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ABSTRACT 

Research has been carried out on the effect of giving meniran leaves (Phyllanthus niruri L.) in the form of an 

ointment with a concentration of 10% on the expression of TNF-α in male white rats. This study aims to determine 

the effect of giving meniran leaves (Phyllanthus niruri L.) in healing excision wounds assessed by the percentage 

of wound healing area, epithelialization time and TNF-α expression, on days 5, 10 and 15 of skin tissue. 

Experimental animals were grouped into 2 groups, namely, group 1 as a control by administering an ointment base 

(vaseline flavum) and group 2 as a treatment group, namely, by administering 10% meniran leaf (Phyllanthus 

niruri L.) ethyl acetate subfraction ointment. Both groups were observed and measured the percentage of wound 

healing, epithelialization time and the expression of TNF-α in inflammatory cell tissues (neutrophils, macrophages, 

and lymphocytes) on days 5, 10 and 15. The results of data analysis using one-way ANOVAfollowed by the 

Duncan test showed that there was significant difference between the control group and the treatment group in the 

percentage of wound healing area, epithelialization time and TNF-α expression (p<0.05), so it can be concluded 

that the preparation of meniran leaf ethyl acetate subfraction ointment with a concentration of 10% has an effect as 

excisional wound therapy. 
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expression. 

*Corresponding Author: Sanubari Rela Tobat 
Doctoral Program, Department of Biomedical Sciences, Faculty of Medicine, Andalas University, Padang, West Sumatra, 25163, Indonesia. 

DOI: https://doi.org/10.5281/zenodo.15108730  
 
How to cite this Article: Sanubari Rela Tobat, Satya Wydya Yenny, Fatma Sri Wahyuni, Etriyel MYH, Suvina Rahmadani, Mimi Aria, Puspa Pameswari, Epi Supriwardi, 

Sandra Tri Juli Fendri (2025). THE EFFECT OF 10% ETHYL ACETATE SUBFRACTION OINTMENT OF MENIRAN LEAVES (PHYLLANTUS NIRURI L.) ON THE 

EXPRESSION OF TNF-Α IN WHITE MALE RATS. World Journal of Pharmaceutical Science and Research, 4(2), 12-28. https://doi.org/10.5281/zenodo.15108730 

 
   Copyright © 2025 Sanubari Rela Tobat | World Journal of Pharmaceutical Science and Research. 

   This work is licensed under creative Commons Attribution-NonCommercial 4.0 International license (CC BY-NC 4.0) 

Article Received: 13 February 2025 ││ Article Revised: 03 March 2025 ││ Article Accepted: 25 March 2025 

 

 

../New%20folder/orcid.org/0000-0001-5810-7140
http://www.wjpsronline.com/
https://doi.org/10.5281/zenodo.15108730
https://creativecommons.org/licenses/by-nc/4.0/


World Journal of Pharmaceutical Science and Research                                                        Volume 4, Issue 2, 2025 

13 www.wjpsronline.com 

INTRODUCTION 

A wound is a condition characterized by damage to body tissue. Damage to body tissue can involve connective tissue, 

muscle tissue, skin, nerves, and tearing of blood vessels which will result in bleeding.
[1,16]

 One type of wound is an 

excision wound, where an excision wound is a wound caused by tissue being cut due to a scratch from a sharp object, 

usually such as a knife and so on.
[2]

 Based on data from the United States Emergency Department in 2005, 11.8 million 

wounds were treated and more than 7.3 million lacerations were treated per year. Incision or puncture wounds account 

for approximately 2 million patients treated each year. The prevalence in Indonesia for open wound injuries is 25.4%, 

with the highest prevalence in Central Sulawesi province at 33.3%. Based on age groups, the highest prevalence of 

open wounds is in the 25 to 34-year age group (32%).
[3]

 

 

When the body experiences an injury, an inflammation process occurs, which is the initial stage in repairing damaged 

tissue. During the inflammatory process, the role of inflammatory cells in the tissue or in the blood circulation, 

chemical mediators produced from inflammatory cells, endothelium, or chemical mediators dissolved in plasma (for 

example complement, blood clotting factors, etc.) is required.
[4,17,27,38]

 Inflammatory cells consist of mononuclear 

inflammatory cells (monocytes and lymphocytes) and polymorphonuclear inflammatory cells (basophils, eosinophils, 

and neutrophils). Under normal conditions, these cells are in the blood vessels, but when injury occurs, these cells will 

emigrate into the dermis tissue, especially neutrophils.
[5,33]

