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Abstract

Tooth extraction is an action that is often performed in the world of dentistry to remove intact
teeth or remaining roots from the sockets in the alveolar bone. Macrophage cells are important
processes in wound healing during the inflammatory phase. Binahong leaves (Anredera
cordifolia) contain flavonoids, ascorbic acid, tannins, terpenoids, saponins, alkaloids which
influence macrophage activity. The aim of the research was to determine the effect of 5%
binahong (Anredera cordifolia) leaf extract gel on the increase in macrophages after tooth
extraction in Wistar strain white rats. This type of research was pure experimental research
with a post test only group design. The research subjects were 36 mice divided into negative
control, positive control and treatment groups. The left mandibular incisor was removed and
CMC-NA 1%, glycerin iodine 1%, and 5% binahong (Anredera cordifolia) leaf extract gel were
applied. The lower incisors of mice were extracted and then made histological preparations
stained with hematoxylin then divided into 3 groups, then the number of macrophages was
counted using a microscope with 400x magnification. The One Way Anova parametric test
showed that there was a significant difference (p<0,05) between groups in the number of
macrophages. The results of the LSD test showed that there was a significant difference
(p<0,05) between the treatment group and the positive and negative controls. Based on this
research, 5% binahong leaf extract gel has an effect on the number of macrophages cells in the
wound healing process after tooth extraction.
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Abstrak

Pencabutan gigi merupakan tindakan yang sering dilakukan di dalam dunia kedokteran gigi
untuk mengeluarkan gigi utuh atau sisa akar dari soket pada tulang alveolar. Sel makrofag
merupakan proses penting pada penyembuhan luka pada fase inflamasi. Daun binahong
(Anredera cordifolia) memiliki kandungan berupa flavonoid, asam askorbat, tanin, terpenoid,
saponin, alkaloid yang mempengaruhi aktivitas makrofag. Tujuan penelitian adalah untuk
mengetahui pengaruh gel ekstrak daun binahong (Anredera cordifolia) 5% terhadap
peningkatan makrofag pasca pencabutan gigi tikus putih Strain Wistar. Jenis penelitian ini
merupakan penelitian eksperimental murni dengan rancangan post test only group design.
Subjek penelitian 36 ekor tikus dibagi menjadi kelompok kontrol negatif, kontrol positif, dan
perlakuan. Pencabutan gigi insisivus kiri rahang bawah dan dilakukan pengaplikasian CMC-Na
1%, iod gliserin 1%, dan gel ekstrak daun binahong (4nredera cordifolia) 5%. Gigi insisivus
bawah tikus diekstraksi dan dibuat sediaan histologis yang diwarnai dengan hematoksilin lalu
dibagi menjadi 3 kelompok, kemudian dihitung jumlah makrofag menggunakan mikroskop
dengan perbesaran 400x. Uji parametrik One Way Anova menunjukan terdapat perbedaan yang
bermakna (p<0,05) antar kelompok pada jumlah makrofag. Hasil uji LSD menunjukkan terdapat
perbedaan yang bermakna (p<0,05) antara kelompok perlakuan dengan kontrol positif dan
negatif. Berdasarkan penelitian tersebut gel ekstrak daun binahong 5% berpengaruh terhadap
jumlah sel makrofag pada proses penyembuhan luka pasca pencabutan gigi.

Kata Kunci: ekstrak binahong, obat herbal, makrofag, pencabutan gigi
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INTRODUCTION

Tooth extraction is an action that is often done in the world of dentistry to remove
intact teeth or residual roots from sockets in the alveolar bone. This is the last
alternative if the condition of the teeth cannot be maintained with other types of
treatment (Kurniawati et al., 2024). Meanwhile, wounds are damage to body tissues or
tissue components that contain damaged or missing tissue substance. Slow healing of
depilation wounds can cause sufferers to experience complaints such as pain, swelling,
bleeding, impaired masticatory function, impaired speech function, and even infection
(Kresnoadi, 2013).

