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ABSTRACT

To investigate the inhibitory effects of Peonia japonica water extract (PIWE) on skin wrinkle formation, skin
wrinkles were induced by both the irradiation of UVB and the application of sgualene monohydroperoxide to
the backs of hairless mice for 4 weeks. And at the same time experimental materials were applied topically.
Wrinkles for the control (C) group were formed as a pattern of deep furrows and thick crests. Whereas wrinkles
for the positive control (PC, 0.01% retinoic acid) and experimental (E, PJWE) groups were formed as a pattern of
shallow furrows and thin crests, which were similar to that of the normal (N) group. Collagen and elastic fibers
in dermis of the PC and E groups were almost intact with aregular arrangement, which were similar to those of
the N group. The activity of xanthine oxidase, the free radical generating enzyme, was significantly lower in
the E group than the C and PC groups. The activities of superoxide dismutase and catalase, the free radical
scavenging enzymes, were much higher in the E group than the C and PC groups and similar to the N group.
As for the amount of matrix metalloproteinase-3 (MMP-3) expression, PC and E groups were significantly
lower than the C group. Therefore, PIWE could be very effective natural herbal material for the inhibition or
improvement of wrinkle formation in hairless mice skin.
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Vitamin D2} AEA, T2 ot 2 ol
2hg2 AT, sepe] Ap9jAle Fas) (photoa
ging), M A3 &3, g5k, Wil 71, W7 %A
3 5 o8 A R A4S ok A
33 SIS WA, IR fAA =
o7 gk oheh s ALY AAM,
AEF7), Ex F % 5o BAY FAREY
s (Cadenas, 1989). o] ¢} 7+ =}
ge) F8 wgr)Ae dra
FANZ oz 5ol A
Moz EAsy i A 24E AaAA &
27, M Eed A Welr) e BFYoz <
g+ Absbd A~E @ Aol (Darr and Fridovich, 1994).
2 AT AR xFol 93] AAE AL
= A Wl mawfe] 7]5-9] sl SOD (supero-
xide dismutase) ¢} CAT (catalase)el] 2|8l A3zl F-
gt B2l B3 Athz dSAIRloz Mzl
A akELs AAIEte] ARsPA ]l 2ARS oubEt
o} (Pence, 1990; Hasegawa, 1992). 333315 3] 3ie)
M Mzl Mze 71de] FANEES] Wl
A=Y 7 =l Aoz v
fiber)7} E5723 725 o|F3 X5, glyco-
saminoglycans (GAGs)7} Bv]A Ak
w3416 (collagen fiber) 7} =}=] =
o wAA o SR R B4t 9
m olEo] w3tz opsAR Wi QA L4k
el AH xS vl SAFE
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=4 (Fisher et al., 2002), £3] AT A]= =}
Aol oJs] MAP kinase 422 X 3A)A acti-
vator protein-1(AP-1)°] 43-& §-x337 MMPse)
W Z7AA FEIEE FAR (Soetal,
2008).
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o] ¥ glv} (Park et al., 2003). A, 344 A<
oz HA FEES ARSI AAS] Aol
U A7%e vaEls d77F Bel AlEE A glon,
Wzkek 23] FEYA oAl mAE Gl
W shebd A} dhelA R gehus) 9%
o I fEAE B PE AR ol

olell ¥ 7% hairlessv}-9-2of] UVBE REH
o2 =A}stal squalene monohydroperoxide (Sg-
OOH)E W =xste] 3| Fwshs §A7|5, o]
s Wastel Watef d4F2ES xsle] 3N
o) Sobd, 2A s, Ysiebd wAYEHH 13

< Bt I Fe3} A7) &adE sl

JERT

Hydrogen peroxide:= Junsei A} (Japan)2] A&,
hematoxylin, bovine serum abumin, retinoic acid,
polyethylene glycol-2- Sigma A} (USA)9] A &2,
squalene- Acros AFH(USA)S] A& AL8-3lg]on
I 8 IR ES EFES, 229 2 (jojoba
oil)& Desert Whale A} (USA)9] Al &2 AH8-3Hd
o}

A#E717] & ALl 2APAE UVB sunlamp
(UVM-225D, Mineralight Lamp UVP, USA)Z, x}¢]
A &A A== UV-radiometer (HD 9021, Delta
OHM, Itay)E A3l AeFEs 234 7
o} A& %Z7) (COSMOS-660, A 7|74 Ak, 8k
)2 ARE3sheit) Replica 2322 inverted mi-
croscope (Axiovert 200, Carl Zeiss, Germany), %3]
ZR AL |ight microscope (CX41, Olympus, Ja-
pan)E AH8-3FA .
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% 470l Hol 2LE FHIx A Ay
A YA Baslie] Ade AMgsisleh 52
SAT wWiztof GpFEE] $E (yidd)2
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AlgEEe 632 SKH-1 hairless mouse (Char-
les-River, Japan) S Eofdel 15U7E AHSAelA]
AR F AR A 717 gt Abset B2 A
2o] FFsAT AMALE 22 2+1°C, A%
T 50+5%, W=7 1247H8 Wl gx|5ked

o AFES AY 454 He F ez
s F IRE A& F dRE 10% 3 =2
A gell wAste] 2A I AAbell AHEEFAAL
Y2 W Basle] a4 34 9 /3t
W Aol ALg-3Hsi T

