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Abstract: Background: Aging is a natural process that is influenced by several factors, one of which is sunlight/ultraviolet (UV).
Continuous exposure to UV radiation causes changes in the structure and function of the skin, ranging from sunburn, which is the
apoptosis of keratinocyte cells; to increasing the formation of acute inflammatory cells such as macrophages. This study aimed to prove
that administration of M. pendans 40% ethanol extract cream prevented elevation of keratinocyte apoptosis and number of
macrophages in male Wistar rats (Rattus norvegicus) exposed to Ultraviolet B (UVB). Methods: This study was an animal experimental
study using a randomized post - test only control group design. The subjects were rats (Rattus norvegicus), Wistar strain, male, 2 - 3
months old, 180 - 200 grams body weight, and healthy. The number of samples used was 36, divided into 2 groups (n = 18). The control
group was exposed to UVB and treated with placebo cream, the treatment group was exposed to UVB and treated with M. pendans 40%
ethanol extract cream. After 24 hours of exposure, the rats were anesthetized and a biopsy of the back skin tissue was performed to
examine the apoptotic number of keratinocyte cells and the number of macrophage cells using histological methods. Results: The mean
apoptotic number of keratinocyte cells in the control group was 25.1 + 3.81 cells/field of view, while in the treatment group was 15.0 £
3.10 cells/field of view (p <0.001). The mean number of macrophage cells in the control group was 3.73 + 1.14 cells/field of view, while
in the treatment group was 2.26 + 1.09 cells/field of view (p <0.001). Conclusion: The study presented herein proved that administration
of M. pendans 40% ethanol extract cream prevented elevation of keratinocyte apoptosis and number of macrophages in male Wistar
rats (Rattus norvegicus) exposed to Ultraviolet B (UVB).
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Because chronic exposure to UVB light that causes

apoptosis of keratinocytes and inflammation (increased
number of macrophages) can cause photoaging skin, efforts

1. Introduction

Aging is a natural process that occurs in all living things.

Pangkahila (2017) summarizes the cause of the aging
process and categorized it into external factors and internal
factors. By manipulating these factors, it is believed that the
aging phenotype will also be prevented.l Based on the
results of many laboratory and epidemiological studies, it is
known that one of the causes of aging is free radicals. Free
radicals are produced physiologically in the body as a result
of the inflammatory process as well as the respiratory
process in the mitochondria, and also arise from the
environment such as due to ultraviolet light.2

The effects of skin aging caused by ultraviolet light include
sunburn (skin inflammation), hyper pigmentation, and skin
cancer.3 * Sunburn itself is the apoptosis of keratinocyte
cells that occurs due to ultraviolet light, especially UVB.5
There has been a lot of research evidence on the role of
UVB light exposure in causing apoptosis of keratinocyte
cells.6 % In addition to causing keratinocyte apoptosis, acute
exposure to UVB radiation can also increase the homing of
acute inflammatory cells such as macrophages and
neutrophils, especially macrophage cells. Research has
shown that in response to acute UVB radiation exposure,
keratinocyte cells secrete various cytokines and chemokines
that stimulate inflammatory cell infiltration, especially
macrophages.9 "2

to prevent keratinocyte apoptosis and an increase in the
number of macrophages are included as steps in Anti -
Aging Medicine (AAM), especially the skin aging.

