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gnzge] gordel wsh, Eu AuAEe] A, Anze wdMs
(collagen fiber), ¥|%bAl £ o] 2 ws}l 9 Fx3} I RAH AREL] HY
zx 38t wWsls BRIk A FE2E #1389 human
keratinocyte cell linedl HaCaT celld] UVBE ZA}sle] A3 5 #

AaE AAE 49 XO BAFe] W3, faAdRE AAse E2d
SOD#} catalase®] AEE #3519, AFadd £745 5 4L

T dAEE BRI EAAEIAH A F2E H3to] HaCaT celldl Al

w3} WRs BAF 945 ¢ FF} 4B AAS] mRNA 2R ]

e 93%FS #=Zs7] 9l IL-18, TNF-a, human MMP-9 %

=
o] gotAal BF2AL YZFo Hlste] AFEeo 2o s, 2
3 OFe FEE dzTe vse weksA FAHADG. YM-0FH
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aniline blue?} acid fuchsin®l Z3A 48 ¥ ZAAF7F QRG22 235
A #ZE gD YM-0FF YM-0OATY 553 FA 3o 33y
HIRHA L& g &30 vl 3te] Zaste A et g,

YM-0O+¥3 YM-OAZNA 3] FZ24 MMP-2¢2 MMP-3¢] 232 %
3 A A EFF A FAA 2L vlsl v eksA L =gl en, VEGF
¢t EGFE 747} 3|5 A3 A £33 A3 FAA gz vlsf v]sA 3
Z 5 e

UVBE ZA3 HaCaT A X v Y FEE5 $EEE 13 F
X0 AAZS #ET A3 XOE SAIG FEF FoLo HEdd
Hla sRoEdeq {4 YA(p<0.01) #&3glch. SODE HaCaT cell
lysatedl Al A3 FEE FoJFo] dxFd Hl3 FE JEHoR {
J A IA (p<0.05) 71319 3L, catalasex HaCaT cell lysateo A 5w x|
Fo el dEz2ddd vl vE JEH 2z 724 9A(p<0.01

w2 FH(YM)] Afreeld &4 $8L 10-500 pg/me] FEo4 2
AE7} F7HEE #2393, UVBE A o3 A A2F(ROS)S AA
= Suz 3 FE(10, 50, 100, 500 pg/ml) vl#E st FelA A oA
5 9 tH(p<0.05, p<0.01, p<0.001).

$u| A e (YM)e] HaCaT A Eol4e] MMP-92] Exlo] dd &F5&
500 pg/mie] FEAA FAIFA FLEE FAdFH L, MMP-99] X%
ARF o2 YMe 93t ZEHA g5 AT & ddoh 45
7 A3 FAAE] IS YME sEe] Hl# 3] MMP-9¢] %
£AZ o, fEHY A Aol EIFI] TNF-agh IL-189] 232 &
A3 FEAINAE gt
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H2 QAo Agelrt 3 Fulgol U@ Bye] 2A FohAHA WAL
2 ohiz AAH § AL T A x5} oA BE k3 AU 9
g BHo2 BAE, AF L FES WET TIF Fopla Fust o

S B Yol HaL gl

5 k3t yelrt FrbshHA e FAHQd 8.9 st A=
WAl x3t(intrinsic aging)et At ejvt o5 EH-e] zA5 Fo 23
Ab31d 2EY 29 o]te] wAsE F =3} (photoaging)E YE 5 Y}
(Meinhard et al., 2001).

B3t ARE 9B Fo AYgAd =259 E W LA d4A,
zAstA 9 JsHez EAHQ FAE vetdie], 2 o g g A

5 IR Fx8 7T HFAES 2, A TR =4
o wet 3 F vehve i3 HUdgsy 5AE Jepdidl I8 e
ste] 71 F9 A F s AgAd 2d =EHY IR 33, WY
A4, ¢ ¥ ZJ|x3Hpremature aging)st L& &AL gs|x g4
(Cooper et al., 1992). g3 Ao A YA EHH FAHALZEZ 343 4

AA A& i, EHer REEHW ASHHA &4 9 ste
H.elo]r} s} 3}(photoaging)E = 3t} (Fisher et al., 1997).

Fx3t ¥ g FA vehves 5AFHA FAE FEIA, AR =odA
a3z, Z2awd 9 g3s} spE3te]l F7A9) A HGilchrest and Yaar,
1992). 23y ejgFHezReE HIPL x4 =319 3 (chronolo
gically aged skin)¥ 3x3} ¥ I i & dxH oz ggo] i3, vt

3
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Aol glow, sluyil G %59 5A< vepdg(Lavker, 1995).

A A2 wge] Fie wEl i AFIHE F9e zelrt 9
ultraviolet B(UVB)& #}4e] 280-320nmZ WA E FgoA FFHER
E9 49 (ZAAAE)  4FE wAv, ultraviolet AUVA)E 3o
320-400nm= Ht} HFH9o HFsto xvle] Az} e Ao}
A Z(fibroblast)o] <3< w3z}, UVAE A AL F(reactive oxygen
species, ROS)e] A, xAe] HA3}b(lipid peroxidation), Z A=}
(transcription factor)?] 84 ¥ DNA7}<¢9] A(DNA strand break)&
dor IRE3lE A7} (Berneburg et al., 2000). Ultraviolet
B(UVB)E ¥ Azl AALE AA3te] 3 DNAY &4& 427
Azt wolAAe] Bl o At 2EHXAE FIAI| L, = Y
AFS W B3] 8 & (matrix metalloproteinase, MMPs)2] A4 & ZF7}1A|
A AFEAAAE Fall, A3 9 v AAH ZAA G oo FES A

A A7 Afaq, 2007; Park and Lee, 2008; Berneburg et al., 2000)

b

A Ao ofs] AL BAANEFTL T AE W oyt AzA LA
AL BAsANZ 24 7AwS I EHREE(MMPs)e 22 FE2dia
FHELE S/HAA A A F dEA K] FAE FEAA HARF
< AANE Fxsted Fd o] HE Aoz 42 dch(Berneburg
et al.,, 2000). # A xEd o 7HF A A vdehds SAL HAE

SHAf7 22 H9dd el elastosis(BFEAFF)2EA duldow
Age] {557 F25] olFF9 oA Az H(Lavker, 1979; Kligman
et al., 1986; Kligman, 1969). t}& SA o3 &= A &3 YA fr(collagen
fiber)7} =G 7142 collagen2-2 9 *] 5 + basophilic degeneration(& %
714 EH3)o] dojuA}, #ule] Axe] 7] A G A (dermal extracellular
matrix protein)?l glycosaminoglycan(Smith et al., 1962), elastin

(Smith et al., 1962)3 2% A X f-(fragmented elastic fiber)e %3



o] 7}l (Mitchell, 1967; Chen et al., 1986).

2o 9 F st 7]Ad Y3 dFvt st HEE I Fxs gA
Ak 2 g2A LS AT A7 ge] AYHI gt qFE {1
este] M2 wElRl FEAZE geol AHEFHZ gleh(AT F, 2008). °]
HE FEASS 2 AA7 A EIASNA, B2 do] IFd FH=H

A% ARAFE FRA AT, AL Folns Aste] Ao weh Az
Hee dogd 4 gonz wFxsie] AFA FENAR A2 S5
Bagol He 5H 24 AABNA oo T 3 h(Wyss, 1995;

Weiss et al., 1988; Gary et al., 2002).

U A% hairless micet}t A FHFEHNEE o] &
e A AELAAA 9 F st A9 BhE 7 E2E 3] A%
A7t #as APz Jek(Kim et al., 2009; Ad#A F, 2011; Lee
et al, 2012; °l873, 2012; 5434 EAS, 2011; 3%} FaH,
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T HYrls(@H g 5, 2010), ol T (=2AEFH A&, 2009), ¥4
Z+g (ol A 2 FFE, 2012) S dste] RIspglar, =3 k3t I A
FAspA Aol A AA G PAEZRAC FAZHA JFE wAGE BI(E
Az, 1995 #9A, 1998)¢F AL FIA BLIAH FIHAAA
1996)°l &g a3} 7l5o] vk Rasig)

old] B dAFAE REA] fEAA Al SuxFee] Fiks}, o}
Ev R A Auk FA 93 @ HAdxAE §8 FEF 29 T =
7} 9ol RIuE gerd UVBE uwtEz oz Z a3l
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AASe wAE WS Ass, dest ¥ EAMETHAoD BBl @
w3 93 odAs DA J5A HEE 2AZA 5L Aoz
AZa o



1. ¥ ¥ (skin)

3] 3= E 9] (epidermis) %I (dermis)E FAEHW, Ty I Feo Ad
W2 Z o2 IRE REse AV Fos FASHG LA, B9 o A3
T B9 & VAF LR AR E ARAFA 2FEFw FAEH Y. 29
o] A x 9| 7] A (extracellular matrix)> F =2 type I collagen 224 3] 4o
A3 B89 & A Fsn, €5 type III collagen, Aet2el, gy o
fibronectin 522 A= o] 9 h(Uitto, 1993). A3 & A E} £& A9 s}
W oA EL | Ae] REE AAIFE 9o, o] Ao dNfAF} E3td
o2 FAE B3 A(ground substance)® ALH HAAe] M7 W
thefgt Ve & FAsL gt ol G A 3L u B FxFH F
oA gt Azl AR, o|F W AAlY EHAES A3} AazA 2E
gt A S Az A L AAMNE, dFAZE @ AfFoHZdA BT
AR 2L g3 AS oste Aol oA At 739
Aot Le AxYr|d EAvE F9 37 wssted, @A 2
< EAAHQ 8AS2 A9 Axr|de Fe e HAEES WA

(Bernstein and Uitto, 1996).
2. ¥ 3% 3} (skin aging)

5o k3t o]yt FrsHEA MY FAHAQL 8.6 o ste] 2]
£ WAIA < x3l(intrinsic aging)et Ao} 7 E4o A= Fo 9
3t A3} A 2EY 2o o]l LAst= B3} (photoaging)E UE F 9

of



t}(Meinhard et al., 2001). W} 3 al Xx3}(intrinsic ageing)+ 33322
B AEAANA JEAHLRE dojvps AETAHYA 7|HLEA Yolr}t Ft
gholl wgt gl Fo Fxe vl HAysHA IRy} Axs5, AFFo] A
71, &go] 24t ¢d2HA 5AS ved, £A R E B9
A=AV 9 -3 ZFFEH7E dAF8A = 54 debd o (Lavker,
1979). #x=3}(photoageing)= ©ejUdBA o] AV =EHIES w 7]
o] FAHE x33 A (premature ageing)e] dojr}, I o AFE=
FEol A7, AHeAE AR, EvAT ML, EAERFA
(telangiectasis) @ 43I 3 2L o 7HA 43HA 54L& e
W aL(Gilchrest, 1989; Griffiths, 1992), ZA g2 3= AN XA
(cellular atypical), A EFAe] A, X9 -7y AP HAHFHA, &
g & 9 A9 dEAFFH FE A 5AS vedg
(Lavker, 1979; Kligman et al., 1986).

