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e o I &4 F2 LA, E, 9l 5 22 34 A aRlo2HE Y H =Y, o= &84T A
4o Z QIZ aFskel Adto] e AR dHA vk EW (Pyrus pyrifolia NAKAD & 2 AAIZ 0.2 ol
AH|E = HY 2R e bl FAZTEIH dEA Atk B AFdAME FWllUFY FE2E (Pyrus pyrifolia
leaf extract, PPE) 9] ultraviolet B (UVB) 2E& 0l tigt T F Hfold X B3 EAE HF3IS T Lactate
dehydrogenase assay$} DCF—DAZE o] &3t HAdE4 A& PPEZ} /17t Hfoldl oA UVB 2Ed 2
of 93] FUE NEEA 2 JYHE SHNLFTE 5 EZ o2 JAT Bt ol nEZE= o} 7]5H
3}, WA 9] Ash ol MEAEIA ] A QAR caspase—3 FAE F25HA AAIES HAAFUE AEF
S 2, PPE+ UVB2Ed# 29 93] HAHE S4AT-S JAAFHOH, o2 QU3 A7l IREME AFES
K02 AMage AT

Abstract: Skin damage is mainly caused by environmental factors such as ultraviolet light, heat, and smoking. It is
known that reactive oxygen species production is commonly involved in the pathogenesis of skin damage induced by
these factors, causing skin aging. Pyrus pyrifolia Nakai continues to be a popular and highly consumed fruit in many
countries with known beneficial effects including antitumor, antioxidative, and anti-inflammatory effects. However,
there is no evidence of a therapeutic effect of Pyrus pyrifolia extract (PPE) against skin aging via inhibition of
mitochondria-mediated apoptosis. In this study, we investigated PPE protective effect against photoaging induced by
UVB (50 mJ/cm?) in HS68 human dermal fibroblasts. Lactate dehydrogenase assay showed that PPE significantly
protected HS68 cells against UVB-induced damage in a dose-dependent manner. Other assays using DCF-DA
demonstrated that PPE protected HS68 cells by regulating reactive oxygen species production. PPE also regulated
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mitochondrial dysfunction and mitochondrial membrane potential induced by UVB, and inhibited UVB-induced
caspase-3 activity. These results indicate that PPE protects human dermal fibroblasts from UVB-induced damage by

regulating the oxidative defense system.

Keywords: Pyrus pyrifolia leaf, dermal fibroblasts cell, antioxidant, mitochondria, antiapoptosis
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B EATH12,13]. 7] H“‘I% ATE T3 & o, 4
241 U 2758 53 FAE AFE AV 7Es
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AS B 71542 A8 TheAde HAES T

2.1, Ak

Dulbecco’s modified Eagle’s medium (DMEM), fetal
bovine serum (FBS), penicillin/streptomycin (P/S)<2 Life
Technologies (Carlsbad, CA, USA)oNA st A8}
k. Dimethyl sulfoxide (DMSO), 3-(4,5-dimethylthiazol
-2-yl)-2, 5-diphenyltetrazolium bromide (MTT), phosphate
buffer saline (PBS), 2,7-dichlorodihydrofluorescein
diacetate (DCFH-DA), paraformaldehyde (PFA)
Sigma-AldrichAH(St. Louis, CA, USA)°lA T4+
o} 5,5',6,6-tetracthylbenzimidazolyl-carbocyanine iodide
(JC-1) kit= Thermofisher Scientific (San Jose, CA, USA)
A FUSIH S, caspase-3 fluorometric substrate kit
= Biovision (Milpitas, CA, USA)ollA 43ttt 2 ¢
of A4E BE Aoke BEHE 57 ooz ALa)

Ak

22, M=xHF & A=

2 Ao AR SHEel2 2014 69
U= 3AT(37°28°35.8"N, 127°42°18.9”E)ll AAY5}
T TEE W E ReEHE AEE AHSAS F
A& AAE el 1089] 70% ole-e& 71sted 24 h
&3 54 dxsbe] 21.29%] FEE(PPE)S
53l3th —20 ColA B#ste] A Al gujjo 5o

ARE-8FA .