Approaches that can be taken to prevent sunburn and
increase the number of macrophages include protecting
oneself from sun exposure and utilization of sunscreen. An
ideal sunscreen should be safe, but some of the chemicals
contained in sunscreens often cause side effects such as
allergic reactions, irritation, and endocrine disorders.1°
Currently, many photoprotective materials have been
developed with formulations derived from natural
ingredients. This is because natural compounds have
relatively low toxicity with the same effectiveness as
synthetic compounds.1*

The Myrmecodia pendens plant or often referred to as a
“tanaman sarang semut” by local Indonesians, is a plant that
has been used traditionally in Indonesia, especially in Papua
as a potential medicine and is considered relatively safe.1°
The effect of this M. pendens plant for health has been
scientifically proven through research results, namely to
prevent inflammation - related diseases.1°
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The results showed that the M. pendens plant contains many
bioactive compounds, such as total phenol of 658.08
mg/100g, flavonoids of 4718.05 mg/100g, and tannin of
43642.38 mg/100g. The total antioxidant capacity of the
ethanol extract of the M. pendens plant is 2141.62 mg/L with
an inhibitory concentration 50 (IC50) of 2008, 0139 ppm.
With the content of various active compounds in the M.
pendens plant to support its antioxidant content, it can be
used as an antioxidant to overcome pathologies caused by
UVB rays.1’

The aim of this study was to prove that administration of M.
pendans 40% ethanol extract cream prevented elevation of
keratinocyte apoptosis and number of macrophages in male
Wistar rats (Rattus norvegicus) exposed to Ultraviolet B
(UVB).

2. Methods

This study was an animal experimental study using a
randomized post - test only control group design. The
subjects were rats (Rattus norvegicus), Wistar strain, male, 2
- 3 months old, 180 - 200 grams body weight, and healthy.
The number of samples used was 36, divided into 2 groups
(n = 18). The control group was exposed to UVB and treated
with placebo cream, the treatment group was exposed to
UVB and treated with M. pendans 40% ethanol extract
cream. After 24 hours of exposure, the rats were
anesthetized and a biopsy of the back skin tissue was
performed to examine the apoptotic number of keratinocyte
cells and the number of macrophage cells using histological
methods.

3. Results

The mean apoptotic number of keratinocyte cells in the
control group was 25.1 + 3.81 cells/field of view, while in
the treatment group was 15.0 + 3.10 cells/field of view (p
<0.001). The mean number of macrophage cells in the
control group was 3.73 + 1.14 cells/field of view, while in
the treatment group was 2.26 + 1.09 cells/field of view (p
<0.001).
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Figure 1: Histopathology and Comparison of
Keratinocyte Apoptosis. (A) Control group, visible
keratinocyte cells with flat - shaped nuclei with a yellow -
brown color (red arrow) indicating apoptosis. (B) Treatment
group, fewer apoptotic keratinocytes (red arrow) than the
control group were seen. (C) Quantitative comparison of the
number of apoptotic keratinocytes, ***p<0.001
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Figure 2: Histopathology and Comparison of the
Macrophages. (A) Control group, macrophage cells with
agranular cell cytoplasm (green arrows) indicate
inflammation. (B) In the treatment group, fewer
macrophages (green arrows) were seen than in the control
group. (C) Quantitative comparison of the number of
macrophages, ***p<0.001

4. Discussion

The results of this study showed that the average number of
keratinocyte cell apoptosis in the control group was higher
than in the treatment group. UVB - induced keratinocyte
apoptosis involved the intrinsic (mitochondrial) and extrinsic
(death receptor) apoptotic pathways.6 DNA is the most
important intracellular chromophore for UVB absorption
that can cause DNA damage (pyrimidine dimers). If UVB -
induced DNA damage occurs in keratinocytes continuously
without proper repair, it can lead to mutations. And
mutations in this DNA will then cause cell death or
apoptosis.1®

UVB light with a wavelength of 290 - 320 nm at a dose of
200 - 700 J/nm2 is capable of causing apoptosis within 24 -
48 hours, through intrinsic apoptotic pathways including
mitochondrial leakage, the release of cytochrome C and
activation of various caspases (capcase - 3, - 8, - 9). After
acute UVB exposure, keratinocyte cells undergo
morphological changes known as sunburn cells, including
chromatin condensation and eosinophilic cytoplasm, which
can be seen by staining with hematoxylin - eosin.1°

