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Common Ivy (Hedera helix L.) is an ornamental plant that is known for its aesthetic
qualities and ability to provide natural greenery. It is also associated with potential health
benefits. When evaluating the phytochemical constituents of H. helix methanolic extracts, the
fruit extract had the highest levels of total phenolic compounds (TPC) at 100 GAE mg/g extract,
compared to 89.47 GAE mg/g in the leaves extract. In contrast, total flavonoid compounds and
total tannin were higher in leaves extracts, 37.14 TE mg/g extract and 24.79 GAE mg/g extract
respectively. fruit extracts showed the greatest level of antioxidant properties in the FRAP test
75.5 and 62.35 AscE mg/g extract also in DPPH tests, the IC50 were 3.49 and 8.79 mg/ml for fruit
and leaves respectively, demonstrating their potent capacity to neutralize free radicals and high
reducing power. However, when evaluated by the ABTS method, the leaves extracts indicated
the strongest antioxidant activity, suggesting their potent capacity to neutralize free radicals,
the IC50 were 4.54 and 8.69 mg/ml for fruit and leaves respectively, the extracts' inhibitory
effects on albumin denaturation were also assessed. The findings demonstrated the potential of
the extracts as anti-inflammatory, with the leaf extract having the lowest IC50 values in these
tests 75.26 + 3.87 ug/ml and 115.62* 56.47 ug/ml, for ripe fruit extract. Furthermore, the lowest
contraction value was 81.12% for pure ointment alone, followed by drug ointment and fruit
ointment at 86.43 %and 90.21%, respectively, and the extract had the highest contraction rate

at 95.82%, which demonstrated the strongest wound healing activity.
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Herbal medicine, often called
phytotherapy or botanical therapy, has been more
well-liked in recent years because of its apparent
therapeutic advantages and decreased risk of side
effects compared to synthetic medications'. Many
people view natural sources as a more holistic
and sustainable approach to healthcare. Plants
contain various chemical compounds, including
alkaloids, flavonoids, and terpenoids, which can
have medicinal properties. The complexity of
these compounds allows for a broad spectrum

of therapeutic effects?. In recent years, there has
been an increasing interest in studying the efficacy
and safety of herbal remedies. However, it’s
essential to approach herbal medicine cautiously,
seeking guidance from qualified practitioners
and considering potential interactions with other
medications or health conditions. Furthermore,
further research is necessary to better understand
the effectiveness and safety of different herbal
remedies.

Hedera helix, commonly known as ivy or
English ivy, is a member of the Araliaceae family
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and is native to Europe and western Asia. It is a
versatile and vigorous evergreen climber, known
for its attractive appearance. It is often grown as
an ornamental plant for its dark green leaves and
ability to scale walls and cover surfaces?.

People have topically applied the H. helix
as aremedy for removing benign warts. The extract
of H. helix contains compounds with antioxidant
properties that protect cells from oxidative
damage caused by free radicals. Antioxidants
are generally associated with potential health
benefits®. Additionally, it may help relax smooth
muscles, potentially making it useful for conditions
involving muscle spasms or bronchial constriction.
This effect may help manage conditions involving
bronchial spasms, such as asthma. It can help thin
and loosen mucus in the respiratory tract’. This
can be particularly beneficial for individuals with
productive acute coughs, making it easier to expel
mucus®.

Some studies have reported positive effects
on respiratory functions, including improved lung
function’. However, further research is necessary
to validate these effects and establish suitable
dosages. It may help reduce allergic responses in
some cases. Preliminary studies have suggested
that certain compounds found in H. helix extract
may exhibit antitumor properties®. Some studies
have suggested that it may have a role in improving
glucose metabolism and insulin sensitivity.
However, more research is necessary to determine
its effectiveness in managing diabetes’.

Researchers have long explored herbal
remedies for their potential anti-inflammatory
and anti-cancer properties. Such a diverse array of
bioactive compounds in H. helix leaves suggests its
potential for various therapeutic applications, like
phenolic acids and flavonoids', known for their
antioxidant properties. They can help neutralize
harmful free radicals in the body and reduce
oxidative stress. They have anti-inflammatory
effects and can potentially strengthen blood vessels
and reduce the risk of cardiovascular issues.