 Tumor Necrosis Factor Alpha (TNF-α) is a type of 

proinflammatory cytokine produced by neutrophils and macrophages. When an injury occurs, TNF-α level will 

increase. Increased levels of TNF-α can induce the release of the endothelial adhesion molecule, namely, intercellular 3 

adhesion molecule 1 (ICAM-1), which will increase the attachment of neutrophils to endothelial cells before entering 

the extravascular space or intracellular space. Other inflammatory products will cause neutrophil chemotaxis towards 

the injured tissue.
[6]

 

 

The main goal of wound treatment is to restore the function and shape of skin tissue to normal with as few local 

complications as possible. When an injury occurs, the tissue will undergo a healing process which is a complex 

phenomenon involving several processes.
[7,18,26,35,39]

 There are many substances that can speed up wound healing, 

including several plant extracts, even though this use is actually a habit carried out by traditional communities.
[8,19,28]

 

Therefore, plants are increasingly being chosen as alternative and natural medicines for the treatment of various 

diseases. However, there is still not much research that examines their efficacy scientifically.
[9]

 

 

To overcome the problem of healing excision wounds, a preparation is needed that has good penetration power and a 

long contact time. One of the preparations chosen is the ointment. The formulation of the ointment will affect the 

amount and speed of the active substance that will be absorbed. The active substance in the ointment is included in a 

base or carrier that will bring the medication into contact with the skin surface. The vehicle used for topical 

preparations will have beneficial effects if chosen appropriately.
[10]

 

 

One of the herbal plants that play a role in the wound healing process is meniran (Phyllanthus niruri L). This plant can 

be found in almost all regions of Indonesia. Meniran phytochemical studies characterized the presence of various 

compounds such as lignans (Phyllanthin, hypophyllanthin), flavonoids, and tannins.
[11,20,25,31]

 Meniran herb also has 

pharmacological activity as anti-inflammatory, antihistamine, antifungal, anti-oxidant and antimicrobial.
[12,21-24,29-

30,40,42,43]
 Based on the activity of meniran (Phyllanthus ninuriL), it needs to be developed into a pharmaceutical 

preparation to increase its use. This effort was made to facilitate the use of the active compounds in meniran 
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(Phyllanthusniruri L) for wound healing, so a topical preparation in the form of an ointment was formulated. The 

ointment dosage form is appropriate for skin treatment because the contact between the drug and the skin is longer and 

has the appropriate consistency, so it is easy to use.
[13]

 

 

In previous research, testing ointment from the ethyl acetate fraction of meniran leaves (Phyllanthus niruri L) with a 

concentration of 10% affected wound healing in male white rats as seen in the percentage of hydroxyproline content, 

where treatment with a concentration of 10% had a better wound healing effect.
[14]

 Meanwhile, according to the 

research conducted by Siahaan et al, 2017, administration of meniran (Phyllanthus niruri L) leaf extract gel increased 

wound tissue epithelialization in male Wistar white rats. Based on the description above, researchers are interested in 

continuing research on the effect of administering meniran leaf ethyl acetate subfraction ointment (Phyllanthus niruri 

L) with a concentration of 10% to male white rats with the observed parameters being the percentage of wound healing 

area, epithelialization time, and TNF-α expression in white male rats.
[15]

 

 

Research Objectives: 1). To determine the effect of administering ethyl acetate subfraction ointment of meniran leaves 

(Phyllanthus niruri L) with a concentration of 10% on the percentage of wound healing, epithelialization time, and 

expression of TNF-α in male white mice. 2). To determine the effect of the duration of administration of meniran leaf 

ethyl acetate subfraction ointment (Phyllanthus niruri L) with a concentration of 10% on days 5, 10, 15 on the 

percentage of wound healing, epithelialization time, and TNF-α expression in male white mice. 

 

RESEARCH METHODOLOGY 

The research was carried out from September to December 2023 at the Pharmacology Research Laboratory, Faculty of 

Pharmacy, Indonesian Pioneer University and the Anatomical Pathology Laboratory, Faculty of Medicine, Andalas 

University. 

 

Tools 

Rat cage, cotton wool, hair clipper, scissors, droppers, rulers, razor blade (tiger®), digital weighing scale, animal scale, 

gloves, mask, oven, stir bar, knives, tweezers, measuring cup, beaker glass, tongs, spatula and universal pH stick, 

rotary microtome, Heat induced epitope, microwave, deck glass. 

