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ABSTRACT

Introduction: Oral ulcer lesions are one of the most common lesions in the oral cavity. The prevalence of
traumatic ulcers is quite high compared to other oral lesions. Brown algae, Sargassum sp. is one of the
algae contains flavonoids, vitamin A, vitamin C, iron, and calcium, which play a role in wound healing
and has economic value. This study was aimed to determine the effectiveness of Sargassum sp. ethanolic
extract on traumatic ulcers healing in the labial mucosa of Wistar strain (Rattus norvegicus). Methods:
28 Wistar strain (Rattus norvegicus) weighed 150-200 grams. The samples were divided into 4 groups
(K1, K2, P1, P2); each group consisted of 7 mice. K1 group was administered with Hydroxy Propyl Methyl
Cellulose (HPMC), K2 was administered with 0.2% hyaluronic acid gel, P1 was administered with 50%
Sargassum sp. extract gel, and P2 was administered with 75% Sargassum sp. extract gel. In each group,
the ulcer was made on the mice labial mucosa; then the ulcer diameter was measured and observed on
day 1 and day 7. Results: The mean diameter + standard deviation of traumatic ulcer calculations were
K1 (1.09 £ 0.40), K2 (1.81 £ 0.67), P1 (1.39 + 0.43) and P2 (2.16 + 0.49) respectively. One way ANOVA
test results showed significant differences in K1, K2, P1, and P2 groups. Conclusion: Ethanol extract of
Sargassum sp. is effective in accelerating the traumatic ulcers healing at the concentration of 75%.
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INTRODUCTION

Oral ulceration is one of the most common lesions
encountered in the oral cavity.! The term ulcer is
used when epithelial damage extends beyond the
basement membrane. The aetiology of ulcers can
vary, and the majority of which occur most often

are caused by mechanical trauma.? The primary
purpose of wound healing after injury occurs is
to restore continuity and function of the tissue.?
In principle, traumatic ulcers will heal on the 7t
day to 10* day if the cause is eliminated.? The
process of wound healing includes inflammation,
proliferation, and remodeling.* Traumatic ulcers

*Corresponding author: Twi Agnita Cevanti, Department of Conservative Dentistry, Faculty of Dentistry Hang Tuah
University, Indonesia. Keputih, Sukolilo, Surabaya, East Java, Indonesia 60111. Phone: +62 812-5942-4501; Email:

twicevanti2873@gmail.com

73



Effectiveness of Sargassum sp. ethanolic extract on traumatic ulcers healing in the labial mucosa (Arwidasari et al.)

are declared healed when judged by indicators
of histopathological factors namely closure of
inflammatory wounds and closing of the dermis
which can be clinically seen by decreasing the
diameter of the ulcer and without pain.>

Brown algae, Sargassum sp. is one of the
algae that contains flavonoids, vitamin A, vitamin
C, iron, calcium which play a role in wound healing
and is economically valuable.® Sargassum sp. has
a large enough antioxidant content and plays a
role in accelerating the inflammatory phase in
which blood vessels and inflammatory cells such
as Poly Morpho Nuclear (PMN), macrophages and
lymphocytes have an essential role in killing and
destroying antigens and producing antibodies
called immunoglobulins.?

Sargassum sp. with higher doses up to 75
pg / g will increase cell viability, as evidenced
by previous studies of Sargassum sp. with
concentrations of 50% and 75% efficacious
against collagen density in the healing process of
traumatic ulcers, while administration at a dose of
25 pg / g has high toxicity, this is what makes the
basis for researchers to find out the effectiveness
of Sargassum sp. extracts. with concentrations of
50% and 75% of healing of traumatic ulcers.”8

Medical therapy in traumatic ulcers that
are widely used today is aloclair with a hyaluronic
acid content of 0.2% which functions as an anti-
inflammatory so that it accelerates the healing
process of traumatic ulcers. The current dose is
used 3 times daily by applying it to the wound
area.’ Sargassum sp. with concentrations of 50%
and 75% are expected to be an alternative therapy
for healing traumatic ulcers.

This study was aimed to determine the
effectiveness of Sargassum sp. ethanolic extract
on traumatic ulcers healing in the labial mucosa
of Wistar strain (Rattus norvegicus). The results
of this study were expected to provide valuable
information about the effectiveness of Sargassum
sp. on traumatic ulcers healing.

