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ABSTRACT

Background: The extract of ramania Bouea macrophylla Griff) and binjai (Mangifera caesia) leaf have
flavonoid compounds that function as antioxidants to balance the amount of Reactive Oxygen Species
(ROS) in tissues and optimize wound healing by helping synthesis of hydroxyproline which is used as a
collagen synthesis material. Objective: To compare the effect of 15% concentration of ramania leaf
extract gel, 15% concentration of binjai leaf extract gel on collagen density in back incision wounds of
male Wistar rats on day 7 and day 14. Methods: This study used a true experimental design with a
posttest-only with control group design. The study sample used male wistar rats that were healthy and
active, aged 2-3 months with a body weight of 250-300 grams. The total sample was 18 rats divided into
6 groups. The 15% concentration of ramania and binjai leaves was given topically, then the rats were
euthanized on the 7th and 14th day. Collagen index measurement was using hydroxyproline
concentration. Results: Two-way Anova data analysis showed a significant value of 0.00 (p<0.05), which
means that there was a difference in effect between the treatment gel and wound day. Bonferroni Post
Hoc test showed a significant value in all treatment gel groups. Conclusion: There is a difference in the
effect of 15% concentration of ramania leaf extract gel and 15% concentration of binjai extract gel on
collagen density. Binjai leaf extract gel at 15% concentration is more effective for collagen density than
Ramania leaf extract at 15% concentration and placebo.

Keywords : Binjai Leaf Extract Gel, Collagen, Hydroxyproline, Ramania Leaf Extract Gel.
Correspondence: Nabilah, Faculty of Dentistry, University of Lambung Mangkurat, JI. Veteran Sungai
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INTRODUCTION previously formed will be converted into

Tooth extraction is the most commonly
performed procedure in dentistry. Tooth extraction
itself will cause injury to the oral mucosa. The
number of injuries due to surgery and due to
trauma continues to increase every year.
According to Riskesdas in 2018, injuries due to
tooth extraction in South Kalimantan reached 8.5%
and injuries due to oral surgery reached 0.1%.t
Normally, the wound healing process consists of
three phases, namely the inflammatory phase, the
proliferation phase and the remodeling phase.? In
the remodeling phase, collagen will be formed.
Collagen is the most abundant protein in the
extracellular matrix of the skin and functions to fill
the extracellular matrix.2 Collagen that is

procollagen. In the procollagen chain, there are
residual proline and lysine which are converted
into hydroxyproline and hydroxylysin assisted by
proline enzymes and lysyl hydroxylase and
enzyme cofactors namely vitamin C. Both
reactions also require Fe?*, O? and a-ketoglutarate.

Collagen comes from the bond between
hydroxyproline and  hydroxylysin  in  the
hydroxylation  process.> The higher the

concentration of hydroxyproline, the higher the
escalation of collagen synthesis which can help in
the wound healing process.*

In the wound healing process, sometimes
there are factors that hinder the process. Therefore,
companion therapy or adjuvant therapy is needed
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in wound care management. On the healing
process, adjuvant therapy is given to help delayed
wound healing and optimize the wound healing
process to produce good results.®

One of the plants that can be used as adjuvant
therapy is ramania Bouea macrophylla Griff) and
binjai (Mangifera caesia) leaves. Ramania plants
have oval-shaped leaves and are usually used as
vegetable.® Ramania leaves have secondary
metabolite compounds in the form of flavonoids,
steroids, phenols, alkaloids and terpenoids.” Binjai
plants are 30-40 m tall with yellow to brown oval
fruit.® Binjai leaves contain other secondary
metabolite compounds in the form of flavonoids,
phenols, tannins, alkaloids, saponins and
triterpenoids. Flavonoids can act as antioxidants.
Flavonoids will help reduce levels of Reactive
Oxygen Species (ROS) so that oxygen levels in the
tissue can return and optimize collagen synthesis.®

The previous research on binjai leaves given
topically in the form of extracts has been shown to
have an effect on the number of neutrophil cells in
the wound healing process.’® The application of
drugs to the skin and mucosa can be more optimal
if the extract is made into gel preparation. Gel
preparations are medicinal preparations that are
often used for topical administration. The choice of
gel preparations was made because gels can
provide a high rate of drug release and can be
absorbed quickly.!?

