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Protective Effect of Betula Platyphylla on Ultraviolet B-irradiated HaCaT
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Objectives: Betula Platyphylla(BP) has been used as a analgesic, anti-microbial, anti-oxidant drug in Eastern Asia.
However, it is still unknown whether BP ethanol extract could exhibit the inhibitory activities against ultraviolet
B(UVB)-induced skin injury on human keratinocytes, HaCaT cells. This study was aimed to investigate the protective
activity of BP ethanol extract on UVB-irradiated skin injury in HaCaT cells.

Methods: The skin injury model of HaCaT cells was established under UVB stimulation. HaCaT keratinocyte cells
were pre-treated with BP ethanol extract for 1 h, and then stimulated with UVB. Then, the cells were harvested to
measure the cell viability, production of reactive oxygen species(ROS), pro-inflammatory cytokines such as
interleukin(IL) 1-beta, IL-6, and tumor necrosis factor(TNF)-@, hyaluronidase, type 1 collagen, matrix
metalloproteinase(MMP)s. In addition, we examined the mitogen activated protein kinases(MAPKs) and inhibitory
kappa B alpha(Ix-Be) as inhibitory mechanisms of BP ethanol extract.

Results: The treatment of BP ethanol extract inhibited the UVBinduced cell death and ROS production in HaCaT
cells. BP ethanol extract treatment inhibited the UVB-induced increase of IL-lbeta, IL-6, and TNF-¢. BP ethanol
extract treatment inhibited the increase of hyaluronidase, MMP and decrease of collagen. BP ethanol extract treatment
inhibited the activation of MAPKs and the degradation of Ix-Ba.

Conclusions: Our result suggest that treatment of BP ethanol extract could inhibit the UVB-induced skin injury via
deactivation of MAPKs and nuclear factor kappa B(NF-£B) in HaCaT cells. This study could suggest that BP ethanol
extract could be a beneficial agent to prevent skin damage or inflammation.
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F‘: =20 AR R (AR BT A
gl Edste] AgAdstel ARgSHA
E} *ﬁ&’ oNehE FEE2 70% olekE 1 Loj #iE
100 g& Y1 A20]A 233 B43 & 397 &

Zohi} AZE QIS oJIANo. 2% A8
AFHEZ o735t & rotary evaporatorZ Y &
23] 1532 g($5F 15.32%)9] AXH 2252
A9itt. A|EE= DMSO (Dimethyl sulfoxide)o] =

o] AMESIUT DMSOL HZE 0.01% ola] &
H91olA ARE-SHAT.

2. N

Fetus bovine serum(FBS), RPMI1640, penicillin/
streptomycine GIBCO (Gaithersburg, MD, USA)
oAl F5}itt. Diethylpyrocarbonate(DEPC), trizol
22 Tnvitrogen(Carlsbad, CA, USA), high-capacity
RNA-to-cDNA kit Applied biosystems(ABI, San
Diego, CA, USA)ALOIA Z+zF 51Tt Total
phospho-specific mitogen activated protein kinases
(MAPKSs) &A|(extracellular signal-regulated kinase
1/2 [ERK 1/2], c-Jun NH2-terminal protein kinase
[JNK], p38), inhibitory kappa B alpha(Ik-Ba)>
Cell Signaling Technology(Beverly, MA, USA), B
-acting Santa Cruz Biotechnology(Santa Cruz, CA,
USAW] AlZS ARESIHTE. 3-(4, 5-Dimethylthiazol-
2-yl)-2, 5-diphenyl-2H-tetrazolium bromide(MTT)
= Sigma Aldrich(Saint Louis, Missouri, USA)°]
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E AYof| AR&E HaCaT A|EE Addexobio(San
Diego, Califonia, USA)ZHE £ o} AF o] A}
B3ttt 2 g4 AEQ] HaCaT AEFE 10%
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5. UVBZAL

AL AQA FAR= 300~315 nmE 7P 75t
Al ¥E3h= UVB lamp 306 nm(SA e}, =n)E
ARESI oM, UVEHS UVA/UVB light meter
850009(Sperscientific, Scottsdale, AZ, USA)Z =
A5ttt RPMI HIXE A A% thS, Phosphate
buffered saline pH 7.4(PBS)Z 2% Xojdl & 219
A 24} E9t AE7} AZEA] GRS PBS | mLg
Az ik AAlo] Y& T UVB 200 ml/cm2& %
Ashic

6. &% ME EX(Fluorescence—-activated
cell sorting, FACS)