The current study aimed to determine the
total phenolic, flavonoid, and tannin content of
methanolic extracts of H. helix fruits and leaves.
Additionally, the extracts’ antioxidant qualities
were evaluated using DPPH, FRAP, and ABTS
tests. The study also assessed the possible anti-
inflammatory properties of the extracts, as well as
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their wound-healing qualities on adult albino rats
through ointments made from the extracts.

MATERIALS AND METHODS

Plant material

H. helix leaves and ripe fruits were
collected in September 2023 from the Mutah
University campus in Al-Karak, south Jordan.
After that, dust and dirt were eliminated from
the ripe fruits and fresh leaves by washing them
under running tap water without squeezing them.
The ripe fruits and fresh leaves were air-dried in
the shade for fourteen days at room temperature.
An electronic blender was used- to grind the dried
leaves and fruits, which were then put through a
40-mesh screen and kept in a closed glass container
for later use. Using 100 ml of 95% methanol,
the powdered portion (20 g) was macerated for
24 hours while being stirred periodically. After
filtering, the methanol extract was placed in a
rotating evaporator for three hours to evaporate
the methanol and concentrate the extract.

Total Phenolic Content (TPC)

The total soluble phenolic component
in the various ivy extracts was ascertained using
the Folin-Ciocalteu reagent". Half a milliliter of
the extract was combined with 2.5 ml of Folin-
Ciocalteu reagent (which had been diluted 10-fold
with distilled water) and 2 ml of 7.5% Na,CO, after
the extract made from methanol had been diluted
to a concentration of one mg/mL. After ninety
minutes of incubation at thirty degrees Celsius,
the samples were analyzed for absorbance at 765
nm using a spectrophotometer (HITACHI U-5100
UV-VIS) against a blank sample. The amount of
phenolics in the extracts was expressed using gallic
acid equivalent (mg GA/g extract). Each value was
consistently stated as one gram of the relevant dry
weight of the plant extract. All measurements were
repeated three times
Determination of total flavonoid content

The total amount of flavonoid in 95%
methanol plant extracts was quantified using
the AICI, technique'. Briefly, a 2% AICI,.6H,0
solution was mixed with 20 uL of the extract. The
mixture was shaken vigorously, and 10 ml of water
that had been double-distilled was added to dilute
it. After 10 minutes of incubation, the absorbance
for the reaction mixture was measured using an
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ultraviolet-visible spectrophotometer (HITACHI
U-5100 UV-VIS) at 440 nm. The flavonoid content
was quantified- in milligrams per gram of dry
material, or Trolox equivalents. Three duplicates
of each determination were made.
Estimation of Total Tannin Content

The Folin-Ciocalteu method was applied
to ascertain the total tannin content'®. About 0.1 mL
of the extract was added. Then a volumetric flask
(10 mL) was filled with 7.5 mL of distilled water.
Half a milliliter of Folin-Ciocalteu phenol reagent,
one milliliter of 35% sodium carbonate solution,
and diluted to 10 mL after distilled water was added.
The mixture was left at ambient temperatures for
half an hour. Using the same procedure, a series
of reference standard solutions of gallic acid were
made. Using a spectrophotometer, the absorbance
of the test and standard solutions at 700 nm
against the blank was measured. Three separate
measurements of the tannin content were made.
DPPH free radicals scavenging activity

The standard approach'* was applied
with appropriate modifications to assess the plant
extract’s ability to scavenge DPPH free radicals'>. A
solution of DPPH (10 mg) in 250 mL of methanol
was created, yielding a 40 ug/ml concentration.
A concentration of 1 mg/mL was achieved by
preparing the plant extract stock solution in
methanol. Ten concentrations ranging from 500
to 0.97 ug/ml were obtained via dilutions. DPPH
(1 mL) was combined with diluted solutions (1
mL each). At room temperature, the absorbance
was measured at 517 nm after 30 minutes in the
dark. Except for the extract, the control samples
contained all of the essential reagents. The formula
used to compute the percentage of inhibitions was:

% of inhibition={(control Abs-sample
Abs)/(control Abs)}*100%

A non-linear regression analysis was
used to estimate the IC50 values based on the
curve representing the percentage inhibition vs.
concentration. The information was displayed as
mean values (n = 3) + standard deviation.

