ISSN(Print):: 1738-7248, ISSN(Online) : 2287-7428
Korean J Food Preserv

21 (2}, 264-275 %2014& )
http://dx.doi.org/10.11002/kjfp.2014.21.2.264

R, EpEAETye g

The Korean Society of Food Preservation

Improving the efficacy of Lespedeza cuneata ethanol extract on
ultraviolet-induced photoaging

Hee Kyoung Jung, Mi Ok Choi, Bae Jin Kim, Seung Kyeung Jo, Yoo Seok Jeong*
Biohealth Convergence Center, Daegu Technopark Daegu 7M4-801, Korea

O[2LZ OIEtE F=&=2| Al2IM =0 2jet I|F s M =3}

BE7 - A8 - A - 27 - B
(ZH) B 2 =ut3 vlo| 2 A ZEHHIE

Abstract

This study evaluated the improving efficacy of Lespedeza cuneata ethanol extract on skin photoaging induced by
ultraviolet (UV) imadiation. The total polyphenol and flavonoid contents of the extract were respectively 134.98+1.70
and 16.20+0.05 mg/g, respectively. The superoxide anion radical scavenging activity and electron-donating ability
of the extract were shown to be dependent on concentration, and the antioxidant ability was shown to be more
effective in superoxide anion radical scavenging activity than in electron-donating ability under the same concentration
conditions. In the in vivo test conducted using haidess mouse with skin photoaging induced by UVB inadiation,
the skin erythema of the groups treated with the extract (AS) reduced to 28% of the control, and the skin moisture
content increased to 131%. The extract treatment of the UV-damaged skin improved the morphological and
histopathological state of the skin. Furthermore, the SOD, GST and CAT activities in the skin tissue of the AS
group increased, and the XO activity and TBARS generation decreased. With regard to the genes related to the
photoaging skin, the expression of PAK, p38, c-Fos, c-Jun, TNF-a and MMP-3 in the skin of the AS group were
found to have decreased. It was therefore concluded that Lespedeza cuneata ethanol extract can reduce wrinkle
formation in the skin due to the regulation of the gene expression caused by the exposure to UVB light.
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G. Don)2 92Ut B3t 98, T, ujvt 5 ofA]olo|
XS B3 AE2H Y= 1 38 59 7

1 R
B3l 2%, 7%, 14 T A5E& FAEHA AHREHIAT
OFFT-2 pinitol, avicularin, trifolin, quercetin, kaempferol,

vitexin?} 2-& FeiR o= T O¥S BB S
FHrate] gt 3 it 84S vl B ohue) I
=3t Aol fr83stthal & YA A= vitamin E $0]
EUH15-19). webA ofthE FEE] 7 Fe3) oA
(20), B2k} 9 el g ato] sl LR A7 o] FolH ot
(15-18) AAA o2 sPgF ZAE ol F7tE oA fras
QA 37 Fres} oA 9 s vepEA o B8 A2
YR Bl g vl glok & AFex e o oflehE FEE
o] sPgFE T HrtElolA dEA 0T FANETH
FEoAARE 25 Feehy FEol7bA] 9 Fiest A
o T8 FEAS YepeA FRlstarat ofhE oler
& FEEY Y 24 IR B3t fiE FERES
ulde] 9% B3 A aF5HIIE s

Mz 3 gk
A=
B Ao AMEE o7 ofAE S FEEA
35%, ©l3t oftE FEE) @ TEAF O AHEH of
FEES IHS IAE 2AHEL (AT X (Soriso Co.,
Gyeongsan, Korea)ol| 4] A3 @o} A1-8-3} T}, of#& ofjgk
S FEEL oFfE 100 goll 60% ©lEHe 2 LE 7}3he]
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Table 1. Composition of formulations added with Lespedezn cuneata
extract

Ratio (%)
Components Base sample ~ Base sample containing
(vehicle) Lespedeza cuneata extract