METHODS

The research conducted was true experimental
laboratory research with post-test only control
design. The experimental animal used was the
Wistar strain (Rattus norvegicus). The period of
the study until the completion of the reporting
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was from July 2017-October 2017. The ethical
appearance has obtained with registry number
012/KEPK/1/2018. The experimental animals
were raised in the experimental animal unit of the
Laboratory of Oral Biology, Faculty of Dentistry
Hang Tuah University, Surabaya. Sargassum sp.
extract was fabricated in the laboratory of the
Faculty of Pharmacy Widya Mandala Catholic
University, Surabaya.

The research instruments used were scales,
spirit burner, amalgam stopper with a diameter of
1 mm, anatomical tweezers, chirurgis tweezers,
freeze dryer, Erlenmeyer tube for Sargassum sp.
gel, cement spatulas, handles and scalpels, masks
and handschoen, hair polish (red, black, and
blue), callipers for measuring the traumatic ulcers
diameter, ovens for extracting, rotary evaporators
for vaporising the filtrate, and animal pens sized
40 cm x 30 cm x 14 cm. The experimental unit in
this study was the Wistar strain (Rattus norvegicus)
obtained by simple random sampling.

The parameter observed in this study
was the traumatic ulcer diameter. Twenty-eight
rats were divided into four groups. K1 (negative
control group), K2 (positive control group), P1
(50% Sargassum sp. extract gel group), and P2
(75% Sargassum sp. extract gel group). Traumatic
ulcers were made using a burnisher, but in this
study researchers used an amalgam stopper
because the burnisher tip was too large so it was
not possible to be used in making ulcers on the
labial mucosa of the Wistar rat. Burnisher that has
been heated for 1 minute above the spirit burner,
then being touched to the labial mucosa with a
depth of 1 mm and a diameter of 1 mm.10

The gel application was carried out
according to the treatment group order K1, K2,
P1, P2. K1 was given standard mouse feed, and
300 ml distilled water with topical Hydroxy Propyl
Methyl Cellulose (HPMC) every day from the first
day to the seventh day. K2 was given standard
mouse feed, 300 ml distilled water with topical
0.2% hyaluronic acid gel every day from the first
day to the seventh day. P1 was given standard
mouse feed, 300 ml distilled water and also
administered with 50% Sargassum sp. extract
gel topically every day from the first day to the
seventh day. P2 was given standard mouse feed,
300 ml distilled water and also administered with
75% Sargassum sp. extract gel topically every day
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from the first day to the seventh day. The data
scale used in this study was the ratio of sample

RESULTS

groups of more than two and unpaired so that the
parametric statistical tests were performed.
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Figure 1. Mean diameter of traumatic ulcer healing

Figure 1 shows that the mean of traumatic ulcer
diameter in the negative control group HPMC (K1),
had the lowest results compared to other groups
because HPMC which was a placebo did not give
effect to accelerate healing, the second-lowest
result was treatment group 1 which was given 50%
Sargassum sp. (P1) then in the third place, the
treatment group that was given 0.2% hyaluronic
acid (K2) and the highest of all groups was the
treatment group that was given 75% Sargassum sp.
(P2), this is caused by 75% Sargassum sp. contains
flavonoid, vitamin A, vitamin C, iron, calcium, and
zinc to accelerate wound healing.

The normality test was conducted using the
Shapiro-Wilk test because the number of samples
was less than 50. The results of the normality test
can be seen in Table 1.

Table 1. Shapiro-Wilk test results

K1 0.742*
K2 0.622*
P1 0.052*
P2 0.993*

*=p>0.05

Table 1 showed the significant value of each
group p > 0.05 so that the data in this study can be
stated normally distributed and can be continued
with homogeneity test using the Levene’s Test.

Table 2. Levene’s test results

1.381 0.308*
*=p>0.05

Levene test results suggested that the
data variation between groups in this study was
homogeneous. The hypothesis test used was the
one-way ANOVA (Analysis of Variance) test.

Table 3. One-way ANOVA test results

Ulcer diameter 0.010*

*=p>0.05

Table 3 suggested a significance value of
0.010 (p < 0.05) which means that there was a
difference in the effectiveness of Sargassum sp.
extract gel in accelerating the healing of traumatic
ulcers so that LSD test can be continued.
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Table 4. LSD test results

K2 0.014*
K1 P1 0.709

(1.09)
) 0.034*
K1 0.014*
K2 P1 0.006*

(1.81)
) 0.697
K1 0.709
P1 K2 0.006*

(1.39)
) 0.015*
K1 0.034*
P2 K2 0.697

(2.16)
P1 0.015*

*=p>0.05

LSD test results shown in Table 4 noted that
there was a significant comparison of differences
between K1 and K2 (0.014); K2 with P1 (0.006);
K1 with P2 (0.034); and P1 with P2 (0.015)
because the condition that there was a significant
difference (p < 0.05).