The wound healing process is a process that involves biochemical and
physiological phenomena and requires complex biological sequences. The wound
healing process has four phases, namely the hemostatic phase, the inflammatory phase,
the proliferation phase, and the remodeling phase. The inflammatory phase is a series of
hemostasis reactions followed by inflammatory reactions which include vasodilation
and increased capillary permeability. In the inflammatory phase, a vasoconstriction
process occurs, shrinking the ends of broken blood vessels (retraction) (Arief et al.,
2016). The inflammatory phase begins when a wound occurs and lasts for 1-3 days.
During inflammation, wounds show signs of inflammation such as redness, swelling,
heat and pain (Arief et al., 2016). The mechanism of the inflammatory phase in wound
healing, formed by free radicals Reactive Oxygen Species (ROS) produced by
neutrophils and macrophages as part of the immune system, helps accelerate wound
cleaning from bacterial attacks (Arief et al,, 2016). The inflammatory phase in wound
healing is macrophage cells that appear 24-48 hours post-trauma and reach their peak on
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day 7 (Prameswari et al., 2022).

Macrophage cells play a role in maintaining normal tissue by phagocytosis. In
addition, secreting cytokines and other trace objects then breaking down these cells with
lysosomal enzymes (Primidina et al., 2019). To accelerate the inflammatory phase can
be given NSAID anti-inflammatory drugs and glycerin iodine. The advantage of using
this anti-inflammatory drug can be used because its dosage form is oral, can relieve
inflammatory symptoms, easily available in the market because it is sold freely like
mother profen (Ghlichloo dan Gerriets, 2023).

The use of anti-inflammatory drugs in a long time will result in dangerous side
effects such as causing disorders of the digestive tract such as stomach, ulcers, and
impaired kidney function (Latief ef al, 2021), besides that glycerin iodine has side
effects in some patients, such as irritation, sensitivity reactions, iododerma, pain, and
inhibiting fibroblast determination in long-term use. Therefore, alternative medicine is
needed to accelerate the inflammatory phase in the wound healing process after tooth
extraction using traditional medicine whose basic ingredients are herbal plants.
Traditional medicine is widely used by the public because it is easy to find, the price is
more economical, and has minimal side effects compared to chemical drugs.

One of the herbal plants that have been used to treat wounds is the binahong plant
(Anredera cordifolia) originating from South America which empirically has benefits
for analgesics, wound healing, and therapy of various diseases such as diabetes mellitus.
Almost all parts of binahong plants can be utilized, starting from stems, roots, flowers,
and leaves, but the part that is widely used as herbal medicinal materials is the leaves.

According to (Mokondongan et al., 2017) the chemical content contained in
binahong plants (Anredera cordifolia) consists of flavonoids, ascorbic acid, tannins,
terpenoids, saponins, alkaloids. The active compounds of flavonoids can help
differentiate monocytes into macrophages and then phagocytes when there are antigens
entering. Ascorbic acid is anti-inflammatory which can strengthen the resistance of cells
to infection so that they can regenerate properly. Tannins can prevent damage to the
wound area due to free radicals and prevent the growth of pathogenic bacteria on the
wound. Terpenoids as antioxidants that will inhibit the work of macrophage cells.
Saponins can fight antigens so that they can ease the work of inflammatory cells such as
macrophage cells when the body has antigens. Alkaloids have anti-inflammatory
properties that can strengthen cell resistance to infection so that they can accelerate the
wound healing process (Hanafiah et al., 2021).

Among the community, binahong leaves are used to treat pain, ulcers, canker
sores, give extra stamina, improve blood circulation, and gout. In addition, consuming
binahong leaves can also overcome swelling and blood clots, lower cholesterol, and heal
wounds. Binahong leaves can be made in the form of gel preparations because the gel is
non-sticky, non-greasy, gives a cold feeling on the skin because there is a high enough
water content so that it is comfortable to use on the skin, besides that the gel is easy to
apply to the socket of white wistar rats (Rattus novergicus) (Anggraini et al., 2016).

Previous research by Sa'diyah et al. (2019) on the application of binahong leaf
extract gel concentration of 5% on wounds after tooth extraction of wistar white rats
(Rattus novergicus) found that 5% binahong leaf extract gel had an effect on osteoblast
wounds after tooth extraction of wistar white rats (Rattus novergicus). The result was an
influence on the increase in osteoblasts in rats given 5% binahong leaf extract gel.
Osteoblasts are formed from the proliferation of osteoprogenitor cells in the periosteum
and bone marrow (Koraag ef al., 2015), therefore, researchers feel the need to know the
effect of 5% binahong leaf extract gel on the number of macrophages in the wound
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healing process because macrophages are one of the inflammatory cells that play a role
in the wound healing process.