In this study, the researchers wanted to
compare the effect of 15% concentration of
ramania leaf extract gel and 15% concentration of
binjai extract gel on collagen density on day 7 and
day 14 in incision wounds of male Wistar rats.
This study aims to analyze the effect of 15%
concentration of Ramania leaf extract gel, Binjai
leaf extract gel concentration of 15% on collagen
density in incision wounds of male wistar rat back
on the 7th and 14th days.

RESEARCH METHODS

After passing the ethics feasibility test by the
Faculty of Dentistry, Lambung Mangkurat
University No. 065/KEPKG-
FKGULM/EC/1/2020, the research was conducted
in February-April 2020 using a true experimental
design with a posttest-only design with control
group design. The study sample used male wistar
rats that were healthy and active, aged 2-3 months
with a body weight of 250-300 grams.

The technique of determining the number of
samples based on the numerical comparative
formula is not paired more than two groups, the
sample size was 18 rats for 6 treatment groups.
The treatment group consisted of a group given a
placebo gel on day 7, a group given a placebo gel
on day 14, a group given ramania leaf extract gel
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with a concentration of 15% on the 7th day, a
group given a ramania leaf extract gel with a
concentration of 15% on 14th day, the group given
binjai leaf extract gel with a concentration of 15%
on the 7th day and the group given binjai leaf
extract gel with a concentration of 15% on the 14th
day.

The making of ramania leaf extract gel at the
concentration of 15%

Ramania leaves were dried in an oven at
50°C for 4 hours. The leaves were then made in the
form simplicia and macerated using 95% ethanol
to obtain a thick pure ramania leaf extract. The
extract was then dissolved in distilled water for 15
minutes and left for 24 hours. HPMC, Propylene
Glycol, Tween 80 and candy oil were added to the
extract to produce a 15% concentration of ramania
leaf extract gel.

The making of binjai leaf extract gel at the
concentration of 15%

Binjai leaves were dried at room temperature
25-30°C for 4 days without exposure to sunlight.
Leaves that had been made into simplicia was
macerated with 70% ethanol to obtain a pure thick
extract of binjai leaves. The extract was then
dissolved in distilled water for 15 minutes and left
for 24 hours. Ingredients for making gel
preparations were added, namely HPMC,
Propylene Glycol, Tween 80 and candy oil.
Treatment of experimental animals

The incision wound on the back of the rat
was made 2 cm long with subcutis depth. On the
7th day and the 14th day, the rat was euthanized
intraperitoneally with ketamine-xylazine. Then the
back incision wound was biopsied with 1 cm
length, 1 cm width and subcutis depth.
Homogenate preparation

The biopsy results were dried in the oven for
12-18 hours at a temperature of 60-70°C. The
results of the biopsy that have been dried will be
added with 1 ml of 6M HCL every 10 mg. The
homogenate was then incubated in boiled water for
4 hours to be hydrolyzed. The results from the
hydrolysis were then centrifuged at 3000 rpm for
15 minutes and 1 ml of the collected supernatant
was transferred into the test tube. The supernatant
is lyophilized using a nitrogen gas stream.
Lyophized samples were stored at -40°C until
analysis. The determination of the hydroxyproline
content of the sample tissue was carried out
according to the method of Stegemann and Stalder
(1967). The hydrolyzate was diluted twice with 2
ml buffer solution. The diluted sample was added
to the chloramine T solution at 4°C. 20 minutes
later, 1 ml of Ehrlich's reagent was added and
mixed until a chromotor compound was obtained,
that is, the color of the solution turned pink and no
schlieren (transparent layer) was formed in the
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solution until the color change is stable for 30
minutes.
Measurement of hydroxyproline concentration
The absorbance of the solution was then
measured at 550 nm wavelength and the
hydroxyproline level in the sample was
extrapolated using the standard hydroxyproline
curve that was obtained using a UV-VIS
spectrophotometer.

RESULT

The results in Figure 1 show the macroscopic
appearance of wound healing by administering
placebo gel, 15% ramania leaf extract gel and 15%
binjai leaf extract gel on days 3, 7 and 14.

Da Treatment
y- Placebo Gel | Ramania Gel Binjai Gel
15% 15%

3
7
14

7 >

774 N

93 %

L 0 7 ﬂ.’r 4 et . A,
Figure 1. Macroscopic View of Wistar Rat Incision

Wounds

In the picture above, it can be seen that on the
3rd day the wounds treated with placebo, 15%
ramania leaf extract gel and 15% binjai leaf extract
gel showed reddish wounds but were dry. On the
7th day, the redness on the wound had disappeared
and left a scar. By day 14, the wound was closed,
scarred, and there was no sign of thickening in the
wound and mouse hair began to grow in the area
that had been shaved.

