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ABSTRACT 

 

Background: Burns are damage to organic 

skin tissue due to thermal exposure. 

According to Indonesia’s Research Institute 

(2018), the incidence of burns in 2018 were 

1,701 cases. The long healing time and 

inappropriate treatment methods are the 

causes of the high mortality rate of burns. 

The use of Bioplacenton as a conventional 

medicine for burns have relatively 

expensive prices, limited availability, and 

reaps pros and cons regarding its halal 

status. Moringa leaves can be an alternative 

in the treatment of burns because they 

contain secondary metabolism such as 

flavonoids, saponins, tannins, and alkaloids 

that can accelerate the wound healing 

process. The large natural potential it has is 

also one of the advantages in the use of 

Moringa leaves. 

Objective: To determine the effectiveness 

of wound dressing gel extract of Moringa 

leaves (Moringa oleifera L.) on collagen 

formation in the healing of burns in male 

Wistar rats (Rattus Norvegicus). 

Method: The study used a quasi-

experimental design in vivo category post 

control group design with a quantitative 

approach. The research sample of 15 mice 

that met the inclusion and exclusion criteria 

were divided into 5 groups, namely the 

positive control group (Bioplacenton), the 

negative control group (Basis gel), the 

Moringa extract treatment group 10%, 20%. 

And 40%. Results: Data analysis obtained 

the results of the Shapiro-Wilk test showing 

a sig value> 0.05 which means the data is 

normally distributed, then continued with 

the One-way ANOVA test obtained a sig 

value> 0.05 with the results showing no 

significant value between groups so that the 

post hoc test was not necessary.  

Conclusion: Administration of Moringa leaf 

extract gel does not provide significant 

effectiveness on the formation of collagen 

density in healing burns in experimental 

animals. 

 

Keywords: Moringa Leaves, Burn Wounds, 

Gel Leaf Extract 
 

INTRODUCTION 

Burns are a condition of injury or damage to 

organic tissue caused by various conditions, 

such as excessive friction, thermal contact, 

radiation, chemical contact, and contact 

with other materials that have high 

temperatures. Burns are still a common 

health problem due to the high prevalence 

and mortality rates. [1,2] Based on WHO 

data (2018), the mortality rate of burns 

reached 180,000 people with 60% of them 

coming from Asia and Africa. Based on 

basic health research data (Riskesdas) 

(2018), in Indonesia there were increases in 
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the prevalence of burns in the 2014-2018 

period of 35% with 1,701 burns in 2018. 

The most common case of burns are second-

degree burns which are characterized by 

tissue damage to all layers of the epidermis 

to part of the dermis. [3,4] 

The length of time for physiological wound 

healing required and the high costs required 

in the process of healing burns in terms of 

construction and aesthetics are causes of the 

high mortality rate of burns. Many errors in 

treatment methods can increase the 

probability of burn complications. [5,6] 

Physiologically, the healing process is 

divided into four main processes, namely 

haemostasis, inflammation, proliferation, 

and remodelling with collagen being an 

important extracellular component in the 

process. Collagen induces the activation of 

platelet aggregation for the deposition of 

fibrin clots at the site of injury and collagen 

degradation releases fragments that 

encourage fibroblasts and growth factor 

synthesis that cause angiogenesis and re-

epithelialization. [7,8] 

The use of conventional drugs to help the 

wound healing process usually uses 

Bioplacenton which contains neomycin 

sulphate and placenta extract. The use of 

this drug is limited due to its high price, 

limited availability, and reaps pros and cons 

related to its halal status, so it is necessary 

to utilize alternative treatments that are 

more economical and guaranteed halal. 

[9,10,11] Utilization of moringa leaf extract 

can be an alternative as it contains saponin 

and tannin compounds that stimulate 

collagen activation for wound healing. In 

addition, moringa leaf extract also contains 

other secondary metabolic compounds such 

as flavonoids, gallic acid, quercetin, 

isoquercetin which also play a role in the 

wound healing process. The large natural 

potential related to the abundant growth of 

moringa plants is one of the advantages in 

its utilization. [12,13] 

This study aims to use moringa extract 

which will be made into a topical gel 

preparation. The selection of the gel 

preparation was chosen due to the non-

sticky and easy-to-wash nature of the gel. 

The higher water content in the gel 

preparation also provides a cooling effect 

when applied and facilitates the penetration 

of substances into the target tissue, so that it 

can help accelerate the healing process of 

burns. [14] It is considered necessary to 

conduct research related to the use of 

moringa leaf extract gel on collagen 

formation in healing burns. 

 

MATERIALS & METHODS 

This study used a quasi-experimental 

research design in vivo category post 

control group design with a quantitative 

approach. The study assessed the 

effectiveness of moringa leaf extract 

concentrations of 10%, 20%, and 40% on 

collagen formation in the wound healing 

process compared to the positive control 

group (Bioplacenton) and negative control 

(Na-CMC gel base). The study was 

conducted at the Integrated Laboratory of 

the Faculty of Medicine, Tadulako 

University (UNTAD), Palu, Indonesia and 

the Pathology Anatomy Laboratory of 

Gadjah Mada University (UGM) in July-

September 2024. All of this research 

obtained permission to implement from the 

Medical and Health Research Ethics 

Committee of Tadulako University based on 

a research ethics feasibility letter number: 

58/3/UN.281.30/KL/202. 