L3¢ 9 RE g FES FAsA, solAAsEH, 75 2L BEE
< Yepd = 433 d 5EAES vehdl = B Xx3Mactinic aging)?] FAES

As) AgzAe 228 2 wAFEE dste 2P A Yok 22
18 =

o~

flo

s
T
&
=
)

< FAIA I} ] ¢F 2 (hyaluronan)Z} P 2FA (proteoglycan)
e 714 Wl FEFFS ZAEAA dF HARE SdAADY. B9
oltg} UVel 23 M x7[ZAe] AFA(remodeling)ol] ¢]ste] #3 A
ofA o] AATHA ZE AX TP 2L 4¥E A (Rock and
Fischer, 2001). # <= UVel 93t 728 Ax9f7|del 3 9 A=
3 J1AE oldlsle de w2 A" A3sr AY=Hgow, o] Hofe
A2 AT 2FAEL A3 ks (dermal aging)ol w3l FAE 74 35}
Fr3le] XBE YT AR Ex ASS ATy

Agj Aol oste] BAR AT Fupal, dexd @ FHo]I o

r-lo
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vy AL AxYgr|de x4, 715Xl WEtE opr| ¥t 44
2% (reactive oxygen species, ROS)9IE 'O.(singlet oxygen),
H>0s(hydrogen peroxide)®} 22 B2t ZEFEF O, (superoxide anion),
OH(hydroxyl radical)®} 22 At&:F4 e ] Z(free radicals), L 3L
RAAES BARAEFHR kg4 fF#E  ROO(alkyl- peroxyl
radical), RO(alkoxy radical), ROOH(alkyl- hydroperoxide) %°| 9t}
(Barry, 1987). ROSe| BA L 271H < A3 e AWI R} B = o]
gow WA A AR A3 AL AAHAA FHd9
ROS7F BA =Y o, AdAAZ, 3¢, 2%, HIAHAEAZ 9 w3519
2o AW S Azl ch(Kehrer, 1993). 3% ROS #A& A3 &
TR Ate] FH-EHAL AL ESY E AL A =EFHEE ROSH 93}
A 4% 2E=cH(Pillai et al.,, 2005). I ¥ A7) (free radical)2}
22 ROSE wolst= &4kst wolAA 7t 2= o glo] ROS g BE
A b 2 gL 4o A x=EFHW ASE ROSS FF
oJste] oA A7 FUAR AF7]o ot AEd HlAd, x4 9 DNA
o] £33 L AstH 2EH2E deFH(Kehrer 1993; Aruoma
1994). o3 AspE 2E# 2O 93t AAE ROSe= AxAEA
(apotosis) E£+ 3] AH(necrosis)ol] 2]3te] A EE AE A7} (Fishers et

B
| 4% ROSE AY AnZe] AFEdd 47F 242

al., 1999). &3
deA YA k3 Br3E FLAII] w & ofrtA] u Hgte]}
g2 93 9543 doZ slFAel EHRecord et al., 1991;

Kawaguchi et al., 1996).

57} AYgAe E=HW FIFe] HfFopxoAe] YA (collagen)
o] Aako]l &, ol AL st A I Fel EAFE V1A O
A E3 529 matrix metalloproteinases(MMPs)2] & o] ZF7}35le] 7]
4 dilde] B E SAAA mdA A o ARFEFES AL &



g8 #2AA 315 EAAZYGZ 2 FHH(Chung et al., 2001;
Gilchrest, 1996; Fisher et al., 1996; Kiss et al., 1991).

MMPst Al Z971 49 A T4 (remodeling)e] #ejdt= Zn o EA HH
T By E 3 & & (endopeptidase) 24 & €l 2 A (morphogenesis), 8 &4l
2} (angiogenesis), #A ¢, 3] FH F(skin ulcer), TF Fg 2 Hold
o3l F23 98L& I} (Birkedal-Hansen, 1995). A A=Al 3] Ho x4 &=
2§55 MMPs7t A&l AA e} 23] EZAst ez A3,
A Az @5 2 AAHA k3t dejd wd s MMPs7F &4
stelo] AMEY7|Ae EE F7HAZIH(Pillai et al., 2005). A 72 &
2% MMPs +& collagenases, gelatinases, stromelysins, matrilysins
9 membrane-type MMPs 5322 dEFow, ZIdA, I}
(proteoglycan), 2<% (glycoprotein)®] #3ljo] <3} (Kligman et al.,
1986).

MMPs+ AEe] AHfol L (Herrmann et al., 1993; Kawaguchi et
al., 1996; Brenneisen et al., 1998)¢} A}§¢] 3] 8 (Koivukangas et al.,
1994; TFisher et al., 1996)& ©ol&% AdA A Zapd] 23}
MMP-1, MMP-2, MMP-3 ¥ MMP-97} Z7}=7] wl&ol] #xshe} #d
o] glewl, 53] Fisher $(1996)Z wi§- @& ZEe] UVB =53 A%
o] S| FoJAHE MMPsE F7+3t7] wl & MMPsE UVl #2¢ k3t
(ageing factors)@al 3¢ . MMPs= E2#843 9 zymogen (proMMP)
2z FulEHA, A 75E 37 AslAE &4 sk active MMP) ¥ o] ofghe},
proMMP 34 & AFstE AL YAZ AAAA(growth factor) =& A}
o] 7)<l (cytokines)ell 2] HAFEFo A A} (Reynolds, 1996).

UVB(290-320nm) ZAF F 3po] deojyr] AR w eht=
9 Zukd 2L FAEFTS A5 v gA EAgA sl 3 2Eble] F2%

W7 715 M Gilchrest et al., 1981). AF&2] 3] o] A S &3



F WA= v E 2953 AhE A9 Fe] HFEo] el
AlzZale], ZAF F 3-4A Aol = F¥H(erythema)o] Lojv}r] A F g}
(Hart et al., 2000). UVB ZAge] 10% ol3t A =7} A3lo] AL o 3
5o vgtAE7t 7HgH o2 UVBO Aol @33 =En, £ x99
Jd+E UVB FFEA A WgddA 257t /HA ) (Hart et al., 2000). H|
A g el o ste] BEH s 2eule 9 vk xe] F AP ol
(biogenic amines)2. 24 EFWhik-gA] F 988 7|5 39 (Pentland et al.,
1990), 8| 2etel& UVBe| o "HAA WdxzAdS MAF AT H=A
AAZ QA 9L Fc}(Hart et al., 1998). UVB ZA}o] 2] HiwhA| £ 2
A3t B2 49 v 45 TNF-oF &8 st 24 o] 938}
A x d3 CD549 CD62E HZAEAE FE3H(Walsh, 1995). %9
o 9l ¥ Ao} ¢, 2AE FRE GFAEY o] FE FIHA
g Fgaoer Q3 st uk$3cl. =3 TNF-ox UV ZAhd 34
d=zAZ P 32AME(Langerhans cells)?] o]F& Z4 3 }H Moodycliffe

al.,, 1994). 3| 2epul e ZtAA 2o 43S A Bl ol AAH UVrL
ZAHE 23] (Laberge et al.,, 1995) =+ JAHS F=AE WAAELE o] F
AA F=ZF FAFH oy JHA] Alo] EFIlY W& S ZAHF}H(Lagier et
al., 1997).

gResle) AAE Fue dFFFS FE, AFRAH AAAE ¢ Ay
o] AfrotAl xe #A&A }
(73, 1997; AR Z, 2001),
2005), AALH(AHE 5, 2010), F5(Lee et al, 2012), X AH(H =3
2008), HGOHAF 5, 2008), FH A&, 2008) T FEEo|Y £IE
o] g4tst, ¥4 T FHRRI 9 234 &4 qHe R A4 FF
o] £3 glt}. W F k3o A3 dFE AsgH e AfYUR 27T,

A

G4R2F A4 A5 @ MMPs AFA4 AAF S BRI, Fe
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iNos, P53, HSP70 & At3}¥ 2EH X 3 43594 53 299 AAS9
Hsls A} =3 EAAEFH s dHL {FA4A 2EF, MMPs
Ba NF-xB %2 activator protein(AP)-13 Z& #HAQlz A5 5o
D3 A7 AP

gReste) AL F9o AT FFES AH, AIFE 2 AE 59 AR
MEE o] 83y MMPs, MAP kinases, COX-2 238 4] 7|4, reactive
oxygen species(ROS) sensitive signaling pathway°] &3 HdAEe Z
ANE BE, 34, B34 &3 §< HF 9 (Quan et al,, 2009;
Wen et al., 2012). =3 3x3} FF A ROS, 4%, dBAEf a9
A el A, AYAMF} transforming growth factor-(TGF-)/Smad
signaling=}2] 24, MMPse] A4 &3 714, AP-13 NF-«kB A A}al
AHZA, AL A o3 @Fuk-ga AR AEHE] AAA g A7)
A3y =] 29l tH(Pallea et al., 2010; Valko et al, 2007; Fisher et al., 1996;
Wen et al., 2012)

3. v A 3 (Yukmijiwhangtang)

Sulz et FoHHEFE, 1983)el "HIESEREHANMEEET" S
e, Bzt ST LYP 3], 1994)0 4 = AT, wHER, FlEel )
2RA AR, A olstFE FA, yREHVT Az Tl i

D OHEARE S g SUAFGE SA3F, A, A, 9, Edy,
EHoE FA=Y, dEe E52 S Wi, SfEESIL LS E
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G O, GRRSTEINESh AL LEEE (IR, wM, B, SRSt BEE FIKEE,
B e FutEe] WRE BRI BT WHEGUT, EHEd 2R ks
I RES EES st Wisal BiEE Biste] FiKkEbal skl oh(Ee]
g3k kA Al 2003).
oA Fge FrREZLE AT BT, BWirs, B8, HRAES
o -&&=HE WA ZA (8L, 1983) old] HF AdTFEE I=EF TS5 9
ZHRE (AR 9Fd, 2000), 9 HYGD 5, 2010; Az L8} A3
S, 2000), 1A} FEL, 2012), FAHEAA T, 2003; AR A,
1996; 2%, 1995 &4A|, 1998) € ol&v (A EFH FHH, 2009) Tl
W3 A7} o] FolF e},

Al 75 k3te $HdAI FAS Jon, AN k312 st
velgE Ak Aol Eol AR AABRA A & 2t J5A s ] & {2

% ofn

-

HE2 3 Age] 5 wshsh WHD A} YhEAA, 1981). %0

AFGE 719 & KB AA S B V| FAZE A5 AW

of W AFEE FAAA Ade 2L dART AnshEd FLs A
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m. Als 2 29y

1. Ak 2 7171

B Ao A2 A2 A xS 98l fetal bovine serum (FBS)
3} Dulbecco’s modified Eagle’s medium (DMEM) (Gibco-BRL, Grand
Island, NY, USA) & ol &393, @43t 33 23 & 93l xanthine
oxidase activity assay kit (BioVision Inc, CA, USA), superoxide
dismutase assay kit % catalase assay kit (Cayman Chemical
Company, Ann Arbor, MDE °|-&3t gt} 4t & EFZ2dMHE 93
o] hematoxylin & eosin (H&E), acid fuchsin, paraplast (Sigma-
Aldrich, St. Louis, MO, USA)E ol &3sic}. "z ssd A< 913
o] Hydrogen peroxide®} potassium phosphate (Sigma- Aldrich, St.
Louis, MO, USA) ¥ trizol regent (Invitrogen, CA, USA)E °|&34
3, 4x13A+ epidermal growth factor(EGF), vascular endothelial
growth factor(VEGF), matrix metalloproteinase (MMP)-2, MMP-3 %
MMP-9 (Santa Cruz Biotechnology, CA, USA) & °|&3% 3L, o3}
Ao ML 93 F& EIAEZA  biotinylated anti-IsGE+ ABC
complex (Vector Laboratories, Inc., CA, USA) % 2azq 3-3
diaminobenzidine (DAB, 3} <F3 Q543 A}, Japan)& o] &34t}

