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ABSTRACT 
Background: The ethanol extract of binjai leaves contains bioactive compounds that are saponin, tannin, 

triterpenoid, steroid, alkaloid and flavonoid which potentially as an anti-inflammation, anti-bacterial, 

and antioxidant. It can fasten and control the process of scar healing. The binjai leaves extract was made 

into gel preparation. The binjai leaves extract gel can affect fibroblast cell number during the 

proliferation phase. Purpose: To analyze the effect of binjai (Mangifera caesia) leaves extract gel to the 

fibroblast cell number on male wistar rats (Rattus norvegicus) incision wound.  Methods: This research 

design was a true laboratory experimental research with post-test only with control group design which 

used 24 male wistar rats and divided into 4 groups: the negative control group that was given the placebo 

gel and the treatment group that was given the binjai leaves extract gel with 5%, 10%, and 15% 

concentrations. Results: The result of Two-way ANOVA statistic test shows that there is a meaningful 

difference in the treatment group on the 7th day (p=0,000) and on the 14th day (p=0,000). The Post-Hoc 

Bonferroni test for fibroblast cell number on the 7th and 14th day shows that there is a meaningful 

difference (p<0,05) between the negative control group and the treatment group. Conclusion: Binjai 

leaves extract gel have an effect to the fibroblast cell number on male wistar rats incision wound with the 

most effective concentration of 15%. 
 

Keywords: Binjai leaves extract gel, Fibroblast cell number,  Flavonoid, Incision wound healing 
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INTRODUCTION 

The scar is an anatomical damage with a 

separate mild condition caused by trauma. After 

the forming of scar, it is continued with the scar 

healing process. This process consists of few 

phases, which are inflammation phase, 

proliferation phase, and maturation.1 In the 

proliferation phase, there will be the increasing of 

cell number that is fibroblast cell. The fibroblast 

cell peaked on the 7th day and decreased on the 

14th day.2,3,4 

The fibroblast is a primary cell that found 

in the proliferation phase, which indicated that 

there is a gradual healing process. The fibroblast 

involves four components: fibroblast proliferation, 

ECM deposition (extracellular matrix), maturation 

and fibrous tissue organization (remodelling).5 The 

fibroblast also has a primary function in the 

forming of solvent tissue and collagen in the scar 

healing.6 

The scar healing can be conducted by many 

ways, one of which is by herbal medicine that 

came from a plant as an adjuvant therapy. The 

adjuvant therapy is a treatment that designed to 

help reach a goal.7 The most commonly found 

plant in South Kalimantn is binjai (Mangifera 

caesia) which included in Mangifera genus and 

Anacardiaceae family.6 

Based on the phytochemical test of the 

previous research, binjai leaves have contents such 

as saponin, tannin, triterpenoid, steroid, alkaloid, 

and flavonoid.8 There is high amount of flavonoid 

in binjai leaves. The flavonoid is an anti-

inflammation and anti-microbe that useful in the 

scar healing process.9,10 The flavonoid function as 

anti-inflammation and affect in fibroblast cell 

proliferation.11 
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The flavonoid compound also plays a role 

as an antioxidant in the scar healing process and 

fasten the epithelialization. Epithelialization is a 

scar covering process with new epithelium. The 

scar healing can be fastened with the help of 

contained flavonoid in the binjai plant, known the 

highest flavonoid value in binjai leaves is 32,63 

mg/QE with the room drying process.12 

Based on the description above, this 

research was conducted to find out the effect of 

binjai leaves extract gel with 5%, 10%, and 15% 

concentrations to the fibroblast cell number on the 

7th day and 14th day on male wistar rat’s back 

incision wound. 

 

MATERIALS & METHODS 

This research was conducted after the 

ethical clearance was issued by Health Research 

Ethical Committee Dentistry Faculty ULM with 

No.060/KEPKGFKGULM/EC/I/2020. This 

research was a true experimental research with 

post-test only with control group design. The used 

sample is 24 male wistar rats, divided into 4 

groups which are the treatment groups consisted of 

the binjai leaves extract gel with 5%, 10%, and 

15% concentrations and the without extract gel on 

the 7th day and 14th day group. 