D. 1. Water 56.75 56.55
EDTA-2Na 0.03 0.03
Allantoin 0.12 0.12
1,2-Hexanediol 3.00 3.00
Glycerin 5.00 5.00
Hydroviton 24 250 250
Konjac Mannan 5.00 5.00
Natrosol 250HHR (1%) 5.00 5.00
Hyaluronic Acid (1%) 10.00 10.00
Carbopol 940 (2%) 10.00 10.00
Ethanol 0.90 0.90
Emalex HC-40 0.70 0.70
Vitamin E Acetate 0.60 0.60
L-Arginine 0.20 0.20
Phenonip 0.20 0.20
Lespedeza cuneata extract (35%) 0.20

Total 100 100

sl gy &3
Yoon 2] *H(23)S W3 3}e] 1,1diphenyl-2- picrylhydrazyl
(DPPH)HO.Z o}
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donating ability, EDA)S 573131 th. DPPH(Wako, Tokyo,

Japan) &4 5 mLol| 50% ethanol ©]-&3}4] 0.05, 0.1, 0.5,

075, 1 mgmLe] TEZ &) A7l oFHE 5= 05 mLE

38 o5 157 ¥H3- ¥ microplate readerS ©]-8-314

517 nmol A FFEE SAAT SFHAN FREE
0

2 4e B Al AATATE YT

7 12 ©

EDA(%) = (1-A1 53711 FREAI ST/ &
F5)x100

of#E FZEEQ superoxide anion radical AA%
(superoxide anion scavenging activity, SSA)> Na 52
nitroblue tetrazolium(NBT) 1% (24)S W Esle] =4
stttk 2 w5 ot FEE A58 0.1 mLel 0.1
M potassium phosphate buffer(pH 7.4) 0.6 mLE &3 5,
04 mM xanthine(Sigma-Aldrich)®} 024 mM NBT
(Sigma-Aldrich)E =<1 7|29 1 mL3} xanthine oxidase
(0.049 U/mL) 1 mLE 7}5}e] 37Coll A 2087t HH-&-AJF T
1 mL 1 N HCI& 7}3fod RE&-& A A A1Z] Y3 microplate
readerZ 560 nmol| A FFEE SAATE SN F
FT = U= 42 53| superoxide aninon radical A&~ 52

LERA AT

SSA(%) = (1-A1 2371 35/ A RT3 72
)x100

]Iio{(
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HAHFEL 6573 7(20~27 g) HR-1 hairless mouse
(Japan SLC Inc., Shizuoka, Japan)S &Fito} 28 FEA}
(&% 22.1£1C, AHFE 50+5%, BEF7] 12417hHl A
17U A7 F Agol A&t e, A7 A 7zt
S AR} E2 sl FEetAth AT Casagrande
59 ATF25HE a1t Table 29 20] 5702 W
om, 7zt 73 3ut A ARgste] Aok SEAY
ol #EE mE G (el A g2 vlo] e A
A FE4 3 &2 Y3 (Institutional Animal Care
and Use Committee, IACUC) Y 2 57314 333t

Table 2. Experimental design of animals

Groups Experimental group
NO Non-UV ' treatment
CcO UV treatment
AB UV treatment+vehicle
PCA UV treatment+vehicle containing 0.2% ascorbic acid
AS UV treatment+vehicle containing 0.2% Lespedeza cuneata

60 mJjcm’ %] UVB %25 1 minimum erythema dose(MED)
2 3t 179 HA0 2 1 MEDY SV A AY 11402
177l 33], 557 FF vl o] 2K o™, UVB AL
2 UV-radiometer(LP9021, Delta OHM, Padua, Veneto,
Italy) 2 Z43tAth 557 F=3} §2% &, Table 29}
22 2719 A8 200 mgS 557F 1Y 18] vl ol =33}
At

o8 sdir g RFE = £
7} At npg-A~E0] ui Wl =% Mexameter

(MX18, CK electronic GmbH, Koin, Germany)S A5}
3, 5 FEY FEIFFS  Sebumeter(SM825, CK
electronic GmbH)$} Corneometer(CM825, CK electronic
GmbH)E AH&-3te] HIZGH HhH o R Alg =¥ 7RF 51t
T 13] SA4s3th