£ Ade AEE J7lE SvAFY FEHY F5S $359 rotary
vacuum evaporator (NE20013, EYELA, Japan)& °] £33, 38 =}
A ZAE 93t 20W Ultraviolet B(UVB) lamp(Sankyo G20T10E,
20W, Japan)¢} UV light meter(UV-340, UVA+UVB, Lutron, Taiwan)
g o|&3tsich Alxaek B AHE 913k CO2 incubator(SHEL LAB,
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Korea)$} inverted microscope(Carl Zeiss Inc., Axiovert 25C,
Germany)E ©|-§3te TEsigict. Fstdv| 7y A} Wdzx2sts 4
MG 93 A AAJ|ZA  microtome(Jung histocut 820, Leica,
Germany)e °|$3t4a =A#ARFA, AAARE FF ¢ FAS 934
Axioscope microscope(Carl Zeiss, Germany)g& o|-&3lgc}. EAAEF
2 A¥E 959 Wallac 1420 VICTOR3 multilabel counter
(PerkinElmer Life Science, Turku, Finland), Ultra-Turrax (T10
basic, (F)dA o] WA FEo}), Vacuum drying oven(=r#] #}lo]al, Korea)
9 Microplate reader(Molecular Device, VERSAmax, Sunnyville, CA,
USA), cold plate for embedding (Leica EG 1130, Germany) 5% °| %

sheloh
2. A®m AZE

Su| x| gere] AFAL FIFHRAE, 1984)d Fddow A=
BEANDANA FARSE T3 AEEsic. A g
g Fulx o] A W& o33 ZcH(Table D). S0 A3 104 £3F
(45.8g)& T E¥&3d 43 FFF ALE 9 F o A7 A3
o g rotary vacuum evaporator(NE2001%, EYELA, Japan)® #¢
53} FEE 182g€ IAFEsid. A4 FEEF 95% EtOH, 85%
EtOH, 75% EtOHE t}A] FZ&3e] o3} gich. o 742 rotary vacuum
evaporator® ¢ 553 F 52 Azx3ld 86gS 35359
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Table 1. The composition of Yukmijiwhangtang prescription.

Yukmijiwhangtang
Name of Herbs Pharmacognostic Name Weight(g)
Sl B Sinomenium acutum 14.0
(125 Astragali Radix 7.5
Hip:sy) Atractylodis Lanceae Rhizoma 7.5
H KT Glycyrrhizae Radix 5.6
WP} Rz Ziziphi Fructus 5.6
B Zingiberis Rhizoma 5.6
Total 458

B Ao 283 738, $£7, hairless BFH(SKH-1 hairless mice):

2@ Ento] @ oA Hokitel 153Ut AFAAN HALAZN F FLIF
(22+2°C, 65+2% R34 AH§3t9aL, AR A BslE APARE TF
e, AIEEL YPFod BFse FHZ 5upe|d alA e Ad
A4, BE AZEL ARE, dWEzFE, YM-OF(HuA Y Fo9F)
% YM-OAZ(HPA T Fo ¥ EX vrgleh AREL o
AAE A ggon, dE2FS BUAEF Fo F FAE Exdgq 78

E:3
dL Ay ARG FEAEXE Sge Some TR/
73

uz] e E¥He  JurE  ZRIFE F(propylene

Sy
FE& 77 30:20:50(v/v/v)e] HlE&EE Z EF3E J[ER A
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1004E hairless AFH Y AA 5 H9 AA =xsix F 2 4

F 1A Fo UVBE & FE° A6 Aol 58 F AFFTE
= "HE F TF 2T HIHs dF WEe XAt F EA
AEEA A ate] AHEst9 L, 45 Bouin solution §H o A she] 33

(IEEESELUICER PR LT Y

Normal, N¥#) : o} HA| & A &2

Control, C#) : A Z A} + Saline F¢ + 7|24 =X

YM-O% (Yukmijiwhangtang oral administration group) : A&l4 Z
AL+ 50 e Fo

YM-OAT (Yukmijiwhangtang oral administration and

Yukmijiwhangtang application group) : AF] A Z A} +

FUA B Fol + SUARY EX

4. R 72 L A7 X

"

2 ZARAAE AFAANA AA AFZSE ARY de 20W Ultrav
iolet B(UVB) lamp(Sankyo G20T10E, 20W, Japan)E& H 323 & z A3
39& UV Light meter(UV-340, UVA+UVB, Lutron, Taiwan)® &3#
3 ¥ UVB #ZE=(intensity)7} 0.3 mW/cri7} =+ FoldA ZAstgc}. A
FEE UVB A4 otad s AR zAEd AT H=2 4749 B4
£ 7hE ¥ AFY FE9A7 =2HEF A4F5S AgE FF35¢d. UVB
ZAHELS H2x 172 1 MED(minimal erythema dose)el] 3133+ 60
mJ/cnrE 15 33 (2002)%8 A8 3L, 25 100 m]/ai(333%), 3F+
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120 mJ/cr(400%), 455 140 mJ/cni(4672)%. 15 33 XA}t 3
72 AA s

4
&
<o
i
0y
olel
%
brt
[y

A

Iy H2FREE FASI Hstd 20W UVB  lamp(Sankyo
G20T10E, 20W, Japan)el# ZA+g #A&Ad =7 0.3 oW/ a7t = =5
UV Light meter(UV-340, UVA+UVB, Lutron, Taiwan)® Z&# 3} =
AEolE AZY F HAF vk (minimal erythema dose)S ZAA 39}, F
Z2Z LS hairless AFH S T 1x1 crd YWeol= &+48E vU+E ¥ UVB
E 30 mJ/coll A 80 mJ/cizbAl o] ZAEFS 10 m]/ar HE LR F
u ZAHAF)EIE Y. UVB A F 244 7be] AAgE Fo ZAA 7 £l
al

W BASE FRE FuE Hol: b B 2R 60 mJ/aie Hx
6. F|R == P33 AZ (In vivo)

1% Sobd BB AW 4FA MU AR wHHE 3 AL
3¢ ¥ F AR Fhstel 7o PR FEE waw

2) ZFssiv) ] A2 S g vz dut 2 55494
AHE FBZEzAS A2 A Bouin solution®] 24A17F 3274 3

A PO fA, BF, FH, AEAYE A d& e zv)

oft

37
| U

0
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m FAR AAE wEe] dwkdl zAH FxE BFIHI] Hsld
hematoxylin & eosin(HH&E) @M & A3 sl Fetdu|F o3 gl L x32] 9]
Hsls AR =23 SFEHN2EE AIF W =ZYA Fr(collagen
fiber)d] << & BFgdHuw|F o2 BF3}7] st Massons
trichrome 93 Van Gieson’s @4 & A3, 95 ¢ 935F U
B ehA] £ (mast cell)?] EIX A 2 239 AEZE HFZs7] sl

= H =
toluidine blue @M & A3 3sle] Fstsin| Ao s HB2A3}1 ),

Aol g WAz st WalE
#2532 9 REzE AH3F F Bouin solutiond] 247+ I} F

S| 2 s AH9S AFsgc A AHLE 7 o] FAR
A3 T 100% methanold]l 0.3 % H0.5 42 £ 4 endogeneous
peroxidaseE A A3t I F v FolH W3S AAFI] 351
3087t AA¥EAH (normal serum, 1:50)2.2 A 3gcl. UVB =4 F W
371 & FleR oAEE o8 JA] Ale]E 7}l epidermal growth
factor(EGF, 1:100, Santa Cruz, CA, USA), vascular endothelial

1

growth factor(VEGF, 1:50, Santa Cruz, CA, USA), MMP(matrix
metalloproteinase)-2(1:100, Santa Cruz, CA, USA), MMP-3(1:100,
Santa Cruz, CA, USA)E 43| 2 o] &3}, dxaAe] 4 n) &2
T4 38 3 At uwlE} xpolrp gle.mz zZbzre] JA| 9] o 3 positive control
testE AA ] AAG I HH AEE AT F 4T moisture
chamberel 4| 2417+ |43t 221 = 12 s F 5E7Z 33
0.1 M PBE FAAALE AA Feo Hsu T8 gl et
biotinylated anti-IgG(Vector Laboratories, Inc., CA, USA)E 1:2002
2 34 F AL moisture chambero] A 30% wH-S-AlZF ). oA 587
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o

3 0.1 PB FA#AA S AF F peroxidase’} EAE ABC £ 4
3027 S AHAY. T F A 0.1 M PBSE 1587 23] FA83 A

S

) )
o 1587 At Weol B 5L FAH By g

o
=
259t FHsE 713 F permount® st FIFAn|H o2 A3
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7. HaCaT cells o] 23 AIAAY A3H(n vitro)

1) A xw) <}

Human keratinocyte(IIaCaT cells)= CLS (Cell Lines Service)® ¥
FoFS wlol Dulbecco’'s Modified Eagle’'s Medium(DMEM)(Hyclone;
Logan, UT, USA)9 10% FBS, 100U/m{ penicillin®} 100 ug/ml
streptomycin (Invitrogen; Carlshad, CA, USA)E A 7}ste] wl oF3s}4lx).
AEE 37 C incubatorel A 5 % CO; AejalA st WgF &
3¢ AHEE trypan blue® gA5 L A LA $7] (Hematocytometry,
Germany)E o|£3le] A ELE AFsed AETLE 3x10° cells/mio] = A 3}
o] 6 well plate°l] W) <¥F3}9lc}.

2) AXAEE 53

Mosmanne] ¥.33 ¥4 (Mosmann, 1983)¢] wlg} Aolgd = A xe 4
g o7 3l tetrazolium dyedl MTTE A EL&A T=nzte
2 I9s= 9 E o] &3 MTT assaygs: 539 Hu[x| 3 (YM)o]
HaCaT Alxe] AEd wx= EFHE FAHsYd. HaCaT AXE
96-well plated] well 2 1x10° cells 252 233 F ¥z YMS
A2 ste] 37 T, 5 % CO:, w5 100 % Wl F7loA 24 A ZF Fab w)ks}
Hch ek AEE AEE AR wFste 4 A7 F2F Wt F PB
o &3 MTT(0.5 mg/ml)E} 50 pl/m{E Z+ welld YL 3 A7t &
Wekstder. 29 o M dAE YL 0.0IN HCIZ 5 10% SDSE
100 ut/well® Yol MTT-formazan crystalS £33 F microplate
reader (Molecular Devices, Sunnyvale, CA, USA)Z 540 nmolA4 F%
55 A AMEXsAE Fdstdd. Adoldle Axe WEELS v HE

w

o

o
re
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AELE V&2 A3, B

(et

Age 3w il

3) Utraviolet B(UVB) &4

AEwer A AgMd AL 20W  Ultraviolet B(UVB)
lamp(Sankyo G20T10E, 20W, Japan)dlA ZA3 29L& UV Light
meter(UV-340, UVA+UVB, Lutron, Taiwan)® A% % UVB 7=
(intensity)7} 0.3 wW/ci7} ¥ & EoloA] 3x10° cells/me) ¥E% DMEM
medium®] ¥#FA# 6 well plated] £F% ¥ JuA3I" FE=& AT
o] Tyl wet F=E2 A HE(0.01, 0.1, 0.5, 1 me/n)¥ F 2447 F
ot Mg F 60 mJ/anrE 13 A8l

4) 733 dA FAE 53

(1) Xanthine oxidase(X0) A ¢ W3}

X0e AAZFL Bergmeyver $(1974)¢] wyo wyl HaCaT
cellsthuman Keratinocytes)E ©|-&3le F331c}. HaCaT AXE
3x10° cells/welldl EHl& F $ulAFg F2E(YM) 100, 500, 1000 pg/
mes Al 2 she] 24417 Fot e Fsigict. W F UVBE 60 mJ/ai®
ZAstal 15%8%F9 Z+ wello] lysis buffer§& %3 IKA homogenizer
(ULTRA-TURRAX)E o] %3l lysisAl#Ht}. Assay buffer® lysisgt
HaCaT cell lysatet] XO 3¥8< ZA37] 93] xanthine oxidase
activity assay kit (BioVision Inc., CA, USA)E A&3tg o, A4y
L AzxsAY AA 9 A, LT EFEFEZL hydrogen
peroxide (H:02)& Al&34t}. Standarde 33 FHFE 439 0.1
mM FEZ ZA gt ZAF TEEAF cell lysated 96 well plate©l

ol
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z+zt 50 4 ¥-& F xanthine oxidase mixture (46 ;{ assay buffer, 2
¢l substrate mix, 2 #{ enzyme mix)& 50 0 |3t FA microplate
readerg ©]$3] 570 nmolA ZFA3I (T, Ay, 223t 308 Fo o}
Al FAG KT, Az). XO AAZFLE &3 72 A& o] §38lo AArsg
c}.