Binahong plant

/ :‘

Fig 1. Binahong plant (anredera cordifolia) (Kotala dan Kurnia, 2022).

Binahong plant content (Anredera cordifolia)

Flavonoid: Flavonoids work to increase the production of the cytokine IL-2. The
IL-2 cytokine can affect CD4+ and then cause Thl cells to be activated. Activated Thl
cells will affect IFN-y (Interferon y). This IFN-y cytokine will activate monocytes to
become macrophages, and has the ability to increase the number of macrophages and
then phagocytose when antigens enter the body (Kotala dan Kurnia, 2022).

Ascorbic acid: Ascorbic acid has anti-inflammatory properties which can
strengthen cells resistance to infection so that cells can regenerate well (Susetya et al.,
2014). Tannins:Tannins act as antioxidants and antimicrobials which can help the
wound healing process by preventing and protecting the wound area from free radical
damage (Yuniarti dan Lukiswanto, 2017).

Terpenoid: Terpenoids in binahong leaves are used as antioxidants to inhibit the
work of macrophage cells. Saponins: Saponin works to fight antigens so that it can
relieve the work of inflammatory cells such as macrophage cells, neutrophil cells and
lymphocyte cells when antigens are present in the body (Sharma et al., 2020).

Alkaloid: Ascorbic acid is an important factor in the formation of the prolyl hydroxylase
enzyme which functions for collagen biosynthesis in the wound healing process (Ravetti
etal., 2019).

Gel

Gel is a topical preparation that uses a polar base formulation so that it is easily
accepted by the skin and the diffusion power caused is better than cream because of its
ability to pass through the skin membrane more effectively than cream preparations.
Gelling agent is the basic material for making gels that have various types including
carbopot, carboxymethyl cellulose (CMC) and (HPMC) (Ani et al., 2018). Gelling
components can absorb solutions so that volume increases, very high electrolyte
concentrations can affect hydrophilic gels where ions compete effectively with colloids
against existing solvents and colloids are salted (dissolved), gel structure forms resistant
to change or deformation and has viscoelastic flow. Has high viscosity and adhesion so
that it does not flow easily on the surface of the skin, has thylotropic properties so that it
is easily evenly distributed when applied, does not leave marks, only in the form of a
thin layer like a film when using, easily washed with water, and gives a cold sensation
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after use, able to penetrate further than cream (Anggraini ef al., 2016). Very easy to
wash and easy to lose when the skin sweats, the price is more expensive, must use
active substances that dissolve in water so that it is necessary to use increased solubility
such as surfactants to remain clear at various temperature changes.

Tooth extraction

Tooth extraction or exodontia is a science that studies good, hygienic and painless
tooth extraction accompanied by good complication management before, during and
after the action (Sitanaya, 2016). The ideal tooth extraction is the extraction of one
intact tooth or tooth root with trauma to the supporting tissue of the tooth so that the
extraction scar can heal completely. This action results in damage to soft and hard
tissues. After tooth extraction, the alveolar socket will be filled with blood clots which
will then be replaced by granulation tissue for 7 days.

Post-tooth extraction wounds

Wound is a form of tissue damage to the skin caused by contact with heat sources
(such as chemicals, hot water, fire, radiation, and electricity), the results of medical
actions, or changes in physiological conditions. Wounds cause disturbances in the
functions and anatomical structures of the body. Based on the timing and healing
process, wounds can be classified into acute and chronic wounds. Acute wounds are
tissue injuries that can recover to normal conditions with minimal scarring in a span of
8-12 weeks. While chronic wounds are wounds with a slow recovery process, with a
healing time of more than 12 weeks and can sometimes cause disability (Purnama et al.,
2017).