A o B4 449 B8 S74st7] flste] 3
FAIZ E4E APsigitt

= = HaCaT AN|3Eo| #Ef
FZES 1A AAER & UVB RARE & 244

N

&St Hidsigith AEE 6] Ao 10 uM
DCF-DA(Slgma MO, USA)E Asto] 37Co)A
02 Zo} wiorstgicth. Hjokst MEL PBSE A

0}_1_ 1% Trypsin-EDTA(Sigma, MO, USA) €4S
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8. Western blot 24

H#E e FEE9 B 7|AE Asl] ot
o], MAPK®} Ik-Bas ZAH] 9ske] Western
blotS A|Yolct. MZE FEsfo] RIPA lysis
buffrS g0l DA lysis AAN QYR
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ZA, #5 oehg 2559 UVBR Qg uji &4F
B3 aiE 5] 95t 0.1, 0.5, 1 mg/mL2]

£ AAsto] BE BAo] A8t

zz\'—_l O

2. UVBZ QI5t HaCaT M= AFHOIA #ER7
OEts FE=2 5t
HaCaT A|2oj| K oJehE F522 0.1, 05, 1
mg/mL9 L& 1At aﬂfﬂas}z UVB(200
ml/ecm2)2 24A7F SOt A= & A% P2 T
Zolqltt. 1 A3}, HaCaT Aﬂﬁwﬂ*i A 29 BE
£°] 100% ¥4 o, UVBE AR AlZ= §o4 2l



HER oehe &89 Ultraviolet BZ =3t mj7 24

120

100

80 ¢

60

Cell viability (%)

40 r

20

0
BP (mg/ml) - 0.1 0.5 1 2

Fig. 1. The cytotoxicity of BP ethanol extract in human
keratinocyte, HaCaT cells

The cell viability was measured by MTT assay. HaCaT cells were
incubated with or without BP ethanol extract as indicated doses
for 24 h. The similar results were obtained from three additional
experiments. *p ( 0.05 significant as compared to normal.
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Y0 R OEtE FE29 st

HaCaT A|XLof| #E oehg 2822 0.1, 0.5, 1
mg/mLo| FERE 1ARE HAeJstal, UVB(200 ml/cnr)
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AlZoA UVBE AZlet MlZe 724 e ROS
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4. HaCaT MZ0jA UVBZ 0I5t HEM
AOIEZ 21 MO #ERZ OEtS FE22| &1t
HaCaT AZof #f o&te $555 0.1, 0.5, 1
mg/mL] HE& 1A7F AR5k, UVB(200 ml/em’)
ZAL 2407 F, AT AIEFIR] BEE RALSH
At} HaCaT A|ZoJA UVBE ZARE AlZE 9]

AZ B3 28 (251)

Cell viability (%)
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UVB

Fig. 2. The effects of BP ethanol extract on UVB-induced
cell death in human keratinocyte, HaCaT cells

The cell viability was measured by MTT assay. HaCaT cells were
pre—treated with BP ethanol extract for 1 h, and then stimulated
with UVB (200 mJ/cm2) for 24 h. The similar results were obtained
from three additional experiments. *p { 0.05 significant as compared
to normal. +p ¢ 0.05 significant as compared to UVB alone

5. HaCaT MZOA UVBL=Z QIst mE 2
ZHOM #R OEE FE=9 |1t
HaCaT M|%o| #R oehe 2552 0.1, 0.5, 1
mg/mL2] 5’—5% 1A7F AA =5k, UVB(200 ml/em’)
2} 2447 F, 9% S8 28 A4S ZAHITH
HaCaT Aﬂioﬂ/ﬂ UVBE AR AlZ:= fo4 9l
£ Oi 5 &9 AQI hyaluronidase 2, 49]
e ITAFAS. TEY #E g FEE AT
Uﬂv‘}oﬂ UVBOZ I8} hyaluronidase 2, 42] &4J0|

 ozdos FAs%thFie 5)

—

6. HaCaT MZ0IA UVBOZ QI3t It 15}
U 2 TR QIR WO OEIS
£589 57
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Fig. 3. The effects of BP ethanol extract on UVB-induced ROS production in human keratinocyte, HaCaT cells

The ROS production were measured by relative DCFDA intensity using FACS. HaCaT cells were pre-treated with BP ethanol extract for 1 h,
and then stimulated with UVB for 24 h. The similar results were obtained from three additional experiments. *p { 0.05 significant as compared

to normal. +p < 0.05 significant as compared to UVB alone.
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Fig. 4. The effects of BP ethanol extract on UVB-induced elevation of inflammatory cytokines in human keratinocyte,

HaCaT cells

The inflammatory cytokines were measured by realtime RT-PCR. HaCaT cells were pre-treated with BP ethanol extract for 1 h, and then
stimulated with UVB for 24 h. The similar results were obtained from three additional experiments. *p < 0.05 significant as compared to normal.

