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Abstract: 
Wound healing is a complex process and focuses on restoring the continuity of damaged tissue. The healing process of 

serious wounds requires proper care to prevent wider tissue damage. Untreated open wounds have the potential to 

develop infections such as gangrene and tetanus if left untreated. The content of mangrove extracts that can be used as 

a treatment include flavonoids, saponins, terpenoids, and alkaloids. This research is an experimental study with a 

completely randomized design (CRD) with a Posttest Only Control Group Design approach. This research was 

conducted for 14 days. The samples used were 24 rats which were divided into 3 groups, namely group K- given 2 ml 

of distilled water/day, group K1 given 40% mangrove leaf extract at a dose of 0.2 ml/day, and group K2 given 80 

mangrove leaf extract. % with a dose of 0.2 ml / day. Calculation of cellular infiltration, collagen, epithelium and 

angiogenesis were assessed based on the Karayannopoulou score (2011). Data were analyzed using One-Way ANOVA 

and Post Hoc LSD statistical tests. Based on the results of the One-Way ANOVA statistical test, p value = 0.000 (p 

<0.05) in all variables. Based on the results of the Post Hoc LSD statistical test on cellular infiltration, collagen, 

epithelium, and angiogenesis showed significant differences (p<0.05). There is an effect of giving extracts of mangrove 

leaves (Bruguiera gymnorrhiza) on the histopathology of the skin of white rats (Rattus norvegicus) with cuts. 
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Introduction: 

Wounds are the loss or destruction of part of the 

body's tissues. This condition can be caused by 

sharp or blunt trauma, temperature changes, 

chemicals, explosions, electric shocks, or animal 

bites. Wounds can take various forms, for 

example cuts or vulnus scissum caused by sharp 

objects, while stab wounds or vulnus punctum are 

caused by sharp objects. The skin as the main 

function as a barrier barrier between the human 

body and the external environment, as well as 

protecting the body against chemical and physical 

factors. The skin plays a role in metabolic 

processes, absorption, thermoregulation, and 

immunological processes. In addition, the skin is 

also the first line of defense against pathogenic 

microorganisms. 

If there is an injury to the skin tissue, there will be 

an automatic physiological response process in the 

body through three phases of the healing process, 

namely the inflammatory phase, the proliferative
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phase, and the remodeling phase. Wound healing 

is a complex process and focuses on restoring 

tissue continuity. Wound care and treatment are 

the main factors determining the final outcome of 

the wound healing process. So that drugs 

containing anti-inflammatory agents and 

antibiotics are indispensable in preventing 

infection and accelerating the wound healing 

process. 

One treatment can use mangroves as a source of 

natural antimicrobials, because they contain 

compounds such as alkaloids, phenols, flavonoids, 

steroids, saponins, and terpenoids or commonly 

known as secondary metabolites that can suppress 

microbial growth. Based on research conducted by 

Dia et al., (2015) mangrove leaf extract 

(Bruguiera gymnorrhiza) contains phenol and 

steroid bioactive components that function as 

antioxidants and antibacterials. The components 

of phenolic compounds and steroids in the leaves 

were found to be higher than the bark and root 

extracts of mangrove plants (Bruguiera 

gymnorrhiza). 

Based on the description above, researchers have 

an interest in how the effect of giving mangrove 

leaf extract (Bruguiera gymnorrhiza) on the 

histopathology of white rat skin (Rattus 

norvegicus) with cuts is still a little found, 

therefore researchers want to prove whether there 

is an effect of giving mangrove leaf extract 

(Bruguiera gymnorrhiza) on the histopathology of 

the skin of white rats (Rattus norvegicus) with 

cuts. 

1. Methode

This research is an experimental study with a 

completely randomized design method and with a 

Post Test Only Control Group Design approach. 

The population in this study were male white rats 

(Rattus norvegicus) with the Sprague Dawley 

strain with inclusion criteria being healthy and 

looking active, weighing 150-200 grams, aged 

about 10-15 weeks, male sex and exclusion 

criteria, among others, There was a decrease in 

body weight more than 10% after the adaptation 

period in the laboratory, and Dies during the 

treatment period. 

The 24 rats were divided into three groups of ten 

in each group and placed in three different cages. 

Mice went through an adaptation period of one 

week before the treatment started. Before making 

a wound, the hair around the wound area is shaved 

according to the desired incision area. After 

shaving, perform an anesthetic procedure for 

subcutaneous superficial surgery using lidocaine 

0.2-0.4 ml/kgBW so that the rat does not feel pain 

and avoids excessive movement that will be 

caused by the rat. 

Slight scratches were made on the skin of rats 

with cuts and then taken for making microscopic 

preparations using the paraffin method and 

Hematoxiclin Eosin (HE) staining. Cutting using a 

rotary microtome using a disposable knife. 