COLLAGEN LEVELS

—o— PLACEBO GEL
& BINJAI GEL

il RAMANIA GEL 3%
S
—a
2
, .\.
1 \
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Figure 2. Diagram of Average Collagen Levels in
Wistar Rat Wounds

The graphic image of collagen levels above is
obtained from the results of measuring the
concentration of hydroxyproline in the incision
wound of wistar rats.

Table 1. Descriptive Data of Research Results
Treatme Wound Avera Standard  No of
nt Day ge Deviation Sampel
Placebo Day 7 1,238 0,004 3
Gel Day14 0,777 0,004 3
Total 1,007 0,252 6
Ramania Day7 1,935 0,026 3
Gel15% Day14 1,117 0,006 3
Total 1,525 0,448 6
Binjai Day 7 2,701 0,020 3
Gel15% Day14 2,509 0,101 3
Total 2,605 0,124 6
Total Day 7 1,958 0,634 9
Day 14 1,468 0,796 9
Total 1,713 0,742 18

Figure 1 and table 1 show the average levels
of collagen in wistar rats in each treatment group
on days 7 and 14. The average collagen levels
increased on day 7 and decreased on day 14. Based
on the figure and table, the highest increase of
collagen levels on day 7 consecutively was the
binjai leaf extract gel group with a concentration of
15% (2,701 pg/mL), 15% concentration of ramania
leaf extract gel (1,934 pg/mL) and placebo gel
(1,238 pg/mL). The lowest reduction of collagen
levels on the 14th day in a row was the placebo gel
group (0,777 ng/mL), extract gel 15% ramania leaf
(1,117 pg/mL) and 15% binjai leaf extract gel
(2,509 pg/mL).

Data analysis to test the distribution of data
was performed using the Shapiro-Wilk normality
test. Based on the normality test, it is obtained that
the significant value was greater than 0.05
(p>0.05), which means that the data distribution
was normally distributed. After the data was
normal, data analysis was continued using the
homogeneity test. The resulting significant value
was less than 0.05 (p>0.05), which means that the
research data was stated to be homogeneous. Data
analysis was then continued using the Two-way
Anova parametric analysis with 95% accuracy.
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Table 2. Two-way Anova Analysis
Source Mean Significant
Square Value
Treatment 3.987 0.000
Wound Day 1.080 0.000
Treatment*Wound Day 0.148 0.000

In the table above, the significant value of the
treatment group is 0.00 (p<0.05), which means that
there was a significant difference in collagen levels
between the placebo group, 15% ramania and 15%
binjai. The significant value of the wound day
group was 0.00<0.05, which means that there was
a significant difference in collagen levels between
the 7th and 14th day wound groups. The
significant value of the treatment group and wound
day was 0.00<0.05, which means that there were
significant differences in interaction between the
treatment group and wound day.

The analysis was then continued with the
Post Hoc Bonferroni test to determine which gel
group had statistically significant differences.
Table 3. Post Hoc Bonferroni Value of Collagen

Density in terms of Treatment Group

m J) Mean Sig.
Concentration Concentration Difference Value
(1-J)
Placebo Ramania 15% -0.519 0.000
Binjai 15% -1.598 0.000
Ramania 15% Placebo 0.519 0.000
Binjai 15% -1.080 0.000
Binjai 15% Placebo 1.598 0.000
Ramania 15% 1.080 0.000

Table 3 shows all the significant numbers
show the number 0.00, therefore the mean
difference can infer which extract is better.
Comparison of collagen levels between placebo
gel and 15% concentration of ramania leaf extract
gel resulted in a significant value of 0.00 (p<0.05)
so that it can be stated that there is a significant
difference in collagen levels between placebo gel
and 15% concentration of ramania leaf extract gel.
The mean difference which shows a negative value
indicates that the collagen content test with a 15%
concentration of ramania leaf extract gel is better
than the placebo gel.

Comparison of collagen levels between
placebo gel and binjai leaf extract gel with a
concentration of 15% resulted in a significant
value of 0.00 (p<0.05), so it can be stated that
there was a significant difference in collagen levels
between placebo and binjai leaves with a
concentration of 15%. The mean difference, which
shows a negative value, indicates that the collagen
level test of incision wound with the application of
15% binjai leaf extract gel is better than the
placebo gel.