+p { 0.05 significant as compared to UVB alone.
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Fig. 5. The effects of BP ethanol extract on UVB-induced hyaluronidase 2 and 4 in human keratinocyte, HaCaT cells

The mRNA expression of hyaluronidase 2 and 4 were measured by realtime RT-PCR. HaCaT cells were pre-treated with BP ethanol extract
for 1 h, and then stimulated with UVB for 24 h. The similar results were obtained from three additional experiments. *p { 0.05 significant as
compared to normal. +p ¢ 0.05 significant as compared to UVB alone.
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Fig. 6. The effects of BP ethanol extract on UVB-induced collagen and MMP 1, and 9 in human keratinocyte, HaCaT cells

The mRNA expression of MMP1 and 9 were measured by realtime RT-PCR. HaCaT cells were pre-treated with BP ethanol extract for 1 h,
and then stimulated with UVB for 24 h. The similar results were obtained from three additional experiments. *p { 0.05 significant as compared
to normal. +p < 0.05 significant as compared to UVB alone.
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Ql+= collagen® MMP(matrix metalloproteinase)S 5fo] UVBO.Z 913t collagen 74 ¥ MMPO] &7}
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Fig. 7. The Effects of BP ethanol extract on UVB-induced
MAPKs activation and the degradation of Ik-Ba in
human keratinocyte, HaCaT cells

The activation of MAPKs and degradation of Ik-Ba were measured
by Western blot. HaCaT cells were pre-treated with BP ethanol
extract for 1 h, and then stimulated with UVB for 30 min. The
similar results were obtained from three additional experiments.
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o] fA=ofof & gl A A7t fAHL
Hyaluronan(HA )< I % ]2‘:_1.4 FQ I R0
A, £ES H{E £ 2,5’. Y hyaluronidase©] 2|3}

p

OlN i

=

o R} gutgog QRA=olt Lglo] ¢
ofo] $E £4o] 3011/}?3 hyaluronidase Z7}°]|
ofs HAZ} fASHA =i, 2= 37 o8 74 9

AxZ4o] WA Hek? JlEe] Bao} o}
Az & AFoME UVBR 2+ G4 Alxo] =7 2}
=+& F%S 1 hyaluronidase-29} hyaluronidase-42]
o] Z71E AL BT % AL o= UVB
& QI5}9] hyaluronidase’} Z7}5t0] HAS 7H4A|
7, 7200 we T 5u 0] WhAT e
23 4 QlekFig. 5). e R OlRE 258
A28t & hyaluronidase-22} hyaluronidase-4
Ao| AT, o= #iE ofekE F&E0| £
TR0 HAO] HellE f5k= hyaluronidase
ole ool TR 28 &4 oo a3t
AAH(Fig. 5).

A9 Tt k&2 Qlste] FE53t 2 HE
o} d4o] dofd wf, MMPY] F7tet E2he]
a7t 223 9L vlAtT wuEol Yo
T ARY MMPE B AR 7149l 2oL
A Bolld 4 7] gizel MMPY 2E L FE
ZH0 QlolA Fasitty & S ok 2 9]
M= oA, UVBE 2+ 34 AZE A=st
%< o, MMP-2, 97} Z7}stal, Sebdlo] 7HAGHS
thFig. 6), sPAY R ogg F2E2 Fl &

J
r_>d,

oX

o=
oX,

—\.L 1o fr 1o mfo
o7
Jo

hitp://dx.doi.org/10.13048/jkm.23020 127



(256) Journal of Korean Medicine 2023;44(2)

B &4 52 o) whgo] X EH ROS ¥ 94
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(phosphorylation) % Ik-Ba7} £3f(degradation)+=
o] 7149 AL st 1o wet 4% Akl
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e
o 724 g4 A|E HaCaT AJE0] UVBE 3%
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< At
1. H#E oeke 222 HaCaT AEoA UVBL

2 Qg AlZ AMEE R4 YA IAskAT

HEE ofehE &5 HaCaT AEo|A UVBL

2 QIgt ROS B48EZ /943 A A5t

3. R ek $&£52 HaCaT A|ZoJA UVBL
2 Q% G934 ARIETRIY A8 494 A
A AAsHTE

4. i et $EEL HaCaT A|ZjA UVBL
= QIgF Hyaluronidase®] 4/3Z #9443 A o
Alsict.
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