 

Material 

The materials used in this research were rat food and drink, 100%, 96%, 70% ethanol, distilled water, vaseline, flavum, 

10% meniran leaf ethyl acetate subfraction ointment, isoflurane, 5 % lidocaine prilocaine cream, formalin, poly- L-

lysine, deparaffinization, xyline, distilled water, cutrate buffer pH 6, PBS pH 7.4, H2O2 , sodium goat serum (NGS), 

goat anti-rabbit IgG antibody (H+L), biotinylated BA- 1000 -1.5, avidin biotin, HCl buffer, hematoxylin, entellan. 

 

Sampling 

The samples used were fresh meniran leaves (Phyllanthus niruri L.) were taken from Tampuni, Kenagarian 

KambangTimur, Lengayang District, Pesisir Selatan Regency, and West Sumatra. 

 

Sample Identification  

Sample identification was carried out at the Andalas University Herbarium, Department of Biology, Faculty of 

Mathematics and Natural Sciences, Andalas University, Padang. 
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Preparation of Ethyl Acetate Subfraction of Meniran Leaves 

A fresh sample of 9000 g was air-dried to obtain a dry sample of 2.700g, which was then ground to become powder. 

The simplicia powder was macerated using 70% ethanol solvent for 3 days. Then filter the results of the maceration, get 

macerate and dregs, and do the remaceration until you get a clear brown coloredmaserate. The resulting maserate was 

evaporated using a Rotary Evaporator until a thick extract was obtained, and then fractionated using ethyl acetate (1:2), 

and the resulting fraction was evaporated to obtain a thick ethyl acetate fraction. 

 

Next, separation was carried out using column chromatography to obtain a thick subfraction of meniran leaf ethyl 

acetate. Silica gel was used as the stationary phase, while the mobile phase used was hexane and ethyl acetate in a ratio 

of (2:1). The column chromatography results obtained were grouped based on spot pattern and rf value monitoring. 

Monitoring was carried out using TLC plates eluted with the mobile phase n-hexane: ethyl acetate (4:1). 

 

Evaluation of Ethyl Acetate Subfractions 

1. Organoleptic Examination 

The inspection was carried out visually, namely, by observing the shape, color, and smell.
[44] 

 

2. Determination of Sub-Faction Yield 

The subfraction yield is calculated using the equation: 

% Yield =  

 

3. Drying Shrinkage Check 

Dry porcelain crucible and lid in the oven at 105
0 

C for 30 minutes, then let it cool and then weigh it. Put the 

subfraction into the crucible until the weight is   1-2 grams beyond the weight of the previously known crucible with 

lid. Shake the crucible gently so that the extract is evenly distributed and put it back in the oven, open the lid, and leave 

the lid in the oven. The crucible containing the subfraction was heated in an oven at 105
0 

C until constant weight. After 

that, the crucible is removed and cooled in a desiccator, then weighed. Repeat as above until a constant weight is 

obtained.
[44]

 

 

Calculate the drying loss using the formula: 

% drying shrinkage =  

Explanation: 

A = Weight of empty crucible 

B = Crucible weight + ethyl acetate subfractionation before drying 

C = Crucible weight + ethyl acetate subfractionation drying 

 

Preliminary Examination of Chemical Content 

The ethyl acetate subfraction from meniran leaves (Phyllanthus niruri L.) was put into a test tube, added with 5 ml of 

distilled water and 5 ml of chloroform acetate, left until two layers were formed.
[45] 
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a. Flavonoid Test (Cyanidine Test Method) 

Take a layer of 1-2 drops of water, drop it on the drip plate, and then add Mg powder and HCl (p), the formation of a 

red color indicates the presence of flavanoids. 

 

b. Saponin Test 

Take a layer of water, then shake vigorously in a test tube, then permanent foam forms (± 15 minutes) indicating the 

presence of saponins. 

 

c. Terpenoid and Steroid Test (“Simes” Method) 

Take a small layer of chloroform using a dropper containing cotton wool and norit. Drop the filtrate on the drip plate. 

Let it dry. The residue is added to 1 drop of anhydrous acid and 2 drops of H2SO4 (p), the formation of a purple blue 

color indicates the presence of steroids, if a red color is formed, it indicates the presence of terpenoids. 

 

d. Alkaloid Test (“Culvenore - Fristgerald” Method) 

Take a small layer of chloroform and add 10 ml of 0.05 N chloroform ammonia, stir slowly, then add 2-3 drops of 

H2SO4 2N then shake gently, and let stand until separated. Acid layers adding 2 drops of Mayer's reagent, a positive 

alkaloid reaction is indicated with white mist to white lumps. 