Comparison of collagen levels between 15%
ramania leaf extract gel and 15% binjai leaf extract
gel resulted in a significant value of 0.00 (p<0.05),
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S0 it can be stated that there is a significant
difference in collagen levels between 15%
concentration of ramania leaf extract gel and binjai
leaf extract gel. The mean difference value which
shows a negative value indicates that the result of
collagen content test in the group given 15%
concentration of binjai leaf extract gel is better
than the group given 15% concentration of
ramania leaf extract gel.

DISCUSSION

The results of the comparison of ramania
(Bouea macrophylla Griff) and binjai(Mangifera
caesia) leaves extract gel effect on collagen
density of wistar rats incision wounds showed that
there was a significant difference (p<0.05)
between placebo gel, ramania leaf extract gel 15%
and binjai leaf extract gel 15% against collagen
density on day 7 and day 14. Collagen is the
predominant extracellular protein in granulation
tissue in the wound healing process. Collagen will
increase rapidly in the wound area after injury and
provide strength to the tissue matrix. The research
method of measuring hydroxyproline is used
because  hydroxyproline comes from the
breakdown of collagen and can be used as a
substitute index for collagen measurement. The
results of the research on ramania and binjai leaf
extract gel showed that the concentration of
hydroxyproline was higher than the control group.
These results indicate that the ramania and binjai
leaf extract gel have a better effect on wound
healing because the hydroxyproline content
indicates a higher collagen in the granulation tissue
and an increase in the tensile strength of the treated
wound so that wound healing can run optimally.*?

The results of the study in Figure 2 and table
1 show that the average collagen level on the 7th
day was 1,958 pg/mL. Collagen level on the 7%
day was increased if contrasted with the average
collagen level on the 14th day of 1,468 pg/mL.
These results are consistent with a research on
wound healing that was given ethanol extract of
noni leaves (Morinda cirtifolia L.) to the incision
wound of wistar rats in terms of collagen thickness
on days 3, 7 and 14. The results of the study stated
that there was an increase of collagen from day 3
towards day 7.*3 This occurs because on day 5,
neovascularization reaches its peak when
granulation tissue fills the incision space.
Granulation tissue that is formed progressively
accumulates more fibroblasts which will later form
collagen. Collagen fibrils become more numerous
and begin to bridge the wound incision. The
epidermis restores its normal thickness by
differentiating surface cells which produce an
epidermal layer by keratinization.
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The results of the study in Figure 2 and table
1 show an increase in collagen levels on the 7th
day respectively, namely the binjai leaf extract gel
group of 15% (2,701 ug/mL), 15% ramania leaf
extract gel (1,934 pg/mL) and placebo gel (1,238
pg/mL), which means that thel5% ramania leaf
extract gel was more effective in increasing
collagen levels than the placebo gel on day 7. This
may occur because the Ramania plant contains
secondary metabolites in the form of flavonoids,
phenols, terpenoids, steroids and alkaloids. The
function of flavonoids itself as an antioxidant will
help reduce levels of Reactive Oxygen Species
(ROS) so that oxygen levels in the tissues can
return and optimize the formation of
hydroxyproline which requires oxygen. These
results are in accordance with a research on wound
healing using the flavonoid fraction derived from
ethanol extracts of Butea monosperm (Lam) bark
in incision wounds of albino wistar rats. These
studies show that flavonoids can increase wound
contraction and hydroxyproline concentration by
increasing collagen fiber cross-linking and
increased granuloma tissue associated with
increased collagen maturation and increased
protein levels and angiogenesis.® Flavonoids are
powerful antioxidants which play a role in
protecting the body against ROS and increase the
function of endogenous antioxidants by activating
nuclear factor erythroid-2 related-factor 2 (Nrf?)
which will induce the synthesis of endogenous
antioxidant enzymes.’> When there is a balance
between ROS and the antioxidant system, this will
have a good impact on wound healing because
oxygen plays an important role in wound healing
such as regulating angiogenesis and promoting cell
proliferation. Oxygen is also a prerequisite for the
synthesis of hydroxyproline which is used as a
synthesis of collagen. Collagen synthesis and
hydroxyproline activity will increase in the
presence of oxygen.!® In addition, the alkaloid
content in ramania leaf extract is useful so that
fibrin in collagen will be formed stronger. The
combination with the content of terpenoids will act
as an adstringent and antimicrobial to help the
reepitalization process in injured fingers.Y
Ramania leaf extract also contains steroids that
have antibacterial potential by lysing cell
membranes. The lysis occurred as steroids can
interact with phospholipid membranes of the
bacterial cells which are impermeable to lipophilic
compounds.*®