Macrophage

Macrophages are one of the cells that play a role in the wound healing process. On
the third day of the wound, monocytes differentiate into macrophages into the wound
through the mediation of monocyte chemoattractant protein 1 (MCP-1). Macrophages
are £ 9-12 um in size and only a few in number. Macrophages as cells that are very
important in wound healing have the function of phagocytosis of bacteria and dead
tissue will turn into macrophage efferocytosis (M2) which secretes anti-inflammatory
cytokines such as IL-4, IL-10, IL13 (Landén et al., 2016). Macrophages secrete
proteinases to degrade the extracellular matrix (ECM) and are important for removing
foreign material, stimulating cell movement, and regulating ECM turnover.

wa

' Fig 2. throp ages
White rat (Rattus Novergicus) wistar strain
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Taxonomy of white rats (Rattus Novergicus) wistar strains
White rats are animals originating from China which then spread in western
Europe. And in Southeast Asia, white rats breed in the Philippines, Indonesia, Laos
Singapore and Malaysia (Angria, 2019). The taxonomy that has been researched by
(Nugrahwati, 2016) is as follows:
Kingdom : Animalia
Filum  : Chordata

Class : Mammals

Ordo : Rodentia

Edge : Odontoceti
Familia : Muridae

Genus : Rattus

Species : Rattus norvegicus
Strain . Wistar

Fig 3. White rat (Rattus novergicus) Wistar strain (Al-Hajj et al., 2016).

Theoretical foundation

One of the dentistry procedures is tooth extraction treatment with the aim of
removing teeth from the alveolar bone. Tooth extraction causes injury to the tooth
socket and blood will flow around the tooth due to the rupture of blood vessels and will
experience a wound healing process. The wound healing process, especially in the oral
mucosa, there are four phases that must be passed, namely the hemostatic phase or
blood clotting, the inflammatory phase, the proliferation phase, and the remodeling
phase. The four phases are overlapping phases.

This hemostatic phase will stop bleeding through vasoconstriction and blood
clotting to close blood vessels. In the inflammatory phase, neutrophil cells have an
important role to eliminate infection and are drawn into the wound area by components
of the complement system. Neutrophils will work together with macrophages together
to remove bacteria, dead cells, apoptotic neutrophils, tissue residue and other foreign
bodies. Neutrophils are then replaced by macrophages at 48-72 hours after injury to
continue the phagocytosis process.

The inflammatory phase involves macrophage cells because they have the
function of phagocytosis, releasing growth factors and cytokines which then attract cells
that play a role in the proliferation phase to the wound site and stimulate cells that play
a role in the process of wound reepithelialization, create granulation tissue, and make up
the extracellular matrix. The purpose of the proliferation phase is the balance between
scar tissue or scar formed with tissue regeneration in the wound area. Then enter the last
phase, namely the remodeling phase which lasts for 14 to 1 year or 2 years or even
more. The remodeling phase aims to increase the strength of new epithelial tissue and
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the scar tissue formed.

There are several drug options that can be consumed after tooth extraction to
accelerate the inflammatory phase, such as steroid and non-steroidal anti-inflammatory,
and glycerin iodine. However, these drugs have contraindications that can cause
irritation and pain when used for a long time. Therefore, herbal medicine is needed as
an alternative to accelerate the healing process of wounds after tooth extraction.

Binahong plant (Anredera cordifolia) is known as an herbal plant that is widely
found in Indonesia. This plant contains binahong leaves such as flavonoids, saponins,
tannins, terpenoids, and ascorbic acid which serves to accelerate the inflammatory
phase. All ingredients in binahong leaves have the potential to heal wounds after tooth
extraction and are able to stimulate the wound area so that macrophage inflammatory
cells accelerate the wound healing process. The concentration of binahong leaf extract
gel preparation (Anredera cordifolia) 5% has been proven effective for the wound
healing process. A concentration of 5% is expected to affect the number of macrophages
in the wound healing process after tooth extraction of white rats (Rattus novergicus)
Wistar strain so that it can accelerate the wound healing process.

METHODS

The type of research carried out is pure laboratory experimental research with a
post test only control group design. Variable independent is Binahong leaf extract gel
(Anredera cordifolia) concentration 5, variable dependencies is the number of
macrophage cells on days 3, 5, 7 and 14 in the wound healing process after tooth
extraction of white rats (Rattus norvegicus) Wistar strain in histological preparations
with hematoxylin eosin staining and Controlled variables: Magnification of the
microscope used, Field of view observed, Macrophage cell tagging. The study will be
carried out by observing and calculating the number of macrophage cells in HPA
preparations carried out at the Anatomical Pathology Laboratory of the Faculty of
Medicine, Sebelas Maret University in January 2024.