Research showed that the formation of ROS that occurs
within 24 - 48 hours after UV exposure is the main

mechanism that causes apoptosis of keratinocytes (sunburn
cells).2° So, in this study, the administration of 40% ethanol
extract cream of the M. pendens plant containing flavonoids
and antioxidants could prevent the apoptosis of the
keratinocytes. These results are supported by the previous
finding, in which oral administration of Polypodium
leucotomos which contains high phenolic compounds was
found to be photoprotective and inhibited the formation of
sunburn cells in male Wistar rats exposed to UVB rays.2"
However, the above study only examined the content of
Caffeic acid, ferulic acid, vanillic acid and p - coumaric, and
also utilize oral treatment rather than topical so that it cannot
be compared to this study which emphasizes the content of
flavonoids, phenols and antioxidants and the treatment was
carried out topically. In this study, the ethanol extract cream
of the M. pendens plant acts as a sunscreen to protect the
skin from the adverse effects of UV rays by acting as a
chemical or physical barrier that absorbs or reflects UV rays
and reduces the amount of UV reaching the skin so that it is
designated as an anti - aging agent. Several studies on
antioxidants showed a protective effect on the skin. Hence, it
supports the results of this study that antioxidants derived
from the ethanol extract of the M. pendens plant are
protective against skin aging due to exposure to UVB rays.2?

The antioxidant content of the M. pendens plant can prevent
damage to the skin caused by UVB by inhibiting the lipid
peroxidation chain reaction. The content of flavonoids,
phenols, tannins, and saponins can neutralize ROS including
superoxide anions, hydroxyl radicals, singlet oxygen and
H202 and also prevent NO synthesis by inhibiting iINOS
expression.2* In addition, it was found that administration of
antioxidants to UVB - exposed human skin fibroblasts
resulted in faster DNA repair due to an increase in XPA and
GADD450 transcripts in a p53 - dependent manner.2*
Polyphenol antioxidants provide protection against cell
death induced by UVB and ROS by modulating p53 and ¢ -
Jun N - terminal kinase (JNK).2° Polyphenols were found to
inhibit tumor necrosis factor (TNF) - alpha - induced
proliferation of matrix metalloproteinase (MMP) acquired
via inhibition of nuclear factor - kappa B (NFkB) and
activator protein - 1 (AP - 1) in smooth muscle cells.2®

In addition to preventing the formation of sunburn, the
results of this study also clearly showed preventive effects of
M. pendens on the acute inflammation caused by UVB
which was characterized by a decrease in the number of
macrophages in the treatment group compared to the control
group. Within two hours after UVB exposure, skin cell
damage can be seen, mast cells will release mediators such
as histamine, serotonin and tumor necrosis factor (TNF) that
cause the synthesis of prostaglandins and leukotrienes. The
release of cytokines plays a role in the inflammatory
reaction resulting in the infiltration of pro - inflammatory
cells such as macrophages. Antioxidants contained in the
ethanol extract cream of the M. pendens plant can modulate
these cytokines, acting as an inhibitor of UV - induced
oxidative damage depending on the regulation of JNK and
p38 MAPK activities. Inhibition of JNK and p38 activity
inhibits the secretion of IL - 6, TNF - a and COX - 2
cytokines so that the infiltration of inflammatory cells in
skin exposed to UVB radiation can be reduced.2’
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5. Conclusion

The study presented herein proved that administration of M.
pendans 40% ethanol extract cream prevented elevation of
keratinocyte apoptosis and number of macrophages in male
Wistar rats (Rattus norvegicus) exposed to Ultraviolet B
(UVB). Further research to examine the beneficial effects of
the M. pendans 40% ethanol extract cream in addition to
preventing the acute effects of UVB rays, such as chronic
effects including melasma, decreased amount of collagen is

necessary. Additionally,

clinical trials on humans to

determine the benefits and potentially toxic effects of M.
pendans 40% ethanol extract cream after long - time
exposure are warranted.
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