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Abstract

The wound is a continuous damage on mucosal membrane or bone and another organ which cause
a traumatic effect. This biological study aim was to investigate the effect of red betel leaves ethanol
extract (Piper crocatum) to the skin histopathology of Wistar rat infected by Staphylococcus aureus.
The experimental research used Randomized Post Test. Wistar male rats were divided into 5 group:
P0 (control), P1 (Povidone iodine), P2 (50% of P. crocatum leaves extract), P3 (25% of P. crocatum
leaves extract), and P4 (12.5% of P. crocatum leaves extract). The number of neutrophils,
macrophage, fibroblast, and angiogenesis were analyzed by ANOVA and LSD. Collagen density was
analyzed by Kruskal-Wallis test and Mann-Whitney test. This study proved that P4 group (12.5% of
P. crocatum leaves extract) improved the skin histopathology of rat wound infected by S. aureus.
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INTRODUCTION
The wound is a continuous damage on mucosal
membrane or bone and another organ which cause a
traumatic effect (Santoso 2011). Other research
mentioned that bacterial infection slows the wound
healing (Ama 2011). Staphylococcus aureus causes
pyogenic infection and leads to sepsis (Öner et al. 2015,
Sıddıka et al. 2017).
Today the medical field idea is back to nature
because traditional medicine is proven safe and has no
side effect like synthetic medicine. One of the traditional
herbs used is Piper crocatum (Manoi 2007). Baroughi et
al. (2013) said that P. crocatum extract has anti-bacterial
to Staphylococcus aureus and Escherichia coli. P.
crocatum has anti-bacterial components such as tannin,
flavonoid, polyphenol, and saponin. Haryadi (2010) and
Hesthisara (2011) showed that P. crocatum has alkaloid,
polyphenols, tannin and essential oil.
There are only a few studies about the effect of Piper
crocatum on histopathological incision infected by S.
aureus. Thus, this study, we want to investigate the
effect of P. crocatum extract to the skin histopathology.

MATERIALS AND METHODS
Twenty male Wistar rats divided into five random
groups and each group consists of five rats. All of the
groups were infected by S. aureus 1.5 x 105 CFU/0.05
ml. P0 group was negative control or no treatment group.
P1 group got povidone iodine 10% as a positive control.
The P2 group was treated by ethanol extract of P.
crocatum 50%. The P3 group was treated by ethanol
extract of P. crocatum 25%. While the P4 group was
treated by ethanol extract of P. crocatum 12.5%. The
rats were shaved on their back (3 cm x 2.5 cm) then
were injected by 0.1 mL ketamine. The treatment was
given 3 times a day at 06.00, 14.00 and 22.00. The
ethanol extract of P. crocatum was given two drops
using Pasteur pipette. On the tenth day, the skin
histology of each rat was taken and number of
neutrophils, macrophages, fibroblast, angiogenesis and
collagen were gathered.
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Fig. 1. The skin histopathology of P0 group (negative control) (a), P1 group (positive control) (b), P2 (50 %) group (c), P3
(25 %) group (d), P4 (12.5 %) group (e)
Table 1. Evaluation of number of neutrophils, macrophages, fibroblast, angiogenesis and collagen
Treatment
Neutrophil (x±SD)
Macrophage (x±SD)
P0
29.05a ± 3.151
1.55c ± 0.473
P1
1.10b ± 0.3830
9.80b ± 1.296
P2
1.05b ± 0.100
10.95a ± 1.660
P3
0.95b ± 0.100
10.60b ± 1.433
P4
1.10b ± 0.4761
10.85b ± 1.473
Note: the different superscript showed the significant differences (p < 0.05)

Fibroblast (X±SD)
72.45b ± 2.941
55.65c ± 10.585
77.40b ± 14.593
83.15b ± 13.909
97.85a ± 4.762

To find the differences for each treatment the number
of
neutrophils,
macrophages,
fibroblast
and
angiogenesis were analyzed using ANOVA and LSD
test while the collagen was analyzed using KruskalWallis and Mann-Whitney.

showed that the P4 group (12.5%) significantly different
when compared to P2 (50%), P3 (25%) and P1 group.
LSD test showed that P4 group (12.5%) significantly
different when compared to P2 (50%), P3 (25%), and P1
group. The Mann-Whitney test showed that P4 (12.5%),
P2 (50%) and P3 group (25%) significantly different,
while P0 group did not significantly different with P1
group (Table 1).
The neutrophil is considered as the first leucocyte
which infiltrates in wound infection. Neutrophil works by
damaging and digesting the bacteria (Mathilda 2009).
This process called as debridement process. Actually
debridement process takes 3-5 days but in this study on
the day 10, the P0 group is still in debridement process
and makes the prolonged inflammation process. The
previous study said that the other factor that causes

RESULTS AND DISCUSSION
Results showed that that P4 group (12.5% of P.
crocatum leaves extract) improved the skin
histopathology of rat wound infected by S. aureus (Fig.
1).
The ANOVA test showed the significant differences
among each treatment. The LSD test of neutrophil
showed that P0 group significantly different (p < 0.05)
from all treatment, while P1 group did not significantly
different (p > 0.05) when compared to P2 (50%), P3
(25%) and P4 group (12.5%). The LSD test of fibroblast
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Angiogenesis (x±SD)
1.40ab ± 0.100
1.30ab ± 0.346
1.60ab ± 0.252
2.10ab ± 0.432
2.80a ± 0.661

Collagen (x±SD)
1.60b ± 0.100
2.20b ± 0.346
3.00a ± 0.252
3.50a ± 0.432
3.80a ± 0.661
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wound healing slowly is the existences of bacteria (Ama
2011).
Piper crocatum extract contains anti-bacteria such as
flavonoid, alkaloid, tannin, essential oil and saponin.
Flavonoid composes the complex component against
extracellular protein which disturbs the integrity of the
bacteria cell. Alkaloid has the ability to disturb the
peptide glycan in bacteria that make the cell component
doesn’t develop perfectly and cause the cell death.
Tannin toxicity destroys the bacteria cell membrane.
Essential oil disturbs the membrane cell development
process (Wurlina, 2017). Saponin is the component to
develop collagen that works to heal the wound (Basaran
et al. 2016). Saponin also has the ability to be antiseptic
to heal opened wound (Robinson 1963).
Angiogenesis is the process of wound healing. This
process has the proliferation phase. In this phase the
fibroplasia and angiogenesis integrated and affected by
the substance produced by platelet and macrophage.
The previous study explained that the wound usually on

the hypoxic and the pressure of oxygen state so the
vascular do the invasion into the wound (Ama 2011).
Suratman in Basaran (2016) mentioned that saponin
from Piper scrotum extract can increase the collagen
development. The previous study said the specifical
function of collagen is to create the new connective
matrix tissue (Ama 2011). It gives the strength of the
tissue. Fibroblast consists of mesenchyme cell whiAh
has been differentiated then collagen fiber will be used
for wound healing.

CONCLUSION
This study proved that P4 group (12.5% of P.
crocatum leaves extract) improved the skin
histopathology of rat wound. It can be concluded that. P.
crocatum leaves ethanol extract improve the skin
histopathology of Wistar rat wound infected by S.
aureus.
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