Paraffin ribbons were spread in a water bath at 

60°C. Followed by hematoxylin eosin staining. 

Giving aquadest to the wound once a day for 14 

days, cleaned with distilled water and given 40% 

mangrove leaf extract given once a day for 14 

days. Samples were sent to the Lab. Histology and 

Anatomical Pathology, Faculty of Medicine, Unila 

for the manufacture of preparations. 

2. Research Result

Microscopic images were interpreted in 5 fields of 

view using a 400x magnification light microscope 

and then assessed from observations on cellular 

infiltration, collagen formation, epithelium and 

angiogenesis. 
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Figure 1. Negative Control Group (K-) (light microscope magnification 400x) Description: 1. 

Epithelium; 2. Cellular Infiltration; 3. Collagen 

In the histopathological picture of the skin in the 

K- group, more inflammatory cell infiltration was 

found than in the K1 and K2 groups, the 

formation of less collagen production, the 

thickness of the epithelium was not yet formed, 

and no new blood vessels were found. 

Figure 2. Treatment Group 1 (K1) (light microscope magnification 400x) Description: 1. Epithelium; 

2. Cellular Infiltration;3.Collagen; 4.Angiogenesis.

In the histopathological description of the skin in 

the K1 group, there was less inflammatory cell 

infiltration than the K- group, the formation of  

more collagen production, an increase in epithelial 

thickness was visible, and new blood vessels were 

found. 

Figure 3. Treatment Group 2 (K2) (light microscope magnification 400x) Description: 1. 

Epithelium; 2. Cellular Infiltration;3. Collagen; 4.Angiogenesis. 

In the histopathological description of the skin in 

the K2 group, there was less inflammatory cell 

infiltration than the K- and K1 groups, the 

formation of collagen production was very clear, 

the epithelium was thicker than the K- and K1 

groups, and there was an increase in new blood 

vessels. 

The data obtained from histopathological 

observations under a microscope were tested for 

statistical analysis using the SPSS program. The 

results of the study were data normality test using 

the Saphiro-Wilk test to assess the normality of 

the data distribution. The Shapiro-Wilk test was 

carried out because the number of samples studied 

was 50. The results of the Shapiro-Wilk normality 

test are presented in table 1. 
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Table 1. Saphiro-Wilk . Normality Test 

The Shapiro-Wilk normality test was considered 

significant if p>0.05 in all groups. The results of 

the normality test that have been carried out in all 

groups show a p value> 0.05 so that the overall 

data is normally distributed. Then, the One-Way 

ANOVA hypothesis test was conducted because 

the data were normally distributed. One-Way 

ANOVA hypothesis test is considered significant 

if the p value <0.05. The results of the One-Way 

ANOVA hypothesis test are presented in the table. 

Table 2.  One-Way ANOVA Test 

Based on the One Way ANOVA test table, the p 

value is 0.000* (H0 is rejected, H1 is accepted) so 

that in this study it can be concluded that there is 

an effect of administering mangrove leaf extract 

(Bruguiera gymnorrhiza) on the histopathology of 

the skin of white rats (Rattus norvegicus) with 

wounds. I t. After the One-Way ANOVA 

hypothesis test was declared significant (p<0.05), 

a Post Hoc-LSD analysis test was conducted to 

see the differences in each group. The results of 

the Post Hoc-LSD analysis test are presented in 

table 3.

Table 3.  Post Hoc LSD Test 

Variable Grub Grub p-value 

Infiltrasi Celluler K (-) K 1 0,003* 

K 2 0,000* 

K 1 K (-) 0,003* 

K 2 0,000* 

K 2 K (-) 0,000* 

K 1 0,000* 

Collagen K (-) K 1 0,000* 

K 2 0,000* 

K 1 K (-) 0,000* 

K 2 0,000* 

K 2 K (-) 0,000* 

K 1 0,000* 

Epithellium K (-) K 1 0,000* 

K 2 0,000* 

K 1 K (-) 0,000* 

K 2 0,008* 

K 2 K (-) 0,000* 

Evi Kurniawaty et al. 
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K 1 0,008* 

Angiogenesis K (-) K 1 0,000* 

K 2 0,000* 

K 1 K (-) 0,000* 

K 2 0,000* 

K 2 K (-) 0,000* 

K 1 0,000* 

Based on the Post Hoc LSD test table, it is known 

that the cellular infiltration has a significant 

difference in all groups (p<0.05), namely groups 

K(-) and K1 (p=0.003), groups K(-) and K2 (p  

=0.000), groups K1 and K(-) (p=0.003), groups 

K1 and K2 (p=0.000), groups K2 and K(-) 

(p=0.000), groups K2 and K1 (p=0.000) 

