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OO . ABSTRACT

El8 eIt el o) w51 7= Antibiotic treatment is used to reduce the bioburden of wounds. Medicinal
plants can be an alternative method for wound treatment. This study aims to investigate the effects

Received: 10 Oct 2022 of Myrtus communis (Mord) leaf extract combined with olive oil on the wound healing process and
Accepted: 19 Feb 2023 i the expression of vascular endothelial growth factor (VEGF), epidermal growth factor (EGF), fibroblast
Available Online: 06 Nov2023 . 8rowth factor-1 (FGF-1) and insulin-like growth factor-1 (IGF-1) genes in BALB/c mice.

[VETTLE The Mord leaf extract was mixed with olive oil in a volume ratio of 1:1. Thirty-six BALB/c male
mice were divided into three groups of 12, including control, saline, and experimental. Then a 1x1 cm
incision was made in their skin. On days 5, 10, 15, four mice from each group were randomly sacrificed
and their skin samples were collected from the wound site. The real-time PCR method was used to
measure the expression of four genes in the wound site. Statistical analysis was done by the analysis of
variance and Tukey’s post hoc test. P<0.05 was considered statistically significant.

Keywords: ¢ [E The Mord leaf extract combined with olive oil increased the expression of VEGF, EGF, FGF-1, and
Myrtus communis, © IGF-1 genes (P<0.05). The effect was higher on the 15th day of the experiment.

Wound healing, Olive [T The increase in the expression of VEGF, EGF, FGF-1, and IGF-1 genes due to the treatment
oil, Genetics using the combination of Mord leaf extract and olive oil can accelerate the wound healing process.
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Introduction

ound healing, which begins as a reac-
tion to the tissue injury and continues
until the injured tissue is repaired, is
a set of physiological processes in-
volved in the secretion of growth fac-
tors and cytokines. The growth factors bind to the recep-
tors from their family, and then, by affecting the family
of protein kinases in the membrane, they start to repair
the tissue. Despite the existence of modern methods for
wound healing, the wound healing process has not yet
reached the desired result such that, in some chronic dis-
eases, wound healing has become one of the challenges.
Therefore, researchers are looking for new compounds
to accelerate the process of wound healing. Myrtus com-
munis (Mord) with its antimicrobial, anti-inflammatory,
and antiseptic effects, can accelerate the wound healing
process. Olive oil is also used in traditional medicine to
treat wounds and contains high amounts of vitamins A, D,
K, and E, which are the main source of protection against
free radicals. In this study, we aim to investigate the ef-
fect of combining Mord leaf extract and olive oil on the
expression of vascular endothelial growth factor (VEGF),
epidermal growth factor (EGF), fibroblast growth fac-
tor-1 (FGF-1), and insulin-like growth factor-1 (IGF-1),
genes in the process of wound healing in BALB/c mice.

Methods

The ethanolic extract of Mord leaf was mixed with olive
oil in a volume ratio of 1:1. The samples were 36 Balb/c
male mice divided into three groups of 12, including
control, saline, and experimental. A 1x1 cm incision was
made in the skin of mice in the saline and experimental
groups. In the experimental group, the wound was treated
with the prepared ointment once a day. After that, on days
5, 10, and 15, four mice from each group were randomly
sacrificed, and the skin of the wound healing site was
taken from the cut area. The real-time PCR method was
used to check the expression of the genes in the wound
site. The statistical analysis was performed using analysis
of variance in R software, and the pairwise comparison
of the means was done using Tukey’s test. P<0.05 was
considered statistically significant.

Results
The result of real-time PCR products showed that the

EGF gene had 198 base pairs (bp); the VEGF and IGF-1
genes had 189 bp, the FGF-1 gene had 122 bp, and the
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Hypoxanthine Phosphoribosyltransferase (HPRT) gene
had 131 bp on the agarose gel. The results of measuring
the expression of VEGF, EGF, FGF-1, and IGF-1 genes
by real-time PCR method showed a significant increase in
these genes in the experimental group received the combi-
nation of Mord leaf extract and olive oil after 5, 10, and 15
days compared to the saline and control groups (P<0.05).
The highest increase was observed on day 15 for all four
genes. The comparison of the expression of four genes
showed that the treatment by the Mord leaf extract + olive
oil had the greatest effectiveness in increasing the expres-
sion of the FGF-1 gene (by 1098.37) compared to other
genes.

Conclusion

The results of the present study showed that the combi-
nation of the ethanolic extract of Mord leaf with olive oil
for wound healing led to an increase in the expression of
VEGEF, EGF, FGF-1, and IGF-1 and these genes acted as
an important role in the healing of skin wounds in mice.
The results of this study indicate that the combination of
Mord leaf extract and olive oil is effective in accelerating
the wound healing process.
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6. Epidermal Growth Factor Receptor (EGF-R)
7. Platelet-derived growth factor (PDGF)
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