In this study the research, subjects to be used were 36 jaw preparations of white
rats (Rattus norvegicus) male Wistar strains which were divided into 3 treatment
groups, the first group was a negative control group with CMC-Na 1%, the second
group was a positive control group of 1% glycerin iodine and the third group was a 5%
binahong extra gel treatment group, Each group consisted of Each group consisted of 9
jawbone preparation of white rat (Rattus novergicus) Wistar strain from days 3, 5, 7,
and 14. Code A was used as labeling of the negative control group preparation, code B
for the positive control group, and group C for the 5% binahong extract gel treatment
group. While the labeling for days is given the code H3 for day 3, HS for day 5, H7 for
day 7, and H-14 for day 14.

The object of this study was the number of macrophages in histological
preparations on days 3, 5, 7, and 14 after tooth extraction of white rats (Rattus
novergicus) Wistar strains. Calculation of the number of macrophages through
histological preparations viewed using a Leica ICC50E microscope. The resulting
image with a magnification of 400x as much as 5 fields of view is then connected to
leica application image software, then the calculation of the number of macrophages
will be carried out,

RESULTS AND DISCUSSIONS

The results showed that the calculation of the average and standard deviation in

Penerbit : Sarana Ilmu Indonesia (salnesia) p-ISSN: 2337-9847, e-ISSN: 2686-2883 500


http://u.lipi.go.id/1567240065

Jurnal Ilmiah Kesehatan (JIKA) Vol. 6, No. 3, Desember 2024

each group was presented in Table 1 and Figure 4.

Table 1. Average and standard deviation of the number of macrophage cells

Observation Average + Standard Deviation
day ‘Negative Control Positive Control Treatment
3 85,33+28,75 87,33+42,00 60,67+50,29
5 69,67+34,196 93.00+29.05 86,00+45,92
7 101.00+35.03 175.67+26.10 121,67+54,86
14 56,33+61,84 54,33+8,08 66,33+37,018

Based on the graph below, it can be seen that there is a change in the average value and
standard deviation of each group in each observation.

Mean and standard deviation of
macrophage number

200
180
160
140
120
100
80
60
40
20
0
3rd day 5th day 7th day 14th day
H Negative control group B Positive control group Treatment group

Fig 4. Graph of the average and standard deviation of the number of macrophage cells

The data above showed that the positive control group on day 7 had the highest
average number of macrophages with an average of 175,67, then decreased on day 14
with an average of 54,33. The negative control group on day 7, the highest average
macrophage count was 101,00, then decreased on day 14 with an average of 56,33.

The average number of macrophages in the treatment group on day 3 with an
average of 60,67, on day 5 with an average of 86,00, on day 7 with an average of
121,67, it can be said that on day 3 to day 7 has increased. Furthermore, the number of
macrophages decreased on day 14 with an average of 66,33. The graph of the average
number of macrophage cells in the 5% binahong extract gel treatment group only had 1
peak on day 7 indicating that the number of macrophage cells only rose on day 7 after
tooth extraction after which it decreased. The difference in the number of macrophage
cells is the influence of the active compound in binahong leaf gel extract 5% which
affects macrophage cells in the wound healing process after tooth extraction of Wistar
strain rats.

The standard deviation value depicted by the error bar shows that in the positive
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control group is the largest value obtained when observing day 7, in the negative control
group experienced an increase in value on day 3 then decreased on day 5, then increased
again on day 7 and on day 14 decreased again.

The macrophage image obtained is purplish blue, the nucleus is larger than
neutrophil cells and lymphocytes, and shaped like coffee beans as Figure 5.

treatment; (D) Sth day negative control, (E) Sth day positive control, (F) Sth day
treatment; (G) 7th day negative control, (H) 7th day positive control, (I) 7th day
treatment; (J) Negative control day 14, (K) Positive control day 14, (L) Treatment day 14;
(400x magnification).

Based on the normality test results from the data measured through SPSS 22
software as a whole, it can be seen that the Table 1 shows the results of the Normality
Test data regarding the average preparation on each observation day using the Shapiro-
Wilk normality test. This test was chosen based on the number of samples in this study,
namely with a total of <50 samples or as many as 36 samples.

