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Abstract

The quality of the patient's life is affected by the complex and difficult process of wound healing.
Hemostasis, inflammation, proliferation, and remodeling are the four highly planned stages that
it goes through to be accomplished. All four steps must take place in the right order and time
period for a wound to heal successfully. Tropical and subtropical nations are home to the
monogeneric plant species Moringa oleifera of the Moringaceae family. The purpose of the
current study was to investigate M. oleifera's potential to heal wounds in vitro. Cell viability and
wound scratch test experiments were performed in the study. The Madin-Darby Canine
Kidney (MDCK) cells are mammalian cell line was used ; it was subjected to various
concentrations of Moreingo oleifera After 24 hours of incubation, the MTT test was used to
analyze their influence on the viability of MDCK cell line, The second experiment included:
induce a wound in MDCK cell line then expose the scratched cells to the enhancement dose
which was obtained from the first experiment to detect the more active one for wound healing
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1. Introduction

The largest organ of the body, the skin, acts as a
barrier to defend against the outside world (7). The
skin is also the organ most vulnerable to injury from
foreign invaders. Treatment and care for cutaneous
wounds are becoming major concerns in clinical
settings. Human wounds that are extensive or open
cannot heal via self-contraction, making the process
extremely challenging (8).

Surgery, accidents, extrinsic factors (such as
pressure, burns, and cuts), or pathologic illnesses like
diabetes or vascular diseases are only a few of the
causes of wounds. Depending on the underlying
causes and effects, these types of injury are
categorized as either acute or chronic wounds (15).
Acute wounds that take 8 to 12 weeks to heal, and
the mechanical harm brought on by the sheering,
blunting, and/or stabbing action of hard objects can
result in these wounds. (17).

In addition, chronic wounds are divided into three
primary subgroups: vascular ulcers, pressure ulcers,
and diabetic ulcers.

Chronic wounds are characterized as ulcers or open
wounds that do not heal within three months. (14) .
Homeostasis, inflammation, proliferation, and
remodeling are the four steps that make up the
natural healing process. In homeostasis, platelets
clump together that make up the natural healing
process, it is allowing fibroblasts to move to the
wounded area and create a thrombus. (9).

Blood vessels are damaged then the inflammatory
phase are started. At the same time, platelets release
various chemotactic and vasoactive mediators that
draw fibroblasts and endothelial cells to the site of
the wound in addition to inflammatory cells like
neutrophils and macrophages (2).

The third to tenth day mark the beginning of the
proliferative phase, which includes mechanisms that
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lead to re-epithelialization, angiogenesis, collagen
deposition, and the development of granulation
tissues (12).

Herbal products for wound care or therapy include
cleaning, debridement, and supplying a moist
environment that encourages the establishment of
an optimal natural healing climate. When the state of
wounded tissues is comparable to that before the
injury, remodeling takes place.dysregulation of any
component of the wound healing process slows the
healing process and can cause a variety of skin
diseases, such as persistent ulceration or non-
healing. The nutritional and medical properties of
the plant Moringa oleifera, a member of the genus
Moringaceae, are well known. The examination of
the M. oleifera seed's phytochemical composition
reveals that this plant has all the critical components
required for the activity of wound healing (1).
Flavonoids and phenolic acids, which are
polyphenolic substances, are abundant in the dried
leaves of MO. A benzo- pyrone ring is a typical
structural element of flavonoids, which plants
produce in response to microbial diseases.
Consumption of flavonoids has been found to
defend against chronic conditions linked to oxidative
stress, such as cancer and cardiovascular disease

(16).
2. Material and Methods

Moreingo olifera Extract Preparation

Fresh leaves of Moringa oleifera plant were collected
from small plant nursery, in Hilla city- Irag. The plant
leaves were washed with deionized water thoroughly
and left to dry for 14 days in dark place at room
temperature, then grinded to fine powder and
stored in tight dry container for further use.

The plant leaves then soaked and macerated in
concentration of 100 gm of leaf powder in 1 liter of
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DW and left for extraction at room temperature for
48 hours.

Aqueous extract is filtered many times using medical
gauze and the separated extract is then filtered using
Whitman filter paper and then centrifuged at 1000
rom for 10 min to dispose the settled waste and
obtain clear liquid, left to dry to obtain solid extract.
Preparation of stock solution for aqueous extract was
made by dissolving 60 mg of aqueous extract in 30
ml| DDW to obtain final concentration of 2000 mcg /
ml then filtered using milipore filter syringe to
discard any impurities.

Effect of Moringa oleifera on Cell viability
of MDCK cell line

Three columns of Three replicate of 96 -well plate
were seeded with MDCK cell line. first Column with
3 replicates was considered as a control group, and
the three subsequent columns were treated with
serial dilutions of Moringa oleifera aqueous extract
(500,250,125,62.5, 31.25, 15.6) pg/ml Then the plate
was covered and incubated once for 24 hours the
wells were washed with 200 pl of sterile PBS. The
effect of the Moringa oleifera on the growth of the
MDCK line was assessed by MTT assay.

In vitro Wound Scratching

A sterile micropipette tip was used to make a wound
in the middle row of cells on a disk.