=
ujjF-of] A 2]2Z 2] W(SILFLO impression material, Flexico,
Tokyo, Japan)E ©]-8-3}] 25 53 (replica)= A28} S
™ skin visiometer(SV600, CK electronic GmbH)E F& &
HE &t FEAE A FXE IRl An

Tsxael TAWE| i

—

ol

577 AR =X § =AW HAE flE 24 AF
TE9 vEZAS AFHIA 10% =4 formalin £l
2417 B¢ ASAY 1HH 21 L qRASS £
st AAS Hst @417 &, paraffin 50l Evljste]
%2 H 7)(RM2125, Leica, Wetzlar, Germany)Z 4 ym &
AZ A3 L polylysine 0.2 FZHH slideo] £ A&
sttt 22 AHL xyleneS ©]-8-3}] paraffing #| A3kl
GIEH FHTE 108 5 FFAA ST AHT
5, HRxA ] W} S IESH7] 8t Hematoxylin-
EosinH&E) 9412 AAlst9qt). =8t 219 W w93

e = ##3s)7] 93+e] Masson trichrome G413 317 S
o, o3& 9 B H A T = Mucicarmine G41S 53519

w23

I RXEL Satst S48 £

Rz if tstas 49 5742 9130 BiovisionA7t
A F-3= assay kit(BioVision Inc., Mountain View, Milpitas,
CA, USA)E o]&3to] Algd ol Fsko] SOD, GST
9 CAT A484€ 245908, 71 A9 5] AH8H
o3 22 vl ) @eld 388 BCA protein assay
kit(Thermo Fisher Scientific Inc., Walham, MA, USA)Z A}
83lo] A3 proteinmg)F 2t E4AEAH 0 Z ALkt
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7} AP F=E] w9l A AHFH T 222 RNAlater
RNA Stabilization Reagent(Qiagen, Hilden, North Rhine-
Westphalia, Germany) S AH&-3to] Bk § 2 A3l o] &
3} T} RNeasy fibrous tissue mini kit(Qiagen)E ©]-8-3}¢]
7} %70 g HE] 323} RNA 2 g RevertAid First Strand
cDNA Synthesis Kit(Thermo Fisher Scientific Inc., Walham,
MA, USA)E ©o]-&3}o] cDNA $4S 53839 t) cDNA
0.5 pL, forward primer(10 pmole) 1 pL, reverse primer(10
pmole) 1 L, SYBR Green supermix(Bio-rad Laboratories
Inc., Hercules, CA, USA) 12.5 1L, B15/F<4 10 L &%
3lo] PCR HF3--S M8 0™, AH&% PCR primer?]
Q7| M €2 Table 37} ZTH26). Bio-Rad iCycler real time
PCR system(IQ5 Real time PCR detection system Bio-rad
Laboratories Inc.)S AF&3}lo] RT-PCRYF3-S 315192
o, Z A¥ed FRAAEERH AY HoAle
Ct(Threshold Cycle) #tell 713+ GAPDH %12} thH] ¢&
Fe NES(%)E HERA AT

B Ay BE 4% Aol 33 vk A3l oidh Hi gk
(mean)?} HT9] FFUAKSD)E YERA M, 2+ 2F3H
o] EA7 #2142 SPSS(10.0, SPSS Inc., Chicago, IL,
USA)S ©]83}9] one-way ANOVA ZAS 483l
p<0.05 FFAA oA ARS AAEAT

% ZamEs
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Table 3. Oligo primer sequences of target genes for RT-PCR

Gene
name

primer sequence

Forward  5’- GAG CCA AAC GGG TCA TCA -3
GAFDH Revese  5’- CAT ATT TCT CGT GGT TCA CAC C -3
Forward  5’- GGC TAG ACT GCA GAT GAA CTC C -3’
Revese  5'- CAG TAA TCA GCT TTC ATC AAA TTA AAA -3
Forward 5~ TIG CTG CIT CCA ACC TCA GT -¥
Revese  5’- AGC TTC TCA GCC CCT CTC TC -¥
Forward  5- TCG GAG CTT CCA TGA TIT CT -
Revese  5- CTG AAT TCC ATC CCC ATG AT -3
Forward  5- AAC TGT TCC CCG ATG TGC T -3
Revese  5- TCT CTT GCC TGA CTG GCT TT -3
Forward  5’- TGA CAA TAT TCT GCT GGG AAT G -¥
Revese  §5'- TGC ACA GAA TCC AAA GTC AGT T -3
Forward 5~ TIG TTC TTT GAT GCA GTC AGC -3’
MM Revese  5'- GAT TTG CGC CAA AAG TGC -3
Forward 5~ AGT TCT ATG GCC CAG ACC CT -3

