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The Effects of Genistein on the Proliferation and Type I pN Collagen Synthesis in Aged Normal Human
Fibroblasts. Yang, Eun-Soon', Ran-Hi Hong?, and Sang-Mo Kang'?. "Department of Bioengineering, grad-
uate School at KonKuk University, “Department of Preventive Medicine, College of Medicine, ChungAng Univer-
sity, Department of Microbial Engineering, KonKuk University — We studied the effects of genistein obtained
from glycolysis of genistin, a kind of phytoestrogen present in soybeans, on cell proliferation and type I pN
collagen synthesis in normal human dermal fibroblasts(NHDF). Cell proliferation was increased significantly
with genistein treatment at 54-year aged NHDF. Genistein increased cell proliferation more strongly in cells
form old doner than young doner. The senescence-associated B-galatosidase activity was decreased in NHDF
from 77-year old doner with genistein treatment. Type I pN collagen synthesis was increased with genistein
treatement in UVA treated and non-treated NHDF. The increasement of collagen synthesis was more effective
in aged cells than young cells. Type I pN collagen synthesis was also increased with genistein treatment in col-
lagen matrix culture with NHDF from sun-exposed and non-exposed skin from 54-year old doner. Genistein
treatment inhibited MMP-1 synthesis in old NHDF but not in young NHDF. In conclusion, genistein may be a
useful agent for preventing intrinsic aging as well as photoaging.

Key words: Genistein, collagen, aging, photoaging, fibroblast

N o E

59 ke Ao} Fresl re) 38} w3}
7 Heoll wlg} oj2] 712] tjAb BAdo] AeiEn A S =
ot Fepll st Fehle] At ol ol Yol 7
A% ApA =312 714810} 24]. Transforming growth factor-
B(TGF-B), epidermal growth factor, fibroblast growth
factor®} 72 AAF 22T w3lo) o3 7tAadoH4] B8
T 3R o) gkx, AxEAN FEAA "o k3w
I ME A Ry B3hs dojulRIRt, A4
To) BARAR gobasl Heh A3 w4 AR 7
&2 grolAA Ao o) AgxA e 2 ZePiat
ekt Sol) ofa) o] o]0}, 413 Mol Ex marrixgt
o Solglch Zebis} deianle mye] By YS 7
H o]Eo] k32 ofsixd i YA 2A4ET
HHEHQl A4 &2 9] H-9) matrix metalloproteinases
(MMPsy7t 2715191, 2718 MMPsi= s13e] el e 3
stebl Rk ol WAke) WL w2 28 YA
=HoHIL

A4 75, F77] o] Foll Fir2lEe ) He) 2ped e}

*Corresponding author
Tel: 82-2-450-3524, Fax: 82-2-3437-8360
E-mail: kangsm@konkuk.ac.kr

—

| ~EBAT) 22 $2EO] ZHYo| 293} glxjo|t}. o
EZAS] g Al e3P o), Ao 5 3l 9
F 23l 7SRRI o AER A FEH S
A, - FAE FRAAI7)L, S BRE5H-E F71A17]
% o= gz ANE NI e 32 E B
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8t 421 RpejAd ol =pejAdel] ©fs] YA tumor necrosis
factor-o, tumor necrosis factor(TNF)-y, nitric oxide, <]¥]
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A B9S Ad BAE AlEA o|AE 24 (phytoestrogen)©]
2} B2} AdAells 2 AEA dAEZAe] WA
d F= A8, FF, TF, FLY, ofA, B S T3
o 30 R A BA o AERAL o]4EElHE(isoflavone),
S| 2} (coumestan), 2] 1} (lignan) 2. F-EE T} 16]. 4]
4 AAERAL FFEHOZE oA FEEQ AERA
I uls5ssle] | AERA 849} Al Y AEZ A
3l 2-8-A) (agonist) E-2 23] (antogonist)ZA] 2HE-3F
oH29].

o] FEEHEL TN wo) WAEE AEA oAERA
22 4579 FF 9 AT 7FEel we} zfel= oAt A
Z FA (9% 0.2-1.6 mg o] 2FeHLo] Ff=of 9o} BF
9] o]aFeHE-E o] Eo] 9 WA (glycoside; genistin,
daidzin, glycitin), acetylglucoside 2 malonylglucoside2]
Hefjolw, 71 Az wal wo] dojA gk v
(algycone) FENZ vl S Qlvh. hF AF A F 2 4
F Fel ol AEEME-S Y] B-glucosidaseel] &3 714
FalEle] e nluidA] Fe o)aZepRoz FpElg
[30]. e]&Ast vlsA 2= F2 A 28] (genistein), THo)
EA)2l (daidzein), S 88 (glycitein) o] Q1o d7)
S 3 7154 AFCE2E ARE T Q= o)4aZei
< WA} vl B AME T Qo) 3 o)F o4&
ST I A 21 Eh28] 2 JLFEAL YA =
7F EI20P} el 2gEel Arlele] ARgskar g