The samples used in this study were male 

Wistar rats (Rattus norvegicus) that met the 

inclusion and exclusion criteria, namely: 

healthy condition, weight 200-350gr, age 

2.5-3 months, rats experienced IIA degree 

burns during burn induction. Rats were 

acclimatized for 7 days in a plastic cage 

with a wire mesh cover, and received 12 

hours of dark-12 hours of light lighting. 

During the adaptation process, rats were 

given food ad libitum. Prior to the study, 

skin on the dorsal side of rats was shaved 

and the extract was applied (500 mm2) to 

test skin irritation. The area was covered 

using adhesive tape and observations were 

conducted at different time intervals at 1, 
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24, and 48 hours and untreated skin served 

as control. 

The extraction process was carried out using 

maceration method, carried out by soaking 

dry Moringa leaves with 70% ethanol 

solvent with a ratio of Moringa leaves: 

solvent of 1: 1. The soaking process was 

carried out for 2 days in an Erlenmeyer flask 

container and tightly closed using 

aluminium foil or using a closed container. 

During the soaking process, the container 

was shaken every 2 hours for 5 minutes. 

The soaking results were then filtered using 

filter paper to obtain the filtrate. Analysis of 

secondary metabolite content in the 

preparations that were made was carried out 

at the Pharmacognosy and Phytochemistry 

Laboratory of Science UNTAD. The 

secondary metabolite content analysed were 

flavonoids, tannins, saponins and terpenoids 

which were carried out qualitatively. 

Gel preparations were made in preparations 

with extract concentrations of 10%, 20%, 

and 40%. Preparation of the preparation was 

done by dissolving nipagin in distilled water 

that had been heated to a temperature of 

70C, then added Na-CMC and stirring until 

homogeneous. After that, the moringa leaf 

extraction were added and stirred again until 

homogeneous. 

Burn induction was carried out using solder 

connected to a 3cm metal, solder heated to 

67C, and attached to the back of the mouse 

for 7 seconds to form a second degree burn 

with a diameter of 2 cm. Before the solder 

induction treatment, the mouse was 

anesthetized using ethyl spray. The animal 

treatment was divided into 5 groups, with 

the following details: (1) Group 1 (K1): the 

positive control group was given 1gr of 

Bioplacenton with a dose of the giver, (2) 

Group 2 (K2): the negative control group 

was given Na-CMC gel base with a dose of 

1 time a day, (3) Group 3 (K3): the 

treatment group was given 10% moringa 

leaf extraction gel with a dose of 1 time a 

day, (4) Group 4 (K4): the treatment group 

was given 20% moringa leaf extraction gel 

with a dose of 1 time a day, (5) Group 5 

(K5): the treatment group was given 40% 

moringa leaf extraction gel with a dose of 1 

time a day. The animal treatment was 

carried out for 7 days in the Integrated 

Laboratory of Biochemistry at UNTAD. 

Experimental animals that were treated for 7 

days had have their wound tissues taken. 

Anaesthesia was performed using ketamine 

with a dose of 75-100mg/kg body weight 

IM, then the wound skin tissue was excised 

transversely and stored in a labelled 

container containing 10% formalin buffer 

for 24 hours. Preparation of samples were 

carried out in the Anatomical Pathology 

Laboratory of the Faculty of Medicine and 

Public Health at UGM using a Leica RM 

2235 microtome with the Manson T staining 

technique. 

Collagen density observations was carried 

out using a 4000x magnification microscope 

in one field of view and the percentage of 

collagen density was calculated using the 

ImageJ software. The data obtained was 

tested for Saphiro Wilk normality. Normally 

distributed data will be analysed using the 

One-way ANOVA test followed by the 

Fisher post hoc test, while data that is not 

normally distributed will be analysed using 

the Kruskal Walls Test followed by the 

Mann Whitney One Post Hoc Test. 

Observations for the percentage of collagen 

density of injured skin tissue was carried out 

using a 400x magnification microscope with 

observation of one field of view. 

Observations were carried out using a 

double blind technique. 

 

RESULT 

The histopathology of the skin tissue of 

experimental animals that experienced burns 

are shown in Figure 1, with the green area 

indicating the density of collagen formed. 

Figure (a) is group K1 as a positive control 

group with Bioplacenton administration 

showing the densest collagen image. Figure 

(b) is group K2 as a negative control with 

empty gel administration showing a 

collagen image that is not too dense. Figures 

(c), (d), and (e) are images of collagen 

density in the treatment groups with 10%, 

20%, and 40% moringa extract 
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administration which show the densest 

collagen image in the treatment group with 

40% moringa extract administration.  

