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Protective Effect of Paeoniae Radix Alba against UVB Photodamage

Sook Jahr Park, Jong Rok Lee’

Department of Pharmaceutical Engineering, Daegu Haany University

ABSTRACT

Objective : UVB damages skin health by causing skin redness and intense inflammation, sunburn, and skin cancer.
Paeoniae Radix Alba has been used to relieve gynecological symptoms, muscle spasms, and skin ailments. This study
was conducted to confirm whether it has a protective effect against UVB photodamage.

Methods : Ethanol extract of Paeoniae Radix Alba (PRA) was prepared by extracting 100 g Paeoniae Radix Alba in 1
L of ethanol for 48 h. Apoptosis was monitored by the terminal deoxynucleotidyl transferase dUTP nick end labeling
(TUNEL) assay and expression levels of apoptosis indicator proteins, and tyrosinase activity was measured with a
colorimetric commercial kit.

Results : In human keratinocyte HaCaT cells, PRA reduced UVB-induced cell death through apoptosis by inhibiting
PARP cleavage and caspase-3 and -9. UVB-induced increase in cellular reactive oxygen species (ROS) was suppressed
by PRA pretreatment. PRA also showed dose-dependent ABTS and DPPH radical scavenging activities. Furthermore,
the inhibitory effect of tyrosinase activity by PRA was confirmed.

Conclusion : These results demonstrated the protective role of PRA in UVB photodamage of human keratinocytes,
mainly due to its antioxidant and antiapoptotic properties. We also suggest that PRA can be considered as an
effective natural agent to prevent skin photodamage.

Key words : Paeoniae Radix Alba; UVB; apoptosis; antioxidant; tyrosinase.
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1. A%k

Dulbecco's modified Eagle's medium/F12 (DMEM/F12),
fetal bovine serum (FBS), penicillin—streptomycin=
Gibco BRL (Grand Island, NY, USA)ol|A 531t
protease inhibitor cocktail, BCA protein assay Kkit,
chemiluminescence detection kit'= Thermo Fisher Scientific
(Waltham, MA, USA)9IA sttt Anti-mouse,
anti-rabbit IgG A& Santa Cruz Biotechnology
(Dallas, TX, USA)*IA, poly(ADP-ribose) polymerase
(PARP), caspase—3, caspase—9, B-actin FAH= Cell
Signaling Technology (Beverly, MA, USA)olA {15t
St} 2,2-azino-bis(3-ethylbenzothiazoline~6-sulfonic  acid)
(ABTS), 2,2—-diphenyl-1-picrylhydrazyl (DPPH), 2,7'-
(DCFH-DA), 3-(4,5-
dimethylthiazol —2-yl)-2,5-diphenyltetrazoleum
MTT) 9 7]k AJeF2 Sigma-Aldrich (St
MO, USA)ellA F-dsto] AR5t

dichlorofluorescin—diacetate
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Inhibition %

[(absorption of control-absorption of

sample)/(absorption of control)] x 100
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radioimmunoprecipitation assay (RIPA) buffer (1%
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Fig. 1. Effect of PRA on UVB photodamage of human keratinocytes HaCaT cells.
10, 30 wg/md) of PRA for 18 h, then exposed to UVB (300 m]/er) and

Cells were pre—treated with

incubated for an additional 5 h. Different letters in a bar chart indicate statistically significant

differences at p < 0.05 using the Turkey’s HSD test. Bars with no common letter differ significantly

between groups (p < 0.05).
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Wk &, UVBe| oJsl caspase-39} —99] &ddo] F7b
5} 3 PARP cleavagel L2101t PRA A ]|
ofsf ozfet WkEo] AAE ATt (Fig. 2B). ©] Z¥t=
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Fig. 2. Effect of PRA on UVB-induced apoptosis

performed to confirm apoptosis. Arrows indicate TUNEL-positive cells.

in HaCaT cells. (A) TUNEL assay was conducted to

bar

4X magnification. Scale

represents 200 im. (B) The expression of apoptosis marker proteins was monitored by Western blot

analysis, and S —actin was used as a loading control.
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Fig. 3. Effect of PRA on radical scavenging and UVB-induced ROS production. (A) ABTS and DPPH radical
scavenging activity of PRA in cell-free tests. (B) Green fluorescence generated by oxidation of
DCFH-DA in the presence of ROS was measured in HaCaT cells exposed to UVB after PRA
pretreatment for 18 h. Different letters in a bar chart indicate statistically significant differences at p <

0.05 using the Turkey’s HSD test. Bars with no common letter differ significantly between groups (p <

0.05).
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Fig. 4. Tyrosinase inhibitory effect of PRA. The effect of various concentrations (1—-10 mg/ml) of PRA on

tyrosinase activity was determined. Kojic acid was a tyrosinase inhibitor included in commercial kits.

Different

letters in a bar chart indicate statistically significant differences at p < 0.05 using the

Turkey’s HSD test. Bars with no common letter differ significantly between groups (p < 0.05).
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