Alg 22 A A (normal group, N): o} -3 213

E 31K 92 #, "z (control group, C): A}2]A
ZFAMHSg-O0OH =% +sdine =27, S0t 2 (ve
hicle contral group, VC): A}£]4 #A}+Sg-OOH =
¥ +-47) (100% of|et-g-+jojoba dil + &) =2, o
A =2 (positive control group, PC): kA =A}
+Sg-O0OH =3 +0.01% retinoic acid =X+, A3+
(experimental group, E): x}&]A =AHSg-OOH =
FE+zIF ApF2E =X 7, F LR
o gshede.

A4 zAPER| 9] 3412 302nme] UVBE vt
23k sunlamp ALgstsieh A AR
UV-radiometer2 =#3}g ow, nl9A~E x}&]A
ZAHE- cageell 7HE ¥ 5 F-$ldl w53 120
miem’e] HeFow A zpAo= 15dol 33, 4
F 5ok 2Absgnh AR F
317] 9)5}ed SGrOOHZ 19 23], F 69, 45 Sat
o) 5 100pLH wxalgc) Bed 23 Wae)
of wjzlef o 432-E (0.130 g/kg BW/day), -1,
sdine2 14 23], 5+ 64, 45 Z<F w3 200uLA
239t} Retinoic acid:= polyethylene glycol o]
001%z. 3|43ke] 19 23], F 69, 4F 53t v} 3]
200uL 4 =xshelc).

23S =x]
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1) Van Gieson's A 1t

AT AyaAE e 10% 34 22
SMe] 24X)7F 1A
&, 51, A5A4A
st 4um FA 2 A& vHEo] Van Gieson £
oz AP, B4, Fo, 39 F A9F 0 wY
Aol Yol 2 e Ao

2) Verhoeff's 24AH

AHT I F2A4E Ao 10% T4 =244
olol 2040 AT F EHLL o
72 G5 sletgor x|
?5]-_1‘ 4um —,—vﬂi 9H-S THSo] Verhoeff 4ol
A & 2=, ferric chloride 2%= 718 4 =
sodium thiosulfates]] =]=]3}ed Van Gieson £ o
= ZpaA F 93 AslE ) skage) Wk,
24 ¥ FeAnos FRsen

Wztel odpZZuel Y3t HAFSL Blois
(1958)°] WPy ow =gsjsic. FAAEAZ] Wzt
of g4z=zw mmke 100, 500, 1,000 ug/mL o]
=2 ethanolel] =o] FA|3}32 1mLE test tubeo)]
#s}ed}. o37)e] 4x10*M<] DPPH (1,1-Diphe-
nyl-2-picrylhydrazyl) €% 4mLZ 7}3}e] vortex
mixer= 10%7F zehsla Al2o|x 208 Zob v}
gt Fof] 520nmellA FF=E A3k F

E 2 A7}Fe|= A= "4l ethanol 1mLE 71%7]-
sl BUs) AGskw 23F ATl AT F
29| anle Axgelss ehhgish o
Yzzo=z A FAkskA|el BHT (dibutylated hy-
droxytoluene)f'—— Y3 oz Al FEE
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8. WYxEol Ralatt thAlEL BYE
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IRz Z JAJFS- ATt T 4ulFe] 0.25M

sucrose £-94-&- g 11 glass teflon homogenizerE o]
£3ted 20% (Wiv) PRl A NS THESIT o] A
9% 600X gol 4] 1087+ QA E2sle] o 9 w]n}
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Lowry et al. (1951)
o] W) wle} bovine serum abuming ZEE o
2 AHgste] A8kl

3) Xanthine oxidase (XO)

v Rz2 F X0 34 x= xanthineg 7|2 =
AHg-3te] 30°Col|A] 202-7F vHSAIA AAE LA
£ 292nmel|A] FA=E =43} Stripeand Della
(1969)¢] byl Fshed ZAstsich BA= w9
= 4N Zd a3 sz 1mge] 187 vk
3ked 7]A el xanthinee 2 XE] AJAIE uric acide)
°F& nmoleg. EA]3}9] o)

4) Superoxide dismutase (SOD)

I Bzx & S0De] 34 == hematoxylin A=
Absle] SR A =2 FAE= Martin et al. (1987)2)
vle) ulg} 0.1mM EDTAZ} 4% 50mM Ak

232l (pH 7.5)¢] 10uM hematoxylin & &A4-of-&
7Fel 25°Coll A REgAIA AAdE hemateing 560
nmel ) ZAshe] we] FHET ALY &
<k g g
hema-toxylin A 5AL31S 50% A3l AEE 1
unitz =k 1mge] 1# E<9F W3l unitz2 &
Alshedet.