Penerbit : Sarana Ilmu Indonesia (salnesia) p-ISSN: 2337-9847, e-ISSN: 2686-2883 502


http://u.lipi.go.id/1567240065

Jurnal Ilmiah Kesehatan (JIKA) Vol. 6, No. 3, Desember 2024

Table 2. Normality test data on the number of macrophage cells of rat jaw

preparations
Shapiro-Wilk
Data Statistic df Sig.
Average 3rd day preparation 0,842 9 0,061
Average 5th day preparation 0,886 9 0,181
Average 7th day preparation 0,940 9 0,578
Average 14th day preparation 0,949 9 0,648

Based on these results, the normality test results can be seen through the p-value
(Sig). The p-values produced on observations on days 3, 5, 7, and 14 showed a number
of >0,05 (p-value = 0,061; 0,181; 0,578; and 0,648), which means that all observation
data have been normally distributed and meet the normality test. The normally
distributed data was then followed by a homogeneity test using Levene 's Test. The
homogeneity test serves to determine the variation between groups of the same or
variations from homogeneous data.

Table 3. Test the homogeneity of macrophage cell count data.

Data Levene Statistic dfl df2 Sig.

Average 3rd day preparation 0,951 2 6 0,438
Average 5th day preparation 0,866 2 6 0,467
Average 7th day preparation 1,566 2 6 0,284
Average 14th day preparation 3,163 2 6 0,115

The Table 3 shows the results of the homogeneity test of the average data variance
of the preparation on each day of observation. The homogeneity test results can be seen
based on the p-value (Sig) based on mean. In the table, the p-values generated on days
3, 5,7, and 14 of observation, respectively show a value of > 0,05 (p-value = 0,438;
0,467; 0,284; and 0,115), which means that all data variances on each day of
observation are homogeneous.

Furthermore, parametric tests were carried out using the One Way Anova test.
Parametric tests using One Way Anova aim to find out whether each group has
meaningful differences where there is at least one group that has meaningful
differences. Parametric test using One Way Anova if >0,05 is said to have no
difference, and if <0,05 it is said to be a difference.

Table 4. Parametric test results One Way Anova

Day p-value
3 0,029*
5 0,008*
7 0,042*
14 0,029*

Description: * One Way Anova test, (p-value <0,05) : there is a meaningful difference

Based on the results of the One Way Anova parametric test on days 3, 5, 7, 14
showed a p-value of <0,05 so it can be said that the data results have significant
differences between groups. This shows that binahong extract gel (Anredera cordifolia)
5% has an influence on the number of macrophage cells in the wound healing process
after tooth extraction of white rats (Rattus novergicus) Wistar strains. The next test is
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the Post Hoc test using LSD (Least Significant of Difference) to determine meaningful
differences between groups

Table 5. LSD analysis of intergroup macrophage cell counts

Group Observation Day p-value
3 0,065
. 5 0,099
Treatment-Negative Control 7 0,513
14 0,048%*
3 0,011*
.\ 5 0,003*
Treatment-Positive Control 7 0,046*
14 0,011*

Description: * One Way Anova test, (p-value <0,05) : there is a meaningful difference

The results of the Post hoc LSD test above showed that on days 3, 5, 7, and 14
there was a significant difference between the positive control group and the treatment
group by showing a p-value of <0,05. This showed that there was an effect of giving
binahong extract gel 5% on the number of macrophage cells in the wound healing
process after tooth extraction of white rats Wistar strain compared to a positive control
group using glycerin iodine.

From the Table 5, it can be seen that on the 3rd, 5th, 7th day the p-value >0,05
which means that there is no difference between the treatment group and the negative
control group. But on day 14 the p-value <0,05, meaning that there was a difference
between the treatment group and the negative control. This showed that there was an
effect of giving binahong extract gel 5% on the number of macrophage cells in the
wound healing process after tooth extraction of Wistar strain white rats compared to a
negative control group using CMC-Na 1%.

Research on the effect of binahong leaf extract gel (Anredera cordifolia)
concentration of 5% on the number of macrophages in the wound healing process after
tooth extraction of white rats (Rattus novergicus) Wistar strain has been carried out
using 3 groups, namely the negative control group, positive group, and treatment group.
The negative control group was CMC-Na 1%, the positive control group was iod
glycerin, and the treatment group was binahong leaf extract gel (Anredera cordifolia)
concentration of 5%.

