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ABSTRACT 

A wound is a condition where the continuity of tissue is broken, which disrupts the function and anatomical structure 

of the body from the outermost surface to the deepest layer. When an injury occurs, the body will carry out a healing 

process consisting of four stages: haemostasis, inflammation, proliferation, and maturation. The wound healing 

process can be accelerated, one of which is using a messenger plant (Peperomia pellucida) which has a 

pharmacological function. The purpose of the study was to prove the difference between the administration of extracts 

and 10% povidone-iodine on the histopathological score of wound healing in mice (Mus musculus) 3,5,7 and 14 days. 

The type of research was true experimental with a post-test control group design. The sampling technique used is 

simple random sampling. The research sample was 32 mice (Mus musculus) male sex, healthy, 2-3 months old with a 

bodyweight of 20-40 g, divided into two groups, namely the treatment group and the control group where each group 

consisted of 4 subgroups. The treatment group was the group that was given 10% messenger extract topically once a 

day for 14 days. The control group was the group that was given 10% povidone-iodine once a day for 14 days. Skin 

tissue was taken and prepared with hematoxylin-eosin staining for histopathological examination, including 

epithelialization, granulation, inflammatory cells, and angiogenesis. The results of the study were analyzed by using 

the Mann-Whitney test. The results of the Mann-Whitney test showed p values on day 3 (p=0,200), day 5 (p=0,057), 

day 7 (p=0,029) and day 14 (p=0,343). In general, there is no significant difference in histopathological scores 

between the control group and the treatment group. 
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1. BACKGROUND 

The wound is a state of loss of integrity of body 

tissues caused by trauma and chemicals. One of the 

most common are cuts caused by sharp objects such as 

knives and razors.[1] The wound healing mechanism is 

divided into four stages: hemostasis, inflammation, 

proliferation, and maturation (remodeling). The 

inflammatory phase begins immediately after the wound 

is characterized by redness, heat, swelling, pain, and 

impaired function.[2,3] The second phase is 

proliferation which begins on days 4 to 14 after the 

wound, where there is an increase in fibroblasts and 

extracellular matrix.[4] The proliferative phase consists 

of angiogenesis, granulation tissue formation, and 

epithelialization.[5] Angiogenesis is the process of 

growing new blood vessels influenced by growth factors 

such as FGF and VEGF.[5,6] The proliferative phase is 

strongly influenced by fibroblast cells found in the 

dermis layer to synthesize collagen tissue as the basis 

for the formation of granulation tissue.[7]  

 Granulation tissue comprises fibroblasts, 

inflammatory cells, new blood vessels, hyaluronic acid, 

and fibronectin. Macrophages produce growth factors for 

proliferation, migration, and extracellular matrix 

formation by fibroblasts.[6,7] The next stage is 

epithelialization, which migrates keratinocytes from the 

surrounding epithelial tissue to cover the wound.[8] The 

third phase is maturation (remodeling) which takes 

place on the 21st day to 2 years after the wound, and 

this phase aims to maximize the integrity and strength of 

the newly organized tissue structure in the wound.[9] 
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 One of the plants often used in wound healing is 

suruhan (Peperomia pellucida). The plant has fibrous 

roots embedded in a shallow surface. The stems are 

succulent or watery and can live upright with a 15-45 

cm height.[10] The leaves are single, shiny, heart- 

shaped, green with a characteristic odor, 1-4 cm long, 

0.5-2 cm wide, and have a pointed tip.[11,12] 

 These plants contain chemical compounds 

belonging to glycosides, flavonoids, saponins, tannins, 

steroids, and triterpenoids.[13],[14] Flavonoids function 

as antioxidants and can trigger fibroblast cells which 

later play a role in wound re-epithelialization.[15] 

Flavonoids with triterpenoids have astringent effects that 

can help reduce inflammatory cells in wounds.[16] 

Tannins and flavonoids have antiseptic and antibacterial 

activity, the content of saponins triggers collagen 

synthesis, and steroids can act as an anti-

inflammatory.[6] [17] 

 The research of Suciyati et al. in 2018 explained 

that the compounds in the messenger plants are 

antibacterial and anti-inflammatory to accelerate the 

wound healing process.[18] Based on the description 

above, the researcher is interested in researching the 

benefits of suruhan extract (Peperomia pellucida) on 

histopathological scores, including epithelialization, 

granulation tissue, inflammatory cell infiltration, and 

angiogenesis in the process of wound healing in mice. 

 

2. METHOD 
 

Study Design 
 

 This type of research is true experimental with a 

post- test only control group design. This study aims to 

calculate epithelialization, granulation, inflammation, 

angiogenesis with Mehbarani histological scoring on 

days 3, 5, 7, and 14. 