ABTS free radicals scavenging activity

The ABTS radical cation removal of the
color test was also used to measure the activity of
plant materials to eliminate free radicals'®. After
mixing 2.45 mM persulfate of potassium (1:1) with
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7 mM ABTS in water, the ABTS cation radical was
generated. The mixture was then left to rest for 16
hours in the dark at room temperature before being
used. Then, methanol was added to the ABTS+
solution to dilute it and achieved an absorbance of
0.7+0.02 at 734 nm. After 30 minutes following the
first mixing, 3.995 mL of diluted ABTS- solution
was then followed by 5 pL of plant extract, and
the absorbance was measured. For every assay, a
suitable solvent blank was used. A minimum of
three measurements were made for each. To find
the percent of inhibition, the absorbance at 734
nm- was measured and the following formula used
was:

% of inhibition={(control Abs-sample Abs)/
(control Abs)}*100%

where Am represents the absorbance of
the ABTS radical with methanol and Ae represents
the absorbance of the ABTS radical extract. In
contrast, a non-linear regression model was used
to determine the IC50 values based on the curve
representing the percentage of inhibition vs.
concentration. The information was displayed as
mean values of triplet measurements + standard
deviation.
Ferric reducing antioxidant power (FRAP)

Reduced antioxidant power due to
ferric was assessed using spectrophotometry'”.
The process is based on reducing the colorless
Fe** TPTZ complex to the blue-colored Fe*'-
tripyridyltriazine complex, created at low pH by the
action of antioxidants that donate electrons. This
process was assessed by measuring an alteration in
absorption at 593 nm. FRAP solution was prepared
by mixing 10 mL TPTZ in 40 mM HCI, 20 mM
FeCl,.6H20, and 300 mM acetate buffer ina 10:1:1
ratio at 37°C. Five microliters of the appropriately
diluted plant sample and the newly prepared
working FRAP reagent (3.995 mL) were pipetted
and well-mixed. After 30 min at 37°, the Fe** TPTZ
complex reduced to Fe** and formed a bright blue
color complex. Comparing the absorption at 593
nm to a reagent blank, 3.995 mL of FRAP reagent
and 5 pL of distilled water were used in place of the
sample. Ascorbic acid (As) was used as a reference
substance in the concentration range of 25-500 pg/
mL. Ascorbic acid equivalents (AsE) for each gram
of dried ivy extract were used to express FRAP
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activity results. The information was displayed as
mean values of triplet measurements + standard
deviation.
Inhibition of protein denaturation

Assay for Bovine Serum Albumin
(BSA) denaturation using Williams et al. (2008),
a modified form of the BSA test'®, the anti-
inflammatory properties of both extracts of plants
were assessed. Tris-buffered saline was used to
create a 0.4% w/v BSA solution. Acetic acid was
used to bring the pH down to 6.4. Stock solutions
were prepared in methanol for each plant at 50
micrograms per ml, Many concentrations of
one pg/mL, 0.50 pg/mL, and 0.25pg/mL of the
sample concentrations were reflected by equivalent
aliquots of 5.0 pL, 10 pL, and 20 pL placed within
test tubes that held one milliliter of 0.4%, w/v BSA
solution. The negative control (methanol) was also
tested in this way. After that, the solutions were
heated for 10 minutes at 72 °C in a water bath and
then cooled for 20 minutes in a lab setting. Using
an air blank, the solutions* turbidity (or degree of
protein precipitation) was obtained at 660 nm in a
(HITACHI U-5100 UV-VIS) spectrophotometer.
The mean values for absorbance were recorded,
and the experiments were run in duplicate. The
equation was used to determine the percentage
reduction in precipitation (protein denaturation)
about the negative control:

