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Abstract

Purpose : Skin is the primary barrier to protect the body from various exogenous factors. Among them, UVB exposure can cause
the induction of not only excessive inflammatory responses but also the degradation of extracellular matrix (ECM), including
collagen and elastin. This study tried to investigate the ameliorative effect of Persicaria perfoliata ethanol extract (PPEE) on
UVB-irradiated photodamage through the regulation of activator protein (AP)-1, phosphoinositide 3-kinase (PI3K)/Akt, and
mitogen-activated protein kinase (MAPK) signaling molecules in HaCaT cells.

Methods : The cytotoxicity of PPEE on HaCaT cells was evaluated by the WST-1 assay. The 80 mJ/c of UVB (312 nm) was
irradiated on HaCaT cells to induce the photodamage.

Western blot analysis was conducted to investigate the protein expression levels of cyclooxygenase (COX)-2, matrix
metalloproteinase (MMP)-9, and heme oxygenase (HO)-1 for ameliorative status by PPEE treatment in UVB-exposed HaCaT cells.
In addition, the activated status of the inflammatory transcription factor, AP-1, as well as upstream signaling molecules, PI3K/Akt,
and MAPK, were also evaluated by Western blot analysis.

Results : Any cytotoxic effect was not induced at the concentration up to 200 rg/ml by PPEE treatment. Protein expression levels
of COX-2 and MMP-9 were significantly down- and up-regulated by PPEE treatment. The inflammatory transcription factor AP-1,
stimulated by UVB irradiation, was also significantly attenuated by PPEE treatment. The phosphorylated status of PI3K/Akt and
MAPK were mitigated by PPEE treatment in UVB-exposed HaCaT cells. Moreover, PPEE treatment potently accelerated the
expression of HO-1 and its transcription factor, nuclear factor-erythroid 2-related factor (Nrf)2, which is known for its
anti-inflammatory activity.

Conclusion : Consequently, PPEE treatment significantly regulated COX-2 and MMP-9 expressions in UVB-irradiated HaCaT
cells. The inflammatory transcription factor AP-1, along with upstream signaling molecules PI3K/Akt and MAPKSs, were also
attenuated by PPEE treatment in UVB-exposed HaCaT cells. Additionally, PPEE treatment exaggerated HO-1 expression and Nrf2
activation, which might have contributed to the anti-inflammatory activity of PPEE. These results indicate that PPEE could be a
candidate for attenuating UVB-induced photodamage in human skin.

Key Words : activator protein-1, cyclooxygenase-2, matrix metalloproteinase-9, mitogen-activated protein kinase, persicaria
perfoliata ethanol extract
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MMP-9¢] ZHF 7} @ A= AARIAL 183l 49 213
GEAo] ue HEE Western bloto 2 FA&FA )
£ &3 il ol oa e

[e3]
AR
54 2A Ade 9

bt

1%t ¢ HaCaT A3 10 % fetal bovine
serum(FBS, Cytiva, USA)9] Y& A< 100
unit/ml penicillin, 100 gg/ml streptomycin(Cytiva)©] 7 715
Hj 2] 91 Modified Eagle Medium(DMEM,
Cytiva, USA)S AF&-3lo] 37 C, 5 % CO,, w7100 A]
wFetdcy 12 AR ARERE COX-2,
metalloproteinase(MMP)-9, heme oxygenase(HO)-1,
phospho-c-jun, nuclear factor-erythroid 2-related
factor(Nrf)2, phospho-Akt, Akt, phospho-ERK, ERK,
phospho-JNK, JNK, phospho-p38, p38, actin®} 22} A1
horseradish peroxidase (HRP)-conjugated anti-rabbit 1gG &+

F ARG

Dulbecco’s

matrix
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Fig 1. Cytotoxic effect of PPEE treatment in UVB—irradiated HaCaT cells
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Fig 2. Inhibitory effect of PPEE on COX—2 and MMP—9 expressions in UVB—irradiated HaCaT cells
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Fig 3. Regulatory effect of PPEE on AP—1, PI3K/Akt, and MAPK activations in UVB—irradiated HaCaT cells
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Fig 4. Regulatory effect of PPEE on HO—1 and Nrf2 activations in UVB—irradiated HaCaT cells
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