TNF-a
Revese 5~ CGG ACT CCG CAA AGT CTA AG -3

c-Jun

c-Fos

p38

PAK

srarsl g
Tohst 2k A eFol] o3l dojuhe TF2F] B Al
o 2] A=A wkg-S T3l A==
o] FAAAE EX3 AAHS 343
S doA AU Frtsl KA F=
ksl WAAAE EFAIN 2R
3 E HES AAYS fasie
(29,30). ¥ Ao ALEE o] ofTFE F
A= AYSYEL] 7IAE PitsksS

AR AE ] AU Fe24S YERHE oxygen
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free radicale & & 2AY 4 = HAEE EDAS} SSA
45 T3l FISHATHTable 4). 71 23} ofE F5=9
TE EZR] Fikss a9E FRIE e, 0.05, 0.1
23 0.5 mg/mL F=oA 7 gilsks AFE v ws)
BHAS v Y XA EDAC &gt ikslas |
o} SSA| ofst gHitsl a7t 7} sull, 354, 1L5H] E=S
& 5= AT AAF T2 free radicalol] AALE ¥t
A A} BES-S AT o =M ksl 2Rgoll 7] gt=
AR H7 & F JAom(3l), Astd 2EdH S whgo|
2J3)] 2§43 ¥ superoxide anion radical-> A Aol =AJo] 7S
o] DNA % ©ld 5 A zFol 4ksh2 WA 2 &4
G580 2 M o] radical S A= AE 9] ke ZHg-
o 7|osh= AE=Z Hrt 2 4 th32). Kim¥} Kim(16)<
oFHE AN EF H 011%% FEEZRYH 42 due
5] =(10 1g/100 mL)°] A5 0] 242} 39.5%, 95.3%

2 58 XS Hole Aog BHIEYoH, Kim 5(17)
ofRHE Wehg FEEW 84 ¥ 2o 7}XE SOD A4}
FATCE B s u) Quk B Ao AFEE o] R ofuE
SEL AT 58 53] free radical 2AE T
Frksl 2hgo] gt AL AxEA E8o) 7Fsd AL
2 AEEY, Ao 2R E flEE AR 2EH AR
FE 95E B g skt B & A= 7diE
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Table 4. Antioxidative activity of Lespedeza cuneata extract

Concentration of samples (mg/mL)

Antiqx‘idam
ability 005 01 05 075 1
EDA%)  610£028 12494039 5579+157 7391£2.07 8725103

SSA(%)  30.87+4.28 4196139 80231442 8547+4.15 87.49:6.11

"Data represent mean+SD of triplicate determination.

oS guts 3 RSE B @

o) el Fehed Al Friese Ak 2Ed 20 o3
I E4e AAZFe] AN E frdebas] AW 7
I S A e s Ao EZA A= X
AL FEo| s Ha Ao =3} 2157
54% 30,33). &= xm A wZol o3 JFH oz BAH

1:1

e *Ol 9.0.7(3435), FHhe ) 2AL
o oJsl] A3} AZHHS-3} histamine2] uc,%i o3t 88

Z7t2 W ETh36). A =23 A8 =
wlolAof guiot figd s ﬁﬂr— Table 591 VJE}
Wtk Jeon 5(36)2] ATl i B=d} G- 935
UVB FAb| 98l 3Rter) =714 vle) o] B ATt A
% UVB ZAHE o] gl 23HC0)e] W= o}F-d A

g E 1A e FATNO)d Hls) 2% F-25HA F7tst
ATE UVB AL & A= Wlo|= A85F5 2|3 ABT#
UVB ZA} & ascorbic acid’} 71 A/ 52 A 2]3F 9FAT)
ZTH(PCA)2 COwell HIg)| frod oz e guie s Ul
o, offE FEE0] A7t A RS AT AST ﬁT
COirLoﬂ Hla) Euter} o302 28% 7HAdte] AT