 

Sample and Settings 

 The research is multidisciplinary, involving the 

disciplines of histology, pharmacy, and pharmacology. 

The research was carried out at the Pharmacology 

Laboratory of the Faculty of Pharmacy, Andalas 

University, and the Pathology and Anatomy Laboratory, 

Faculty of Medicine, Andalas University. The study was 

This study consisted of 2 groups, namely the 

treatment and control groups, divided into four 

subgroups for histopathological observations. Overall, 

there were eight experimental animals with a total 

sample of 32 mice, and each group contained four 

mice. The sampling technique in this study was simple 

random sampling. The treatment group was the group 

that was given a topical extract of 10% 0.4 ml/day for 

14 days, and the control group was the group that was 

given povidone- iodine   10%   0.4   ml/day   for   14   

days   topically. 

Histological preparations were made on days 3, 5, 7, 

and 14. 

 
Instruments 

 Histopathological scores (table 1) included 

epithelialization, granulation quality, cell infiltration 

included and angiogenesis under a microscope with 

400x magnification, observations were made in a 

different field of view. 

 The data obtained were recorded, tabulated, and 

analyzed descriptive analysis, normality test, 

homogeneity test and comparison test with Mann-

Whitney. 

Table 1. Histopathology Scoring Mehbarani[19] 
 

 
3. RESULT AND DISCUSSION 

Based on the data obtained, the histopathological 

scores between the two groups were as follows: 

Table 2. Differences in histopathological scores of  

wound healing in mice between the extract group and 

povidone-iodine on day 3 

conducted from August 2021 to September 2021. The    

population in this study was mice (Mus musculus). 

Therefore, the sample is a population that meets the 

inclusion criteria, namely mice with male sex, healthy 

condition, weighing 20-40 grams, 2-3 months old, and 

the exclusion criteria being no anatomical abnormalities. 

  Groups N      Mean±Std.Dev       Pvalue      

Control D3 4          3,25±0,500 0,200 

  Treatment D3    4    4,75±1,500                      

Table 2 obtained on day three the histopathological 

score of the control group was 3.25, and the treatment 

 

a 
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group was 4.75. Therefore, statistically, the value of p = 

0.200 (p> 0.05) means there is no difference in 

histopathological scores between the extract group and 

povidone-iodine on day 

 

Figure 1. Histology of experimental animal skin tissue 

at 10x objective magnification, showing the epidermis. 

Control group (a) and treatment group (b) Day 3. 

Incomplete epithelialization was seen in both groups. 

(HE scale h; 200 m) 
 

Figure 2. Histology of experimental animal skin tissue 

at 40x objective magnification, showing granulation 

tissue under the scar. The control group (a) and the 

treatment group (b) Day 3. The control group showed 

loose granulation with low angiogenesis, some partially 

dilated vessels, areas of edema, and bleeding. The 

angiogenesis treatment group showed better 

angiogenesis with more small capillaries without being 

group       and       povidone-iodine       on       day       5. 

  
Figure 3. Histology of experimental animal skin tissue 

at 10x objective magnification, showing the epidermis. 

Control group (a) and treatment group (b) Day 5. 

Incomplete epithelialization was seen in both groups. 

(HE scale h; 200 m) 
 

Figure 4. Histology of experimental animal skin tissue 

at 40x objective magnification, showing granulation 

tissue under the scar. The control group (a) and the 

treatment group (b) Day 5. The control group showed 

loose granulation with low angiogenesis, some partially 

dilated vessels, areas of edema, and bleeding. In the 

angiogenesis treatment group, the angiogenesis was 

better with more small capillaries, without being 

accompanied by hyperemia, bleeding, and mild tissue 

edema. (HE scale h; 100 m) 

Table 4. Differences in histopathological scores for 

wound healing in mice between the extract 

group and povidone-iodine on day 7 
accompanied by hyperemia, bleeding, and mild tissue    

edema. (HE scale h; 100 m) 

Table 3. Differences in histopathological scores for 

wound healing in mice between the extract 

group and povidone-iodine on day 5 
 

Group N Mean±Std.Dev Pvalue 

Control D5 4 5,00±0,816 0,057 

Treatment D5 4 6,50±0,577  

Table 3 obtained on day three the histopathological 

score of the control group was 5.00, and the treatment 

group was 6.50. Therefore, statistically, the value of p = 

0.057 (p>0.05) means there is no difference in 

histopathological scores between the ordered extract 

Group N Mean±Std.Dev Pvalue 
 

Control D7 4 5,75±1,258 0,029 

Treatment D7 4 9,75±0,957 
 

 

Table 4 obtained on day three the histopathological 

score of the control group was 5.75, and the treatment 

group was 9.75. Therefore, statistically, the value of p = 

0.029 (p>0.05) means Ha is accepted or there is a 

difference in histopathological scores between the 

ordered extract group and povidone-iodine on the 

seventh day. 
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epidermis. Control group (a) and treatment group 

(b) Day 14. Complete epithelialization on day 14, 

the epithelialization of the treatment group 

appeared thinner and of regular thickness than the 

control. (HE scale h; 200 m) 

 

 

Figure 5. Histology of experimental animal skin tissue 

at 10x objective magnification, showing the epidermis. 

