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INTRODUCTION

Human is an active being with many
activities that can cause injury, both intentionally
and unintentionally. The prevalence of wounds is
increasing every year. A research by The
American Professional Wound Care Association
shows that the incidence of wounds caused by
surgery and trauma are up to 48% in the world.!
The incidence of injuries in Indonesia has
increased from year to year. According to the 2018
Basic Health Research (Riskesdas) report, wounds
due to oral surgery reached 8.46% and 0.013%
were due to tooth extraction. The increased
incidence of injuries will certainly become a
problem as acute wounds will develop into chronic

wounds when there is an extension in the process
of healing.**

Wound healing is a series of events that occur
from the moment of an injury happened and
continue until the wound closure, the importance
of the body in completing this process is to prevent
infection and repair damaged areas. The process of
wound healing consists of three phases, namely
inflammation, proliferation, and remodeling. The
component that plays an important role in the
remodeling phase is collagen. Collagen is
synthesized by fibroblasts and reaches its peak on
the 7th day, and starts to stabilize and be organized
around the 14th day.* Collagen is the main protein
that makes up the extracellular matrix component




and is the protein most commonly found in human
body.*

Wound healing aims to restore the function
and shape of tissues to normal condition with
minimal complications. Efforts to heal wounds can
be done with chemical drugs, but those drugs have
side effects and can cause resistance.” Another
alternative that can be chosen is the use of herbal
medicines. Herbal medicine is chosen as a cheaper
solution and also has minimal side effects for the
body.®

There are various types of treatment that can
be done to heal wounds, one of them is herbal
medicine that is derived from plants and used as
adjuvant therapy. One of the said plants that is
found in South Kalimantan is ramania (Bouea
macrophylla Griff), which belongs to the genus
Bouea and the family Anacardiaceae. Banjarese
people have food consumption patterns that tends
to be high in fat which can be one of the risk
factors for atherosclerosis that can affect the
process of wound healing.” It is because ramania
leaf has secondary metabolites such as flavonoids,
steroids, phenols and terpenoids.®

One of the highest contents of ramania is
flavonoids.  Flavonoids have function as
antioxidants, antibiotics, antivirals, anti-allergics,
anticancer, antimicrobials, and also anti-
inflammatory. Flavonoids as antioxidants will
protect the body from excessive production of
ROS by increasing endogenous antioxidants SOD,
CAT and GPX, so that ROS can be suppressed and
wound healing will not be inhibited and the
process of collagen synthesis can run smoothly.®?

According to research that was conducted by
Rahman et al (2017), ramania leaf contains 167.06
pg/mg of flavonoid compounds.'" A further
research by Fitri er al (2018) found that the 1C50
value of ramania leaf extract was 35.808 pg/mg.°
Based on another research by Risa (2018), mango
leaf extract with a concentration of 15% can help
the process of wound healing to run faster which
makes the researcher want to use ramania leaf
extract as an adjuvant therapy for wound healing
in the form of gel preparations with a
concentration of 5%, 10%, and 15%. The selection
of gel preparations aims to make the absorption
process occur faster and to help releasing the
active substances on the skin."

MATERIALS AND METHODS
This research has passed the ethics feasibility test
published by the Ethics Commission of the Faculty of

Dentistry, ~ Universitas ~ Lambung  Mangkurat,
Banjarmasin through certificate  No.071/KEPKG-
FKGULM/EC/1/2020.

This research is a pure experimental design
with a posttest-only with control group design.
Twenty-four Wistar rats (Rattus novergicus) were
used as samples for this research. The inclusion
criteria for the sample were male Wistar rats
weighing 200-250 g, aged 2-3 months, moving
actively and having a good appetite.

The procedure for the research was started
with the making of Ramania leaf extract using
maceration method. Ramania leaves were cleaned
by washing them using clean running water, then
dried in an oven at 50°C for 4 hours. After that, the
leaves were made into dried simplicia powder
using a blender. The obtained simplicia powder
was sifted with a sieve. The dried simplicia powder
was weighed as much as 100 g then macerated.
The maceration was done for 3 days without any
exposure to sunlight. Around 450 mL of the
simplicia ramania leaves were then soaked with
ethanol 95%. Afterwards, the maceration result
was concentrated with a rotary evaporator at 50°C
and evaporated again with a water bath to remove
the remaining solvent until a 100% thick extract
was obtained. The Ramania leaf extract was then
mixed with a gel base to make the gel. Five
miligrams of ramania leaf extract was mixed with
95gr of gel base, 10mg of ramania leaf extract was
mixed with 90gr of gel base, and 15mg ramania
leaf extract was mixed with 90gr of gel base, which
then resulted in the concentrations of 5%, 10% and
15% of ramania leaf extract gel.