B

(To-T,) x V x dilution factor=nmol/min/m¢=mU/m{

XO Activity =

B : the amount of H:0; generated by XO from standard curve
(in nmol)

T: : the time of the first reading (in min)

T, : the time of the second reading (in min)

A1 : the absorbance of the first reading

As : the absorbance of the second reading

V : the pretreated sample volume added into the reaction well (in

m{)

(2) Superoxide dismutase(SOD)2] &4 w3}

SOD §%-& Maier and Chan(2002)¢] ¥WH ] ulg} HaCaT cellsE ©f
£38te] F3stgch. HaCaT AMEFE 3x10° cells/welldl & F
28 FF5(YM) 100, 500, 1000 pg/mees A A std 2447 &
k. M F UVBE 60 mJ/cr® ZAsEa 158 Fol 2+ wellel lysis
pufferd Y3 IKA homogenizer(ULTRA-TURRAX)E ©|23}4 lysis

%0 %]
!

o HH ool:

-

AlZ}t. 20 mM HEPES buffer(pH 7.2, containing 1 mM EGTA, 210
mM mannitol, and 70 mM sucrose)® lysis¥dt HaCaT cell lysate W
SOD AL &As57] 98] superoxide dismutase assay kit(Cayman

Chemical Company, Ann Arbor, ML)& Al&3lgen, A& H e A=

_2‘|_



AL Al wet Ay on A8 FEFEA-L bovine erythrocyte
SOD(CwZn)E A&3 At SOD A FAH L 96 well plated] 2& 23
A7l 200 9] radical detector® ¥ i Z} wello] standard £ =&
HaCaT cell lysate 10 @& ¥<9ivh. 28 EE welld& 50 mM

Tris—Cl(pH 8.0)% 3] 43 xanthine oxidase® 20 W& ¥ § &7+ =

£

WAl 3 20 B7F A& A ub-gAFl t}& microplate readers AF-2-3}
440 nmolA 460 nmztE A3 FE L FL A E o[ &3 SODE
Al A+s) 9l o}

sample LR”-y intercept 0.23m¢

SOD(U/m)= x xsample dilution
slope 0.01nd

Ysample LR=Abs Std A/Abs sample

(3) Catalase®] A4 w93}

Catalase &A=+ Johanson and Borg(1988)8} Wheeler 5(1990)¢]
Fel w2} MaCaT cellss °l&3te] F335icl. HaCaT ATFE
3x10°/welldl ¥l F SuxFg FE2E(YM) 100, 500, 1000 pg/mi<
A2 ste] 2447 Fot W gsigich. Wl F UVBE 60 mJ/ai® ZA+3}
A 158 Fo Z+ wello] lysis buffer[50 mM potassium phosphate(pH
7.0, containing mM EDTA)]IE %3 IKA homogenizer(ULTRA-
TURRAX)E ©|£3}9 lysisAlZ }. HaCaT cell lysate W Catalase A4

< ZA3}7] $l3l catalase assay kit(Cayman Chemical Company, Ann

Arbor, ML)E A}&-3% 2, A& Ax3| A9 2 Ao we} A3 s}
o}, 223 ETFE AL catalase formaldehyde® #}&3lgt}. 96 welldl
assay buffer(100 mM potassium phosphate, pH 7.0) 100 i<}

methanol(HPLC-grade) 30 & ¥ 3 sample buffer(25 mM potassium

_22_



5] A

standard®} HaCaT cell lysate® 2z} 20 ¥ 78 & FA33$4E5
20 pt FH7bste] Wb-&& AF Tk 208 F¢ ALA AFAH R mibstd

WA 71 F 30 409 potassium hydroxideE H7Fste] ub-g& FA|A A
b, I F 30 9] catalase purpaldE® Y3 10 E7F M2 mukdl &
catalase potassium periodate® 10 & H7}sta A A 58 v-$3
% 540 nmo A A3} YM formaldehyde 5 %9} catalase &4 -2
oF A& o] &3t AAE A

sample absorbance-(y intercept) 0.17 mt

Formaldehyde (uM) = x
slope 0.02 ¢

UM of sample
Catalase activity = x dilution factor = nmol/min/m{
20 min

5) @9 Z3A-s 53 (DPPH)

-

S|z Zeke] ksl BA L Wangd Zhang (2003)¢] DPPH & o] £3
o ZAstgc). AL 96 well microplateo] Sv|x|3e 10 (W& 23
DPPH solution 190 ut& 7+ F ALoA 3087 whgAA 7z kg9
FAE5E 517 nmiA A3 FA JYE2Fe:E BHT (butylated
hydroxytoluene, Sigma, USA)E SAdEFoE A8319 2w, DPPH
radical& 50% &AAIE AR FEE ICo 22 9t Z+ A= g
DPPH radical &7 #-&& 33 w&3ste A6 395 o3 3o
Al A8} A o}

£ of
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% A& = [(Ao-A1)/Ap x100]
Ap |l
Apr A

e

ool ool

& o

) >l
A
) >l
A

o B
=

6) A U] Reactive oxygen species(ROS) 34 =A

HaCaT cell 4 ROS® AL FFIEAA 2',7- dichlorodihy
drofluorescein diacetate(DCFH-DA, Molecular Probes, Eugene, OR,
USA)E A&3to FA4sdct. DCFH-DAE 94 Ax9s &3 A% ¢
o2 s AX okl JzuldetAd o3 J#E S DCFHE 7t
3 53, ol F ROS7F EAsE BHAA 2 F2< #&= DCF= m=
A Astgch. gEtd DCFY ¥% AEE A gke] ROSY <43 w#H T
t}. HaCaT cell¥ 3x10° cells/m! ¢ 52 X5AAH 96-well plated] &
F38te] 2447F F9k incubation 3stgldh. YM< FEHEE A A0, 10,
50, 100, 500 pug/m)¥ F 2A7F F9t incubationdtg 3z, Hy0.9}
DCFI-DAE ZtZt 1 mM, 10 uM¢| s 5= 208 < Add F I2=

g &A39 ). DCF 33235+ excitation 485 mm, emission 530 m¢] I}
s
Science, Turku, Finland)® Z# 3} ¢ t}.

7) Gelatin zymography assay

MMP-9¢] #u8]E& F5A37] $35te substrate gel zymography g Al3j
sl (Ha et al., 2004). HaCaT A EE 3x10° cell/m{ o] $EZ EF3
det. AFAF A FIAMA R 23T F SuAFHYME FEER 1

A 7F Eok A Al o] F AEE 60 mJ/arAl 7]l UVBE Z A} sl
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A=A ZI AL Al 244 7F v Fst ). iAo EAstE EHlE g A o
S Axe AR shEstddeh WAE 62.5 mM Tris - HCI (pII 6.8), 10
% glycerol, 2 % SDS, and 0.00625 % (w/v) bromophenol blue7} &+
¥ sample bufferd 413, 0.1% gelatinel F" 75 %
acrylamide/bisacrylamide (29.2:0.8) separating gel®] loading ¥ % 4
T, 100Vl A A7d%F g}, A9 E F gel 0.25 % Triton X-100
o 30% F<¢ F ¥ @7l SDSE AANAC. 33 FHRFE AL F 0.1%
(w/v) Coomassie blue R-250 &4 30% 7+ g3t #2&3sgl).
T3t MMP-9¢ #AHE Z=A3sLA in vitro gelatinase inhibition
assays A ¥ 3lgcl. UVBE A3 HaCaT A X E 7]F wA & sample
bufferel 413, A7145< AP F 9 4T PYP2E gels 0.25%
Triton X-100°1 30& &t ®7F 78k 2 lanec] =2} gels A2 F
747t 2 FE9 YMel @74 ®ae ¥3 50 mM Tris - HCI(pH 7.6),
20 mM NaCl, 5 mM CaClz, and 0.02% Brij-58°] 3% digestion
bufferel 4| 2047t F<k 37T A Fd F FA3ste] B2315c

8) ¥ RNAY F%3 RT-PCR

Total RNA+ Trizol reagent(Invitrogen)Z o]£3l9 2w A =3 A
Wl o] F3}9t}l. Spectrophotometer® o] &3t RNAY FEE =%
% M-MLYV reverse transcriptase(Promega, Madison, WI, USA)°] 2]
ste] cDNAE #4393, specific primer £ |43 PCR¥W L %3
ol ¢cDNAE F%35i}

PCR FZ& 3}7] 93l9 TagPCRxDNA polymerase, Recombinant
(Invitrogen) & AF-83932, w527 o3 o] ). 95CAA 5

E7} 27] denaturation A7 F 30 cycled FFAF. 429 cycle

e Lo

e
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95T 4 30&% &9 denaturation, 62 C(TNF-a: 59 T)olA 30 & &9}
annealing, 72 C9lA 40 & %< extensionX Z t}. PCR product= 1 %
agarose gelol4 A7|4d% 319 3, ethidium bromide® EM & 3 ¥ Gel
Doc(Bio-Rad, USA)E& A}&35}e] ##Z39g}. B-acting internal control
2 A43te] IL-18, TNF-a, human MMP-9, MMP-39] 2#d& At %
22 H7}stsd . PCRol AH4-¥ primer® Table 23 2t}
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Table 2. Oligonucleotide primers used for PCR in this study

Target gene PCR primer sequence(5’ to 3') Expected size

IL-18 sense GCA CAA GGC ACA ACA GGC TGC 463bp
antisense TGC TGT GAG TCC CGG AGC GT
TNF-a  sense AGT GAC AAG CCT GTA GCC CAT 434bp
antisense CCA AAG TAG ACC TGC CCA GAC
MMP-9  sense GTG CIC CIG GIG CIG GGC TG 325bp
(human) antisense GGT GCC ACT TGA GGT CGC CC

MMP-3  sense CIT TCC TGG CAT CCC GAA GT 252bp
(human) antisense GCA TAG GCA TGG GCC AAA AC
B-actin  sense CAA GAG ATG GCC ACG GCT GCT 247bp

antisense TCC TTC TGC ATC CTG TCG GCA

gahsich 2 27 Aold AFA7 kel ¢ AF(paired t-test) S A 53]

3, $A% fel4FE p<0.052 AA gk
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SKH-1 hairless mice8] ¥ 3 FE& JA& &
2 AR5 #ZE3 v NEAAD)ANA = ZFFo| wo| s

I FLE FEL BFY F 9dd. 28 UVBE 457 Z A4 A

L
fd
)l

vehicle® EX3}3 salines F93 CEH(HZE)NA = FAFEo] 2AHIL
] 45

L F5o] ¥AsA #ZAEH}. UVBE 457 A4 4

Fig. 1 . Photographs showing skin wrinkles of SKH-1 mice exposed
to 4 weeks of UVB irradiated experimental groups(C, YM-O,
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YM-0A) and non-irradiated normal group(N). The effects of YM-O
and YM-OA treated groups showing mild increased wrinkling and
some loss of fine striation on back skin compared to control

group(C).