3} AR FUES VeI ol ofuE %&cﬂ
UVB Akl ojs sl )% ke jasied wat
7 glow, 3% FubiAel] ol GBS HUA

71 2l 718k e AL
o 95 FE I WHaks
COToNA -2 OF 51%, frit .
T3 PCATS COw 4 Hlwsl 28-S 242 65%, 19%
frelzes Frskslon, v%%%k% STk AEe B
‘2'1014 °-<M°1Xli &Stk A
TEY frolz o oF 131% %— 7¥st
ki3 ?—fr—% vehdlen, FEdEe 57 }3}—& e B
o FolF o)A it 7] AE Tl ofuE =

2~B

25 Yzselt. 2 49
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=°] UVB ZAbel| gt w02 ihAle gwbat 3
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Table 5. Changes in erythema index, moisture and lipid capacity
of HR-1 hairless mouse skin after 5 weeks application of
compounds

Groups Eaﬂllje;ma N(I/(;i[sj)u%e Lipi((lAcl?)Rz)icity
NO 143.15+18.79° 4121£340" 1.07039"
co 203.81£13.56' 20.072.00° 026£0.17°
AB 175.07:8.67° 33.14:6.3T 0.52£0.17°
PCA 1724441231° 35.88+3.33" 0.55+0.40"
AS 146.37+9.94° 4642417 1.00+0.67"

"Values are meantSD of 3 mouse.
l)AU Arbitrary unit.

“*Values within a different superscripts letters are significantly different each other
groups at a p<0.05.
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E| 2% 0| HEfBHE W}
29 w2 o3 MFEFOR IHE X
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7} RFEHAG vX FFS FestH oz Ul
ofsf Azt 7 AP 7T Fg 13 2tk NOT
of Hl&l COv& 3F fWHo| #Fa 22 FE°] L
A& &9 &+ 3em, ABT2 COTRT 7=
ZE o NOTol HlsiA = B F5°] 49
el & = 3tk PCATH AST-S COToll Hlgh
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MAEAom, 53] ATl 5 NOwol| 717k v &
B7t &2 =tk X7 9RFE FrRIAES vl &
13} A¥KTable 6), ABT, PCAT, AST X5 COT-3} H] L
st F5o WA o7} Ao, ASTe] 75
F2 A7y gole cowol vla) 2t oF 75%, 46% =
HaEe 7P 2 29E YEth 3 #5348 A
£ 9J1])EE mean form factord) A& AST-o] f-o3F o2
A AR 27E UERAT: 7] ARE ol 5
50| AL =Fd o3 fFdEe FEIAN F, 95
Bieslol] gk v]8-2] )R] gk AAdol A9tet &)
ol Aoz AlgHt)

Table 6. Changes in wrinkle related factors of HR-1 hairless
mouse skin after 5 weeks application of compounds

Groups Total ?Imirnnlz()le area Wringdu?n;i epth Mean form factor
NO 0.7820.16' 3889.13+565.95' 0.74£0.02°
co 8714157 11359.59+98.90" 0.600.02°
AB 5.66+1.38° 8029.61+977.86° 0.64+0.03*
PCA 3.55£0.38° 8261.60:788.62° 0.67£0.02°
AS 2.1540.69 6144.6741105.25° 0.75:0.05"

"Values are mean+SD of 3 mouse.
“Values within a different superscripts letters are significantly different each other
groups at a p<0.05.