 

e. Phenolic Test 

Take a layer of 1-2 drops, drop it on the drop plate, and then add the FeCl3 reagentto form a blue color indicating the 

presence of phenolic content. 

 

Preparation of subfraction ointment 

The ointment preparation that will be made in this research has a concentration of 10% meniran ethyl acetate 

subfraction and the preparation that will be made is 30 g. Add 3 grams of meniran leaf subfraction (Phyllathus niruri L) 

into a mortar, then weigh 27 g of the ointment base (vaselin flavum), put it in a mortar and then grind until 

homogeneous. Remove from the mortar; put it into the prepared container. 

 

Evaluation of Meniran Leaf Subfraction Ointment 

1. Organoleptic Examination 

The inspection is carried out visually, namely, by observing the shape, color, and smell.
[44,45]

 

 

2. Homogeneity Check 

The examination were carried out by smearing 0.1 gram of the preparation mass on a glass object, then leveling it with 

another glass object at a slope of 45
0 

, pulling quickly with the same pressure. The arrangement was observed under a 

microscope and no coarse grains were visible.
[44] 

 

3. Ointment pH Check 

The pH value was measured using a universal pH stick dipped in 0.5 grams of ointment. The pH value of a good 

ointment is 4.5 - 6.5 in accordance with the pH value of human skin.
[44]
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Experimental Animal Preparation 

Testing the effect of administering the ethyl acetate subfraction of meniran leaves on wound healing will be carried out 

using experimental animals of male white rats weighing ±200 grams. A total of 18 mice were divided into 2 main 

groups, and then each group was examined on days 5, 10, and 15 after the mice were given excision wounds. On each 

day of examination, the animals were sacrificed using isoflurane and then the skin tissue of the experimental animals 

was taken for examination of TNF-α. Before use, mice were first acclimatized for 7 days. Animals are declared healthy 

if during acclimatization they do not show deviations in body weight of more than 10% and visually there are no 

symptoms of disease. 

 

The day before the wound was made, the fur of the experimental animal was shaved on the back where the incision 

would be made, and then cleaned using cotton wool treated with 70% alcohol, and then anesthetized the mouse using 

isoflurane. Next, a circular wound was made with a diameter of ±2 cm and a depth of ±1 mm by lifting the rat's skin on 

the back with tweezers and then cutting it with surgical scissors.
[46]

 In the research, each group of mice was given the 

following treatment: 

- Group I (control) is a group of mice that will be given wounds without being given treatment and only smear 

vaselineflavum ointment based on the wound and check the percentage of wound healing area, epithelialization 

time, and expression of TNF-α in male white mouse on the 5
th

, 10
th

, and 15
th

 days. 

- Group II (treatment) was a group of mice that applied subfraction ointment with a concentration of 10% to the 

wound and examined the percentage of wound healing area, epithelialization time, and expression of TNF-α in 

male white mice on days 5, 10, and 15. 

 

Wound Healing Activity Assay 

- The ointment wasapplied to the back of the rat 2 times/day. 

- Rats were also given an anesthetic/analgesic cream, namely, 5% lidocaine  prilocaine cream to treat pain 2 times 

/day. 

- The ointment preparation was given to groups of mice that had been grouped. 

- Next, the wound healing parameters were observed.
[46]

 

 

Wound Healing Parameters 

The percentage of wound healing area by calculating the wound area on the first day after being injured, and then the 

wound healing area on days 5, 10, and 15 in each group. Then look for the percentage of wound healing which is 

calculated using the formula: 

% wound healing =  

 

The time required for the formation of new epithelium to completely cover the wound area. In this case, the day the 

scar tissue peels from the wound is recorded without leaving a scar residue in the excision area.
[47]

 

 

Immunohistochemical Observations 

a. Immunohistochemical staining procedure 

Paraffin blocks were cut with a rotary microtome to a thickness of 4 µm and placed on a glass coated with Poly-L-

lysine. After that, deparaffinize with Xylene, then rehydrate with graded alcohol starting with ethanol 100%, 96%, 
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70%, distilled water for 5 minutes each. Epitope retrieval with heat induced epitope retrievalusing a microwave for 10 

minutes in citrate buffer pH 6. Washing in PBS pH 7.4 3x5 minutes. Endogenous peroxidase blocking with 3% H 2 0 2 

in PBS pH 7.4 for 3 minutes, followed by 0.3% H 2 0 2 in PBS pH 7.4 for 30 minutes. Washing in PBS pH 7.4 3x5 

minutes. Non-specific protein blockwith 2% Normal Goat serum (NGS) in PBS pH 7.4 for 20 minutes at room 

temperature. Application of primary antibody and incubation in a humid chamber overnight 4
o
C

.
 TNF α; dilution 1:100 

(TNF alpha Polyclonal Antibody), washed in PBS pH 7.4 3x5 minutes. Incubated with secondary antibody at room 

temperature for 30 minutes using Goat Anti-Rabbit IgG Antibody (H+L), Biotinylated BA-1000-1.5, and dilution 1:100. 