% antidenaturation activity={(control Abs-
sample Abs)/(control Abs)}*100%

Ointment formulation

As Paju et al. (2013)" outlined, the
conventional procedure was the basis for creating
the medicated unguent formulation. Neobacin, a
commercial ointment containing Bacitracin Zinc
and Neomycin Sulphate (5 mg)was used as routine
therapy. One gram of the extract and nineteen
grams of white Vaseline were combined to create
the medicated ointment. The 5% therapeutic
ointment ingredients were all combined in a
mortar and mortar, stirring continuously until
the mixture was homogeneous and formed into
an ointment preparation. To create an ointment
without the therapeutic components. Before adding
the mixture, the mortar was preheated for between
five and six minutes at fifty degrees Celsius.
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Experimental animals

For the study, twenty adult albino
rats of both sexes (weighing 200-250 grams)
aged eight weeks were split into a total of four
categories of five rats each. Acquired from the
Mutah University Science College’s Animal
House, Biology Department. The animals were
housed in different cages in randomly assigned
groups to monitor wound healing after a five-day
acclimatization period. The animals were fed freely
and had access to light for twelve hours daily. The
care and management of the animals adhered to
globally recognized standards for the ethical use
of animals in laboratories, The Present work was
reviewed and approved by the institutional animal
ethics committee (Decision number 2012021),
as per the committee for supervision of in-vivo
experimentations on animal guidelines in Mutah
University.

Before creating the wound, 70% ethanol
had been applied as an antiseptic to the area
that had been shaved. Diethyl ether was used
to anesthetize the rats, and an electrical clipper
removed their hair. Applying a biopsy punch to
remove an entire-thickness piece of skin from a
pre-shaven region resulted in circular wounds that
were 10 mm in diameter. According to study®’, no
topical or systemic antimicrobial medications were
used, and the wounds were left uncovered. On the
third day after the wounds had healed, the rats
were divided into four groups by randomization.
Topically applied to the excised wounds were the
two prepared herbal ointments (leaves and fruits),
positive (drug), and negative (simple ointment
alone) controls. Wounds were tracked to the four
therapy groups every three days starting on the
third post-wounding day. Using a digital vernier
caliper, the wound diameters were measured, and
the contraction ratios of the wound were computed
using 100% as the starting size.

Where Di is the initial wound’s diameter
while Df is the final wound diameter on the last
day (day 12),

% of wound contraction={(Di-Df)/Di}*100%
Statistical Analysis

Data analysis was performed using
Microsoft Excel software (Windows 10). Significant
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statistical differences were evaluated using a one-
way analysis of variance (ANOVA).

RESULTS

The maceration of 100 g of dried and
powdered H. helix leaves in a solution of 95%
methanol for forty-eight hours yielded 4.27 g of
dried raw extract. And 5.52g of dried raw extract
was produced from 100 g of dried and powdered
ripe H. helix fruits that were macerated in 95%
methanol for 48 hours.

Table 1 displays the examined samples‘-
total phenolic amount (TPC). The TPC, measured
in terms of GAE, was 89.47 + 7.5 mg of GAE/g
of extract for H. helix leaves and 100 + 7.64 mg
of GAE/g of extract for mature fruits. Trolox
equivalents (mg) per gram of dry extract was the
unit of measurement for total flavonoid content
(TFC). The amounts of flavonoids in H. helix’s
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leaves and mature fruits also differed greatly. With
37.14 £1.3 mg of TE/gm of extract, leaves had the
highest flavonoid content, followed by ripe fruits
with 27.61 + 0.2 mg of TE/gm of extract.

Another class of bioactive chemicals is
known as total tannin content. Tannins in extracts
should be considered despite their lower levels
than other bioactive ingredients. Table 1 expresses
the overall tannin content of the different extracts.
This investigation found the highest total tannin
concentration was 17.5 £ 2.54 mg GAE/g in ripe
fruit extract and 24.79+ 2.27 mg GAE/g in leaf
extract.