AT A ZHE 4SS gle AuzE, gel =4l
I FEAERE B2 AFEe] Hol glvt. the|=Alel e of
g AAERA 83H19], AfroPE F2) E333], 3|UdF
A AA 3 B320p) Base glen, FEAEHIE
g N AERA E3119} A EA{13p) BaHe]
At Y o) F HA] A EA dAERAL o 71
HellA| 71522 AUaEQl gk EapHo)x) Faf Ao
2 B4 AlYAaEele F2 F Ginkgo biloba extract,
Greek oregano 18|31 Greek sage 5ol % Wo| Exl5}=d)
A FAkste} g S AT Q= AeE Bk
v glem[1], Al ARG ] NCTC 254490 AV
HelE Asta g o Aol o8] fE=& activator
protein-1(AP-1)9] ZHS- oAsle] A AIAZE A5
AR S Ao 18], =3 Al 2Eele o)
At A Ap Aol of 3k w)Rgka} Feaks Ak Al
2 ebtel 36, 371.
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Greenwel 5111 AFe] AA; AfropA Eoll A AU 28|l
o] tyrosine kinase®} At% 2h8-dle] ZepAl FAL ZR13)
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£ QTN SEe Wrlaled TiHuleR|z AHesh
A= olAZeE 3 E3) By} 4 2T A2EE A
Uzsiele] tafe] sl¥nle w3 B8 wep Ash Re E
H7} Qex BRls) RaAslsct wet AFA W
2] e olol] B2 HPAE £3] e5e BRAE G o
o] Aol ZAIS Azselo] AES] 4, type T pN
Zapie] el ofm oJake wAl=slsl MMP-19] B4l
AlAE ogel sl ZARale] HlelRl Ash o] Ahedrsh
2 QA 5 gheAlel] ) or et

S E s

0Ml, 2241, 394, 544 & 774 ¥ oJAjQ] F2 oo
IR Aot E2E FUAHEE AN A= 413}
d FME o). 2R el AEE AAR F
2-4 mm x 2-4 mm 27]¢] AHL=E 27 W ], type |
collagenase(0.1% W/V in phosphate buffered saline,
Gibco BRL, USAY&-& 7}s}e] 37°Cel A 1247k A=) 8}
g}, o] F type I collagenase £2 A A3 ¥, FIE A
g F A9 F $ed 22 A =703 F Dulbecco's
modified Eagle's medium(DMEM, Gibco BRL, USA)#| %]
E 93, 75 em’® Bl =kl AR a8y 24
&l A A2} 9 2] ghe s wigde] Eekaa o
ol A et o] & 353te] AFel AMEEGT X
DMEM ®l| A o)|, 0.48 mg/mL glutamine, 100 TU/mL penicil-
lin, 50 ug/mlL. streptomycin®} 10% fetal bovine serum(FBS,
Hyclon, USAYE A713F % 37°C, 5% CO, 2713}el|A] ul)
P33k, AFL 441 104909) A HoPIES A3}t
Dkt Sl vl EH A wjekst A S o]-8-8fed
AlE Az Z=H 2 MMP-12] A% ST 5).

MIZ9| B-galactosidase 2344

>312 Z7}53= PB-galactosidase(Senescence-associated
B-galactosidase, SA-B-Gal) 42 senescent cell staining
kit(Sigma, USA)E AH-&-3le] dA3}3 ). 35 mm culture
dishesol] AF-oMEE 1x10° cellsE seedingdt F 257+
AV2HE 107 M FE2 92 DMEM ¥A2 719}
25 ¥ ol phosphate buffered saline(PBS) 22 wash3 ¥,
0.2% glutaraldehyde®} 2% formaldehyde® 747} TA A7
F 40 mM citric acid/phosphate(pH 6.0), 5 mM K;FeCNg,
5 mM K FeCNg, 150 mM NaClZ} 2 mM MgChel| 1
mg/mL  5-bromo-4-chloro-3-indolyl [B-D-galactopyranoside
o] HES 3¢l £48 COyt §l 37°CM 24417 & F,
SRHo 2 A MEES FRRACE BT A
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Aol AME-E 2F9)A-S UVAZA 15 Jem®] AF9)AS
CUBE 401 lamp(UVATEC, USA)S AH-3le] ZA}alelc).
A2 A& ZAF8}7] Aol international light radiometer(IL
1700, Newburyport, MA, USA, calibrated against a spectro-
radiameter and standard lamp)E o|-§38}e] A &JA FL =
Astdct. A AL A AfrebH £ ok woF Z3 o)
Eod 80-90%% A== 7]9).21, DMEM HlA & AA &
PBSZ. 23] Ho]F3iH35].