Washing in PBS pH 7.4 3x5 minutes. Incubate with avidin biotin complex at room temperature for 30 minutes, at room 

temperature for 30 minutes. Application of DAB chromogen in Tris HCl buffer pH 7.6. Wash with distilled water for 

3x5 minutes. Counterstaining with hematoxylin. Wash with distilled water for 10 minutes. Bluing in saturated solutions 

of lithium carbonate. Wash with distilled water for 10 minutes. Dehydration in graded alcohol; starting with 70%, 96%, 

100% ethanol, 5 minutes each. Clearingin Xylene 2 x 5 minutes. Mounting deck glass with entellan. 

 

b. Procedures for assessing TNF alpha expression by immunohistochemical staining 

TNF-alpha expression appears as a brown color on immunohistochemical staining. The TNF-alpha staining pattern is 

matrix and cytoplasmic, with brown color detected in the extracellular matrix and cell cytoplasm. Area measurements 

were carried out by taking photomicrographs at 400x magnification (objective 40x), in 5 different fields, in the area of 

postwound granulation tissue. Expression measurements were carried out by measuring the proportion of the area 

(stained area fraction)colored brown, by isolating the area stained brown, binary conversion and measuring the area 

proportion to the ImajeG program (Image J 1.49v software, National Institute of Health, Bethesda, MD, USA). The size 

of the positively stained area is reported in percent area. 

 

 3.5.4 Data Analysis 

The data analysis used in this research is analysis of variance (ANOVA). This ANOVA is used because the data 

obtained is objective, categorical, and numerical. In this study, data from wound healing parameters, namely, the results 

of the percentage of wound healing area, epithelialization time, and immunohistochemistry were used for statistical 

analysis using one-way ANOVA. If the results obtained are significant (p<0.05). Data analysis was continued with the 

Duncan test which aims to determine the significance of the differences in results between each treatment group. 

 

RESULTS AND DISCUSSION 

After conducting research on the effect of administering ethyl acetate subfraction ointment of meniran leaves 

(Phyllanthus niruri L) on the expression of TNF-α in male white mice, the following results were obtained: 

1. Based on the results of sample identification, it shows that the sample used in this research is a meniran leaf plant 

(Phyllanthus niruri L.) from the family Phyllanthaceaewith sample identification code number: 615/K-

ID/ANDA/IX/2023 

2. Based on the information that passed the ethical review with number 543/UN.16.2/KEP-FK/2023 we have 

approved the protocol for this study. 

3. The results of organoleptic observations of the meniran leaf ethyl acetate subfraction ointment showed that it was a 

semisolid preparation, dark green in color and contained white crystals, and had a distinctive smell. 

4. The results of examining the pH of the meniran leaf ethyl acetate subfraction ointment showed a pH of 5.43 in the 

ointment preparation with a concentration of 10%. 
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5. The results of measuring the percentage of average wound healing area in the control group and 10% 

concentration, respectively, are: 

- Day 5 is 52.64% and 53.58%. 

- Day 10 is 73.15% and 85.64%. 

- Day 15 is 96.30% and 99.49%. 

6. The average epithelialization time in the control group and 10% concentration, day 10 and day 8. 

7. The results of the examination of TNF-α expression on day 5 of the control group and 10% concentration, 

respectively, were: 

- Day 5 is 50.15% and 43.68%. 

- Day 10 is 60.61% and 43.05%. 

- Day 15 is 63.70% and 55.22%. 

 

DISCUSSION 

In research regarding the effect of healing excision wounds, the sample used was an ethylacetate subfraction ointment 

of meniran leaves (Phyllanthus niruri L.) as a test material. Meniran plants were taken from Tampuni, Kenagarian 

KambangTimur, Lengayang District, Pesisir Selatan Regency, West Sumatra. Before the research was carried out, the 

samples were first identified in the ANDA herbarium, Department of Biology, Faculty of Mathematics and Natural 

Sciences, Andalas University. Identification is the first step so that the identity of the sample can be known so that there 

are no errors regarding the plants used in the research. 