5) Catalase (CAT)

y|xmzx = CAT &A=+ hydrogen peroxideZ

712 3] P EHE= AEE A 240nmel|A] L
—E—OE% 93 BAFRA S (E=0.04mM ‘em )=
< AE3h= Aebi (1974)2] whel
IRz Fel e =
Hh-&-3te] ztaE= hydro-
< nmol ez mA|sksH)
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9. WEEale] RHUR UMY 5

1) Matrix metalloproteinase-3 (MMP-3)

(1) RNA 2=

Deep freezersl] Y503+ showl 9] 72g o3}
Azl o} o) 5% F dgow ALE £A447]0]
ZA 50mgs 1mLe] Trizol (Invitrogen, USA)-S-
A7Fsted 228 vyt Al A 5&7} incuba-
tion A|71 % chloroform 200uL & H7}s}ed A2
Al 387 vk & 15,000 rpm, 4°C, 1087 A&
23}k A %3 = isopropyl alcohol$-
500uL A7}t oFg- 15,000 rpm, 4°C, 158-7F A
Ba] & A=l e 7531 70% ethanol 1mL& &
7}t RNA pellet-2- washinga}az 15,000rpm, 4°C,
257 AR E v A A A >
RNA pellets AL2ox 7z % diethylpyrocarbo-
nate(DEPC) & 3]43}e] 260nmeol|x] ODZLS =4
3l RNAZS Aslgdct 280nme|x] ODZHE =
A5} 31 absorbance ratio (A260/A280)7} 1.8~2.0 A}
o]elx] Felajodet.

(2) cDNA 34

BioNEERA}F2] cycleScript RT PreMix kit A] A
33} protocolel]l w2} total RNA oFe] 0.1~1ug/
uL7} === RNA sample& Y31 DEPCEZ 20uL
7hA] A& F 30°Col|lA] 187k 50C oA 487 12
cycle Wk-$-A17] 31 95°Col|A] 527t 7} sfe] ¥k-S-
AN ZH.

(3) PCRe} A 7135

BioNEERA}2] Accupower PCR PreMix kits
st ARl TL Template 2 ul, forward primer
¢} reverse primer (10 pmole/L, BioNEER, Korea)=S-
Zt7b 14ul, 939 ZR4 152uLS 43 PCR

2 (Bio-RAD, Mycycler™ thermal cycler, USA)&
AAshel ek Primers= bl z+-¢ 2 GAPDH (57°C, 35
cycle), A3 Fo=2 MMP-3(60°C, 35 cycle)S Al&
sl om A14E primerse] 71X gL Table 13}
7z}, Tris-acetate ethylenediaminetetra acetic acid
(TAE) bufferE o]g3}e] 1.5% agarose gelol] 7]
3= A)7 ethidium bromidesl] QM3 & S5l
UVE xA}ste] DNA bandE #elslglx Gel Lo-
gic 100 Imaging System (Kodak, USA)&- ©]-£-5}]
WS |38k AR aHot

=0l &
° 1=
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Table 1. Nucleotide sequence of the primers and expected size of PCR products

173

Items Primers Expected size (bp)®
GAPDH? Forward (5— 3) CCCACTAACATCAAATGGGG 478
Reverse(5—3) ACACATTGGGGGTAGGAACA
MMP-32 Forward (5— 3) TAGCAGGTTATCCTAAAAGCA 317
Reverse(5—3) CCAGCTATTGCTCTTCAAT

YGAPDH: Glyceraldehyde-3-phosphate dehydrogenase
AMMP-3: Matrix metalloproteinase-3
Ibp: basepair

Fig. 1. Comparison in skin replicaimages of SKH-1 hairless mice.
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ZA2 BA2 SPSSWIN (v14.0)E o] &3fe] A

A, A, 4olET, PRET, ke 94 1. mREwe Yot ws
328 =23 29 Aol vlms] slele] A4

WX 2AHEA (oneway ANOVA) o2 ZAZseer. I F89 Yele A A Fg 13
7 2% ) Aelz A7) 15k Duncavs T AT v s

multiple range test o] 83k} ALFRAS AAs  A7F F3L ZHA0] ylern FEeo] A ¥AdE

Q31 pgkel 005 Wk W) FAAo=w feojg W, retinoic adids wxIE e et wiErep o
o7} 9l Aoz A TFEE 2L AHer F5 eAle
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7 gk o) Feo

FEol A A= 3l
o wlad Aol 77kE FFE W =k
Lee et al.(2005)= UVB ZA3} Sg-OOH =] %]+
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Fig. 3. Histological observation on SKH-1 hairless mice skin. Verhoff's stain, x 200& x 400. Squared portion in the lower
corner of each picture represents the magnification ( x 400) of designated small squared portion ( x 200) in the picture.
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Fig. 4. Electron donating abilities of Peonia japonica water
extract. BHT: Dibutylated hydroxytoluene; PIWE:
Peonia japonica water extract; Values are means of
3replicates.