 

 
Figure 1. Histopathological picture of skin tissue of experimental animals (A) group K1, (B) group K2, 

(C) group K3, (D) group K4, (E) group K5. Black arrows indicates the formed collagen. 

 

The average collagen density data in each 

experimental groups are shown in Table 1. 

In group K1, the administration of 

Bioplacenton had the highest average 

collagen density of 65.967%. In group K2 

as a negative control, the administration of 

Na-CMC had the lowest collagen density of 

49%. In the treatment groups of moringa 

leaf extract administration, the 

administration of 40% concentration, 

namely group K5, had the highest average 

collagen density of 62.433%, followed by a 

concentration of 20%, namely group K4 of 

51.300%, and the administration of 10% 

concentration, namely group K3 of 

50.844%. 

 
Table 1. The average collagen density of experimental animals in each treatment group 

Group N Mean  Deviation Std. (%) 

K1 3 65,967 ± 5,0063 

K2 3 49,167 ± 10,4318 

K3 3 50,844 ± 9,6521 

K4 3 51,300 ± 13,8011 

K5 3 62,433 ± 4,0079 

Total 15 55,490 ± 10,6090 

* K1: Positive control (Bioplacenton); K2: Negative control (Na-CMC); K3: 10% extract; K4: 20% 

extract; K5: 40% extract. 

 

The collected data was tested for normality 

between groups using the Shapiro-Wilk test 

and the results obtained were normally 

distributed data with p> 0.05 (0.103), so that 

parametric data analysis tests will be 

continued using the ANOVA test to analyse 

whether there is a significant difference in 

the average between two or more groups. 

Based on the ANOVA data analysis test, a 

significance value of> 0.05 (0.164), hence 

the administration of Moringa leaf extract 

gel did not provide significant effectiveness 

on the formation of collagen density in 

healing burns in experimental animals based 

on statistical analysis. 

 

DISCUSSION 

Moringa oleifera leaf extract has shown 

potential for wound healing, particularly in 

burn wounds. Studies have demonstrated its 
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ability to increase collagen density, promote 

new capillary vessel formation, and enhance 

epithelialization in rat models. The extract's 

effectiveness is attributed to its 

antimicrobial, antioxidant, and anti-

inflammatory properties, as well as its 

ability to stimulate fibroblast activation and 

reduce inflammatory cells. However, its 

efficacy may vary depending whether the 

samples had an infection as well as the type 

of infection. While multiple studies have 

reported significant wound healing abilities, 

further research is needed to identify the 

main bioactive compounds and establish 

safety profiles. [15] 

These results were not in line with the 

research conducted by Herdiana et al (2022) 

which stated that moringa leaf extract has 

significant effectiveness on collagen 

formation in the healing process of punch 

biopsy wounds in experimental animals. 

The results of the study concluded that the 

15% moringa extract content had a collagen 

formation effect on days 3, 5, and 7 of the 

wound healing process. [16] Assessment of 

collagen density on day 7 has not provided 

maximum results, so it is necessary to assess 

collagen density on several days (H + 7, H + 

9 and H + 21) to provide a more optimal 

collagen density assessment. This is in 

accordance with the results of a study 

conducted by Etriwati et al (2023) which 

stated that collagen growth on the 14th day 

after treatment provided a more significant 

picture of collagen density compared to the 

picture of collagen density on the 3rd and 

7th days after treatment. [17] 

Another possibility is that the entire 

population of experimental animals has 

reached the maximum proliferation phase, 

so that an assessment of collagen density is 

needed in the early phases of the burn 

wound healing process (H + 3 and H + 5) to 

provide maximum results for assessing the 

effectiveness of collagen formation. The 

burn wound healing process is also 

influenced by several factors, both 

accelerating the healing process and slowing 

down the burn wound healing process. 

Some of these factors include: age, gender, 

genetic factors, body metabolism factors, 

food factors, and lifestyle factors of living 

things. [18] 

Through proliferative, antioxidant, and 

antibacterial processes, the M. oleifera leaf 

extract formulation was demonstrated to 

accelerate wound healing in diabetic rats. 

The local delivery of high and sustained 

concentrations of active substances at the 

wound site through topical application is 

anticipated to be beneficial, promoting 

quicker wound contraction, closure, and 

general healing. Furthermore, compared to 

oral intake, local applications are thought to 

have less systemic absorption, which could 

lower the risk of toxicity. In order to 

promote fibroblast cell infiltration and 

hasten the production of growth factors for 

wound healing, the proper moisture content 

or humidity in the wound area is also 

crucial. [15,18] 

 

CONCLUSION 

Based on the results of the research that has 

been carried out, it can be concluded that 

statistically there is no effect of giving 

moringa extract gel on the percentage of 

collagen formation in healing burns in 

experimental animals. The positive control 

group with Bioplacenton administration has 

the highest density level, namely 65.967%. 

The concentration of moringa extract that 

has the highest level of collagen formation 

is 40% moringa extract, namely 62.433%. 
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