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ABSTRACT 

Terpenoid content in Zanthoxylum acanthopodium DC. Fruit has antioxidant and antimicrobial activities that are repellent and insect 

killer. Antioxidant and immunostimulant activities of Zanthoxylum acanthopodium DC. Fruit can increase the number of lymphocyte cells. 

This study aims to analyze the effectiveness of second-degree burn healing ointment of Zanthoxylum acanthopodium DC—fruit on Wistar 

rats.This research is an experimental pre-test control group design conducted in March 2023. The research samples were Zanthoxylum 

acanthopodium DC plants, and the experimental animal samples were 20 male white rats of the Wistar strain (Rattus norvegicus) divided 

into four treatment groups, each consisting of five rats. Statistical analysis was a One-Way ANOVA test followed by a post-hoc test. BeforeA, 

a descriptive analysis of wound contraction and epithelialization period was performed before further testing. If the data in this study is not 

normally distributed, then data transformation will be carried out so that the data is usually spread. The results of the burn wound healing 

effect possessed by Zanthoxylum acaOintmentum DC. both 20% and 30% ointment and nebacetin ointment as standard showed significant 

references. The wound contraction rate of 30% ointment was better than nebacetin ointment as the standard. In conclusion, both Zanthoxylum 

acanthopodium DC. Both 20% and 30% ointments and nebacetin ointment, as the bar, did not show significant differences in epithelial 

period parameters. 
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BACKGROUND 
The Ministry of Health's 2013 Basic Health Research data noted that burns rank sixth cause of unintentional injury after falls, 

motorcycles, sharp/blunt objects, other land transportation, and falls with a prevalence rate of 0.7 percent of the Indonesian population. 

It also emphasized that children ages 1-4 are the most vulnerable age group to burns with a prevalence rate of up to 1.5 percent (1). 

Combustion is an injury (injury) as a result of direct contact or exposure to sources of heat (thermal), electricity, chemicals, or radiation (2). 

Wound healing that must be treated and healed immediately, several healing phases such as the inflammatory phase, proliferative 

phase, and maturation phase. The inflammatory phase is characterized by hemostasis, chemotaxis, and increased permeability of 

blood vessels that limit further damage, close wounds, remove cellular debris and bacteria and encourage cellular migration (3). 

Zanthoxylum acanthopodium DC.  fruit extract is reported to have active physiological activity as a potential antioxidant and 

antimicrobial so the components that play a role in these unique properties need to be identified (4). 

 

Some studies prove that the terpenoid content of Zanthoxylum acanthopodium DC.  has antioxidant and antimicrobial activities that are 

repellent and insect killer (5). Antioxidant and immunostimulant activities of Zanthoxylum acanthopodium DC.  fruit can increase the 

number of lymphocyte cells. They can reduce free radicals, but until now, there is still not much information related to the biological 

activity of Zanthoxylum acanthopodium DC.  nano herbs, especially in increasing antioxidant and immunostimulant activities associated 

with preventing or accelerating the healing of burns on the skin. This study aims to analyze the effectiveness of second-degree burn wound 

healing ointment Zanthoxylum acanthopodium DC. in Wistar rats. 

 

RESEARCH METHODS  
This research is an experimental pre-test control group design. March 2023. The research sample was the Zanthoxylum 

acanthopodium DC plant, and the animal samples were 20 male Wistar rats (Rattus norvegicus) divided into four treatment groups, 

each comprising five rats. Independent variables include the administration of several topical formulations (base ointment, nebacetin® 

ointment, Zanthoxylum acanthopodium DC ointment. 20% and Zanthoxylum acanthopodium DC. 30% ointment), and the 

independent variables which include wound contraction and epithelialization period (7); (8). The statistics analysis used in the study 

was Anova's One-Way test, followed by a post-hoc test. Before another test is done descriptive analysis of wound contraction and epithelial 

period. If the data in this study is distributed abnormally, then there will be a transformation of the data so that the data is distributed normally. 
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RESULTS AND DISCUSSIONS  
Table 1.Wound Contraction Analysis Results (%) Data on Burn Healing Parameters. 