Table. 4 Skin Damage Skor 

Grub 
Sample 

Mean Skor  

Infiltrasi Seluler Collagen Epithel Angiogenesis 

K – 1 4,6 1,6 0,6 1 

2 4,8 1,8 0,4 1,2 

3 5 1,2 0,2 1,4 

4 4,6 1,6 0,8 1 

5 5 2 0,4 1,4 

6 4,8 1,8 0,8 1,2 

7 5 2 0,6 1,4 

8 4,4 1,2 0,8 0,8 

Total Average 4,775 1,65 0,575 1,175 

K 1 1 4,8 2,8 1,4 1,8 

2 4,2 3,6 2,2 2 

3 3,8 4 2.4 1,6 

4 3,8 3,6 1,4 1,6 

5 4,4 3,2 1,8 1,4 

6 4,2 3,4 2 1,4 

7 4,4 4 2,2 1,6 

8 4 3,8 1,6 1,4 

Total Average 4,2 3,55 1,875 1,6 

K 2 1 3,8 3,8 1,8 2,6 

2 4,2 4 2,2 2,8 

3 3,8 4,4 2 2,8 

4 3,4 4,2 2,4 2,6 

5 3,4 4,6 2,6 2,6 

6 3 4,8 2,8 2,4 

7 3 4,6 2,4 2,4 

8 3,2 4,2 2,6 2,6 

Total Average 3,475 4,325 2,35 2,6 

In the analysis of the histopathological picture of 

rat skin damage obtained from cellular infiltration, 

collagen production, epithelial thickness, and 

angiogenesis taken from five fields of view, then 

averaged in each group, so that the average value 

of the cellular infiltration damage score in the K 

group is obtained. only given aquadest in the 

amount of 4.775; in group K1 given 40% 

mangrove leaf extract for 14 days, the average 

damage score was 4.2; in group K2 given 80% 

mangrove leaf extract for 14 days, the mean score 

was 3,475. 

There was an increase in the mean value in the 

treatment group which was indicated by reduced 

inflammatory cell infiltration. In the mean score of 
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damage to collagen formation in the K-group 

which was only given aquadest, it was 1.65; in 

group K1 given 40% mangrove leaf extract for 14 

days, the average damage score was 3.55; in group 

K2 given 80% mangrove leaf extract for 14 days, 

the mean score was 4.325; there was an increase 

in the mean value in the treatment group which 

was marked by a clear picture of collagen 

formation. 

The mean score of epithelial damage in the K-

group which was only given aquadest was 0.575; 

in group K1 given 40% mangrove leaf extract for 

14 days, the average damage score was 1.875; in 

group K2 given 80% mangrove leaf extract for 14 

days, the mean score was 2.35; there was an 

increase in the mean value in the treatment group 

which was indicated by an increase in epithelial 

thickness. The average angiogenesis score for the 

K-group that was only given aquadest was 1.175; 

in group K1 given 40% mangrove leaf extract for 

14 days, the average damage score was 1.6; in 

group K2 given 80% mangrove leaf extract for 14 

days, the mean score was 2.6; there was an 

increase in the mean value in the treatment group 

which was indicated by the number of new blood 

vessels. 

4. Discussion

The results of microscopic observations showed 

that the average cellular infiltration scores in the 

K-, K1, and K2 groups were 4.775; 4.2; and 3,475 

which showed that there was an effect of 

administration of mangrove leaf extract 

(Bruguiera gymnorrhiza) on the histopathology of 

the skin of white rats (Rattus norvegicus) with 

cuts. The average number of cellular infiltration in 

the negative control group showed the highest 

results, this was due to the absence of active 

ingredients given to the skin of white rats that 

suffered cuts so that the number of inflammatory 

cells and skin tissue damage was different in the 

groups given the treatment. 

This is in line with the research by Gunawan et al., 

(2019) that on day 14 cellular infiltration in the 

control group was still found, while in the 

treatment group it was no longer found. In 

addition, flavonoid compounds act as anti-

inflammatory compounds that can inhibit the 

secretion of lysosomal enzymes in the 

inflammatory process, this can accelerate the 

inflammatory phase so that the proliferation phase 

and remodeling phase will occur more quickly 

(Fridiana, 2012). 

In microscopic observations, the average collagen 

scores in the K-, K1, and K2 groups were 1.65; 

3.55; and 4,325 which indicated that there was an 

effect of giving extracts of mangrove leaves 

(Bruguiera gymnorrhiza) on the histopathology of 

the skin of white rats (Rattus norvegicus) with 

cuts. 

The highest mean amount of collagen was found 

in treatment group 2 (K2). This is in line with 

research conducted by Amita et al., (2017) on the 

histopathological description of wound healing in 

mice given binahong extract which also contains 

active compounds of flavonoids and saponins. 

compared to the negative control group which was 

only given aquades. 