2.3, M|ZHHF

Human fibroblast HS68 cell lines= ATCC (Rockville,
MD)ll A g/ 7uste] ARgstem, 37 T 5%
CO,, 95% Z=Z1olAl 10% FBS, 1% P/SE EZF3he=
high-glucose DMEM Hi A & AH&-3FATH14]. A2+
2 ~ 3 rith 1:39) W12 Akstel MFstech



2.4, SHLIFL

2.41. Lactate Dehydrogenase (LDH) =X

HS68 M EZ 96-well plateol] 1.3 x 10* cells/well®] &
F31al 24 h vl Y$k &, UVB (Sankyo Denki sunlamps)
Z 50 mem’ (40 s BYHE =FIP oM, FEE 10
~ 200 pg/mL = YA o)ZT(vitamin C) 100 uM &
T2 24 h ABFATH15]. 45HS 34351 LDH kit
E A}Q*@}O% A&k 3 spectrophotometer®2 517 nmoll
q g = —.760}%13} AZEAES thzTol

M EZ48(%) = (test substance-low control /
high control-low control) * 100

2.4.2. Reactive Oygen Species (ROS) A7s =3

ROS =4-& DCF-DAE AH&-3}4] fluorescenceS =
Asl= WHE o] &3l tl1]. FFE2 ROS &4%
=4S 93] 96-well black plate©l] HS68 cell& 1.3 x 10*
cells/well®] #F3FaL 24 h H]Y¥$H ¥, UVB (Sankyo
Denki sunlamps)S 50 mJ/em® (40 s %?l)i =E3H e
), i%% 10 ~ 200 ug/mL EEE 1 h ¢+ 233
T} 71 ¥ 15 uM DCF-DAE %2 % 20 min 7} v 3}
Atk PBSE A& & fluorescence excitation 485 nm,
emission 530 nmZ FFAEE =A3HTH

2.4.3. NADH Dehydrogenase %! O|EZC=Z|0f X &5F

96-well plateol] HS68 AlEZ 1.3 x 10* cells/well®] &
ZF3}a 24 h viFd & UVBE 50 ml/em® (40 s &<h
2 2E39oH, 25 10 ~ 200 ug/mL X A
o) 2 (vitamin C) 100 uM 52 24 h &3I4tk

MTTE A 2Jsted 3 h vj¥F -, DMSOE ©|-8-3H decrys-
talizeA| # spectrophotometer2 570 nmol| A FF=E =
Atk =3 Agrt Bd M2 vEZE=go} 7
A9 =A& Q8] IC-1E 5 uM FEZE 1 h A5t
fluorescence excitation 485 nm, emission 530 nm= &%

HEE SA3AT ©|v]X]= fluorescence microscope

£ o8&l FgsiAth

2.4.4. Caspase—3 =X
100 mm dishell HS68 A ZZ 1.3 x 10° cells/well® &
313l 24 h viFSE 3 UVBE 50 ml/em® (40 s 5<H)

et B FEEY) wEEn 8

, FEE 50 ~ 200 ug/mL T A

T2 24 h Attt A
22 1y51s buffers ©]-&3te] Ty
A8t A5 HslAth 45
radford assayi M g AFT T cas-

pase-3 activity kitE &3l SA3FHTH

2.5, EAIXz2|

EE =432 mean + standard error of mean®. 2
FAIEAT 2 A2 FAIA 2= Graphpad Prism
5.0 (San Diego, CA) ZZ 135 A3}, one-way
ANOVAE ©]-838t3 o, AFFHA -2 Tukey testE ©]
gatel BEgkel FoAE % vl A 2
ATt