The making of the extract used maceration 

method. The binjai leaves extract was made by the 

binjai leaves that cleaned, naturally dried, and 

mashed up until simplicia powder was obtained. 

The binjai leaves simplicia were soaked for 3x24 

hours in 70% ethanol solvent. The maceration 

result was vaporized using a rotary evaporator with 

37ºC heating temperature and vaporized again in 

the water bath until the thick extract was obtained. 

The 100% pure binjai leaves thick extract 

was made into 5%, 10%, and 15% concentrations 

gel. The binjai leaves extract gel was made by 

dissolving the HPMC with aquadest until it 

dissolved in 15 minutes and left it for 24 hours. 

The HPMC was mixed with Propylenglycol and 

Tween 20 and stirred quickly. The binjai leaves 

extract was added and stirred quickly, then add the 

peppermint oil, lastly add 100g of aquadest. 

The experimental animals were adapted in a 

laboratory environment for 7 days, then taken and 

conducted the measuring of back part for the 

making of a scar. The fur on the back area were 

shaved with length 5 cm and height 3 cm then 

disinfected using alcohol before treatment. The 

incision wound was made as long as 20 mm with 

subcutis depth in the back left area of wistar rat, 

aligned with os. vertebrae, with 50 mm distance 

from the ear using No. 15 blade scalpel. The blood 

was cleaned using cotton and was given aquadest. 

The binjai leaves extract gel applicated on 

the wound topically using a cotton bud in each 

experimental animal. The application of the gel 

was repeated 1x, then 1 sterile cotton bud used in 1 

concentration and 1 wound with the weight of the 

gel was 100 mg. The scar treatment was conducted 

every day for 14 days. 

The extract gel was applied 1 time a day, 

then the scar was covered with a damp gauze. On 

the 7th day and 14th day, the wistar rat in each 

group euthanized using mixed anaesthetic of 

Ketamine 40-100 mg/kg and Xylazine dose 5-10 

mg/kg intraperitonially until the wistar rat dead. 

The taken of tissue was using biopsy method on 

the insicioun wound area with the length 30 mm, 

width 3 mm, and subcutis depth. 

Each of the biopsy result specimen of every 

treatment was taken into histopathology 

preparation and conducted the haematoxyllin eosin 

coloring, then conducted the preparation reading. 

The obtained data from this research are 

quantitative data of fibroblast cell number. The 

statistic analysis was using Two-way ANOVA 

hypothesis test with 95% confidence level (α = 

0,05), continued with the Post Hoc Bonferroni test 

to find out the meaning value. 

 

RESULTS 

The statistic result shows that the data of all 

groups are normally distributed (p>0,05) and 

homogenous (p>0,05). The average result of the 

fibroblast cell number on the wistar rat incision 

wound can be seen in table 1. The average graphic 

of the fibroblast cell number on the wistar rat 

incision wound for 14 days can be seen in picture 

1. 

Table 1. The average (Mean±SD) of the fibroblast 

cell number on the wistar rat incision wound 

 

Kelompok 

Mean ± SD Jumlah Sel 

Hari ke-7 Hari ke-14 

Gel 

Plasebo 

10,66 ± 1,52 

(9-11 sel) 

7,66 ± 0,57 

(6-8 sel) 

Binjai 5% 13 ± 2 

(12-14) 

8 ± 3,60 

(7-9) 

Binjai 

10% 

13,33 ± 2,51 

(12-15) 

8,33 ± 0,57 

(7-10) 

Binjai 

15% 

16,33 ± 1,52 

(15-17) 

11,33 ± 2,08 

(10-12) 
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Picture 1. The average of the fibroblast cell 

number on the wistar rat incision wound on the 7th 

day and 14th day. 