The results showed that binahong leaf extract gel (Anredera cordifolia) has an
influence in accelerating wound healing after tooth extraction by increasing the number
of macrophages. This study supports previous research on the effect of binahong leaf
extract gel (Anredera cordifolia) on osteoblast wounds after tooth extraction of wistar
white rats (Rattus novergicus) (Sa'diyah et al., 2019).

The results of the study can be seen that there is a difference in the graph of the
average number of macrophages between the control group and the treatment group.
The average negative control group was high on days 3 and 7, but on days 5 and 14 it
decreased. While the average positive control group day 3 to day 7 was higher, but
decreased on day 14. The 5% binahong leaf extract gel treatment group had an overview
of the highest average macrophage graph on day 7 which increased from day 3 to day 5,
then decreased on day 14.

Day 3 post-wound, monocytes will differentiate into macrophages. The number of
macrophage cells on day 3 is still small. This is due to the still occurrence of the
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inflammatory process on day 3, in the treatment group at least because the inflammatory
process is inhibited due to the presence of active compounds from binahong leaves such
as flavonoids that can inhibit the inflammatory process in the arachidonic acid pathway
and saponin compounds that produce anti-inflammatory cytokines (Izzati, 2015),
resulting in the formation of fewer macrophage cells. Macrophages have a role as
phagocytosis of foreign objects in the body, producing cytokines, platelet derived
growth factor (PDGF), tumor necrosis factor-alpha (TNF-a) to increase the expression
of vascular endothelial growth factor (VEGF) (Kumar, 2019).

Day 5 post-wound, the number of macrophages in the negative control group
decreased, and the positive control group experienced a slight increase, while the
treatment group increased. The LSD test showed that between the treatment group with
a positive control group and the treatment group with a negative control group, a p-
value of < 0.05 was obtained, which means that there was a significant difference in the
number of macrophages in the treatment and control groups. This proves that binahong
leaf extract gel has a better ability to stimulate macrophage cells that come to the wound
area than Na-CMC 1% and iod glycerin. The cause of the increase in the number of
macrophages on day 5 is due to an increase in vascular endothelial growth factor
(VEGF). The high number of macrophages on day 5 was affected in the treatment
group. Binahong leaves have flavonoid compounds that produce IFN-y (Interferon-y)
which has the ability to increase the number of macrophages. Flavonoids are also
immunostimulators through phagocytosis activity.

Day 7 in the negative control group, positive control group, and treatment group
showed an increased macrophage count compared to day 5. The results of the LSD test
showed that in the treatment group, the positive control group, and the negative control
group p-value <0,05 which can be said to be a significant difference in the number of
macrophages. The number of macrophage cells that rose from day 5 in the control group
was negative, positive control indicates that the inflammatory process is still occurring.
Inflammation can be caused by the remnants of cell debris necrosis in the wound area
that has not been phagocytosed optimally the previous day (Kumar et al., 2013).
Meanwhile, the treatment group is caused because phagocytosis activity is still
increasing because there are flavonoids that can increase IL-2 (Interleukin 2) activity. In
addition, the content of saponins in binahong leaf extract is referred to as a compound
that is "proangiogenesis" because it can increase the expression of Vascular Endothelial
Growth Factor (VEGF), thereby stimulating macrophage cell growth (Fatihatuzzahroh
etal.,2015).

Day 14 the number of macrophages showed a drastic decrease in the negative
control group, positive control, and treatment group which indicated the inflammation
phase was complete and entered the next phase, namely the proliferation phase. This
proliferative phase involves M2 phenotypic macrophages, keratinocytes, and treg
lymphocytes that can promote re-epithelialization, angiogenesis, and fibroplasia. In
addition, macrophages and treg lymphocytes work to inhibit the inflammatory phase so
that it immediately changes to the proliferative phase (Wilkinson dan Hardman, 2020).

