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Ethanol extract of Bruguiera gymnorrhiza
mangrove leaves and propolis activity on
macroscopic healing of cuts in vivo
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ABSTRACT

Background: Bruguiera gymnorrhiza mangrove and propolis are often used as natural wound treatments. Its
constituentis believed to promote wound healing.

Objective: This study aims to explore the effect of topical administration of ethanol extract of B. gymnorrhiza
mangrove leaves and propolis on wound healing activity.

Methods: Twenty-four Sprague Dawley rats were randomly assigned to one of four treatment groups (n=6): aqua
dest, standard wound medicine, ethanol extract of B. gymnorrhiza mangrove leaves, and propolis extract. Following
the incision, treatment was given once a day for 14 days or until the wound healed. The cut area was observed
by measuring the cut length using a ruler.

Results: Standard wound medication took 9 days to promote healing, while the negative control (aqua dest)
took 11.2 days, the ethanol extract of B. gymnorrhiza mangrove leaves took 7.3 days, and the propolis extract
took 7.9 days.

Conclusions: Topical administration of B. gymnorrhiza mangrove leaves ethanol extract and propolis had equal
effects on the healing of wounds. Both are more effective than conventional wound ointments at healing cuts.
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and animal bites, can create wounds, which are
damage to the integrity of tissue components
[3]- Cuts are large incisions with flat edges and
shallow wound walls that form a line parallel to
the skin [4]. In normal circumstances, the skin
compensates for wounds through a healing process
that begins on the seventh day and is complete
after fourteen days. Three stages comprise the
wound healing process: inflammatory, proliferative,
and remodeling.

Introduction

The skin is the body’s largest organ, and it
serves several important purposes including
providing physical protection, immunologic
defense, regulating body temperature, sensing,
cosmetics, and vitamin D synthesis [1]. When
trauma occurs, the skin’s function as physical
protection is disrupted, causing other functions to
be impacted. A wound is one type of skin trauma
that occurs frequently [2]. Various factors, such as
sharp or blunt objects, changes in temperature,
chemical compounds, explosions, electric shocks,

Biodiversity in Indonesia possesses the potential
to produce phytopharmaceuticals and novel chemicals
for wound healing [5]. Mangrove B. gymnorrhiza
plant and propolis are among often utilized natural
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wound remedies. Bioactive compounds found in
mangrove plants, including tannins, saponins,
terpenoids, flavonoids, alkaloids, and steroids,
can be employed as antioxidants to stop tissue
deterioration and promote wound healing [6,7].
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Propolis, or bee glue, is a substance in the form
of sap (resin) collected by honey bees from various
types of plants [8]. Propolis is used to paste leaking
bee charcoal and avoid pests and rotting eggs. The
use of propolis as medicine has been done since the
12th century by the Greeks and Romans to treat
swelling [9]. Several studies reported propolis has
biological properties such as flavonoids, alkaloids,
tannins, saponins, and steroids that can be used
for wound treatment [10,11].

Standard wound ointment contains neomycin
sulfate at a concentration of 0.5%, placenta extract
at a concentration of 10%, and a gel basis.
Frequent use of topical medications for wound
healing can produce skin irritation, marked by
the appearance of red spots on the skin. For
example, neomycin sulfate frequently produces
hypersensitivity reactions [12]. Therefore, the use
of safe medicine for healing is required. This study
aims to explore the effectiveness of mangrove
leaves and propolis as wound healing agents.

Methods
Extraction

The B. gymnorrhiza mangrove leaves were
obtained from the Lampung Mangrove Center,
Margasari Village, Labuhan Maringgai District,
East Lampung Regency, Lampung, Indonesia. The
old and fresh mangrove leaves were washed with
water, then dried in oven at 40°C. The leaves were
grounded into a fine powder (simplicia). The fine
powder was extracted twice with 96% ethanol.
The filtrate was obtained by filtering the sample
through Whatman filter paper and then evaporating
it at 50°C using a rotary evaporator [13].

Propolis sample was pure propolis extract
under the brand name EZ Trigona (manufactured
by Namaste Organics, Bandung), which contains
100% Bee Pollen from Indonesian wild Trigona
bees and was tightly wrapped.

Phytochemical determination

In order to detect saponins, 5 mL of distilled
water was added to 0.5 mL of extract, which was

then agitated for 10 seconds. The formation of
foam indicates the presence of saponins. In order
to detect terpenoids, three drops of Lieberman-
Burchard reagent (glacial acetic acid + concentrated
H,SO,) were added to 0.5 mL of extract. A positive
triterpenoid test reveals a color of red or purple.
In order to detect tannins, three drops of 1%
FeCl, solution was added to 1 mL of extract. A
blackish-green or dark blue served as an indication
of positivity.

Five drops of chloroform and five drops of
Mayer’s reagent were added to 0.5 mL of extract
to detect alkaloids. The presence of alkaloids was
indicated by the formation of a color ranging
from white to brown. Flavonoids were identified
by mixing 0.5 g of Mg powder with 0.5 mL of
extract, followed by the addition of 5 mL of
concentrated HCl dropwise. In the presence of
foam, the formation of a red or yellow-colored
solution indicated the presence of flavonoids.

Animals

This study was experimental and used a post-
test-only control group design. This research
has been approved by the Research Ethics
Commission of the Faculty of Medicine at the
University of Lampung (approval number 3031/
UN26.18/PP.05.02.00/2020). Twenty-four white
rats (Rattus norvegicus) of the Sprague Dawley
strain were randomly divided into four groups:
negative control (aqua dest treatment), positive
control (bioplacenton treatment), ethanol extract
of B. gymnorrhiza mangrove leaves, and propolis
extract treatment.