DISCUSSION

The highest mean diameter was the administration
of 75% Sargassum sp. Analytical test results using
the one-way ANOVA test showed differences in
effectiveness in accelerating the healing process
of traumatic ulcers which were significant in each
treatment group (Table 4). LSD test results (Table
4) showed that HPMC with 0.2% hyaluronic acid and
HPMC with 75% Sargassum sp. showed significant
difference. This is because HPMC is a gelling agent
that is often used in the production of cosmetics
and drugs, easily soluble in water and has low
toxicity. So the content contained in HPMC cannot
be used to cure traumatic ulcers because HPMC is
a placebo in this study." The group of rats given
HPMC traumatic ulcers will heal by themselves
without being affected by HPMC. This also applies
to the significant differences in the HPMC and 75%
Sargassum sp. group. HPMC which was a placebo
does not have the effect of accelerating healing.”

A significant difference was also found
between the 0.2% hyaluronic acid and 50%
Sargassum sp. The main function of hyaluronic
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acid accelerates wound healing.® Hyaluronic acid
is a part of the extracellular matrix and is the
main glycosaminoglycan secreted during tissue
repair. Hyaluronic acid also inhibits fibroblast
proliferation. Hyaluronic acid can stimulate wound
healing, migration, and mitosis of fibroblasts
and epithelial cells and play an essential role
in accelerating the process of wound closure,?
while 50% Sargassum sp. less effective for healing
wounds. There was a significant difference between
50% Sargassum sp. and 75% Sargassum sp. This is
caused by differences in the concentration of both
50% and 75%, where the content contained in 75%
Sargassum sp. such as flavonoids, vitamins, iron,
calcium, and zinc is more than 50% Sargassum sp.”

Some ingredients contained in Sargassum
sp. are able to accelerate the healing of traumatic
ulcers including flavonoids, vitamin A, vitamin C,
calcium, iron and zinc. Flavonoids play a role in
anti-inflammatory processes.”? Flavonoids can
function as potent toxins to kill bacteria and help
speed up the inflammatory process by suppressing
oxidative stress processes thereby decreasing
lipid peroxidation. Decreased lipid peroxidation
will cause an increase in collagen viability, thus
accelerating the wound healing process.'3 Wounds
that were given extract of Sargassum sp. with
flavonoid content will stimulate proliferation of
fibroblasts, and activated fibroblasts will secrete
collagen to form granulation tissue. The formation
of a perfect granulation tissue will cover the
wound surface.™

The content of vitamin A has the role of
increasing the differentiation of epithelial cells
and enhancing immunity." Vitamin A also has the
function of accelerating the inflammatory phase to
the proliferation phase by increasing macrophages
to the wound area so that the phagocyte process
can be immediately resolved.’ The content of
vitamin C plays a role in stimulating the formation
of collagen so that formation soon occurs new
tissue.? Vitamin C is also needed in the remodelling
phase which is to increase the strength of tissue
stretching." The calcium content in Sargassum sp.
can accelerate the process of reepithelialisation
by increasing the proliferation of keratinocyte
proliferation by characterised by increasing
numbers of fibroblasts, collagen, and the
formation of strong bonds between fibroblasts and
extracellular matrix.18 Iron acts as an antioxidant
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that supports the work of vitamin C so that vitamin
C can work optimally in forming collagen." Zinc
is needed to help the process of epithelialisation
and proliferation of fibroblasts.

Not all subjects in the study showed
uniformity in the healing process, and this could
be due to the host factor (genetic factor) of each
mouse that was different in terms of growth
factor stimulation and cytokines responding to
wound stimulation.?' Therefore it is recommended
to do more research whether Sargassum sp. has
the same effectiveness in the healing process of
other lesions which also involve inflammation. In
addition to the proven extract Sargassum sp. can
accelerate healing of traumatic ulcers so that it
can also be recommended the use of this extract
as supportive therapy because drugs that have
been circulating are synthetic drugs that tend to
cause side effects.

CONCLUSION

Ethanol extract of Sargassum sp. is effective in
accelerating the traumatic ulcers healing at the
concentration of 75%.
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