Regarding the DPPH measurement of
antioxidant activity in each research extract, the
extract, including ripe fruits, had the highest
activity (IC50 3.49+0.26 mg/mL). In contrast, the
leaves extract had the lowest value (IC50 8.79+
1.26 mg/ml). Regarding ABTS antioxidant activity,
the ripe fruit extract had a lower scavenging ability

Table 1. Phytochemical content and total Yield of the Crude Extract of 95% methanol leaf
extract and ripe fruit extract of H.helix

Polyphenol Flavonoid Tannin Extract yield %
GAE mg/g TE mg/g GAE mg/g g/100 g dry
extract extract extract powder
Leaves 89.47+7.5 37.14x1.3 24.79+0.27 4.27 %
Fruit 100+7.64 27.61+£0.2 17.5+0.54 5.52%

Table 2. Antioxidant activity and anti-albumin denaturation activity of 95% methanol leaf extract
and ripe fruit extract of H.helix

ABTS DPPH FRAP Albumin
IC50 mg/ml IC50 mg/ml AscE mg/g denaturation
Leaves 4.54+ 0.99 8.79+1.26 62.35+4.41 75.26+3.87
Fruit 8.696 + 1.85 3.49+ 0.65 75.5£7.53 115.62+6.47

Table 3. Effect of 95% methanol leaf extract and ripe fruit extract of H.helix on wound
contraction in excision model

Treatment -ve group 5% Ointment 5% Ointment Drug
day Pure Ointment Leaves fruit

3 21.64 14.12 10.47 16.51
6 30,4 46.29 43.42 33.96
9 52.13 62.78 68.31 68.64
12 81.12 95.82 90.21 86.43
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and higher IC50 values (8.7 £ 1.85 mg/mL), but
the leaf extract had a more significant scavenging
activity (4.54+0.99). Finally, the FRAP values
indicate that the lower antioxidant properties
were similar to those of the DPPH scavenging
experiment, which found that the antioxidant
activity of ripe fruit extracts was higher than that
of leaf extracts; the IC50 values were 62.35+ 4.41
and 75.5+ 7.53, respectively.

The current study compared the anti-
inflammatory effects of mature fruits and leaves
extracts to those of bovine serum albumin that
had been denatured In vitro. Table 2 presents the

After 3 davs After 6 davs

| ...
| ...
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findings. The current results showed that both
test extracts inhibited 50% of protein (albumin)
denaturation in a dose-dependent manner at
concentrations that ranged from 31.25 to 200 ig/
ml. The IC50 values of 75.26+ 3.87 and 115.62+
6.47 for the leaf and mature fruit extracts indicated
that the leaf extract was more active.

DISCUSSION

Research concerning plant varieties’
antioxidant properties has exploded in recent
years due to the use of several of them as sources

After 9 davs After 12 days

-
A

Fig. 1. In the excision model, the wound contraction progressed during the post-wounding days
(A) negative control applying basic ointment, (B) 5% ointment leaves, (C) 5% ointment fruit, and (D) Neobacin
ointment
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of phytotherapeutic compounds?'*. Some of
these methods include preventing oxidative
stress, limiting reactive oxygen species (ROS)
to safe levels*?, and using them for effective
signaling. Studying the antioxidant properties
of plant species is essential because secondary
metabolites, especially phenols, can change the
amount of reactive oxygen species (ROS) and
start a chain of metabolic reactions that promote
tolerance. Because of their aromatic ring, which
stabilizes and repositions the unpaired electrons
in their structure to allow for the exchanging of
hydrogen atoms and electrons to their hydroxyl
groups, phenols are the main compounds in plants
that show antioxidant activity?**’. The total phenol
content is influenced by temperature, water stress,
light conditions, plant tissue, developmental stage,
and other environmental factors?*%.