 

Evaluation of meniran leaf ethyl acetate subfraction ointment was an organoleptic test with a semisolid dosage form, 

dark green in color and containing white crystals and a distinctive smell, a homogeneous preparation characterized by 

the absence of lumps on the smear. Then a pH test of the ointment was carried out using a universal pH stick tool where 

the ointment preparation had a concentration of 10%, pH 5.43. This ointment has a good pH because it corresponds to 

the pH of human skin, namely, 4.5-6.0.
[44]

 

 

The experimental animals used in this research were male white rats which had previously been acclimatized for 7 

days. The experimental animals used were divided into 2 groups, namely, group 1 (control), rats which were injured 

and smeared with an ointment base (Vaseline flavum), and group 2 (treatment) rats which were injured and smeared 

with 10% concentration of meniran leaf ethyl acetate subfraction ointment. The total number of experimental animals 

was 18 mice, divided into 2 groups, with each group consisting of 9mice. This examination was carried out on the 5
th

 

day, 10
th

 day, and 15
th

 day.
[32]

 

 

Topical ointment was given to each group twice a day in the morning and evening, given for 15 days at a rate of ±80 

mg with the aim of observing wound healing in the proliferation phase. In this proliferation phase, the role of 

fibroblasts is very dominant in the repair process, which plays a role in preparing to produce protein products that will 

be used during the tissue reconstruction process. This proliferation phase starts from the third day and ends in two 

weeks marked by the formation of granulation tissue in the wound.
[34,37,48]

 

 

Measuring the percentage of wound area that heals is the first parameter used to assess the effect of effective wound 

healing as the size of the wound decreases from day to day. The purpose of choosing to examine the effect of wound 

healing on day 5, day 10, and day 15 was to see the effect of healing excision wounds in the proliferation phase. In this 
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phase, fibroblast formation occurs. Fibroblasts are masenchymal cells in the form of collagen fibers which play a role 

in wound healing, where collagen is a parameter for tissue formation or skin regeneration. Collagen is found in the 

dermis layer of the skin. The formed fibroblasts will move towards the wound area and will produce large amounts of 

collagen matrix so that the wound fills and the wound closes. 

 

From the results of measuring the percentage of wound healing on the 5
th

 day, the 10
th

 day, and the 15
th

 day, the group 

of animals given 10% meniran leaf ethyl acetate subfraction ointment produced a higher average percentage of wound 

healing than the control group, especially on day 10 of wound healing. Wound diameter measurements were carried out 

on day 5, day 10, and day 15 to calculate the percentage of wound healing. The percentage of wound healing observed 

was the initial area measurement with final area measurements on the 5
th

 day, 10
th

 day, and 15
th

 day. A high percentage 

was indicated by the smaller the size of the wound, the better the wound healing. 

 

Table 1: Results of measuring the percentage of wound healing area on the 5
th

 day. 

Group Animal 
Initial 

Diameter 

Final 

Diameter 

Initial wound 

area 

Final wound 

area 

% wound 

healing 

Control 

1 2.83 1.83 6,286 2,628 58.19 

2 2.70 2.00 5,721 3,140 45.11 

3 2.76 1.36 5,978 2,712 54.63 

Mean ± SD 2.76 ± 0.07 1.73 ± 0.33 6.00 ±0.28 2.83 ±0.27 52.64 ± 6.76 

Subfraction 

10% 

1 2.90 1.93 6,600 2,923 55.71 

2 2.93 2.03 6,738 3,234 52.00 

3 2.86 1.96 6,418 3,014 53.00 

Mean ± SD 2.90 ± 0.04 1.97 ± 0.05 6.59 ± 0.16 3.06 ± 0.16 53.58 ± 1.92 

 

Table 2: Results of measuring the percentage of wound healing area by day10
th

. 

Group Animal 
Initial 

Diameter 

Final 

Diameter 

Initial wound 

area 

Final wound 

area 

% wound 

healing 

Control 

1 2.83 1.50 6,286 1,764 71.93 

2 2.70 1.03 5,721 0.832 85.45 

3 2.76 1.70 5,978 2,267 62.10 

Mean ± SD 2.76 ± 0.07 1.41 ± 0.34 6.00 ± 0.28 1.62 ± 0.73 73.15 ± 11.74 

Subfraction 

10% 

1 2.90 1.03 6,600 0.832 87.39 

2 2.93 1.20 6,738 1,130 83.22 

3 2.86 1.03 6,418 0.879 86.30 

Mean ± SD 
2.90 ± 

0.04 

1.09 ± 

0.10 

6.59 ± 

0.16 

0.95 ± 

0.16 
85.64 ± 2.16 

 

Table 3: Results of measuring the percentage of wound healing area per day15
th

. 