Cut experiment model

The first procedure consisted of shaving
the rat’s back fur using a razor. The rats were
anesthetized using topical lidocaine before being
slashed using a sterile scalpel No.11 with a length
of approximately 2 cm and a depth of 2 mm, or up
to the dermis layer. Following the incision, treatment
was administered once a day for 14 days or until
the wound healed. In the negative control group,
the wounds were washed with sterile water and
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Table 1. Phytochemical test of Bruguiera gymnorrhiza mangrove leaves extract

Phytochemical test

Bruguiera gymnorrhiza leaves extract

Saponins
Terpenoids
Tannins
Alkaloids

Flavonoids

+

+

then covered with sterile gauze. In the positive
control group, conventional wound medication
was applied to the wound. The treatment groups
consisted of an ethanol extract of B. gymnorhiza
mangrove leaves and an extract of propolis. A
smear of up to 0.2 mL was performed and then
covered with sterile gauze.

The cut area was observed by measuring the
cut length using a ruler. The obtained data were
recorded daily for fourteen days. Based on the
cut length observation, it was determined that
the wound healed in days.

Data analysis

The data were displayed as mean * SD using
Prism Grappad 9.0 (San Diego, USA). Statistical
analysis was performed using One Way ANOVA,
and post hoc LSD test was used to determine
the significance of the differences.

Results

The mangrove leaves of B. gymnorrhiza contain
saponins, tannins, and flavonoids, but no terpenoids
or alkaloids. Solvents used for extraction affects
the amount of secondary metabolites extracted.
In this study, ethanol was used as the solvent.
The test results revealed that the extract of B.
gymnorrhiza leaves contain flavonoids, saponins,
and tannins and could suppress microbial activity
and promote wound healing.

Observations of cuts in rats were carried
out every day for 14 days. The wound healing
results were obtained from measuring the incision
length. The average healing time for wounds in

the group treated with distilled water was 11.2
days, with the quickest healing occurring in 10
days and the longest in 13 days. The average
wound healing time for the conventional wound
ointment group was 9 days, with the quickest
healing occurring in 8 days and the longest in
10 days.

In the group that received Bruguiera gymnorrhiza
mangrove leaves extract, the average time for wound
healing was 7.3 days, with the quickest healing
occurring in 6 days and the slowest occurring in 9
days. In the propolis extract treatment group, the
average time for a wound to heal was 7.9 days,
with the quickest healing occurring in 6 days and
the slowest occurring in 9 days (Figure 1). Based
on the Post-Hoc LSD test, there is a significant
difference between the negative control, the positive
control, and both treatment groups in terms of
wound healing duration.

Discussion

Ethanol extract of B. gymnorrhiza mangrove
leaves and propolis have potential in macroscopic
wound healing time in male white Sprague dawley
rats, while the group of cuts washed with aqua
dest took the longest time to heal, indicating
that the emergence of clinical symptoms of an
inflammatory reaction and a reduction in the size
of the wound in rats.

The skin responds to injuries with a healing
process (repair), a response from connective tissue,
and cell renewal. In normal circumstances, the
wound healing process in humans begins on the
seventh day and lasts for 14 days. The conventional
wound ointment group had the second-longest
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Figure 1. Wound length after treated with propolis, B. gymnorrhiza (BG) mangrove leaves extract. In One Way ANOVA test,
p = 0.00, where P <0.05 indicated a group with a significant difference in the duration of wound healing.

average wound healing time, at 9 days. As a topical
therapy for external wound healing, standard
wound ointments have been clinically evaluated.
This conventional wound ointment includes 0.5%
neomycin sulfate, 10% placenta extract ex biove,
and a gel basis [12]. Placenta extract functions as
a biogenic activator that hastens cell regeneration
and wound healing, whereas neomycin sulfate
is an antibiotic. Neomycin might nonetheless
produce hypersensitivity responses. According
to the literature, conventional wound ointments
only speed wound healing during the proliferative
phase. In this study, the ethanol extract of B.
gymnorrhiza mangrove leaves and propolis extract
promoted faster wound healing than conventional
wound ointment.

The group that received an extract of B.
gymnorrhiza mangrove leaves had the quickest
average wound healing period, at 7.3 days. This
demonstrates that the extract is superior to
conventional wound ointments for accelerating
wound healing. According to prior research, the
administration of B. gymnorrhiza bark extract
affected the healing of wounds treated with
silver sulfadiazine, a standard wound medication.
The ethanol extract of the mangrove leaves of
B. gymnorrhiza contains several flavonoid and

terpenoid, tannins and steroids, alkaloids, and
low saponins. [13].

The propolis extract group healed wounds in
an average of 7.9 days. This result is consistent
with prior studies in which postoperative incisions
healed in 17 days in a group of white rats given
propolis; this is faster than other treatments
with silver sulfadiazine and bepanthane cream, a
typical medicine used to cure wounds [14]. The
extract of propolis containes alkaloids, flavonoids,
terpenoids, tannins, and a low amount of steroids
and saponins [8,15].

In addition to being antibacterial, flavonoids
can stop bleeding in wounds, protect cells,
increase vascularity, and reduce edema [16].
Tannins can reduce mucosal permeability, thereby
preventing bleeding and infection, promoting
the formation of fibroblasts and capillary blood
vessels, and inhibiting the permeability of bacteria
[17]. Saponins can stimulate the formation of
collagen and have antiseptic and antibacterial
properties [18,19].

Conclusion

Both ethanol extract of B. gymnorrhiza mangrove
leaves and propolis were better in healing cuts than
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standard wound medicine and showed excellent
at healing cuts.
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