Based on the results of the research in Figure
2 and table 1, the collagen content of 15% binjai
leaf extract gel on the 7th day showed the highest
average compared to 15% ramania leaf extract gel
on the 7th day and placebo gel on the 7th day. The
increasing levels of collagen in the 7th day were

15% binjai leaf extract gel (2,701 pg/mL), 15%
ramania leaf extract gel (1,934 pg/mL) and
placebo gel (1,238 pg/mL). This is probably
because the binjai leaf extract gel contains
saponins that ramania leaf extract gel does not.
These results are in accordance with a research
investigating the effect of wound healing in wistar
rats on the thickness of collagen fibers that was
given caramunting leaf ointment which contains
flavonoids and saponins.® Saponins can stimulate
fibronectin synthesis by fibroblasts and stimulate
TGF-B. Fibronectins are found in the early phase
of wound healing and induce fibroblast migration.
Fibroblasts will be used in the next phase of
wound healing to produce collagen.® Binjai plants
also have secondary metabolites in the form of
triterpenoids. Triterpenoids have the ability as a
burn  medicine, antinociceptic and  anti-
inflammatory.*®

On the results of the study on day 14, there
was a decrease in collagen levels compared to the
7th day. Based on Figure 2 and Table 1, the
average collagen level on the 7th day was 1,958
pg/mL then decreased on the 14th day, so that the
average collagen level on the 14th day was 1,468
pg/mL. This is consistent with the research on
wound healing process after tooth extraction in
guinea pigs using 45% and 90% aloe vera extract
(Aloe barbadensis Miller) which contain saponins,
vitamin C and acemannan on the density of
collagen fibers. The results of this study using 90%
aloe vera extract demonstrated that there was an
increase in collagen fibers on the 7th day and a
decrease on the 14th day.?® This probably occurred
because the proliferation of fibroblasts and
collagen synthesis lasted for two weeks. The final
amount of collagen depends not only on collagen
synthesis, but also on its degradation. The balance
between collagen synthesis and tissue degradation
forms a normal wound healing process. This
balance occurs between the two for up to 3 weeks
after the injury before finally stabilized?!

In Figure 2, it can be seen that the decrease in
the collagen content of ramania leaf extract gel
from the 7th day of 1,934 pug/mL to the 14th day is
1,117 pg/mL. A decrease was also observed in
bijai leaf extract gel group which presented
collagen content from 2,701 ug/mL on the 7th day
to 2,509 ug/mL on the 14th day. In this figure, it
can be seen that the decrease in collagen levels in
the binjai group from day 7 to day 14 is not as
much as ramania leaf extract gel. This is probably
due to the saponin content in binjai which
stimulates TGF-B. TGF-B will inhibit collagen
degradation by inhibiting metalloproteinase
secretion. Metalloproteinase activity will be
inhibited by increasing the activity of Tissue
Inhibitors of Metalloproteinase (TIMP) by TGF-
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B.22 Binjai also has tannin content which can serve
as an effect of stabilizing collagen and reducing
the formation of scar tissue.?® In table 1 as the final
result of this study, the normal scar tissue was
formed. The wounds were barely visible and there
were no signs of excessive thickening of the
wound, even rat hair has begun to grow in the area
that had been shaved. The formation of abnormal
scar tissue can occur when there is an infection so
that the inflammatory process will take longer. The
wound will get longer and deeper as well. This can
result in excessive collagen synthesis. The end
result for the imbalance between collagen secretion
and its degradation may be in the form of scar
tissue that can be classified into several forms,
namely hypertrophic scars, keloids, atrophic scars,
widened scars and contractures.?*

Based on the results of research and statistical
data, there are differences in the influence of
ramania leaf extract gel (Bouea macrophylla Griff)
at 15% concentration and binjai (Mangifera
caesia) at 15% concentration on collagen density
in the back incision wounds of male wistar rats
that increased on day 7 and decreased on day 14.
Based on the statistical results, 15% binjai leaf
extract gel (Mangifera caesia) has greater effect on
collagen density than 15% ramania leaf extract gel
(Bouea macrophylla Griff) and placebo.
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