The preparation of animal testing was done
for 7 days. The rats were given standard food and
drink in a laboratory setting. The rats were
anesthetized intraperitoneally with a mixture of
ketamine 40-100 mg/Kg BW and a dose of
xylazine 5-10 mg/Kg BW. Before that, the fur on
the back of the rat was shaved with a length of 5
cm and height of 3 cm, then it was disinfected with
alcohol. The incision was made on the back of the
rat with a length of 2 cm and the depth up to
subcutaneous tissue using scalpel and blade
number 15. The blood that came out was then
cleaned with cotton swab that was given a solution




of NaCl. The rats were divided into 4 groups,
namely the control group that was given placebo
gel and the treatment groups that were given the
concentrations of 5%, 10%, and 15% of Ramania
leaf extract gel. Each group consisted of 3 rats.
The extract gel was applied 1 time a day in a one-
way motion and the cotton bud applicator position
was rotated, the wound was then covered with
gauze.

On the 7th and the 14th day, all of the rats in
ecach group were up for euthanasia by
intraperitoneal local anaesthetic mixed of
ketamine 40-100 mg/Kg BW and xylazine dose 5-
10 mg/Kg BW and waited until the rat became
unconscious.

The retrieval of tissue in rat was carried out
by biopsy, using an excisional biopsy technique
with scalpels and fine surgical scissors. The
excised area was the back of the rats with a length
of I em, | ¢m, and the depth up to subcutancous
tissue. The tissue that had been biopsied per
treatment was taken for biochemical analysis to
estimate the amount of hydroxyproline by making
homogenates. The sample tissue was dried in an
oven at 60-70°C for 12-18 hours. Then, the tissue
was hydrolyzed with acid for 6 hours, the result of
hydrolysis was centrifuged at 3000 rpm for 15
minutes and 1 ml of the collected supematant was
transferred into the test tube. Supematants were
lyophilized using nitrogen gas flow. After that, the
determination of the hydroxyproline content from
the sample tissue was done with the Stegemann
and Stalder method (1967). Hydrolysate was
mixed with buffer of chloramine-T at 4°C, 20
minutes later, 1 mL of Ehrlich’s reagent was
added to obtain chromophore compounds i.e. the
color of the solution turned pink and no schlieren
(transparent layer) was formed in the solution until
the color change was stable for 30 minutes.

The absorbance of the solution was then
measured at a wavelength of 550 nm and the level
of hydroxyproline in the sample was extrapolated
with a standard hydroxyproline curve that was
obtained through a UV-VIS spectrophotometer,
using the equation y=ax + b, y is the absorbance
and x is the value of the content. The results were
then analyzed.

RESULTS

The statistical results showed the data of all
groups were normally distributed and the variance
of data was homogeneous. Two-Way Anova test

sults on the 7th and the 14th day of each group
gmwed that there was a significant difference with
qﬂ,UUU (p=0.05). The Bonferroni Post-Hoc Test
showed that there was a significant difference with
p<0.05 between the placebo gel group and the
concentrations of 5%, 10% and 15% of ramania
leaf extract gel groups.

The results of the average density of collagen
fibers in the incision wound of the male wistar rats
can be seen in table 1. The graph of the average
collagen fibers density of incision in male wistar
rats on the 7th and the 14th day can be seen in
Figure 1

Table 1. The average (Mean+SD) collagen fibers density of
incisional wound in wistar rat on the 7th and the
14th day

{Mean + 8D) collagen fibers density

Day Placebo Ramania ~ Ramania Ramania
5% 10% 15%
7 1.238 = 1.447 = 1.722 = 1.934 =
0.004 0.033 0.028 0.026
14 0777 = 0.949 = 1111 = 1117 =
0.004 0.013 0.001 0.006
Collagen Levels
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Figure 1. Graph of the average density of collagen fibers of
incisional wound in wistar rat on the 7th and the
14th day in each group.

In figure 1, it can be concluded that the
application of extract gel with higher concentration
will be followed by an increase of collagen fibers
density in male Wistar rats. High density of
collagen fibers shows better antioxidant activity in




Wistar rats. The highest density of collagen fibers
in a consecutive order were the concentration of

15%, 10%, 5% of ramania leaf extract, and
placebo.
DISCUSSION

The statistical test results showed that the
average density of collagen fibers that was given
topically to the incisional wound of the Wistar rats
had  significant  differences between the
concentrations of 5%, 10%, 15% of ramania leaf
extract gel and placebo gel. This significant
difference is due to the presence of flavonoids in
ramania leaf. According to the research by
Rahman et al (2017), ramania leaf contains 167.06
pg/mg of flavonoid compounds.'”

