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Inhibitory Effects of Lespedeza cuneata Ethanol Extract
on Ultraviolet-Induced Photo Aging
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Abstract

To investigate the inhibitory effects of Lespedeza cuneataextract (LC) on photo aging, skin aging was induced
by UVB irradiation of hairless mice for 5 weeks. The skin erythema indices for the positive control (PC) and
Lespedeza cuneata extract (LC-1%, 3%, and 5%) groups were lower than that of the control group. However,
both lipid and water capacities of the PC and LC-3% groups were significantly higher than those of the control
group. Skin wrinkles in the PC and LC-3% groups formed in a pattern of shallow furrows and thin crests.
Skin TBARS contents and XO activity in the LC group were lower than those of the control group. The activities
of GSH, SOD, and CAT in the LC-3% group were significant higher than those of the control group. Therefore,
Lespedeza cuneata extract could be an effective natural herbal material for the inhibition of skin aging in hairless

mice skin.
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(1). Ultraviolet-B(UVB)¢} 22 #1242 AA W A-2Hd
Z(free radicals)®] AJ4t# 4ks) wWrof A Al (antioxidant
defense system)®] #&8 S 7jd] FFxZ U 9449
ot PSR AT F29 AEdte)] &4 4o A
JrEH2E FEA FU23). 23FH oz Fid oA
g At Ed 2 95 33t 3 (photoaging) S 318t
A He Aolth4). F=3}e] Ale] He 4t (reactive
oxygen species, ROS)= A 9] AbAathAL 4 T &2 A4 L
T kA Ao oz Qe S 1 FRHREE su-
peroxide radical(O, -), singlet oxygen(*0), hydroxy radi-
cal(OH "), hydrogen peroxide(H:0z) 5] JAth(5). o] =3t
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& 4] 2+~ mitochondria, endoplasmic reticulum 59 A3

A
T2 AEge 48 o)A H JRrE3E =3
AL Fch, Al Ey 22 9] &3-S Wolsle e AA W it
3} A E & vitamin E, reduced glutathione(GSH)¥ Z-& H]
274 323t A ¢ superoxide dismutase(SOD), cata-
lase(CAT), glutathione peroxidase(GPx)9} 2-& 343t &
2 A7 EATHE,7). ol 3 JH =3t HAE 95 Fats)
Fdo] =& 7ISA LA o] AT Eo] $em((26) 53]
Fx 3} Ao EHE Hole HA AEAYE o] &3 it
A AN ATV Al=EHI Ao

oFIE (KB, Lespedeza cuneata G. Don)< Z3
(Leguminosae) A+-2] & (Lespedeza)ol] &3t o g s 4to] 2]
EE HFY, AYRCHER) 5 oY 7HA oo EZE £
1 R A 713, R, SRS T X5 2o gt
ok & o] A& EZ E = pinitol, flavoid, phenol A &9]
glom 242t (free radicals) &A 5T 32k g4 o)
Ae AeF BHiEil Jrh8-11).
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Qi Qs WAHE waje] BASH FoIAA P &
Lol WEE BFART A ZAE QG AREA
Pl oA ERE Folun Bk,

2 Y FE=9| =H|
< AN A FY3t] AP A3
o, Al B4 7]1(J-NCM, Jisico, Seoul, Korea) & &4
EFA No. 605 S & -20°C o]ste] A
BHsIAAN FE8& AEZ AMSS AT WS EHEA Y (re-
sponse surface methodology, RSM)& &85} o= x5 o}%
8 20 goll tig &iulE 20 mL/go 2 3}
, TEAIZ 66417, dEg FE 53% FEX
el

oy
o4 QoI NEE SAAZS ] B 4PL +sd0
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Hydrogen peroxide= Junsei Co.(Tokyo, Japan)2] A&
< o] &3t en, UrA F4E& Al BT Sigma Co.(St.
Louis, MO, USA) Al#F& AHE3tATh gk A3 o] &3t
Sl 53502 A& ATE A ZAEA Y e
302 nm¢] UVBZ 0.6 mW/em e Z =& WZ&se UVB
sunlamp(UVM-225D, Delta OHM, Padova, Italy)S A}-&3}
Aot AL A AR|= UV-radiometer(HD9021, Delta
OHM)E AF&3t¥ 1, ZF X2 A2-L inverted microscope
(Axiovert 200, Carl Zeiss, Jena, Germany)$} fluorescence
microscope(Axio imager, Carl Zeiss)E AF&3}3th

Al & = O Al S =H=
MEEE 3 AEE ER
A TE

(OrientBio, Tokyo, Japan)S &9kuto} 1
HESA F ALt er, A3 A 71t Sk AbRe B
A

)

ARl FHEFATG AFF AL 2% 22+1°C, FUFE 50

RwestE fUAN] S vhesE A 2ALE
cages] 715 F 5 9o FLsA 302 nmel UVB 60

Table 1. Experimental design of male animals

Groups Experimental groups

NO Normal control

CcO UV +base lotion” treated group

PC UV +ascorbic acid 3% treated group
LCL UV + Lespedeza cuneata 1%

LCM UV + Lespedeza cuneata 3%

LCH UV + Lespedeza cuneata 5%

DBase lotion: ethanol (30%) -+ propylene glycol (50%) -+ distilled
water (20%).