mExX|o| xX|Ha|stE s
A EE2e BALES O AYAs] 9F

S7MA ARz A PR EvE Y4 2
ZA R 299} 74dE F7F 2

Y ARZAEALS F3H0H30,39,40). H&E % Masson
trichrome 2] 31 Mucicarmine X248 E3) 7} A&+
o] zAWe|sta WaE #EstuAl 3Tt HKEG A<
Ea) B33 A3kFig. 2A), NOT-S %971 nj11g 11 23]
< FAste 2AMEe] AR YeRhd WA, COT
oAM= EHFo] NOwol Bls| vlFssa Qs o 234
v o] B Aol JFdd AEe] 3] B AL

AB I} PCAT A= COToll BIs] %359 HlEe}l o
M9 E3o] ZhaF RS HYom ASTIAN= X
9 399 £2Fo] AL gstE o] NOwol 7H7he
BA 9F ] ZEHA74 274 W3l 43S Masson
trichrome G422 g1 AFHFig. 2B), NOTA = &
g AH7F FEHeE FAAEY ANSY CoTS HIFE
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Fig. 1. Photographs of replica image of HR-1 hairless mouse skin after 5 weeks photoaging inhibition effect experiment.

NO, Normal group; CO, UV treated group; AB, UV+vehicle treated group; PCA, UV+vehicle containing 0.2% ascorbic acid treated group; AS, UV+vehicle containing 0.2%

Lespedeza cuneata treated group.
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Table 7. Skin superoxide dismutase, glutathione and catalase
activities after 5 weeks application of compounds

Groups SOD activity” GST activity” CAT activity”
NO 18.17£0.09" 17.12:051" 1.00£0.09'
o 15.1120.29° 13.61:0.33 0.610.02°
AB 16.54+0.46" 14.42+0.50° 0.75£0.02°
PCA 15.3140.84° 15.60£0.25° 0.7240.10"
AS 18.21£0.51° 18.42+1.12° 0.93+0.01°

"NO, Normal group; Co, UV treated group; AB, UV+vehicle treated group; PCA,

UV+vehicle containing 0.2% ascorbic acid treated group; AS, UV+vehicle containing

02% Lespedem cuneata treated group.

"Values are meantSD of 3 mouse.

"Unit: inhibition rate (%)/protein (mg).

Unit; pmol (mmol/min/mL)/protein (mg).

Init; mUfprotein (mg).

“Walues within a different superscripts letters are significantly different each other
groups at a p<0.05.
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A 2 235 Ak sl=2h8-o] Jojub™ SOD, CAT, GPX
2 GST 53 22 348 §471 1 98-S 3th44.,45).
ZF Ao gy 22 U A4 54 4R 48R
SOD, GST ¥ CAT &4< =43l9on 1 AvE= Table
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ARE AA F= 9T k= SOD E445H A=, CoT
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A< glutahione ™ A ZFA|A AATOZH F4ts) 7]
25 Yehl= GSTS] 8454 47, CO2 NO* HiH]
21% AX FoHo g 7adgon, coTn unEy

NO CO
Fig. 2. Histological observation on HR-1 hairless mouse skin after 5 weeks experiment to evaluate the inhibitory effect of test compounds
on photoaging.

A, Hematoxylin-Eosin stain; B, Masson trichrome stain; C, Mucicarmine stain. NO, Normal group; CO, UV treated group; AB, UV+vehicle treated group; PCA, UV+vehicle
containing 0.2% ascorbic acid treated group; AS, UV+vehicle containing 0.2% Lespedeza cuneata treated group.

AB PCA AS



Improving efficacy of Lespedeza cuneata ethanol extract on ultraviolet induced photoaging 271