Picture 1 shows the difference of the 

fibroblast cell number on the wistar rat incision 

wound on the 7th day 14th day. The 7th day 

average shows the increasing of fibroblast cell 

number and on the 14th day shows the decreasing 

of the fibroblast cell number. Based on the 

diagram, the increasing of fibroblast cell number 

on the 7th day sequentially in the 15% 

concentration of binjai leaves extract gel group, the 

10% concentration, the 5% concentration and the 

placebo gel group. The lowest fibroblast cell 

number on the 14th day sequentially in the placebo 

gel group, the 5% concentration of binjai leaves 

extract gel group, the 10% concentration, and the 

15% concentration. 

 

 
 

Picture 2. The histopathology illustration of wistar 

rat’s scar healing fibroblast cell in the control 

group (A), 5% binjai leaves extract gel (B), 10% 

binjai leaves extract gel (C), 15% binjai leaves 

extract gel (D) on the 7th day with 400x zoom 

using light microscope. 

 

Picture 2 shows the histopathological 

images of fibroblast cells on the 7th day with 400x 

magnification of the skin tissue of Wistar rats 

incision wound given placebo gel has fibroblast 

cells number as many as 9-11 cells, binjai leaf 

extract gel given with a concentration of 5% has 

the fibroblast cells number of 12-14 cells, 10% 

concentration has 12-15 cells, and 15% 

concentration has 15-17 cells. 

 

 
 

Picture 3. The histopathology illustration of wistar 

rat’s scar healing fibroblast cell in the control 

group (A), 5% binjai leaves extract gel (B), 10% 

binjai leaves extract gel (C), 15% binjai leaves 

extract gel (D) on the 14th day with 400x zoom 

using light microscope. 

Picture 3 shows the histopathological 

images of fibroblast cells on the 14th day with 

400x magnification of the skin tissue of Wistar rats 

with incision wound given placebo gel has 

fibroblast cells number as many as 6-8 cells, binjai 

leaf extract gel given with a concentration of 5% 

has the fibroblast cells number of 7-9 cells, 10% 

concentration has 7-10 cells, and 15% 

concentration has 10-12 cells. 

 

DISCUSSION 

The research result shows that the binjai 

leaves extract gel can increase the fibroblast cell 

number on the 7th day and decrease the fibroblast 

cell number on the 14th day compared with the 

placebo gel group. The incision wound on the rat 

will go through the scar healing process that is 

inflammation phase, proliferation phase, and 

maturation phase. The fibroblast produced 

extracellular matrix, primary collagen, and 

fibronectine for migration and cell proliferation.14 

The fibroblast cell statistic test on the 

experimental animal that has been applied with 

binjai leaves extract gel in the incision wound 

obtained more fibroblast cell number than placebo 

gel. The increased fibroblast cell number on the 

7th day between the placebo gel group as control 

and the 5%, 10%, and 15% concentrations of binjai 

leaves extract gel shows a meaningful difference 

(p<0,05) with the highest average is the 15% 

concentration of binjai leaves extract gel group 

with 16,333 average. The statistic test result on the 

7th day shows the increasing of the fibroblast cell 

number and the comparison between each group 

shows that the highest average of the fibroblast cell 

number is in the 15% concentration of binjai 

leaves extract gel group, then followed by the 10% 

B A 

C D 

A B 

C D 
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concentration, the 5% concentration and the 

placebo gel group. The increasing of the fibroblast 

cell number on the 7th day corresponds with the 

research by Khowariro et al (2018) which 

conducted a research regarding the effect of the red 

fruit oil application to the fibroblast cell number 

on the back of wistar rat with IIA degree of burn 

and stated that the fibroblast reach its peak on the 

7th day. 