S L=
57719 Fxesl £ F g, Z2hAFYE, SHFE
2 S HlEE EUY SAE VE AR 3
o] gNo|| ascorbic acid 3%, Lespedeza cuneata 1, 3, 5% =
g Asle] A %3 T 5577 1Y 13 200 pL =¥ 319}

3]
GmbH), 2181 4
tronic GmbH)E AF&-3le] v 52 WHoZE =¥ 554
He g SAIH

o AddFE wFd HzE
material, Flexico, Tokyo, Japan)Z ©|-&3}] 3233 (rep-
lica)& W A] skin visometer(SV600, CK electronic GmbH)
2 F59 FHE dFS AT

hyde(NBF)ol| 24413t g stQivh. ng e 242 97 A5
< xdsle AES FHot g5A12) ¥ paraffin E50] 2
], 22 A 7)1(RM2125, Leica, Wetzlar, Germany)Z 4 pm
o] FAZ AA3 T2 polylysineC. E coating® slideol] &
At 2FHAHL xyleneS |83} paraffing A AstaL
alcohol® T/HTE 1027 FFAA SHRTE AHG F,
TRz ] WYt FF37] 918t Hematoxylin-
Eosin(H&E) 94-& AA3FA .

f

GSH %! TBARS &

A3 GSH 32 Ellman(12)9] ol whe} ZA3+4
o} %3 v a A A= 4% sulfosalicylic acid 0.5 mL
£ 23 dAEYEE F, 45 I8 FS 0.1 mM 55 -di-
thio—bis(2-nitrobenzoic acid)7} ¥ 0.1 M sodium
phosphate buffer(pH 8.0)¢] 21 ¥--3A)1#H WA A p-nitro-
phenolS A3t #¢38 GSH &F2 duld mgd
pmoleZ YE A} A HH4FsHTBARS) $H#-2 Ohkawa
S(13)Y Wil et SAHEATE T A8 &9 FAkstA|
AL M Z7A 3ol A 2-thiobarbituric acid &3} 7}g Wt

L1l

E

08!
N

o mg rlO 0

SA1A 71 TBARS g5 532 nmollA S35t TBARS
ke dwld med nmoleE EA|SHH T}

XO, SOD 2! CAT &M =H™

T 5 % 2] % xanthine oxidase(X0)9] &A=+ xanthine
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Z1AZ ARE3se] 30°CAl A 2027t RESAIA AAdE 84
92 nmoll A FF =S =A 3= Stripe Della(14) 9]
Z3to] 233 AT dYe G409 Fo e
2 1 mgo] 1& &9 ¥re-3t 714 Xanthmegi—rEi
= uric acid®] %¥& nmoleE A3t SODe &4
hematoxylin A-54t8}e] JAHEE FE3= Martin
59 ¥ g}k 0.1 mM EDTA7} ¥ 50 mM 214k
A (pH 75)01] 10 uM hematoxylin ¥ & A NS 7}
SA1A A E hemateing 560 nmol A 43
o 549 %“‘:E AT 24 E ‘;}-CH% aads
Y] ¢k ukS-ol =9] hematoxylin AH54

e AEE 1 unitZ 3t @A 1 mgo] 1# &9 ut
unit2 ¥ A3t CATY A4 == hydrogen peroxide
71AZ do g9 E AEE 240 nmollAd FHEE ¢
BAEZAFE=004 mM ' cm HE o] &3te] B 2
3= Achi(16)9] W ol 3l =39t FA4
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BEE ARAYE Juy TFAAE YeEhgglen, 72+ 1
5 2 Had BAF F94d2 SPSS 10.0(SPSS Inc, Chica-
go, IL, USA)E ©]83}4] one-way ANOVA £ & p<0.05
4394 Duncan’s multiple testoll &8l 733}

= oOANAHEH = =
o F =hiE 3 72 et #s

UVB ZAbe] 93] vepve 379 Ius §&, &
% Z3+= Table 29 2o} 127 COF9 THi== A4
NOT9 "3 31% FostA =A Yepd At o] I
F=3slE 3 Lim 5(2)8 dFAE UVBE XAMSH
COTolA SutErt A YElg o, o] UVB ZALE <l
= &=+