3.1. I

%3, S 55 wilehe AeE A
H, 53] o] /d

g7t Tad A94g
O} L o] 4k3}Z &=ol Ul PPES] HEEHNE 7
37] 913, A PPEE ©xC2 A sl Az v
A Y AHEST LDHE e Al A=xd
Q| &A= EAZA] pyruvic acid®} lactic acide] 7}
A2 Mgl Hofste] Zwjakg-5 3, LDHE WX
g AlZ7Y S E o S uUel LDHYE s 15].
wh2bA], Figure 1A} 2], 10 ~ 200 ug/mLe] PPES
HS68 AMZF0l 24 h 52+ * 2|3kl LDH assay= A 3E
EA9EES AT A3 200 ugml FE7HA G
o] gIth o]E HlEI O UVBE ZAMSIY] AZEA
o WX]:= PPES] RS &#E HAESITE Figure 1B
Ao} o] thxTo] AEEA0] 21735% FEOZ
Z718kd o, ol PPES 10 ~ 200 ug/mLE 2] 3
S uf] AEEFA0] 181.60 ~ 11045%2] % o|&EAH o
2 NEFAo] ZaEe S I AT Bt
otye}, FAET vitamin C 100 uM =9} H 23}
e Wt Fsste AxmgAA aRE S
AATHFigure 1C)[15]. ©] A= 33 PPEZ7} UVBO|
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Figure 1. Effects of PPE on cytotoxicity and UVB-induced cytotoxicity in human dermal fibroblasts. Cells were treated with
PPE alone (A). After cells reached confluence, they were stimulated with UVB and then treated with PPE for 24 h (B).

Cytotoxicity are expressed as percentages of controls. Values are the mean * standard error of mean. =

control group; “p < 0.05,
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3.2. OEMSOIMZNHA PPEL] UVB AEFH AN CHSH
ROS A7 =1t

Zpe) o] Bl Flo)] 2AEE A
o] Aol 7=, HRAE W A 4k a4
=9 W A "o YA OSE superoxide
anion®] THEO AL ©]= superoxide dismutase®l] 2|3l
hydrogen peroxideE @A sHAl =W, EAttAE o] F
A 9 T} 22 Holw<43 §HE-5h fenton reaction
< 33l 9.9 dk-&Ado] %3 hydroxyl radicale 343
stA Aok BarEo] Uui14,16]. A B HA=
E9 ROS &24%F B9E T3 fiRsgy ¢ &
sadsE FHE vyt o, IFFEE, S5FE
&, 523 =, 7HUFSFEE 5ol 1 doltt
[17-20]. WebA B AFdA= o]t Ed4kaFol
UVBE F 58 Alx54d 9 Abdol] ddz o= 3o
sh=A sk flste] Al W
o] %5 DCF-DAASFS ARg3ste] 7 0}923}. Figure
29} o] "z 7§ 227.51%Z ROS7F S7HE L
o, o]u PPEE 50 ~ 200 ugmLZE 23S u] {2
2O Z 17514 ~ 102.38% FAas= A A =+ Q)
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3.3. O MSOIMIZNHA PPEL| UVB AEHM AN CHSt
NADH Dehydrogenase 25 &1t 2! 0|EZE=2|0}
TR Axls

Krutmann®] Aol W2, UVBO| 9|t 4ks}2] 2~

Ef2E fEHE AEE4e nEZCE } 27 9]

EkslaEsta] x)) Al 429 A 1 F, 2016

p < 0.001 compared the

< 0.001 compared the UVB-alone group.
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Figure 2. Effect of PPE on UVB-induced ROS generation in
human dermal fibroblasts. Cells were stimulated with UVB
and then treated with PPE for 1 h. ROS generation was
measured by the fluorescence intensity of DCF-DA (A).
Representative pictures are shown (B). Scale bar = 100 um.