H. helix’s phytochemical screening
revealed the presence of many kinds of secondary
metabolites, including tannins, terpenoids,
alkaloids, and saponins. Alkaloids were detected
throughout the methanol, n-hexane, chloroform, and
ethyl acetate extracts, whilst tannins, terpenoids,
and saponins were found in the chloroform and
methanolic extracts®. 4-amyrin, stigmasterol, and
hexadecanoic acid were identified as the active
ingredients in H. helix leaves extract extracted by
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methylene chloride®'. Chromatographic techniques
were used to identify the flavonoids quercetin,
kaempferol, apigenin, and rutin®2. With the use of
reversed-phase high-HPLC, the saponins a-hederin
and hederacoside C from various ivy leaf extracts
were identified®.

The study relied on this information to
compare the effects of the ripe H.helix fruit extract
and the H. helix leaf extract. While ripe ivy leaves
have been the subject of numerous studies, as far
as we know, none of them have examined the
significance of ripe H. helix fruits in wound healing.

The investigators are now utilizing a
variety of antioxidant tests to find the antioxidant
potential in natural extracts. More than a single
experiment is required to measure the antioxidant
capacity of natural extracts due to the complex
structure of the bioactive chemicals present>**.
However, DPPH, ABTS, and FRAP are the most
commonly utilized techniques®®. Using phenolic
compounds with antioxidant activity is preferable
when creating pharmaceutical formulations from
any natural resource®?’. Several studies have
supported the link between phenolic chemicals
and antioxidant capability***. Table 2 shows the
antioxidant potential of many different extracts that
exhibit different antioxidant properties from one
another. Phenolic compounds are among the main

contraction rate
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Fig. 2. Percentage of wound area contraction effects in mice in excision mode, in vivo study(A) negative control
applying basic ointment, (B) 5% ointment leaves, (C) 5% ointment fruit, and (D) Neobacin ointment
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chemical classes that are known to act as principal
antioxidants or harmful free radical terminators.

These earlier results suggest that any of
the techniques employed in this investigation can
determine and categorize the antioxidant activity
of these different extracts. According to study®,
wound healing is a complicated process that begins
during the fibroblastic phase, when the wound’s
surrounding tissue begins to shrink, and concludes
with the cellular structures and layers of tissue
of wounded tissue being returned to their initial
state. Contracture, granulation, epithelization,
and collagenation are some of its stages*'. The
therapeutic benefits of herbal treatments are
mostly caused by a variety of circumstances.
Because polyphenolic compounds may control and
modify inflammatory reactions, they are useful as
therapeutic agents in the healing of wounds. By
promoting fibroblast proliferation and/or collagen
formation, a variety of phytochemicals found
in medicinal plants are significant regulators of
homeostasis, re-epithelialization, and regeneration.
Many studies have shown that medicinal plants
and the phytochemicals they contain have a
potent effect on wound healing through several
interconnected pathways***.

There are three stages of wound healing:
the inflammatory, proliferative, and maturational/
remodeling phases. Collagen deposition,
angiogenesis, and epithelialization occur after the
proliferative phase.

It is well known that wound healing
throughout the regeneration process requires the
carefully regulated presence of defense cells**.
Inflammation and hemostasis are the distinctive
characteristics of the inflammatory phase. So,
controlling inflammation is the beginning of treating
wounds without causing scarring. Significant
alterations were validated by the examination of
data obtained from polymorphonuclear cells. In the
chronic stage, the H. helix extract first decreases
the number of polymorphonuclear cells and then
encourages the exchange of polymorphonuclear
cells, which is essential for the completion of the
regenerative and inflammatory mechanisms*®.

According to Giilgin et al. (2004)", H.
helix constituents such as a-hederin completely
drain intracellular glutathione during /n vitro tests,
hence preventing the generation of oxygen species
that are reactive (ROS). Therefore, a decrease
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in nitric oxide release leads to a decrease in the
NF-kappa B expression, the transcription factor
of inflammatory cytokines (e.g., IL1-a, TNF-a),
and the chemokines that cause the migration of
inflammatory cells*. This indicates that the H. helix
extract can function in both polymorphonuclear
migration control and reducing the activation
of macrophages. Reduced visible scar tissue
results from wounds contracting throughout the
maturation®. The granulation tissue that develops
at the end of the proliferative phase mainly
comprises new tiny blood vessels, fibroblasts,
collagen, and edema. These phytochemical
ingredients powerfully and efficiently prevent the
release or action of prostaglandin and bradykinin
during the third stage of edema production. Its
secondary metabolites may contribute to its anti-
inflammatory properties. Terpenoids prevent the
metabolism of arachidonic acid and decrease the
activity of phospholipase A2**°. Also, Terpenoids
help wounds heal by having antibacterial and
astringent abilities that seem to have been the
cause of wound contraction and an increased rate
of epithelial development®-'.