Flavonoids have function as antioxidants to
help the process of wound healing. The function of
flavonoids as exogenous antioxidants is by
capturing free radicals and activating Nrf2 in the
inflammatory phase, so as to maintain a balance
between oxidants and antioxidants in the body.
The increasing of antioxidant enzymes SOD,
CAT, and GPX will prevent the formation of
excessive ROS which can disrupt the function of
communication between cells so that the process
of wound healing can run smoothly.'? Flavonoids
also have immunomodulatory capabilities. Based
on the research by Suharto et al (2019) who used
ginger extract (Zingiber Officinale Roscoe),
flavonoids can help lymphocyte proliferation and
IL-2  production which will stimulate the
proliferation phase and the differentiation of T
cells. The differentiated T cells will turn into Thl
cells and secrete IFN-y which has the potential to
activate macrophages. Active macrophages will
release several growth factors, namely PDGEF,
FGF, TGF-u, TGF-p and EGF which are
responsible in stimulating the proliferation and the
migration of fibroblasts, also stimulating the
production of extracellular matrix which is
important in the process of wound healing.'* In
addition to growth factors, flavonoids will also
produce cytokines such as IL-1, IL4 and IL-8
which play a role in the processes of fibroblasts
chemotaxis and keratinocytes, and the activation
of fibroblast  proliferation collagen
synthesis. '

The statistical test results of the effect of
Ramania leaf extract gel on collagen fibers density

and

of incisional wound in male Wistar rats on the 7th
day showed an increase in collagen levels. This
research was in accordance with the research by
Sucita et al (2019) which proved that rats with
incisional wounds given a sappan wood extract
(Caselpinia sappan L.) at the concentration of
6.5% can topically increase collagen fibers density
because of the administration of sappan wood
extracts which contain flavonoids as the highest
secondary metabolite compound.'®

At this stage, the wound is still in the
proliferation phase which is marked by an
increasing number of fibroblasts. The high number
of fibroblasts is influenced by the high number of
macrophages. This is in line with the research by
Suharto et al (2019) which states that flavonoids
are also the compound that plays a role to activate
macrophages. When macrophages increase, TGF-p
secretion will also increase. TGF-B has a function
to trigger the proliferation and migration of
fibroblasts. Fibroblasts proliferation indicates that
granulation tissue begins to form through a
mechanism that will produce three-dimensional
extracurricular tissue. 't
Fibroblasts with matrix metalloproteinases (MMP)
as the main processor components of the
extracellular matrix will capture the fibrin matrix
and convert it into glycosaminoglycan (GAG), then
the extracellular matrix will be replaced by another
fibroblast product namely type 11I collagen.'” Type
111 collagen is a type of collagen that is commonly
found during the initial process of wound repair
and can reach the maximum amount on the 5th to
the 7th day after the wound. '*

The statistical test results on the 14th day
showed a decrease in collagen compared to the 7th
day. This is in accordance with the research by

tissue in connective

Yuza F et al (2014) about the process of wound
healing after tooth extraction in guinea pigs using
90% of Aloe Vera (Aloe barbadensis Miller)
extract which has the same content as ramania leaf
which is flavonoids. The results of the research
showed an increase in collagen fibers on the 7th
day and a decrease on the 14th day. On the 14th
day, the decrease in collagen fibers density in the
control and treatment group was because at this
stage the process of wound healing was in the
remodelling phase."” In this phase, there is
simultancous  synthesis and degradation of
collagen, so that the amount of collagen seen is not




as much as in the previous phase. The final
amount of collagen depends not only on collagen
synthesis, but also its degradation. The balance
between collagen synthesis and tissue degradation
forms a normal process of wound healing. This
balance occurs between them until 3 weeks after
the injury before the stability finally occurs.'™ In
this phase, type 1l collagen will be replaced by
type 1 collagen which forms a band and has
stronger tensile strength and density in new
tissue.”’ When the collagen fibers begin to form,
the tensile strength of the wound will also slowly
return. At the end of this remodelling phase, skin
injuries are only able to withstand stretches of
approximately 80% of their ability than normal
skin. ™

The results showed that Ramania leaf extract
gel of 15% gave a better effect than Ramania leaf
extract gel of 5%, 10%, and placebo gel. The
results of this resecarch are supported by the
research that was conducted by Dewantari and
Sugihartini (2015) which stated that the higher
number of extract concentration in the gel
preparation would also increase the activity of
wound healing more. ** This showed that collagen
fibers density with high concentrations would
result in higher antioxidant activity. ** This
antioxidant activity is caused by the components
that are contained in Ramania leaf, namely
flavonoids, phenols, steroids, and terpenoids in
Ramania leaf extract gel to support one another,
making it more effective to produce antioxidants.”

Based on this research, it can be concluded
that there is an effect of ramania leaf extract gel
(Bouea macrophylla Griff) on collagen fibers
density with the most effective concentration of
15%.
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