2. 9% ARAA =H%4 Wz A2
1) H&E stain

SKH-1 hairless mice®] 3|3 Z2& H&E dAMsle] EoA T ZFA3
F99 FAE Fx3 gBe IR sl BRI A3 UVBE ZAFA

o2& NZ9 EdE 2-3%(Z9 57 22.1:3.6 m)e] BIAANEIR o] Fojx o
v UVBE 457 A% CF9 Z9 & 7-8F(FH 574 63.2£3.5 m)e] 2
A xR FA=HYD UVBE ZAEMEA 4537 SviA3gE FoAF
YM-O¥3} SulA3e Fo F £33 YM-OATNAE d=F vlsld
Ao A Ee] Fo| sl YM-OTNAHE 5-63 (X9 F4 42.5£2.8 m)e)

AN EFOZ o|Fo]F o) YM-OAZAE 3-435(Z9 ¥4 35.8+2.7
me] A AEZFoR o]Feolx KuAFY Feojo} EIXE WYY FAA
A A EFol A3 s cHFig. 29 3). AFAFU dFATY =
HzFo vl ste] YM-OF3 YM-OAFlA &3 3 7239 cHFig. 4).
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Fig. 2. Histological changes in the skin of SKH-1 mice exposed to
4 weeks of UVB irradiated experimental groups(C, YM-0O, YM-0OA)
and non-irradiated normal group(N)(H&E stain, x200). The effects
of YM-O and YM-OA treated groups showing decreased epithelial
cell layers(epidermal thickness) and shrinkage of sebaceous glands

compared to control group(C). E, epidermis thickness.
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20.0 -

Epidermal thickness (gm)
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10.0 -

0.0 -

N C YM-O YM-OA

Fig. 3. Changes of epidermal thickness in the skin of SKH-1 mice
exposed to 4 weeks of UVB irradiated experimental groups(C,
YM-0O, YM-OA) and non-irradiated normal group(N). The effects
of YM-O and YM-OA treated groups showing decreased epithelial
cell layers(epidermal thickness) compared to control group(C).
Values are mean + SD of 5 mice. # p<0.01 compared with normal

group(N); = p<0.01 compared with control group(C).
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Fig. 4. Histological changes in the skin of SKH-1 mice exposed to
4 weeks of UVB irradiated experimental groups(C, YM-0O, YM-0OA)
and non-irradiated normal group(N)(H&E stain, x200). The effects
of YM-O and YM-OA treated groups showing decreased

inflammatory cells within dermis compared to control group(C).

Arrows, inflammatory cells.

2) Masson’s trichrome stain® Van Gieson’s stain

SKH-1 hairless mice2] 3% 2§ Masson's trichrome g4<& A3
sle] Xy -A 9 ZAFRY ZYHF(collagen fibers)d FAAEE F13
5o AXR ste] BAZY A UVBE ZAeA g2 NT9 Zy 29
A9 (53] FF3F)NE aniline bluedl 734 4% ZUAH /7t 25
UVBE 4F7 A3 C#9 YA FE aniline blued] wu]¢Es}A
UVBE A8 A 453 S 39s F493 YM-0ZF 5
o3 EXF YM-OAZS A fFFFAAE dETd

1

12 X2
lo
1 O

=
>
ofet
ol %
o
e

=

m]m
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Fig. 5. Histological changes in the skin of SKH-1 mice exposed to

4 weeks of UVB irradiated experimental groups(C, YM-0O, YM-0OA)
and non-irradiated normal group(N)(Masson’s trichrome stain, x200).
The effects of YM-O and YM-OA treated groups showing
increased collagen fibers within papillary layer of dermis compared

to control group(C). Arrows, Aniline blue stained collagen fibers.
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Fig. 6. Histological changes in the skin of SKH-1 mice exposed to
4 weeks of UVB irradiated experimental groups(C, YM-0O, YM-0OA)
and non-irradiated normal group(N)(Van Giesson’s stain, x200). The
effects of YM-O and YM-OA treated groups showing increased
staining intensity of collagen fibers within papillary layer of dermis
compared to control group(C). Arrows, acid fuchsin stained collagen

fibers.

3) N wutg o] AN JAF

SKH-1 hairless mice?] 3 A9 |1 =%ZAE toluidine blue A<
A3t viwbAl 2o $AwstE BT A UVBE A 9L NI
o] % I 59 AIFUH ¥k EE 19.0£2. 1707 #2 = g2} UVBE 4
F7+ 243 CEY A FH HRAIEE 42.0£3.3/0 % AL vlstd F
7batsdeh. UVBE ZASHHA 457 SuAZ7E FAF YM-0ZF §7|
AZgE Fod3}i EIXIT YM-OAFY AFASY HgAzE Zz
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o
L
iu

26.1+3.47Y, 24.4+2.2717} #2s o] o v st L= A
Wl eh(Fig. 73 8). 53 A9 IRz 449 ¥BA X FE FF
32l A7} FAFA YM-OFF YM-OAZNAE g Hlsle 3}
Zste A& Yerd gk (Fig. 9).

50.0
#

45.0 -

40.0 -
2 350 -
< 300 - :
‘_; *®
;" 25.0
S 200 -
S 150 -

10.0 -

50

0.0

N C YM-O YM-OA

Fig. 7. Numerical changes of mast cells in the dorsal skin of
SKH-1 mice exposed to 4 weeks of UVB irradiated experimental
groups(C, YM-0O, YM-OA) and non-irradiated normal group(IN).
The effects of YM-O and YM-OA treated groups showing
decreased toluidine blue stained mast cells within dermis compared
to control group(C). Each values are mean * SD of 5 mice. # p<0.01
compared with normal group(N); #* p<0.05 compared with control

group(C).
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Fig. 8. Histological changes of mast cells in the dorsal skin of

SKH-1 mice exposed to 4 weeks of UVB irradiated experimental
groups(C, YM-O, YM-OA) and non-irradiated normal group(N)
(Toluidine blue stain, x200). The effects of YM-O and YM-OA
treated groups showing decreased toluidine blue stained mast cells
within dermis compared to control group(C). Arrows, Toluidine blue

stained mast cells.
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Fig. 9. Histological changes of mast cells in the ear skin of SKH-1
mice exposed to 4 weeks of UVB irradiated experimental groups(C,
YM-0, YM-OA) and non-irradiated normal group(N)(Toluidine blue
stain, x200). The effects of YM-O and YM-OA treated groups
showing decreased toluidine blue stained mast cells within dermis
compared to control group(C). Arrows, Toluidine blue stained mast

cells.
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3. 9% wedzAsdgq W 3

1Y

1) Matrix metalloproteinase(MMP)-2¢} MMP-3

SKH-1 hairless mice® 3] 5Z=1¢] A E2] 7| A (extracellular matrix)
Ea5e A EE #2357 ¢35l MMP-29+ MMP-3 A& o] 3] ®
dzA s dME AP, MMP-2¢] 288 UVBE ZA3x 2L
NT9 Ed9 AIAEFTFH A FAAE wgsA L5 UVBE
A CEel £3 AIAANEZFH A FAAE NI vls] v 23
AaA 2PdE A, YM-OF3F YM-OATS %3 AsA TS 233
A e CFel w8l v ekshA] s g et YM-OAFC] YM-O+¢ H& #
FslA 2d = g H(Fig. 10). MMP-39] 2382 UVBE ZAsHA 942 N
YM-O%¢ %3 A9AEF AgFoAs vefsiA =gl
UVBE 457 243 C£9 &3 AAAEZH A FAA= N, YM-0
T, YM-OAZ Hl3] wlxz] 7stA 2d=c. UVBE ZAPHA 45
b SR FgE £33 YM-OFFH SuiAZHRE Ty EX
YM-OAZS =3 AIAEF3H A FAAE CZ Hl&] v]etsA 2d
= g (Fig. 11).

N
¥
o
PX

<]

Mg
X

o
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Fig. 10. Immunohistological changes of MMP-2 in skin of SKH-1
mice exposed to 4 weeks of UVB irradiated experimental groups(C,
YM-0O, YM-OA) and non-irradiated normal group(N)(MMP-2
immunohistochemical stain, x400). The effects of YM-0O and
YM-OA treated groups showing reduced MMP-2 expression within

skin compared to control group(C).
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Fig. 11. Immunohistological changes of MMP-3 in skin of SKH-1

mice exposed to 4 weeks of UVB irradiated experimental groups(C,
YM-0O, YM-OA) and non-irradiated normal group(N)(MMP-3
immunohistochemical stain, x400). The effects of YM-0O and
YM-OA treated groups showing reduced MMP-3 expression within

skin compared to control group(C).

2) Vascular endothelial growth factor(VEGF)

SKH-1 hairless mice?] 3|5z oA #x3} zie}l Hald 03 A9
ARE #FFY] 918t VEGF A F o] &35t "z 318 dAS A3
sgltl. VEGFS 2@ UVBE ZAA o2 N79 H99 g3
£ v gsiA 23 =g UVBE 457 =A% CE9 X9 AIAx 3
A Nz vl vz ZsiA 23 =9 UVBE ZASHA 453 &
YA RS Foq3F YM-0LF SviA Y Fof F 533 YM-OAT9
3 BAIAEFAAE CEo vl &l w ekstA 2¥ = 9 cHFig. 12).
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Fig. 12. Immunohistological changes of VEGF in skin of SKH-1
mice exposed to 4 weeks of UVB irradiated experimental groups(C,
YM-0O, YM-0OA) and non-irradiated normal group(N)}{VEGF
immunohistochemical stain, x400). The effects of YM-0O and
YM-OA treated groups showing reduced VEGF expression within

epidermis compared to control group(C).

3) Epidermal growth factor(EGF)
SKH-1 hairless mice8 3X1Z2oA FXx

kinase pathwayE &4 3}3le] EGF &5 o8 f3z 23 x5 23

3t7] §15te] EGF &A1& o] &3t Wz stst d4S AP3sgch. EGF

o] YL UVBE ZAstA] g2 N9 E9

T &5 d4488 AxE BEsg oy UVBE 457 247 CE9 319

o] A AEFI A FAAE NI Hl&l vlwz oo ZsA @44

o
o

<l
=
Hd
ofjs
_%_l,
2
o
ofjs
2,
R
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Fig. 13. Immunohistological changes of EGF in skin of SKH-1 mice
exposed to 4 weeks of UVB irradiated experimental groups(C,
YM-0O, YM-0OA) and non-irradiated normal group(N)(EGF
immunohistochemical stain, x200). The effects of YM-0O and
YM-OA treated groups showing reduced EGF immunostained cells

within skin compared to control group(C).
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Su|A]F(YM)e] HaCaT A x| g MEZAHS MTT assays 534
243 Az YME 500 pg/mle] SE742] oW gt AT EHE ez o)
tH(Fig. 14).

120+

100 p——

Cell viability (%% of Control)
3
1

YM(ug/ml) o 0 s r\"*ﬁ ﬁt:.“

Fig. 14. Cytotoxic effect of Yukmijiwhangtang extracts(YM) on
HaCaT cells. To determine the cytotoxicity of YM on HaCaT cells,
MTT assay was performed. HaCaT cells were treated with indicated
amount of YM for 24 h before the MTT assay. Data represent the

mean = SD of 3 independent measurements.
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5. AA3AY FaL: QAR E W3}

1) $v)A 32 xanthine oxidase(X0) AAZFe] WH3lo n)x]+=
A

UVBE A HaCaT A X Sv|A3g FEE2(YM)E $E5HE 373
F X0 BAHE A 29, feitrE AAsE =
cell lysateol 4] HZFANAE 1.670£0.1 mU/melg o Sulx et F25E
(YM) 100 pg/mi& H7Hg FlAE 0.620+0.06 mU/ui, 500 pg/mlollA &
0.570+0.04 mU/n¢, 1000 pg/mlolAE 0.530£0.05 mU/mE FELJEHoZ

vz 3 FE2E FoJFAA FAHUA(1<0.01) 2] & R HFig. 15).