Group Animal 
Initial 

Diameter 

Final 

Diameter 

Initial 

wound area 

Final 

wound area 

% wound 

healing 

Control 

1 2.83 0.60 6,286 0.282 95.50 

2 2.70 0.43 5,721 0.144 97.48 

3 2.76 0.56 5,978 0.244 95.91 

Mean ± SD 2.76 ± 0.07 0.53 ± 0.09 6.00 ± 0.28 0.22 ± 0.07 96.30 ± 1.04 

Subfraction 

10% 

1 2.90 0.16 6,600 0.018 99.72 

2 2.93 0.20 6,738 0.031 99.53 

3 2.86 0.26 6,418 0.050 99.22 

Mean ± SD 2.90 ± 0.04 0.21 ± 0.05 6.59 ± 0.16 0.03 ± 0.02 99.49 ± 0.25 
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Based on the results of normality and homogeneity tests on the measurement data, the results were normally and 

homogeneously distributed as indicated by a significant value in each experimental group > 0.05. Because the 

parametric statistical assumption test has been met, further analysis can use the one-way ANOVA test. The results of 

statistical calculations of one-way analysis of variance (ANOVA) on wound healing in test animals showed significant 

differences expressed as P<0.05 between the control group and the 10% subfraction on days 5, 10 and 15. 

 

The second parameter is epithelialization time. Epithelialization time is the time recorded from the first day of 

spontaneous scab peeling without leaving residual wounds. From the results of observations carried out for 15 days in 

experimental animals in the treatment group with 10% ethyl acetate subfraction, the average epithelialization time was 

on the 8
th

 day, and in the control group the epithelialization time was on the 10
th

 day. 

 

Table 4: Epithelialization Time. 

Group Animal Epithelialization time Average ± SD 

Control 

1 9 
 

9.67 ± 0.58 
2 10 

3 10 

Subfraction 10% 

1 8 
 

7.67 ± 0.58 
2 7 

3 8 

 

The third parameter is examining the expression of TNF-α in wound tissue. The description of TNF-alpha expression in 

skin tissue after excision of experimental animals shows differences between the control group and the treatment group. 

Meanwhile, TNF-alpha expression appears as a brown color in the cytoplasm of inflammatory cells and extracellular 

matrix stroma in the granulation area of the dermis after excision wound. In the control group on days 5, 10, and 15, 

TNF-alpha expression appeared high with strong intensity in the granulation area. Treatment with a 10% subfraction 

showed TNF alpha expression with color intensity and an area that was lower than the control on the same day. Lower 

TNF alpha expression indicates a lower inflammatory process, this means that the 10% subfraction influences the 

wound healing process by suppressing proinflammatory cytokines, thus providing better wound healing results 

compared to the control. It is known that high expression of TNF-alpha indicates excessive inflammation and fibrosis 

reactions, but too low expression also suppresses the healing process. TNF expression plays a role in wound healing 

which functions to epithelialize the surface, however, excessive expression will interfere with healing including the 

formation of wound epithelialization. This is the same as the microscopic picture of wounds in treatment with meniran 

subfraction, where the epithelium is thicker and more complete than the control. 

 

Table 5: Evaluation of TNF-α Expression Immunohistochemically. 

Day Group Sample 

TNF-α expression (% area) 

Field of view Group 

mean LP 1 LP 2 LP 3 LP 4 LP 5 Average 

5th 

Control 

1 56.08 50.08 51.22 46.31 59.12 52.56  

 

50.15 

2 40.32 47.33 46.33 65.76 45.09 48.97 

3 46.43 45.53 61.01 48.33 43.28 48.92 

Subfraction 

10% 

1 42.52 41.59 43.03 42.52 44.17 42.77  

 

43.68 

2 45.51 45.52 41.52 42.53 45.54 44.12 

3 44.52 42.12 42.53 46.51 45.12 44.16 

10th Control 

1 56.54 53.54 63.83 66.58 63.81 60.86  

 

60.61 

2 66.54 65.51 65.54 55.54 52.51 61.13 

3 57.52 57.58 66.54 66.11 51.52 59.85 
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Subfraction 

