diftexs between the control group vs. SSD and GS@pgro

Wound area (mnf) + S.D.
Groups 3 6 9 12 15 18
Control 146.2 £ 8.2 (4%) 12452 + 99.22+ 7.3(41%) | 6352+4.5(61%)  36.12  5.3(77%) 19.82 £ 1.3(38%)
10.1(25%)
SSD 12582+ 98.82+ 6112+ 3892+ 1202+ 072+
10.8(18%)** 7.4(41%)™ 4.3(63%)* 7.8(75%)* 1.3(93%)* 0.7(100%)**
GSC 1.5% | 13052 + 12.2(16%)* 10212+ | 67.92+4.4(60%)%| 44.2251(73%)F  16.92 % 2.7(90% 3.12 + 0.8(98%)"
7.7(37%)*
GSC 3% | 136.12+11.1(14%)| 1102+ 52(34%) 7412 +5.958 | 53.92 + 9.2(68%)*| 27.52+5.6(88%)f  8.12  (B906)"

Valued are expressed as mean = S.D. for 6 ratzdh group. *P<0.01 and P<0.05vs Control. Percentages of
contraction record in parentheses.

Table 3: Comparison of epithelialization process, as yoa &gove control group has significant differences
with both SSD and GSO treated groups, also therethier significant differences between SSD tregtedp
and GSO treated group.

Group The parameters
Days PMN MNC NC Fm RE
3 +++++ ++ ++ + -
Control 9 +++ +++ +++ +++ +
18 + + + + +++
3 +++ ++++ ++++ + -
SSD 9 + ++ ++ +++++ ++
18 - - + ++ +++++
3 +++ +++ +++ ++ -
GSO 1.5% 9 ++ ++ ++ +++++ ++
18 - - + + +++++
3 ++++ +++ +++ ++ -
GSO 3% 9 ++ ++ ++ ++++ ++
18 - - + + ++++

Table 3: Histological evaluation of Red grape sextact cream on wound healing process in diffegeatips of treatment
in rat. Hematoxylin and eosin stained sections veeed as absent (=), present (+), mild (++), matde(+++), severe
(++++)and very severe (++++) for PMN:Poly morpholeac cells, MNC: Mononuclear cells, NC: New capildbuds,
Fm: Fibroblast migration, RE: re-epithelialization.
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Burned woundmeasurement

The wound area measured every third day after woumd induction in all groups, and shown in table
1. Significantly higher reduce of wound size, wasearved in the group treated with silver sulfadiaztream
(p<0.01), and follow it, in treated groups with Rgrhpe seed extract, especially in lower dose (1.5%
compared with control group (p<0.05).In comparistan, example wound area on day 18 after burn wound
induction, showed in control group 19.82 + 1.3(88% 5D group 0.72 = 0.7(100%), 1.5%GSC 3.12 +
0.8(98%), 3%GSC group8.12 + 0.9(95%). Overall,atmetraction of the wound was in the order of SSQugr
treated > 1.5%GSC-treated > 3%GSC -treated >control

When the wound is covered with epithelial tisswgens to epithelialization time. Wounds treatedhw&SD,
GSC1.5%, GSC 3% and controlgroups, found epithéaue at day 15.1, 16.9, 17.1 and 21.97 aften bur
induction respectivel{figure 1).

Figure 1: Effect of extracts on days of epithelialization

25 1

20 1
15 A
10 A
5 -
o -

Control G3C 1.5% G3C 3%

Period of epithelizatin [days]

Valued are expressed as mean = S.D. for 6 ratzah group. *P<0.01 and P<0.05vs Control.

Discussion

The skin is one of the largest organs in the bedych injures inescapably during the life; thefierm
arise due to physical or chemical injury or micedbinfections.Following burn injury the organ, atine entry
of pathogens into the body, it is prone to infattido prevent this from happening, the skin wouedlimg
process begins immediately (15). Herbal medicireeldieome an integral part of standard health based on
a combination of time honored traditional usage andoing scientific research. Medicinal plants eoening
into prominence because of the overuse of convegitimedicines such as antibiotics, which has reduift the
development of resistance in many infectious oggani Thus, herbal preparations can be more eféettan
conventional medicines and their non-toxic natueans that they can be administered over long p&{isd
16).

In the process of wound healing, inflammation iSraportant part of the acute response, results in a
coordinated recruitment of PMNCcells (neutrophilsjhee wound site(16). These cells are able to predictive
oxygen radical, which is critical for defense agaipacteria and other invasive pathogens(17). Myarges are
also involved in the production of oxidants at tireund site which builds up a long-term responsmjired
cells following the acute response(18). Wound-eelahon-phagocitic NAD (p) H oxidase or Noxdependent
mechanism. Superoxide anion radical is rapidly eot®d to membrane permeable form, H202, by supdeoxi
dismutase activity or even spontaneously. Relefd#,©, may promote formation of other oxidant species,
including hypochloric acid, chloromaines, aldehydss. Taken together, this suggests that the waitads
rich in both oxygen- and nitrogen —centered reactipecies along with their derivatives (e.g. H2022, 'NO,
peroxynitrite, HOCL and chloramine) mostly contiiéiy neutrophils and macrophages(17).Grap seedobxt
contains proanthocyanidins or condensed tannings@hare a group of biologically active polyphenolic
bioflavonoids that are synthesized by many plant8]3Proanthocyanidins and other tannins are kntawn
facilitate wound healing (19, 20). The mode of attihowever, remained unclear. The proanthocyathiein
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existing at grape seed extract has been reportedv® various clinically relevant redox-active pdjes(21,
22)In previous reports, shown that other typesfiiinmation such as silica or bleomycin-induced mulary
fibrosis and rat paw edema may be prevented by GSE@.Oxidants present at the wound site arethioiagh
support wound repair (25). A few studies suggeat (BSE treatment was associated with enhancecetissu
oxidation at thewound site. While it is known thahder certain conditions GSE may demonstrate
potentantioxidant properties, it must be considiratdoxidative modification of antioxidants mayresaolthe
formation of potent oxidants. Tannins and tannid ace an integral component of grape seed (26)nitaacid

is known to be capable of generating hydroxyl radicThe radical structures obtained after oxigatibflavon

(ol) s and proanthocyanidins have been charactdflZ¢. The current study supports the idea thatpeal
application of GSC represents afeasible and proguejpproach to enhancedermal wound healing. Wedfou
that topical use of grape seed hydroethanolic eixtrauld increase the cell mitosis and prolifenatitnerefore,
cause earlier epithelialization in comparison witte control group. Also, topical use of grapes seed
hydroethanolic extractcausedecreases in healingpdpeand according to Table.\¥e found significant
differences between grape seed hydroethanolicaxiraam 1.5% and SSD groups vs. Control group.

In conclusion, the current study revealed that buounds treated with grape seed hydroethanolic
extract, as a topical applicationto burn wourds, significantly accelerate the wound healing gsec
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