2.0
1.8 -
L6 -
7 L4
E 12 -
z L0 -
£ 08 -
g *k -
o 0.6 - **
“ 04 -
02 -
0.0
C 100 500 1000
YM (ug/me)

Fig. 15. Inhibitory effects of Yukmijiwhangtang extracts(YM) on the
activity of xanthine oxidase(X0O) in HaCaT cells induced by UVB
irradiation. Each values are mean * SD(n=3). #** p<0.01 compared

with control group(C).
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2) $v]A 3] superoxide dismutase(SOD)2] Ad] wx]=
qF

UVBE Z4+3F HaCaT A x9 Suz3& FE2E(YM)<S s5HE 3H7Hg
% SODe] 2H4E ##Y A7, FaEE AASFE £49 SODE HaCaT
cell lysateol 4] dZFAAE 3.4:0.2 U/mielg oy Sulz3et FZ2E(YM)
100 pg/mi& F74g FoAE 5.2+0.3 U/nt, 500 ug/mielAE 5.4+0.4
1000 pg/méel A& 5.840.3 U/mzE FEoEH o2 Suix3g F2E FoF
oA FelF el 2}o](P<0.05)E W9 tHFig. 16).

7.0

&
=}
|

SOD activity (U/mL)

S Tl - B =

> = = = s =
L L 1 1 L

500 1000
YM (lg/m2)

Fig. 16. Effects of Yukmijiwhangtang extracts(YM) on the activity
of superoxide dismutase(SOD) in HaCaT cells induced by UVB
irradiation. Each values are mean * SD(n=3). * p<0.05 compared with

control group(C).
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3) $v) A 3ete] Catalase?] A o) vz = o3}

]
UVBE ZA}3 HaCaT AXo] Su|z|3et FE2ES FEEE U3

U

catalase?] E3& 23 A}, Catalase= HaCaT cell lysateo A o=
A& 5.41+0.3 nmol/min/mie] Gt Su|A Y FEE(YM) 100 ps/mlS
32718 FAA S 8.89+0.4 nmol/min/mé, 500 pg/mlelAE  9.60+0.5
nmol/min/mé, 1000 pg/m{AA+= 10.20+0.5 nmol/min/mZ FES|EXH o F
FUA B FEE FATAA 7=l 2] (p<0.01 =& p<0.05)F it}
(Fig. 17).

12.0
%k
—~ * %
2100 1 .
F
g 8.0 -
E
£ 6.0
:.
£ 40 -
=
-
< 2.0 -
o’
0.0
C 100 500 1000
YM (ug/m)

Fig. 17. Effects of Yukmijiwhangtang extracts(YM) on the activity
of catalase in HaCaT cells induced by UVB irradiation. Each values
are mean * SD(n=3). * p<0.05 and #* p<0.01 compared with control

group(C).
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6. A Z 275 (DPPH assay)

Su| A e (YM)e] AFuBE A= FEHo| 9=z elstax
DPPH assay® A &3ttt Zzte] o8 $X9 YME DPPHe 42 F &
Lo A 307 uHS-AIF ) Fig. 18.914 XH.& n»ie} Zo] 500 pg/ml o] 22
FTEAAE 2 Felrt fldevd, YME FE7F Sl v AfEd s
A B8RS FU1EE #Esdd. 8XEY Fke dA dxEd
BHT$} #43tsi ch(Fig. 18).

100

80

O 0 & e O O O
YM / BHT (ug/ml)

Free Radical Scavenging Activity (%)

Fig. 18. Yukmijiwhangtang extracts(YM) scavenges free radicals.

A capability of YM that scavenges free radicals was measured by
1,1-diphenyl-2-picryl hydrazyl (DPPH) assay. BHT was included as
positive controls. FEach value represents as the mean * SD of

quadruplicate.
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7. SvAZFFH(YM)S] Axd FAJXLEF(ROS) A A=

S0 ZF(YM)e] UVBO &3t Fr7kd AlEW ROSe ®x&= 4%S
#2352 DCFH-DA assays A 339l HaCaT Al X 60 m]/cre] 7
5% UVBE A8l 12A47HE A3 F YME 542 X of&d
DCFH-DA A ¢& HslaL, 5% F ¥ FIEE 54359 Fig. 19.9
A RE uke} el UVBE AL AE W ROSY AL FdAdA d4
3 AR 2 (2" column, # p<0.001), °]2 & ROSS AAL YM A
ol 9o FERAEHSZT HAMYA AAHIH3 4%, 57, 67
columns; p<0.05, p<0.01, p<0.001)(Fig. 19). °|8j& A3} YMZ AX Y

ROS AAE dAsE E55 S} 7ol d52 ¢ & ddch

£ 4-

z

% p

2 3

E &

é 2] == %k

g *kk

§ T *hk

= T

z

E 0 1 1 1 1
Uv (60mJ/cm?) — + + + + +

YM (ug/ml) — — 10 50 100 500

Fig. 19. Yukmijiwhangtang extracts(YM) suppresses intracellula

ROS generation.
Treatment of HaCaT cells with YM reduced intracellular ROS

produced by UVB irradiation. Shown are mean = SD (n=3). #
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p<0.001, compared to control(1*® column from left); = p<0.05, =
p<0.01, ==+ p<0.001, compared to UVB stimulated group (2" column
from left).

8. HaCaT A4 MMP-92] Eujo] 3 A4 57

UVBE o/ AE AFE v HaCaT A T4 MMP-99 #u]7} 713
weox $2E A3} 60 mJ/crd UVBAA MMP-9¢] #u|7} 714 st}
(Fig. 20A).

$u| 2] Z3eEHYM)e] HaCaT cellol 41¢] MMP-9¢] &u]o] & a5 o3
31322} gelatin zymographic assayE A3 3ttt HaCaT cell-& t}ok3t &
el YMLex N7 F¢ AAE 39k 60 mJ/are] AEE UVBE ZA4H3)
o 24X 7t Fob Wik F kA S Ar|9F sk UVBE MMP-9¢] #
v = A8t o MMP-29 & 43% v x]x]= el YME 500 pe/mee]

oA A 3A MMP-99 #A2E #2359 cH(Fig. 20B). YMe] MMP-9
o] FAE AHZ o2 JAs=A BAEHIA UVBE ZAEH HaCaT Al X9
v ¥l S 7}A| 3L in vitro zymographys Al 33t 1 23 MMP-9¢ #
A ARH ez YM 93t F2HA das AT £ A9 ehFig. 200).
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UVB (mJ/cm?) 0 30 60 90 UV (60 mJ/cm?) B 5 + + + +

MMP-9—> ¥M (ug/ml) - 0 10 50 100 500
proMMP-2—> MMP-9—»
activeMMP-2—»
roMMP-2—>

B. activeMmp-2—

2.09

5% 157
8¢
~ 3 10 UV (60 mJ/em?) + + + + +
5% YM (pg/ml) 0 10 50 100 500
<]
g8 o5 MMP-9—>
A. 00 roMMP-2—>
° - & &$ C. activeMMP-2—>
UVB (mJiem?)

Fig. 20. Inhibitory effect of YM on MMP-9 expression in
UVB-stimulated HaCaT cells. (A) To identify accurate dose of UVB
that upregulate MMP-9 activity, various amount of UVB (30, 60, 90
m]J/cr’) were treated on the HaCaT cells. Among them, MMP-9
activity was most prominent in the 60 mJ/crr UVB treated cells. (B)
HaCaT cells were pre-incubated with the indicated amount of YM
for 1 h and then stimulated with UVB for 24 h. Conditioned media
were analyzed by zymography for MMP-9 activity. (C) To exclude
the possibility of direct enzymatic inhibition, in vitro zymography
was performed using the conditioned media of UVB-stimulated cells

as a source of enzymes.
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9. HaCaT A4 9

R ) A= IF

olN
)
=N
(]
.
g
i
o)
r -3
2
o
=

=
Z
>

|
3 F7MIAFHIL YMES 55
U MMP-3¢9] 2de& ¥ 43S x|z ¢d. dE

&
rl [¢3
e1:4
ofN
o,
>
2L
f

F7HAA L, YMS g EdA o5 ¥ L A} 2

K-N
e A skA ok (Fig. 21).

UV 60 (mJ/cm? - + + + + +
vw% (u;/mﬁ - 0 10 50 100 500

IL-1B
TNF-a
MMP-9
MMP-3

B-actin

Fig. 21. YM down-regulates the expression of various inflammatory

and wrinkle associated genes. Total RNA was extracted from
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HaCaT cells differentially treated with YM and UVB, and analyzed
by semiquantitative RT-PCR for IL-18, TNF-a, MMP-9, MMP-3.
Relative expression of each mRNA was also shown against the

message of B-actin, and internal control.
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V.

Hade Al Azel A gol U BAo] LA EolAWA A
Q¥ ohidt AAA T dHLe] AT ¥ x5 oA == x5 AN
& A5l AE, AEF, AFES MY GFY ToblA F 23 AT}
gatA ol FolA glch. = U AFoE s Ay BEFe 3,
Ae) g, B o7t 4R 5 AdHeREH IRE REST FA 4
Frhsts FAER Fxs AFe HF ATFE FF U% B

e

Iy x9 g AR Ure, Ty e I8 Ad wgForA IiE
BE3te AoFeln, 29 e g+ AL BAE JAH ez AA}E
ARGz A¥PzAor FAFHYct. Ao AxYrAdAE F=
type I collageno] EA3te] 35 B3 BH S A Fen, &5 type III
collagen, A&t 2¥l, G A fibronectin® & A 5 o] ¢J thH(Uitto et al.,
1993).

gliel =3+ AU X3 (intrinsic ageing)$t 33} (photoageing)

A&l x3}(intrinsic ageing):s EE A EA 9
dojuts AEFA 7IH22A vo|7} F7HE
o wgt 3§ Fx2 Jlsel v5 ostEo Ryt AFHIL, E3 -7
243597 G A, vAZH oz dzgrxde] Wol IAHE A
(elastogenesis) S Yetdl i (Lavker, 1979). 3 Xx3}(photoageing): Hj] %
FAe A7 xEFH ol Fd FEET AL, ARAANAH, 3] FA o
Z2] gou, MirH o] W3}ala, BAYE A3 A ZF(telangiectasis) L T
I A ZZ 98 s 42HA 5AE e oH(Gilchrest, 1989
Griffiths, 1992).
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Fxsts FEsts AL A FRed we IR FFI}E F9
kol 7 glol UVB(280-320nm)E A2 Evox F45=HE2 T4y
(ZAAE)e 43S vxn, UVA(320-400nm)E Bk A 590 53}
g %99 ZAATE A9 AHfolA X 43S nHH(Berneburg et
al., 2000).