10% 

1 39.72 36.82 37.74 38.71 37.77 38.15  

 

43.05 

2 43.52 49.62 39.75 44.74 46.72 44.87 

3 39.72 44.75 49.76 49.72 46.75 46.14 

15th 

Control 

1 74.21 64.26 74.21 64.25 74.24 70.23  

 

63.70 

2 54.26 54.25 54.26 46.23 54.21 52.64 

3 64.21 64.26 74.25 64.21 74.23 68.23 

Subfraction 

1 50.24 54.26 50.27 53.44 55.28 52.70  

 

55.22 

2 56.27 57.29 60.24 60.29 57.26 58.27 

3 50.74 56.25 55.28 55.84 55.28 54.68 

 

Testing Time Control Subfraction 10% 

Day-5 
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Day-10 

 

 

 

 

 

 

  

 
 

 
 

  

Day-15 
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The results of statistical calculations of one-way analysis of variance (ANOVA) on the expression of tnf-α in test 

animals showed significant differences expressed as P<0.05 between the control group and the 10% subfraction on days 

5, 10 and 15. Results of Duncan's follow-up test of tnf-α expression on the 5th and 10th days of the control group and 

the 10% subfraction group was not significantly different, however, the results of the Duncan's follow-up test of tnf-α 

expression on the 15th day of the control group and the 10% subfraction group were significantly different. 

  

Based on the observations obtained, it can be concluded that the ethyl acetate subfraction ointment of meniran leaves 

affects wound healing; this is because the ethyl acetate subfraction, the main compound of which is phylantin, has anti-

inflammatory, analgesic and antioxidant effects. Meniran leaves are also known to have anti-inflammatory effects from 

the flavonoid compounds contained in them, which can influence wound healing, where anti-inflammatory wounds can 

heal more quickly. The mechanism of phylantin as an anti-inflammatory is through inhibiting the COX-2 enzyme, so 

that it can inhibit the formation of prostaglandin E2 so that prolonged inflammatory processes can be prevented and 

inflammatory responses such as pain and swelling can be stopped.
[49]

 

  

Wounds that dry more quickly are also caused by the tannin content in meniran leaves, which functions as an 

astringent. Astringent is a tightening agent that has the power to wrinkle and shrink skin tissue, so that bleeding from 
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wounds can stop quickly, and the wound dries up more quickly.
[41,50]

 Inflammation is a stage of the wound healing 

process, where when inflammation is reduced or inhibited, pain mediators, namely, prostaglandins, cannot cause 

vasodilation of blood vessels or no stimulation of pain, so that the healing stage will be accelerated towards 

proliferation and maturation (remodeling). The steroids contained in piladang leaf extract may also inhibit the 

phospholipase enzyme, so that arachidonic acid and prostaglandins are not formed by blocking the release of enzymes, 

stabilizing the lysosomal membrane, inhibiting the release of inflammatory mediators and inhibiting the migration and 

infiltration of leukocytes.
[51]

 

 

The results of this research are supported by the results of previous research. According to the research conducted by 

Siahaanet al, 2017, administration of meniran leaf extract gel (Phyllanthus niruri L.) can increase the epithelialization 

of wound tissue in male Wistar rats.
[15]

 Meanwhile Kurhasi and Fuji, 2015 because it protects skin tissue from oxidative 

damage caused by free radicals.
[36,52]

 Tumor Necrosis Factor Alpha is a proinflammatory cytokine whose amounts 

increase when inflammation occurs, such as when an incision occurs.
[53]

 Tumor Necrosis Factor Alpha is expressed 

during injury because it has many functions during inflammation, such as increasing the pro-thrombotic role, 

stimulating leukocyte cell adhesion, inducing endothelial cells, regulating macrophage activity and others.
[54]

 

According to Navarro (2008), high levels of TNF-α expression indicate that the wound tissue is still in the 

inflammatory stage, while low levels of TNF-α expression indicate that the tissue has passed the inflammatory phase 

and entered the proliferation phase.
[55]

 

 

 CONCLUSION 

 Based on the results of research on the healing effect of excision wounds from meniran leaves (Phyllanthus niruri L) 

with a concentration of 10% on male white rats, it was concluded that: 

1. Applying meniran leaf ethyl acetate subfraction ointment can provide a better effect  in the wound healing process. 

2. The duration of administration of meniran leaf ethyl acetate subfraction ointment can provide a good healing 

effect. Based on the results obtained in statistical analysis using the anova test, a significant value was obtained 

(p<0.05). 
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