Saponin compounds found in mangrove leaf 

extract (Bruguiera gymnorrhiza) can trigger an 

increase in collagen during the wound healing 

process which is characterized by an increase in 

the microscopic appearance of collagen in groups 

K1 and K2. In addition, the terpenoid compounds 

contained in the extract of mangrove leaves 

(Bruguiera gymnorrhiza) can increase the 

percentage of collagen by stimulating the 

formation of the extracellular matrix. 

Other ingredients that play a role in the process of 

strengthening collagen fibrils so that they are able 

to prevent cell damage, accelerate and strengthen 

the growth of new tissue are alkaloid compounds 

(Poernomo & Setiawan, 2019). During the 

proliferative phase, fibroblast proliferation occurs. 

Fibroblasts will produce collagen which will then 

link the wound so that the wound will be closed. 

Collagen plays an important role in accelerating 

the wound healing process because it can trigger 

protein synthesis, cell differentiation, matrix 

deposition, angiogenesis, epithelialization, wound 

contraction, platelet aggregation, and can induce 

the coagulation cascade. maturation/remodeling 

will take place soon. 

In microscopic observations, the average epithelial 

scores in the K-, K1, and K2 groups were 0.575; 

1,875; and 2.35 which indicated that there was an 

effect of giving extract of mangrove leaves 

(Bruguiera gymnorrhiza) on the histopathology of 

the skin of white rats (Rattus norvegicus) with 

cuts. The best epithelial thickness was found in 

treatment group 2 (K2). This is in accordance with 
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the theory that mangrove leaf extract contains 

anti-inflammatory agents such as flavonoids, 

saponins, and terpenoids that can accelerate the 

wound healing process so that epithelial formation 

is more clearly seen in the treatment group 

(Ernianingsih et al., 2014). 

Several parameters are indicators of the wound 

healing process, namely epithelialization, an 

increase in the number of fibroblast cells, and an 

increase in the number of PMN cells in the early 

phase of inflammation. Epithelialization process 

occurs in the proliferative phase. The content of 

active saponins in mangrove leaf extract 

(Bruguiera gymnorrhiza) can modify the TGF 

receptor so that it can stimulate fibroblasts to 

synthesize fibronectin which has an important role 

as a mediator of extracellular matrix components 

which can then direct epithelial cells to cross the 

wound area so that the epithelialization process 

can take place more quickly. The content of 

flavonoids is also known to have an important role 

in wound contraction and accelerate the 

epithelialization process. The faster the re-

epithelialization process, the faster the wound will 

close and the wound healing process will also be 

faster. 

In microscopic observations, the average 

angiogenesis score in the K-, K1, and K2 groups 

was 1.175, respectively; 1.6; and 2.6, which 

indicates that there is an effect of giving mangrove 

leaf extract (Bruguiera gymnorrhiza) on the 

histopathology of the skin of white rats (Rattus 

norvegicus) with cuts. The formation of new 

blood vessels was mostly found in treatment 

group 2 (K2). This is because in the extract of 

mangrove leaves (Bruguiera gymnorrhiza) it 

contains saponin compounds that can stimulate the 

growth of new cells, including the growth of 

vascular endothelial cells, fibroblast cells, and 

smooth muscle cells of blood vessels so that they 

can repair the walls of blood vessels that have 

suffered. damage. In addition to collagen synthesis 

and re-epithelialization, the proliferative phase is 

also marked by the formation of new blood 

vessels (angiogenesis) (Sari et al., 2019; Rosa et 

al., 2018). 

When the tissue is damaged, the angiogenesis 

process will occur as an effort to maintain the 

continuity of the various functions of the affected 

tissues and organs. The formation of new blood 

vessels plays an important role as a provider of 

oxygen and nutrition for the tissues or cells that 

are being regenerated. In addition, the formation 

of new blood vessels also aims to increase 

vascular permeability, regulate migration and 

increase endothelial cell proliferation. The more 

new blood vessels are found, the faster the tissue 

repairs so that the wound healing process will be 

faster. 

5. Conclusion

a. There is an effect of administration of

mangrove leaf extract (Bruguiera

gymnorrhiza) on the histopathology of cellular

infiltration of the skin of white rats (Rattus

norvegicus) with cuts.

b. There is an effect of giving extracts of

mangrove leaves (Bruguiera gymnorrhiza) on

the histopathology of collagen formation in the

skin of white rats (Rattus norvegicus) with

cuts.

c. There is an effect of administration of

mangrove leaf extract (Bruguiera

gymnorrhiza) on the histopathology of the

epithelial thickness of the skin of white rats

(Rattus norvegicus) with cuts.

d. There is an effect of administration of

mangrove leaf extract (Bruguiera

gymnorrhiza) on the histopathology of cellular

infiltration of the skin of white rats (Rattus

norvegicus) with cuts.
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