2o 9 F st 7]Ad Y3 dFvt st HEE I Fxs gA
Ak A z2A ALE A4 A7 Bol AYHIL slov} 7oA o ¥
el FE2A7E @el AREES QR F, 2008). AFH dFEE
hairless micett A I FAEE o
E&A A B 53t odAe [ T RS FU] S AU 2
5] Y=L 9gJermZ(Lee et al., 2012; Kim et al, 2009), € A=
= 2 oz cpok3t Fofd &I dE AW S
B3t o5 A9} AR AAE v = WEtE Jd TR Has

R ]

Zx3} 95 3 HN5A FAF 2AZA 5 E FdHer AZ

o)

Fu|A FFe FA 3, A5, Aok, i), gy, Bgez FAHA, <
o &S AL KM, SREEEESIL (LA EE AR, WEER

(EE-& (M, wilh, B, &6t BEEE KRR, B kst 3
e WHE WAL WPt EE HEG, B2 RAEL RS g
& Bl migela BEE st Fikdaxn I chEe A A g
A, 2003). SvixIZdege] APH dAFEE vhFsA o7 RopolA zqyH
of gten}, B Aol Fx3 uie A AP dFEE WY e(H
ttd 5, 2010), o lEHIAFEG(ZAETS HEH, 2009), FEFL (] A}
T5E, 2012) T wWistd Rasglal, =3 k3t IF A FaksiA| A9
AAAA L dAELA TAAL dFE v s BLa(EFHE, 1995 &
Az, 1998)¢ AL A 2284 F7HAAA, 1996)d o §¢ 4
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(McGregor and Hawk, 1999), &% 9] A = neutrophil elastase(Doring,

1994; Shapiro, 2002), MMP-8 ¥ MMP-9%} %

1

!
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YM-OAZNA

7 &4l W

gl
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wol %7
WAl olshel &3

Evle] s}
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%% F(neutrophils)7}

g A &4 o]
- 55 -

9
il

to,

A Z o] & A (cellular atypical)@ A 4]

T

T

w el
2

(solar elastosis)e] ¥doldth(Quan et al., 2009).
[e]

(<}
=

ol EAS Jeldch(Lavker, 1979; Kligman et al.,

(<]

Aol st AslHe] o

LY

5] 3o A

&4 ¢

e

(]

3}

Gzl wete] FUALY F7% 45

ZA 3= 5 v AZAH
A (Ford Bainton, 1999)

o2 A8F).

1986).
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B Adox Masson's trichrome @83 Van Gieson's €& A3 35l

A 948 g R FEHY 2 UVBE 457 24T CE9 24
A - aniline blue®} acid fuschin®] ©]¢fstA] A=}, 218 UVB
g ZASEA SuAFEE FAT YM-O+F SuA3FES Foq3la =
X3 YM-OATY Ao FFFAME dEFol wlse] aniline blued}
acid fuschinel] 7Z3tA] €49 PH {7} A2= o] FuzFgo o o
WA B ER Ao 93 Ao A8
Iy Ay Fe] Az 7+E FHE
(R 9le] Axe7|de] o 90%E A2 5o A3 94 S AT
tHGelse et al., 2003). Type I &AL F2 A9 AHfolx T &
H¥E g4 AFA A type I procollagenSZH-e A= o] ¢zl B3 o
o) ste] E-&A49 otmAFr) "k AL &9 I FAAE A A

Ao 723 A (FF)e] 2AFH IHRFFo] A=A, UV £
2] o3t IR FEAE FdEE J|AFS G Es £ (MMPs)9
A4S FEsEU, 53 ARAA AFY zI4AdE MMP-1, -3, -99
0P & 2 (Fisher et al.,, 1996).

2294 UVBE suberythemal dose(Zwhal£ek)2 ZA s 3 £79
A S dYEHEEL(MMPs) Al E3) 2 E(MMP-1), Ay 3
S 2(MMP-9) ¥ stromelysin-1(MMP-3)o] 3| 8-2] Z+A A X e} A fofA)
oA Eu|Fo] oleg BAES g 9t IHH FYAS 373
x3E é?ﬂ»‘lﬂv}(Rijken et al., 2005).
UVB(290-320nm) ZAF F 3po] deojyr] AR w eht=
9 F 2 FAESTS 97 v Rk T A E¥]sle 3 LEHle] 8%

WA 715 S ¥ (Gilchrest et al., 1981). A}&e] 3 Ho) AYHE =53

g
—
X

I
J[m

£
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o)

F WA= vt E 295 B AYFee RFEEOl e
Alzbste], A F 3-4A 7l ol Fub(erythema)o]l Heojvr] A F g}
(Hart et al., 2000). UVB ZAge] 10% ol3t A =7} A3lo] AL o 3
5o vgtA 27} 7t o2 UVBe ASwtel 2w, £3 Eyd 9]
£ UVB 3F&AdA dddAl Azst AA=G ¢ H(Hart et al.,
2000).
HI A X 223 o ol ste] WEd F2epul S 5 v gA ] F2 A
23 7|5< 39 (Pentland et
al., 1990), 3 2€l9l& UVBel 23 AAAH dgdz=d & MASE 42
oA AAHQ 4FE Fr}(Hart et al., 1998).
B ARA T3 A9 I RzAY H9AZE UVBE A8k €& N

9 5% I3 A FU HHAEE 27.446.6717 FREG U UVBE

o}l (biogenic amines)2-ZE4] Fukulg-A] F

e A@Fe Jdetddal, 59
99 WEAEe] FE 55 3%e Az fAe
“OAZAAE WZETd e Fade AFE Jehyol

Su|z| e o7 FHFEE A HwAlxe] 3 FaE d23 &

= 2
=
P
S
=2
=
_(:»\_l‘
£
oy

BEeAste] 2X kel 38 WI A g CD54%} CD62E #ZFE#
Egch(Walsh, 1995). Ao sl& 3o FAste) ¢4, 2445 9
HFANEL o] FS F/HAA "HIFFHz A3 3 w33 =
g TNF-ax UV A% g iix f=d"Hz #3244 E(Langerhans
cells)?] o|F& ZA 3} (Moodycliffe et al., 1994).

o
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sl 2eul e A X S A ol AH UVIE 2448 79
(Laberge et al., 1995) =+ U3 F=ZHZE HAMIE o] FAAH =
A3 o2 7tA Aol Eg}ele] FE & A PrH(Lagier et al., 1997).

Xanthine oxidases AW FE7] AAAAL " 5o|xHed sihFE FE
purined] ¢] W 2A}AFE<Ql hypoxanthine® xanthine2. & AF3}A A uric acid
E WA= FAA superoxide radicalE WA d}E= B AoltH(Duke et
al.,, 1973). ¥ AFJA = UVBE FA3 HaCaT A X Su|z| e F=&
BE(YMS FEEZ {58 b dz2FdAE 1.670:0.1 mU/ml olget &
vz e FESE(YM) 100 pgg/me& H7HgE FolAe FEAEHOZ S1|x|

' FALNA 724 A (p<0.01) zte] & Heo| Fu|z]3e] UVBe
o3 AW fF3 BAAALE AAVIA XO AfFAES oA Aoz AxRd

AFZEE Aol g¥o] "ol Hr)
A BeHE FAE] f5te] AWl 22 AAH AAE THAHE HAAAA
@7tz MEEe] WHIFH £4E o] gtel. Superoxide dismutase(SOD)
= 271¢] superoxide radical® AlA 3] AW F2HS olEr}. 3 A9
superoxide radical At3}ste] Azp(e-)7} BE=E 2, Uz 3= 34
Ho] H,0,% W3}A 7] &= 3dH4akstA ol v}, 271 9] superoxide radicale] 17 9]
FisteaE vA = $EE SOD7E 9= W of whal A @A A2
A8} A9l catalases SODS} A2 F3H & o|Fo] HosydYsin, o]zt
#o] AA H.0.5 A ASE catalased] Bl H.0.F AHERE whEojy =
SODA&o] o aW AEERE dor AHE AU, Aol 3

Mo

Oxygen free radical& E<HA 3

o5t catalaser H:0:5 B3 A28 B A A oxygen radical A&
Aolsl A3 Fxo|l, B A UVBE ZA3 HaCaT A X &
23 FEE(YM)S FEEZ HA7E b f842E AASE &4

SOD+ HaCaT cell lysated A W& A= 3.4+0.2 U/ml o] L} Su|z|
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o

v

o

Fg FEE(YM) 100 pg/mliE 3743 FAAE 5.2+0.3 U/nl, 500 pg/mel
= 5.4+£0.4 U/ml, 1000 pg/mlellA = 5.840.3 U/mE FEAEHLE Ju|
189 FEF FATNA FHA Al (p<0.05)E Hlch =3 UVBE =
A8t HaCaT Al Ee Sux38 FEES $E5HE Hrlshd Catalase:
HaCaT cell lysated]A] W|ZFo)A = 5.41£0.3 nmol/min/m{ °] ¢ 2} S
ZA&deg FE2E(YM) 100 pg/miE 713 FoA = 8.89+0.4 nmol/min/m,
500 pg/mlAlA = 9.60+0.5 nmol/min/ml, 1000 pg/miolA = 10.20+0.5
nmol/min/m % §EEH LR SuAFY FEE FolLodA FeHd Aol
(p<0.01 ®== p<0.05)F Eo Su|A372 UVB Ao 23te] 359 A
A ¥ oxygen free radical® 27A3ss= AT H5IAAZALE SOD7) 24
3l ¥ Aex AR, UVB #Zx3td o3 43 {7]&2 A§4tstd 9
ato] MAZ H.0.E E3ll37] fste Suix 3 F5E) 2 ¥ catalase?
Aol F713 A em As=Hdd. =3 v el A3t v ds)
of #AZ(1995)9 +AA(1998)= FAksiA| Ao BA oA e} o AL A
AR DL A B a, AAH(1996)2 Fv|A| o] &4

Ax B £8E BAAAGE A7AHAS} B A AE A0

N
o

A2 E AAU e A3t-39 g, A @ A Sl os) A
A=, A48l DNA &4 9 993 Wy 55 293t ¢, $9743,
A8 23 5& fsle A2 283 Miquel et al., 1989). ¥ A ¥
A& UVBE ZA3 HaCaT AlX] Sulz|gg FEE(YM)E FEER
AP F FeARE AAsE 249 X09 SRS #AI u SujzF
2 3259 vEd oEste FAdAIA #2dG(p<0.01), FAAERE A
249 SODE SvA 3" FE2E FoFfo] dxFd vl8 v% 9
T A AA (p<0.05) F7FshH )} =3 catalasek W&ol H] 3|
]

5 EHoR FuARY F2E FATAA HUA (<001 T



p<0.05) F7kste] frall AAE AAA 22(XO0) FHEE dAsG
w3 fa] AL AAA EA2(SODE catalase)?] BAEE F/IAA S
¢ F dgeh

=3 §uzxFete] F4st 84S DPPH @v 2 275 23] 23
gt}. DPPH el 22 2L A& vl w2z kA3 o224 Fas)
AE o3 A= A2 Ao Ao A =, 55 EZAE, ofxF
24 9 S olul{ S sl fLPo] F o % FH (Blois,
1958). DPPH A ¢kol dlsll Snz] &= 10, 50, 100, 500, 1000 gg/ml &
22 AH¥std& 9 10-500 pg/ml FEANA AEIHE SHAA YMY ¥
7 F7hRtel wE AFEd2E 2ASdE A S FUME 3Essd.