Control group (a) and treatment group (b) Day 3. 

Incomplete epithelialization was seen in both groups. 

(HE scale h; 200 m) 

 

Figure 6. Histology of experimental animal skin tissue 

at 40x objective magnification, showing granulation 

tissue under the scar. The control group (a) and the 

treatment group (b) Day 7. The control group showed 

loose granulation with low angiogenesis, some partially 

dilated vessels, areas of edema, and bleeding. In the 

angiogenesis treatment group, it was better with smaller 

capillaries. Accompanied by hyperemia, bleeding, and 

mild tissue edema. (HE scale h; 100 m) 

Table 5. Differences in histopathological scores for 

wound healing in mice between the extract 

group and povidone-iodine on day 14 
 

 

  Group N     Mean±Std.Dev      Pvalue      

Control D14 4        11,50±0,577 0,343 

  Treatment D14 4   12,00±0,000                     

Table 5 obtained on day 14 the histopathological score 

of the control group was 11.50, and the treatment group 

was 12.00. Statistically, the value of p=0.343 (p>0.05) 

means Ha is rejected, or there is no difference in 

histopathological scores between the extract group and 

povidone-iodine on the 14th day. 

 

Figure 7. Histology of experimental animal skin 

tissue at 10x objective magnification, showing the 

 

 

 

 

 

Figure 8. Histology of experimental animal skin tissue 

at 40x objective magnification, showing granulation 

tissue under the scar. Control group (a) and treatment 

group (b) Day 14. The treatment group showed denser 

granulation, more angiogenesis, less inflammatory cells 

than the control group. (HE scale h; 100 m) 

 Histopathological assessment of wound healing 

with a scoring system between the povidone-iodine 

control group and the extract treatment group showed a 

difference, but statistically significant differences were 

obtained on day 7. There were scars with incomplete 

epithelial healing in the control group on days 3 to 7. 

The wound surface was covered with crusts. 

Underneath, there was granulation tissue with 

fibroblasts, new blood vessels, and dense distribution of 

inflammatory cells—complete epithelialization on day 

14. In the treatment group, scars appeared with 

incomplete epithelialization healing on days 3 to 7. The 

wound surface was covered with crusts. Underneath, 

there was granulation tissue with fibroblasts, new blood 

vessels, and scattered inflammatory cells. The 

distribution of inflammatory cells in the treatment group 

in the granulation tissue was lower than the control 

group on days 3, 5, 7, and 14. The granulation tissue on 

day 14 contained denser collagen fibers, but the 

population of fibroblasts and inflammatory cells was 

lower than the control group on the same day. Complete 

epithelialization on day 14 epithelialization appeared to 

be thinner and of regular thickness than the control 

group. 

 The results showed that the best use of Suruhan 

extract was from the time the wound started until day 7. 

Continuous use until day 14 did not show significant 

results on wound healing. When assessed by a global 

scoring system for wound healing assessment involving 

epithelialization, 

a b 

Advances in Health Sciences Research, volume 47

49



granulation quality, inflammatory cell infiltration, and 

angiogenesis, it can be seen that the histopathological 

score of the treatment group gave a higher wound 

healing score than the control group. According to 

research by Majumder and Arum Kumar in 2011, there 

are many ingredients found in Suruhan plants, such as 

saponins, flavonoids, alkaloids, steroids, triterpenoids, 

and carbohydrates.[10]  

 Steroids as an anti- inflammatory. Tannins and 

flavonoids have antiseptic and antibacterial properties 

that inhibit and kill bacteria that infect wounds. The 

content of saponins can increase collagen formation in 

wound healing and help the re- epithelialization process, 

increasing the number of fibroblast cells, which triggers 

the synthesis of fibronectin, which plays an essential 

role as an extracellular matrix mediator in the process 

of increasing cell linkage in the wound area.[20,21] 

 

4. CONCLUSION 

 Based on the results of the research that has been 

carried out, it can be concluded that there is no 

difference between the administration of extracts and 

10% povidone-iodine on the histopathological score of 

wound healing in mice (Mus musculus) on days 3, 5, 

and 14 but on day seven the analysis showed a 

significant difference. Significant between the two 

groups. Overall, the extract treatment group showed 

better wound healing than the 10% povidone-iodine 

control group. Suggestions for further research are 

regarding the dose and effect of the extract on humans. 
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