3. Measurement of Wound

Using a digital camera (Sony), the morphological
change in the wound area was documented. The
plate was fixed under an inverted microscope during
the capture process, and the wound area was
photographed using a digital camera at 0, 3, 6, and
9 hours, respectively. 'lmage J' software was used to
calculate the size of the wound

4. Results

Cell viability Assays
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Fig 1. Effect of Moringa oleifera concentrations on
viability of MDCK normal cell line after incubation for 24
hours

shows the different concentrations of aqueous leaf
extract on MDCK normal cell line that there were no
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significant difference in cells viability between
concentrations of Moringa Oleifera extract except
the highest (500, 250, 125 pg/ml ) which cause a
significant decrease (p<0.001) in the viability
percentage.

Effect of Moringa oleifera on wound
healing of MDCK cell line at different

concentrations

Effect of Moringo olifera 7.8 pg /ml
concentration on wound healing of MDCK
cell line
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Fig 2. Effect of 7.8 ug/ ml concentration of Moringo
olifera on wound healing of MDCK normal cell line after
incubation for 12 hours

Shows the effect of Moringa oleifera at 7.8
concentration on wound healing of MDCK normal
cell line that there were concentration on wound
healing of MDCK normal cell line that there were
significant healing (p<0.001) and decrease in wound
diameter after (3, 6, 9 hr)

Effect of Moringa oleifera 15.6 ug /ml
concentration on wound healing of MDCK
cell line
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Fig 3. Effect of 15.6ug/ ml concentration of Moringa
oleifera on wound healing of MDCK normal cell line
after incubation for 12 hours

shows the effect of Moringa oleifera at 15.6 pg/ ml
concentration on wound healing of MDCK normal
cell line that there were significant healing (p<0.001)
and decrease in wound diameter after (3, 6, 9 hr)
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Effect of Moringa oleifera 31.25 pg /ml
concentration on wound healing of MDCK
cell linefor 12 hours
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Fig 4. Effect of 31.25 ug/ ml concentration of Moringa
oleifera on wound healing of MDCK normal cell line
after incubation

shows the effect of Moreingo olifera at 31.25 ug/ ml
concentration on wound healing of MDCK normal
cell line that there were significant healing (p<0.001)
and decrease in wound diameter after (3, 6, 9 hr)

Effect of Moringa oleifera 62.5 pg /ml
concentration on wound healing of MDCK

cell line
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Fig 5. Effect of 62.5 ug/ ml concentration of Moringa
oleifera on wound healing of MDCK normal cell line
after incubation for 12 hours

shows the effect of Moringa oleifera at 62.5 ug/ ml
concentration on wound healing of MDCK normal
cell line that there were significant healing (p<0.001)
and decrease in wound diameter after (3, 6, 9 hr)

5. Discussion

A unique combination of potentially bioactive

compounds, including  rhamnosyloxy  benzyl
isothiocyanate and its derivatives, niaziminins,
niazinins, -sitosterol, niacin, phenolic acids,

glucosinolate, flavonoids, gallic acid, coumarin, and
caffeic acids in Moreingo Olifera, is likely the cause
of the plant's pharmacological wide range M.
oleifera. (14).

Muhammad reported that aqueous MO extract
significantly increased the viability of fibroblast cells
when compared to the untreated control, which may
be justified by the fact that bioactive compounds
responsible for the improvement of fibroblast cell
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proliferation and migration and show that aqueous
fraction was safe and non - toxic to human dermal
fibroblast cells even at 72 hours just because it did
not affect the cell functions of fibroblast cells even at
high concentration of 800 ug/mL (10).

There are several biocompounds in the extracts that
target cancer cells only, little affecting normal cells.
In particular, the unique monosaccharide d-allose,
which is present in the leaves of the Moringa oleifera
plant, stimulates the development of the protein
thioredoxin interacting protein (TXNIP), a tumor
suppressor and metastasis suppressor. Without
significantly  affecting normal cells, d-allose
suppresses the development of cancer cells in the
G1 phase (5).

The active ingredient was a Moringa oleifera leaf
extract (MO E), which was made in an
environmentally friendly way. Because of its
abundance in quercetin-O-glucoside and quercetin-
O-malonyl glucoside, which are responsible for the
antioxidant, radical scavenging, and antibacterial
activity, early analysis of MOE revealed (11).
Neutrophil control and the c-Jun N-terminal kinase
pathway may be responsible for the anti-
inflammatory activity. Tannins, phenols, alkaloids,
flavonoids, carotenoids, and - sitosterol are active
components  that contribute to the anti-
inflammatory function. Leaf extract increased
glutathione levels and decreased malondialdehyde
levels in a concentration-dependent manner (4).
Research on the effects of leaf extract on wound
healing revealed enhanced tissue regeneration,
reduced wound size, downregulated inflammatory
mediators, upregulated vascular endothelial growth
factor in  wound tissues, and remarkable
antiproliferative and antimigratory effects on normal
human dermal fibroblasts (6).

6. Conclusion

Moringa oleifera effect was dose dependent, it has
cytotoxic effect at high concentration. The low
concentration (7.8, 15.6, 32.25, 62.5 ug/ml)
enhanced wound healing after 12 hr incubation
period. this result can be used for more research
study to improve the wound healing in vitro and in
vivo
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