"y <
#p < 0.01 compared the

The values are the mean + standard error of mean.
0.01 compared the control group;
UVB-alone group.
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Figure 3. Effects of PPE on NADH dehydrogenase in
human dermal fibroblasts. After cells reached confluence,
they were stimulated with UVB and then treated with PPE
for 24 h. The levels are expressed as percentages of
controls. Values are the mean + standard error of mean. ~ p
< 0.001 compared the control group; *p < 0.001 compared
the UVB-alone group.
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A8 o]&HI UrH23] ¥ A3
B3l mEZEg ot B9 S-S ste] PPES] &3
£ Bl Bekor, n|EFZTlote] ARG A ] Q)
+ NADH dehydrogenase &4 E=3H SA3ITH A+
A3}, UVB ZARE2 NADH dehydrogenase”} ) 7ol
i3t 2820 + 1.42%=Z YERJ S §-2J31A] 43t
fom, PPEE A8 gt 27 UVBY 4Hs}~E# 20 o
3Fd PPE 10 ~ 200 ug/mL F=olA tlZ&T tiv|she]
FZy 5727 + 4.84 3} 71.76 + 1.65%C.2 BAZ o7
oA BHEdh= AS 1T 5 AATh(Figure 3).
ollz}, UVB AR mlEZEg o} 9=
ol thRlske] 6332 + 5.16%= UERNo] F2]3}
Al A= AL, PPEE A 2]d A7 UVB] 4Fst-Ed|
2~ol] ti3}ted PPE 200 ug/mL &=l A tjZ7ol Ty
3tod 78.65 £ 6.13% 0.2 BAIH O 2 fo|tA 7hAas)
S TH(Figure 4).
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3.4, OEMSQOIMIZZ0|A PPELS| UVB AEH AN CHSt
caspase—3 &M M1}
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EHRAE F7HAA cytochrome ¢2F 22 pro-apoptotic
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Figure 4. Effects of PPE on mitochondrial membrane
potential in human dermal fibroblasts. After cells reached
confluence, they were stimulated with UVB and then treated
with PPE for 24 h. The levels are expressed as percentages
of controls (A). Representative pictures are shown (B). Scale
bar = 50 um. Values are the mean + standard error of
mean. ~p < 0.001 compared the control group; *p < 0.01
compared the UVB-alone group.

mediatorsS AEZAZ FHIHA FrHle). o2 3|
ol 2] apoptosis T# A} A T So] SAsEH
MEAEAZE FEETAL A ATH16]. Caspase=
Mz APE T ASAGEAE HEZ YollA B
el procaspase2] AEIE ZEA)5}tI7F ROSSF 2
240l oJ3l &3 A cytochorme coll 2J3)] 3l =
A 43} 23], ]2 caspase family 5 caspase-3&
caspase-83} caspace-92] AT E FEAAH HFTHOZ
MZAE S fFEshe Z2oE defA ATH24] weEhA
B2 AFAES A9 7S Tl HFAZAE A
E Hagk v o, 7] I d a5FEE A5 T
FAZAA P EZEg ol FAA B-cell lym-
phoma 2 (Bcl-2)-associated X 2 Bel-22] ®18}7F 47|31
cytochrome ¢&] B = <13l caspase-3 B4 AA a=
vk Bad vb UoH18]. B dTolx= PPES
caspase-3 &4 AT FRlsith. UVB AR <13
caspase-32] &AJo] tiET thH] 260.64 + 17.01%Z L}
B o3 271 #Ed 5 dglen, o] PPEE
A 2] gk A3 caspase-3 +F°| PPE 50 ~ 200 ug/mL &
ToA et oirlEke] 173.01 + 30.52 - 13644 +
444%= SAACE frolstA FasigloH, o=
vitamin C 100 uM §%2] &3e} H]=3 =2 3l
=] A TH(Figure 5).
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Figure 5. Effects of PPE on caspase-3 activity in human
dermal fibroblasts. After cells reached confluence, they were
stimulated with UVB and then treated with PPE or vitamin
C for 24 h. The levels are expressed as percentages of
controls. Values are the mean + standard error of mean. ~"p
< 0.001 compared the control group; “» < 0.05 compared
the UVB-alone group.
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1) PPEZ HS68 A3l 10, 50, 100, 200 ug/mL2] &
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A & sx AR AEFHES TS BNt
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