>

Y FEYEHLE UE L S W SuAIge= 43 FAHS
e 783 AEE] HEHA d&S AU & 99, olHd FuAF
2o ggakst AL AFIHAA 5L A FUHEHE A 2Ef 2
Hall EFH oz Boldls Aoz Amdr)

E AN A Ao o3 g F-z32] 2] A E9]7] A (extracellular matrix)

Mo
=

¢ AEXZ=A MMP-2¢8} MMP-3¢] 23 AEE #23d UVBE
ZA5A] ¢4 N(normal group)Z8 Xl AIMETZH A3 FqAH=
ulekstA LHE G 2} UVBE 457 A3 C#9 E9] AN EFH A
S s NZo vl vlz3 ZsA Ld=Hgd. UVBE ZAshdEA &
u] 2] 3 eS FoJ3F YM-OF# Su|x|3etS Foslay EX3I YM-OAL
o Ry AYAEZH FHIFAMNE CFA uHl&l weksiA LA
YM-OAZ°ol YM-OZ vls] v]ef3iA L@ o Suix a2 33} 3
ol 93 MMP-29F MMP-39| 23 & A% o= Asdc.
MMPs+ A EL71 22 AFA #A3E Zn dEAN FeEH =W R4 E
8] & & (endopeptidase) 24 ey, (XA, FAHE, FFA Y, T4 H
) ° HAolo] T 3h(Birkedal-Hansen, 1995). A 7x] <&z MMPs

Nl



+ collagenases, gelatinases, stromelysins, matrilysins ¥ membrane-
type MMPs 5322 &z on, e, i} oo R e
t}(Kligman et al., 1986). o] & MMPS 7}&4d gelatinase A(MMP-2 =
+ 72KDa type IV collagenase)$}, gelatinase B(MMP-9 =+ 92-KDa
type IV collagenase)= type IVS} type VII collagens ¥3]A7]a,
stromelysin(MMP-39} MMP-10)-& 7|Aute] HFA Il oy
(laminin) & %3 Al Z1 T} (Reynolds, 1996).

MMPs+ E843} 3 zymogen(proMMP)2.3 Eu|5 &= A 7] 5& 3}
7] Sl A& &43} (active MMP) = o] ok}, proMMP §A4 & 253

< YAR AAZAAA =& Alo|EIIQl o g HAAFEIA A}
(Reynolds, 1996). MMPs+ At&e] A folM L(Herrmann et al.,, 1993;
Kawaguchi et al., 1996; Brenneisen et al., 1998)¢} A}ste] 3B
(Koivukangas et al., 1994; Fisher et al., 1996)°] =}&JH & ZA}sid
MMP-1, -2. -3 ¥ -97} 57}317] W&o Fx3tet @AV ok 39
t}. 53] Fisher et al.(1996) & w§- ¥ A5 UVBel =&d A%
o] 3| He 4 MMPs7} F7betal 3o MMPse UVl #2%€ kstelzz
g FEAE st MMP-1, 3, 9% F2 E9dA f2=x
Bl Eae A #ilse] Eeplls £ FcHQuan et al., 2009). °]
# g Ak g MMP7F S A x9 7| Ao ZAgste] FarE EoF
t}H(Knauper et al., 1997; Overall, 2001).

ojz] g ATAFAE efde Aol Afe I H xEHW
A E7F w38t MMPE &4 3tc). 28y A= A
7)1 A (paracrine mechanism)& &% AAAA = Ao EFIQ
Ry AN XA MMPse] Ao e 3l (Quan et al., 2009).

sy Ae] ERFPAHL o8 7pA At ¢ W ZFeA U
il gew, o]8§ VEGFY 5+ #3d 95 AJAH L FAlst=d

fd

)

%5 o]
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SURN)

H

—

o

T

o
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83 A XEA EHIA Al VEGFS] 232 zef Ao =23 3] 4o
A F7Fskal 9th(Yano et al., 2004). Yano 5(2002)2 3o 3

= F8% Jes v, ARYAH S AdAFoLEH
A #AEAZ. B ARAA Fxste) AHd 3

ot
o,
flo
ol
k!
o
(mt
mg
(o]
N,
F

WA 457 SuAFGE FoJ I YM-OFF SulAFegE& Fo3)
3 YM-OAZ9 %3 AAAMETFZAAE CEo vl 0] s
}x3}e} #A#ElsEl MAP kinase pathways® &4 3}sle EGF $£&£#4 3=
A 2y AxZE UVBE EAsHEA 437 SuA3€EE Foq3
YM-OF3 $vA38S Fodsxy X3 YM-OAFS X3 A4 x99}
Ao Fe s CEel vsl §MAEE ndstgd i, 449 ANxe 5 CF
of wlsl tii A Fuz|Felo] Fxste] ¥ HJIFA A XY
VEGFe] 28 & A3 sz Audd
£ A3 A HaCaT celld t}gdlt 552 YM2=R 1A7F FoF Az 3§l
60 mJ/cre] BEZ UVBE ZA3F F 2447 § W3 §F mgd S
A71qE3ste] #2723 v} UVBE MMP-92] #H| &= #5319 21 MMP-29
B 93e nAAE ggon, 55 YML 500 ug/mie] SEolA &5
MMP-9& #2A A& #aslgdtl. HaCaT A EE ol &3l dF 2 FF
3 do9d fFAAY 2BILE RT-PCRE o] &3le] EAH3I u UVBE
HaCaT A XA MMP-9¢] 23L& dA-3 F7HA 3 on Su|z]3e(YM)
ZolEH e r MMP-99 28 #&A3 . Iy MMP-3¢ 24
o ¥ dFE wAA ol EHQ] FFA Aol EIIIA TNF-as}
IL-1Bl gelA UVBE HaCaT AlZoA o5 Az 2dE F7HAF
on, YME ZEEAA o5 2L #A2AFo} 1 3 A

@ stet.

r'—:
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A8 g B dFdrs A3 B3l i3 35 Hesy
Wl Al FEIA dA, F9 BIAANEF AT &, A 4
ol & ¢ vwkAEe] & &Y =2 Fi SAAE AAA B
d X098 FAEE AN, w3 FALE AAA &2 SODs}
catalase®] A EE F7HAZH . =3 DPPH #uZ 2AS3 ROSS 2
< A&FH AFERE R A AATHe] A A} A zA st %
Zo o] Fi3lo] o3 IR A E 7] A (extracellular matrix)e] &
53 AP A EU MMP-2, MMP-3, VEGF ¥ EGFe 23 & oA
st SuAFdYe] 945 9 FE5G d3d FAAL] LIL FuA P
o] FEd H#Hs}] MMP-99 2dE& A2AF, dEH IFA Aol
E71Q1Q] TNF-a9} IL-1B9] 22 dA3] &A= st}

ol el A¥ ZAFAZ KulxFge UVBe 23 33 Bx3sE A2

o2 AmEgow, AR &dd F st FHFAA A Fe
ME kA R AEJE dF7F FF o] FolAef & Aeg Yz,

0
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VI. 2 &

f
e
2
Yo
=
kel
2
rl [¢3
2
oL

o

1el, &4tst, ol=ds g B A 33 23}
= 45 &4 5o 2V Jdox Rl x| et
Fx3t AdAMEFE BRI 3 UVBE 457 wEHeoz zAd
SKH-1 hairless #h-$-2°] Sulx&% FE2&& FoA37

Ris odAds PP QAT HAE WHE Yo BRI,

HaCaT cell= o83t A3t 3 FAAEdH o2 H3hse] Fis)
I3 dAe) AL VA NAF 2AZAY T AE FgH R HAFT

u} o3 2 A3E 4l
2 FAL(YM-0)3 SuAFT FoAF XL (YM-0A)A]

o] A FRLAL dxTo vstd AFF Ao FXFAN
A FHE FEE HEL dlEkq veksA #AFHJD. YM-O0LH
YM-OAZo Ao A ed gL gz vl FoAEFo] A3 2
Z3gen, AAFH FFAEY F5E Lo Hls] A3 F23Fsic
YM-O%# YM-OA+9 Ad {FFFdAxE dZF vl&l aniline blue
¢} acid fuchsinel 7234l 8" ZUAF7E RS2 HEF .
YM-OZ3 YM-OAZ9 %3 A9 I He A9Fu vxtELE g2
o wsted ZisE AY¥E Jegddd. YM-O4FH YM-OAT 9
MMP-2, MMP-3¢] 282 %3 AIANITEFH A3 FA 2T 3
ulekslA R =g on, VEGFS EGFE Ztzt 3|3 A9 A X537 29 59
Az bl m EtAl FHEE g

UVBE 4§ HaCaT Al X SvA3g FEE2& TEEE H71E F

w3l g AAA ZAX0e AHE B2 27 X0+ A F
}

|
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g}, SODE HaCaT cell lysatedl Al SulA@8 F2E FoFo] YxF
o H& FEoEHoR HFAAHUA(p<0.05) F7HH I, catalases
HaCaT cell lysateol A diZo] v|3] FEe&EFHow Jux3e F&2&
FolZoA 724 9A (p<0.01 == p<0.05) F7+3}3ich.

Su|AFF(YM)Y] AFHdZ £2A5EL 10-500 pg/mle] FsEA &
AE7} Frhstd o], FANLF(ROS)Y BAE SuiAFete] FEd HlH
3t FE oEFH R {94 A IAEH A p<0.05, p<0.01, p<0.001).
v 2 ZF(YM)e] HaCaT ALl MMP-9¢] Eu|d o3 F5e
500 pg/mie] XA FAIFA F2FE FAFHSL, MMP-9¢ 242
ARH o2 Fuix e oste iR dFS AIE & Jddrh

SuA gl dF % F

of Wl sty MMP-99] @& FaAF 2}, g xH <

o ge] AY AAE SuAFLE A Mol g Frshy P
g2 7bA AREe] BAL A & AL AnHo| B
A od 4 gt AUBA Y= J5A SHFE2ARA DLo] A5

2
g Aoz dddld,
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ABSTRACT

Experimental Studies on the Inhibitory Effects of
Yukmijiwhangtang on Photoaging Skin Induced by UVB
Irradiation in SKH-1 Mice

Jeon, Hye-Sook
Department of Food & Nutrition,
The Graduate School,

Sungshin Women's University

Chronic ultraviolet-B(UVB) irradiation of the skin results in
epidermal hyperplasia, degradation of extracellular matrix, and
formation of wrinkles. To investigate the anti-photoaging effect of
extract of Yukmijiwhangtang (YM) in SKH-1 mice. We observed
the effects of YM on skin wrinkles formation, histological changes
related to epidermal thickness, collagen fibers, elastic fibers and
mast cells, and immunohistochemical changes related to cytokines
and enzymes in photoaging skin caused by UVB irradiation of
SKH-1 mice.

The oral administration and topical application of extract of



YM(YM-0OA) decreased wrinkle formation and the epidermal
thickness compared to control group. Furthermore, YM-0OA
prevented the disruption of collagen fibers within papillary layer of
dermis, and decreased number of mast cells in the dorsal and ear
skins induced by UVB irradiation. Treatment with YM-0O and
YM-OA  decreased immunohistochemical density of matrix
metalloproteinases(MMP)-2, -3 related to degradation of
extracellular matrix, and vascular endothelial growth factor(VEGF)
expression related to angiogenesis in the epidermis. Treatment with
YM-O and YM-OA reduced number of epidermal growth
factor(EGF) immunostained cells related to activation of MAP
kinase pathways involving upregulation of EGF receptor in the
photoaging skin.

On the effects of oxidative stress and antioxidant function on the
treatment with YM, The activity of xanthine oxidase(X0O) was
significantly decreased by treatment of YM in all the
concentrations(p<0.01). The activity of superoxide dismutase(SOD)
and catalase(CAT) was significantly increased by treatment of YM
in a dose dependent manner(p<0.05 and p<0.01). DPPH radical was
erased by treatment of YM in a dose dependent manner. Treatment
of HaCaT cells with YM had also significantly reduced intracellular
ROS produced by UVB irradiation in a dose dependent
manner{(p<0.05, p<0.01, p<0.001).

Gelatin zymography assay revealed that YM had inhibitory effect
on MMP-9 expression in UVB-stimulated HaCaT cells. RT-PCR

analysis revealed that YM down-regulates the expression of various



inflammatory associated gens(TNF-a2} IL-18) and wrinkle
associated genes(MMP-9).

Our study suggests that Yukmijiwhangtang extracts participates in
inhibitory effects in the biochemical, morphological and molecular
processes related to photoaging skin on UVB irradiated SKH-1

mice.
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