The binjai leaf contains saponin, flavonoid, 

and tannin which functions as an antioxidant and 

anti-microbe that can help the process of scar 

healing. The flavonoid content in the binjai leaf is 

168,129 µg/mg (Rosita et al, (2019). The 

flavonoid can increase epithelial cell proliferation, 

form the granulation tissue, and increase migration 

also miofibroblast activity.13 

The meaningful difference between the 

binjai leaves extract gel groups and the control 

group happened because of the flavonoid content 

in the binjai leaf which has anti-inflammatory 

effect, so it can fasten the scar healing. The 

flavonoid compound activity can increase 

fibroblast number.16 

On the 7th day, the 15% concentrations of 

binjai leaves extract gel has the higher fibroblast 

cell average number compared with the 5%, 10% 

concentrations of binjai leaves extract gel and the 

control group. This corresponds to the theory that 

was stated by Kurnia et al (2015) which called the 

potency of green tea extract (Camellia sinensis) to 

the increasing of the fibroblast cell number post 

tooth extraction on wistar rat. The green tea extract 

is a natural material and has been proven of its 

capability to increase the fibroblast cell number of 

male wistar rat’s post tooth extraction. The 

substance in green tea that has advantages for the 

process of scar healing is flavonoid.17 

The flavonoid can fasten the tissue 

regeneration in the scar healing process and is a 

natural antioxidant. This increasing happened 

because of the reduced inflammation process, then 

entered the early stage of fibroplasia process with 

the fibroblast proliferation in the area of the scar. 

The fibroblast in the tissue moved from the edge of 

scar along the fibrin fibre in the scar. The 

fibroblast reaches its peak on the 7th day. 

According to Sumbayak (2015), the fibroblast 

proliferation in the scar healing process was 

naturally stimulated by interleukin-Ib (IL-Ib), 

platelet derived growth factor (PDGF), and 

fibroblast growth factor (FGF).18 According to 

Ardiana et al (2015), saponin can increase the 

monocytes proliferation so it can increase the 

macrophage number. The macrophages secrete the 

growth factors such as FGF, PDGF, TGF-β, and 

EGF that will pull the fibroblast to the scar area, 

synthesize the collagen and increase the 

proliferation of capillary blood vessels.6 

On the 14th day, the 15% concentrations of 

binjai leaves extract gel has the higher average 

number of fibroblast cell than the 5%, 10% 

concentrations of binjai leaves extract gel and the 

control group. The fibroblast cell was decreased on 

the 14th day. This supported by the research by 

Rosa et al (2018) which titled the effect of the 

yellow potato gel (Solanum tuberosum L.) to the 

scar healing process on the mice (Mus musculus). 

The yellow potato gel has been proven to has 

flavonoid in the form of anthocyanin. The 

flavonoid is one of the antioxidant substances that 

has anti-inflammatory effect.19 In the research by 

Khowariro (2018), on the 14th day, the forming of 

collagen happened from the 7th day. Then, the scar 

healing process entered the remodelling phase on 

the 14th day. On the 14th day, it was described as 

the final proliferation phase where the fibroblast 

produced a big collagen.4 

 This research result shows that the 15% 

concentrations of binjai leaves extract gel gave a 

better effect than the 5% and 10% concentrations 

of binjai leaves extract gel. This can be seen from 

the fibroblast cell number that experienced the 

highest increasing compared with the fibroblast 

number in the other group on the 7th day. There is 

the decreasing of the fibroblast number on the 14th 

day. The result of this study indicates that the 

binjai leaf extract gel can help the wound healing 

process. Still, based on the statistical test, there is 

no significant effect of the relationship with the gel 

concentration. This is probably because the 

number of days observed was too few, namely on 

the 7th day to determine the increase in fibroblast 

cells, and the 14th day to determine the decrease in 

fibroblast cells. The concentration variation of the 

gel also suspected to affect this research result, the 

higher gel concentration suspected to give more 

significant effect to the fibroblast cell number. 

This research has an obstacle that is the bad gel 

concentration. Based on this research, it can be 

concluded that there is an effect of binjai leaves 

extract gel to the increased number of fibroblast 

cell on the 7th day and the reduced number of 

fibroblast cell on the 14th day in the healing of the 

male wistar rat’s back incision wound with the 

most effective concentration of 15%.  
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