2) TRZAo| KAt AL HAMS

QA EIZS e 2Ane} ot Ak
& 73 gle] v, alergen 59| 913 3
cznE] golalt AL Svl ol Ak}

o
off z2

o] Zray ¥Rwste] fdgloz A|AEHIA $ivt.
UVB 2A}¢} S-O0H =2 FAAAE A5
FAES}E o7 ol Ei¥ S Zdte] IR dts
2] © 71t} (Chiba et al., 2003). XOx A 2=]d] =
AspHA M ZAFs oL RA7 frafakae A &
22 oA glow o &l o AAE s
peroxide anion radical (Oz - )= A=A} s 9] 24 A
ol flez zhgshE MEe] AAIIEE do
7= Aoz o= itk A9 et Sg-O0H =
ol s AAE O - & AA Y7 shtal
SOD7} HoOx2 A 3HA]7]H CATE H0,3 A Z9)|
gk Bl B3 AbhE FajAFeE Az
o] AAFAIEE JAlste] ALl EAFE oW
3o} (Hasegawa, 1992). {4 &3 3] R-z2el| A £-3)
AbA HAtE A GWHES SA3 A= Tale2
o} . Ak AAse 24 XOs A4
2ol w3l Hxz=Le sl B Wtk =
E =22 AT Fo Aozt glslem o
Z7, Stz FANE vs Rl 2
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Table 2. Comparison in skin xanthine oxidase, superoxide dismutase and catalase activities of SKH-1 hairless mice

Normal Control Experimental
Group e bl it el
N C VvC PC E
xoY 1.93+0.34% 3.014+0.47° 2.11+0.36° 2.36+0.22° 1.40+0.48°
Sop? 11.60+3.322 7.79+2.23 8.26+1.75° 8.84+3.68° 9.39+0.74%
CAT? 5.88+6.25° 2.99+0.59° 3.36+2.15° 3.43+2.59° 5.44+3.66"
Values are means=+ SD of 5 mice
DUnit: nmole uric acid formed/mg protein/min
Aynit: U (50% inhibition of autoxidation of hematoxylin)/mg protein/min
3Unit: nmole H,0; reduced/mg protein/min
N: No treatment group
C: UVB irradiation+ Squal ene-OOH + Saline application group
VC: UVB irradiation+Squal ene-OOH +Jojoba 0il +100% ethanol +Water application group
PC: UVB irradiation-+Squalene-OOH +Retinoic acid application group
E: UVB irradiation+Squal ene-OOH +Peonia japonica extracts application group
Values with different superscripts in the same row are significantly different (p< 0.05) by Duncan’s multiple range test
St fA AT A A SR &49] SODe} CATE: %0,
da ldee FdEee el v E 0
st Wael A53EE 2xe YATR ] eof
053 A8 Uepigich olsh e Az wm § %) a
r a a
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1) Matrix metalloproteinase-3 (MMP-3)

MMP:= w45 ®allshes a4z A7t
7| 25%0] el glom] mAMGe B o=
Q3% w3t Am= AgET g Addos
fr=d MMPst= 4G5 A7 A%
=2 HAAA IR FE2S s (Kimet al.,
2005). Abghe] 3]el ApolAle] :=ZEH, 24A7F
ool MMPse] W] Z7i= 3 o] mUA
o] #a 8 ¥elths dT7u 37} gl (Fanger et al.,
1997). 1 & MMP-3%= gtromelysin lo|glis &
2] gelatin, proteoglycan, laminin, fibronectin}
typelll, IV collageng =338k ojofFst A=z 712
9 B&E )3l (MacNaul et al., 1990). =3k
PproMMP-1& 2437 542 F2 YA 3
23 9 vl 2 QoA IRnz=e] MMP-3
WEE SAT A= Fig 59F 2ok Al
vja] 23 gt ol =k oF
Al zest Aol deFed 232 xR
St 2ol vl frolehAl @kt o] 5 B3 W

Groups

Fig. 5. Comparison of MMP-3 mRNA expression in hair-
less mice skin. Values are means+ SD of 5 mice.
Values with different superscripts in the same row
are significantly different (p<0.05) by Duncan’'s
multiple range test.
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