The treatment group, namely binahong leaves, has effective ingredients for wound
healing such as flavonoids, alkaloids, saponins, terpenoids, tannins, and ascorbic acid
(Ardiana et al., 2015). The content in binahong leaves is thought to increase the number
of macrophages in the wound healing process after tooth extraction. The flavonoid
content in binahong leaves is a metabolite compound that has antibacterial activity and a
free radical scavenger that has an anti-inflammatory function. The ability of metabolites
in flavonoid content in binahong extract can increase the number of macrophages so

Penerbit : Sarana Ilmu Indonesia (salnesia) p-ISSN: 2337-9847, e-ISSN: 2686-2883 505


http://u.lipi.go.id/1567240065

Romadhona! et al. Vol. 6, No. 3, Desember 2024

that the proliferation phase in wound healing can be started earlier due to the
inflammatory phase which is shorter in time compared to normal conditions at the time
of wound healing. The number of macrophages can also affect the number of new
macrophages. The activity of macrophages in wound healing in the proliferative phase
is to express several important growth factors such as Vascular Endothelial Growth
Factor (VEGF) which acts as a cytokine in the process of forming new macrophages
(Fitrian et al., 2018).

The content of saponins in binahong leaves is a class of steroids that are able to
induce angiogenesis by increasing protease activity and endothelial migration (Nugroho
et al., 2017). Binahong leaves also contain tannins have a role to stop bleeding, treat
infections from wounds, and are able to create a protective layer of wounds (Nurrani et
al., 2015).

The content of terpenoids in binahong leaves acts as an antioxidant. The content
of alkaloids and ascorbic acid can also accelerate the wound healing process because it
contains anti-inflammatory content that can strengthen cell resistance to infection so
that cells can regenerate properly. In addition, ascorbic acid is an important factor in the
formation of the enzyme prolil hydroxylase which functions for collagen biosynthesis in
the wound healing process (Ravetti et al., 2019). This showed that binahong leaf extract
gel (Anredera cordifolia) concentration of 5% was effective in accelerating wound
healing after tooth extraction by accelerating the decrease in the number of
macrophages on day 14 as an indicator that the wound healing process was about to end.

According to research by Rahmanita et al. (2023), binahong leaves contain
chemical compounds such as: flavonoids, ascorbic acid, tannins, terpenoids, saponins,
and alkaloids that can heal wounds. Flavonoids have activity as immunostimulators
through the phagocytosis activity of macrophages. The mechanism of flavonoids in
macrophage phagocytosis activity is to increase IL-2 (Interleukin 2) activity which
results in accelerated macrophage cell proliferation and activity. Tannins and alkaloids
have antioxidant and antimicrobial properties that help the wound healing process by
preventing and maintaining the wound area from free radical damage and inhibiting the
growth of pathogenic bacteria in the wound (Hanafiah et al., 2017).

Terpenoids are compounds that work quickly in inhibiting bacterial mechanisms by
dysfunction or rupture of bacterial cell membranes. Saponins work to fight antigens so
that they can ease the work of inflammatory cells such as macrophage cells, neutrophil
cells, and lymphocyte cells when there are antigens in the body (Sharma et al., 2020).
Alkaloids are immunomodulatory just like flavonoid compounds, namely by increasing
the production of the cytokine IL-2. IL-2 cytokines can affect CD4+ and cause Th1 cells
to activate. Activated Thl cells will affect IFN-y. This IFN-y cytokine will activate
monocytes into macrophages and then phagocytosis when there are antigens that enter
the body (Kotala dan Kurnia, 2022).

LSD test results on days 3, 5, 7, and 14 between the treatment group and the
positive control group had a p-value of <0,05, indicating a significant difference
between the two groups. The negative control group had a p-value of <0,05 on day 5,
but seen from Figure 4 on day 3, and day 7 showed an increase in the number of
macrophage cells, while on day 5 and day 14 showed a decrease in the number of
macrophage cells, this is due to the nature of CMC-Na 1% which is a neutral gel base
which means it does not have an effect or change the properties of other active
compounds on the healing process so it does not can affect the increase in the number of
macrophages in the wound healing process (Puspitasary et al., 2019).

Another factor that accelerates wound healing is binahong leaf extract which is
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packaged in gel form, so that this gel dosage form is able to maintain wound moisture in
accordance with the principle of moist wound healing. Moist wound conditions will
stimulate the formation of growth factors by macrophages such as vascular endothelial
growth factor (VEGF), fibroblast growth factor (FGF) and thrombospondin which will
stimulate endothelial cells (Nugroho et al., 2017).

CONCLUSIONS

It can be concluded that the administration of binahong leaf extract gel (Anredera
cordifolia) concentration of 5% had an effect on increasing the number of macrophages
in the wound healing process after tooth extraction of white rats (Rattus novergicus)
wistar strains.
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