PCAT3} AST-S 242} 14.6%, 35.3% rol3HAl S7HE &
< Rl o ASTY] ¢ NOTH T} 5% adE GST
XS HATH Leed} Song(46)% Sh A9l AR FE2E
| SOD &4S F7HAA B=38lE AT &35 B
Faic) =3k Kim¥} Kim@7)S UVBE 48 v) 5o AFd
A FEHES £ A UVB ZA} Hoj7 izt Hls)
SOD¢} GST 4] Z71ES FRlsty ik} SgE-e
TX7) 9o B4 AA0 A7) IS HaEN
T} B AFAT | o fE FEE 0 ATAEH
o3} aks) PAdo] R xFH o] AFS Fo] TR 237
Ul SOD9} GST &/4S S7HA17]H 7]1odg 2= AlgH
o} AkslA ~Eg 2o o) AAE AREES] ksl
25 B2 A= it 713 Al AA O itst
2 &xprrold]] #odsle CAT E424 A7), COTS NO
o tiv] oF 39% A= frolHoE FrAaston, CoTH
tul3te] ABTH ASTAIME 242 23%, 53% r)Hos
Z7Veta L AST] A-$ NOTH FrAKsH 248 Lyt
O] Lee 5(48)°] UVB XA &3l &4 CAT &4¢|
B FEE Aol o3l frojd oz Frket Baeh YX|3}
Ak Wb oF R FEES AJA wEo o8| &4
HHz2 ) Aso]71dQ] ditel g48dS i E
Z7 o ZH Faf G A A B8-S Fol BBz
2] &8 A7 2 NAATIEE V1oEhe Ao E ALEH

o

il
v o
o

o

0

Of

A=)

o 2x3 U fel] MatSA M Y AMSEER MY XNls

X0 AA EAshE fellata APA E4=
superoxide anion radical A4 31H, UVB ZA}el] o8] <=4
H 97 2Ho A 1 Aol FTIeHH, A Felithe
AA U A ZREE S88 it 24 &4 9 =3
£ ZY¢hh49-51). wWEbA X0 E4% S4 9 A AIks)
E 3 342 45 2Ed 2o o AR SRS
o7k = A st 72 Ao X0 47 A Aks)
A EZ AHE-E= TBARS & =74 A3+ Table 8ol LE}
Witk X0 3424 23, COTS NOF thH] < 36%
YA o7 Z7letg oy ABEH PCAT-S ¢F 21% 12
L ASTE oF 32%F BT COTH tH|Ete] foFo g
ZHe® F4S etk TBARS 324 A3, COoT
2 NOT tiH] 64% 2] 2t S7He YERl e, ABT
2 COT thH] 2F 13% 7HA3t il PCAT T AST2 COT
Bl 2t 36%, 33%°] frolZQ] THAE YER™ NOT 23]
W A #tstE 5 AT ol Kim 52009
221 w22 AEE 9 gl E AE] $I% ofhE
oers FEE X A FE oFF 07 X0 &7} TBARS
ol frojF oz Hasidvke ek X8k o)
o] Axts BEUZ 3P3E AE W &R ol E FEE
o] 2] ol o) WA E o] DR ZEG | HAst=

AR EL BT AP E IS A3 2 AAfE
S8% Fol W FotE MY 5 Y E5S 7HE
A Agel F5d Aoz Amdeh

__>d,‘
i
b o
2,
fu

Table 8. Skin xanthine oxidase activity and thiobarbituric acid
tractive substance contents after 5 weeks application of compounds

Groups X0 activityl) TBARS contents”
NO 0.1420.01" 0.55+0.04°
co 0.192001° 0.90+0.04"
AB 0.15£0.01° 0.78:0.04°
PCA 0.15£0.01° 0.57£0.05°
AS 0.13001° 0.60£0.06°

*NO, Normal group; Co, UV treated group; AB, UV+vehicle treated group; PCA,
UV+vehicle containing 0.2% ascorbic acid treated group; AS, UV+vehicle containing
0.2% Lespedeza cuneata treated group.

“Values are meantSD of 3 mouse.

Unit; mUJprotein (mg).

nit: nmol/protein (mg).

“Values within a different superscripts letters are significantly different each other
groups at a p<0.05.
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Fig. 3. Comparison in gene expression level of HR-1 hairless mouse skin after 5 weeks application of test compounds.

A, PAK; B, INK; C, p38; D, c-Fos; E, c-Jun; F, TNF-a; G, MMP-3. NO, Normal group; CO, UV treated group; AB, UV+vehicle treated group; PCA, UV+vehicle containing
0.2% ascorbic acid treated group; AS, UV-+vehicle containing 0.2% Lespedeza cuneata treated group. The values are mean+SD of 3 mouse. The values within a different superscripts
letters are significantly different each other groups at a p<0.05.
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