Sk 9 R 27N E HFo] At JdFHEL 8
o2 Q3 yRrEutolgla & 4 JTh(17). Ascorbic

acid 3%5 A 2| PCit-& COwoll MIsf oF 7% WA Jebst

Table 2. Changes in erythema index, lipid capacity and mois—
ture capacity of hairless mice (male) skin in 5 weeks

Erythema Lipid capacity Moisture
Groups Au)Y (%) capacity (%)
NO 80.93+5.48" 3.50+0.50" 51.17+9.43"
co 105.60+14.08" 1.57+0.38" 34.56+7.69"
PC 98.53+10.18" 293+0.93"  4584+6.20"
LCL 96.67 +2.48™ 1.33+1.53" 39.77+7.61%
LCM 95.80+13.79" 267+058"  4457+7.33"
LCH 100.40+9.11™ 3.00£1.00"  3371+598"

The values are mean=*=SD of 5 mouse.

VAU Arbitrary unit.

*Values within a column with different superscripts letters are
significantly different each other groups at p<0.05.
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Fig. 1. Comparison of replica image of hairless mouse (male) after 5 weeks. NO, saline treated group; CO, UV +base lotion treated
group;, PC, UV +ascorbic acid 3% treated group; LCL, UV + Lespedeza cuneata 1%; LCM, UV + Lespedeza cuneata 3%, LCH, UV +

Lespedeza cuneata 5%.

Fig. 2. Histological observation on male hairless mouse skin after 5-week experiment to evaluate the inhibitory effect of LC
on skin aging. H&E stain, x100. NO, saline treated group; CO, UV +base lotion treated group; PC, UV +ascorbic acid 3% treated
group, LCL, UV + Lespedeza cuneata 1%, LCM, UV + Lespedeza cuneata 3%; LCH, UV + Lespedeza cuneata 5%.
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A3 Axe Fdo] dAEE d4E YEAS
o HZE| L Roljdts
UVB ZAtel] o3 o322 i sioh A9 e fddas
AU EAlskE Fatst aiA19 G448 AdAANIZA A
Eute] £47 DNA, @ d, A4 5o A FHARES
AEIA A =3 E £33 5(22). AAE A v EZRE
o] GSHS} TBARS 32 Table 33 2tk UVBE XA}
COTol A 2] &8 Wolste d4atstasl GSHY &
Fe AAas Heden offE TExTA COT9| 0.20
umol/mg protein® Hl3] 15~45%2] 2] 715 el
ATHP<0.05). AFFH2s) AE 2 ALE-E= TBARS 2
OFTE =X oA COT 45.28 ymol/mg protein®l] H3] 21
~25%2] o3 s BIH(p<0.05). Aol ofs) A
AE GAMATE 22 F (A AsLE oprlsta A A
2betE o] 22 A Yol 2H e HAS oFr]ste] thergt
Frgt FAl estE A okt FEE
=

=
= =XF FolA A W FakstEa’] GSH &9

ChAbsA g Bist

Table 3. Glutathione and thiobarbituric acid reactive sub-
stance levels in hairless mouse (male) of skin
(pmole/mg protein)

Groups GSH content TBARS content
NO 0.36+0.11° 25.04+7.35%
CcO 0.20+0.11° 45.28+16.94"
PC 0.29+0.06™ 3457+871%
LCL 0.23+0.06™ 33.93+£9.69™
LCM 0.28+0.03" 34.15+2.46™
LCH 0.26+0.02" 35.55+2.89

The values are mean+SD of 5 mouse.
*Values within a column with different superscripts letters are
significantly different each other groups at p<0.05.

7kt TBARS A|A#ibsl o] g Ho, ofw
Eo] AL Ho g g 3 Fo] hslH &g Wols)
£ AAlste o E AtmdHh

XO=e AA Ao EAStHA MzFset #HES 0 - S
AYRA AEE4E ob7lete Ao 2 S8 UATh23,24).
2ol Ao g2 RE AAEH superoxide anion radical(O. )3}
2o Fa|AA = superoxide dismutase(SOD)el €3] hy—
drogen peroxide(H;02)Z 31 o] A2 TA|] catalase
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Table 4. Xanthine oxidase, superoxide dismutase and cata—
lase activities in hairless mouse (male) skin
(nmole H20: reduced/mg protein/min)

Groups XO activity SOD activity  CAT activity
NO 1.3840.27 18.07+4.16° 18.45+0.34

co 3.59+0.67° 4.65+4.89° 8.68+3.04

PC 254+0.67 7.35+2.80° 11.49+5.31%
LCL 3.14+0.71™ 5.65+4.69 13.76 +2.72™
LCM 2.64+0.10™ 1043+4.40"  1512+3.97"
LCH 2.46+0.49" 955+7.03"  1356+4.44"

The values are mean®=SD of 5 mouse.
““Values within a column with different superscripts letters
are significantly different each other groups at p<0.05.
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