Fibroblasts relocate to the wound
site throughout the healing process, where
they proliferate and go on to create collagen,
the primary extracellular matrix component.
Fibroblast stimulation is one of the ways that
herbal extracts may speed up the healing of
wounds. Put differently, some phytochemicals
stimulate the growth, migration, and activity of
fibroblasts®***. The lifespan of collagen fibrils
will rise with any medication that suppresses
these processes. Therefore, by increasing the
antioxidant state, several herbal extracts promote
improved collagenation®. Several researchers have
acknowledged that antioxidants can influence the
process of oxidation by their ability to scavenge
oxygen, chelate catalytic metals, and react with
free radicals. It is believed that reactive oxygen
species (ROS) and free radicals play a significant
role in impeding the healing process®. Research
has demonstrated the antioxidant properties
of terpenoids®, flavonoids®’, tannins®*7, and
saponins®®. The existence of saponins with
antioxidant activities that are isolated from the H.
helix has been shown, such as hederacolchisides
E and F, a-hederin, and hederasaponin-c*’. In
addition, it is well known that flavonoids and their
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derivatives inhibit the death of cells by increasing
vascularity and reducing lipid peroxidation. By
blocking prostaglandin formation, polyphenols
and flavonoids have antimicrobial and anti-
inflammatory properties?®. Glycosides have
anti-inflammatory, antibacterial, and antioxidant
properties. Because of their astringent and
antioxidant qualities, tannins improve the efficiency
and development of new tissue, speeding up the
wound recovery process. It is therefore plausible
that the phytochemical component present in the
raw extract promotes wound healing®%°. Applying
plant extracts and components topically onto a
wound will not cause the plant to produce the
desired effect, to ensure a sustained release of the
medication, it is necessary to apply ointment at the
site of application. The ointment’s base facilitated
the formation of a moisture barrier across the
wound region, mainly due to the presence of hard,
white, and soft paraffin in large part®.

The findings of the excision model
demonstrated that each extract significantly
promoted wound healing.

Comparatively, various plants with
compositions similar to those of H. helix, which
has anti-inflammatory and wound-healing
characteristics, have also been seen and described
in analogous ways during these situations® .

Quercetin, kaempferol, glucosides,
epicatechin, and catechin are the principal chemicals
found in leaves that are recognized as wound-
healing agents®. Also, punicalin, kaempferol,
quercetin-3-O-xylopyranoside, Punicalagin,
quercitrin, and ellagic acid, were found in the plant,
also,* reported that these compounds may be linked
to better cell proliferation, re-epithelialization, and
the remodeling phase of wounds, as many types
of research had shown that the presence of these
components in H. helix extract This can explain the
healing of wounds in samples treated with extracts
in less time than untreated samples.

CONCLUSIONS

The study conducted highlights the
antioxidant, anti-inflammatory, and wound-
healing qualities of extracts from H. helix ripe
fruits and leaves. This traditional herbal medicine
has piqued the interest of researchers as it can
be used to treat various illnesses. The findings
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could inspire the pharmaceutical industry to
develop treatments using these plant extracts and
encourage the use of these natural products in an
ecologically and socioeconomically sustainable
way. The revealed bioactive components of the
extracts include flavonoids, phenolic ingredients,
and tannins, which could be responsible for
the abovementioned healing benefits. Therefore,
it can be inferred that H. helix § healing potential
can have benefits for both medicinal and cosmetic
applications.
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