  Wound Contraction (%) 

Observation 

Time 
Control Standard 

Saleb 

Zanthoxylum 

acanthopodium 

DC.  20% 

Saleb 

Zanthoxylum 

acanthopodiu

m DC.  30% 

Nilai   

 
Day 3 4.78 (8.33) 0.01 (8.70) 14.54 (25.91) 10.62 (15.91) 0.002**  

Day 6 9.43 ± 5.21 18.24 ± 10.54 32.16 ± 7.88 45.67 ± 7.58 0.002*  

Day 9 7.51 ± 7.92 35.12 ± 8.05 45.45 ± 6.55 52.42 ± 8.92 0.002*  

Day 12 9.51 (29.17) 53.56 (20.71) 64.64 (21.75) 56.67 (8.96) 0.005**  

Day 14 23.2 (37.50) 86.71 (42.46) 76.27 (13.64) 89.29 (3.64) 0.002**  

 

In addition to wound contraction, another parameter that is also evaluated in assessing burn healing is the epithelial period, the results 

of different tests from the epithelialization period of each treatment group can be seen in the table below. 

 

Table 2.Results of Epithelial Period Comparison in Each Treatment Group 

Treatment Group Period Epitelialisasi*  Value P 

Control 
22 (2)

a
 

  

Standard 

Ointment Zanthoxylum DC.  20% 
17 (2)

b
 

 

20 (2)
b
 

  

0.014 

Ointment Zanthoxylum DC. 30% 
20 (2)

b
 

  

* Data is presented in Median (Range).  Different lowercase letters in the same column 

shows a significant difference in the value of P < 0.05 

 

From the table data above it can be seen that there are significant differences in the epithelial period of the standard group, 20% and 

30% in the control group. However, in the Zanthoxylum acanthopodium DC.  ointment group and the standard group there was no 

difference in epithelial period. This is evident from the value P < 0.05 (Value P = 0.014). Based on the results of the above study, it 

can be seen that there are significant differences in the wound contraction parameters and epithelialization periods of each treatment 

group. The healing activity of the burn owned by the Zanthoxylum acanthopodium DC.  fruit is related to the antioxidant, anti-

inflammatory, and antimicrobial activity of this Zanthoxylum acanthopodium DC.  fruit, because through the antioxidant and 

antimicrobial activity owned by this fruit it will create a good environment (Microenvironment) for wound healing.  

 

Zanthoxylum acanthopodium DC. is a Rutaceae family that is widely found in North Sumatra, and the fruit is widely used as a traditional 

cooking spice by the Batak tribe (9). Some studies prove that the content of Zanthoxylum acanthopodium DC.  terpenoids has antioxidant 

and antimicrobial activity, also has immunostimulating effects (9). Most plants that contain bioactive compounds such as glycosides, 

alkaloids, terpenoids, and flavonoids have antioxidant and antidiabetic activity (10). Burns can usually be prevented, and different treatments are 

applied based on the severity of the burn. Sometimes, ointments, creams, biological and nonbiological dressings, and antibiotics are recommended levels 

2, 3, and 4 burns, while misuse of these drugs increases the risk of antibiotic resistance and fungal infections, even slowing wound healing and increasing 

the depth of burns (11). Alternative treatments for burns other than with pharmacology are honey, aloe vera, oatmeal, eggs, mud, 

leaves, or cow dung, which have been used for the treatment of burns (12); (13). The skin is part of the integument system and is 

considered the largest organ of the human body. There are three main layers of skin: epidermis, dermis, and hypodermis 

(subcutaneous fat). Skin appendages such as sweat glands, hair follicles, and sebaceous glands are in-depth reviewed elsewhere 

(14). This is supported by the results of research conducted by Winarti et al. (2018) who reported that ethyl acetate extract from 

Zanthoxylum acanthopodium DC.  fruit has high antioxidant activity with ic50 value of 66.91 BPJ, antioxidant activity in ethyl acetate 

extract is due to the presence of compound 2-methoxy-4-vinylfenol (6).  

 

CONCLUSION 
The conclusions that can be drawn from this study are as follows, the healing effects of burns possessed by Zanthoxylum 

acanthopodium DC.  ointments are both 20% and 30% and nebacetin ointment as standard shows significant differences. Where the 

wound contraction rate of your ointment is 30% better than nebacetin ointment as standard. But in both Zanthoxylum acanthopodium 

DC.  ointments, both 20% and 30% and nebacetin ointment as standard showed no significant difference in the parameters of the 

epithelial period. 
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