M= sAME
M E 212 Mosmann®] ¥ [221% AHEskelet Al
ol ZE 96-well platel] welld 6 x 10372 2431 59
FBSE %718t DMEM ujA|of| 37°Cell A 184)7F E<t A=)
stdet. N E7} B2 o] F, Al 2El Q) (Sigma, USAYS: 107
M| FEE XeskaL, 7247 woFst Fol MTT(3-[4,5-
dimethylthiazol-2-yl]-2,5-diphenyltetrazolium bromide, Sigma,
US.A8NE 2 welle] 50 ul¥ 71 32 mg/mL) 44]
ZF &<t AAFAE. o] F A4l FEjste] AAzNS A A8
32, 150 ulL2] dimethyl sulfoxide(DMSO)E A7}18 &, 10
7} shakinggle] AAH formazand %41t} o]F DMSOe
=2 formazang multi-microplate reader(Bio-TEK EL310,
Bulington, VT, USAYE °|-83}%d 570 nmelH F3=25 &
Azl

Type | pN S2Hl &M &5

Type 1 pN E2H1¢] &A= =72 ELISA kit(Takara,
JapanyZ AME3le] A8t AFolHEE 24-well multi
platel] welld 5x 109 23, 10% FBSS 3713 DMEM
Wi =]l 244] 7+ AR SFHTHPH 7.4). ©]¥F FBSE H7}etA]
%= DMEM#RA]o] AlU2:e]Ql S 107 M =2 7|5}
4877} Ft wicksla AAEd S gt 2§ 35
7dEA & o] &3] kito| A AFE 96-well plateel] coating
832, 4°Coll A overnight®%] 8 ¥ TPBS(0.1% Tween 20
in PBS)Z 33] A2 3}l31, 3% bovine serum albumin(BSA
in TBPS)E ¥l 277} blockingd}i}. Primary antibody
¢l anti-collagen antibodyZ 37°Cel| Al 9027+ A&l st &,
TPBSZE. 33] M4 3s}dv}. Secondary antibody?] anti-mouse
IgG(whole mouse, alkaline phosphatase conjugated)S 90
E2F WRAIZ] F TPBSE 33] A1-slgit}. Alkaline phos-
phatease substrate solution(l mg/mL p-nitrophenyl phosphate
in diethanolamine buffer)g Aol A 3087+ vk-&A]7] %
microplate reader® 405 nmollA FH=E SA s3]

Sl ofE=A oM type | pN S2HAl M2 =X
ZE Wl EZAE Coulomb B B-S W3] sle] )=t
st oHs] 9= =23 DMEM ul %9} Ham's nutrient

mixture F129) A & 3:12 &3}13F type 1 E2bA gel s re-
constitution buffere} 37 4ol F=pll 714E 9= F w)
Fg Ao EZS 1 x 10° cellwell®] g ZeA 714
3} E3kslel 24-well platesl] 0.3 mLA ol wjekr] glell @
3L 2487k WhE|Ele | Aot Eol| oJsl FrpAle] 3] &
=552 31900}, o]F 10% FBS7} 3718 DMEMeHoRA S
7} welld 0.5 mLA Z7}sle] WEYAZS §x)8}aic). A=t
g ZEpl wEg2e)] AY2EYE 10°M FEE 7247
Aelgk &, wiofl-g 3|dle] ISt TYUg uhles
Takara kits AH-3le] Fepll PAFE SA3I9H

MMP-| &8

MMP-19] 4 wjokel AlES) wjoral & )2 ahol
ELISA kit(Boehringer Mannheim, Mannheim, Germany)Z
AHESEe] ZA e Ao 25 24-well multi plateo]
well & 5x 107] ¥al, 10% FBSE %718 DMEMM|%|o|
2477t vl kst thpH 7.4). ©] ¥ FBSE A7 }slA] o2
DMEMH|A]ol] A2E|e)-E 107 M =2 H7ste] 484
7 E1E PR 43S Fsleleh. 2 F 349 43
HE o]-g3}eq kit M Al FH 96-well platest] coatingd},
4°Col A 1247 A3 F, TPBSE 33 A H 3, 3%
BSAE ¥ 24|17} blockingd}$i+}. ©]F primary antibody
AzRER A% ype 1 pN 22 4 2983t S5}
Al sHAH5).

Al 2

FE & mean+ SEE el One-way ANOVA
Z AMsle] BA Aelsled p<0.05 TN FIA8E A
ahoiet.

a3 % 1

[

MU AEQI =8tEl mSME &S|

A 2Elel-e 71| FF2] HepG2 7HIH| Ze|A apoptosis
£ s3], AR A2 RS dAslE 5 P
HAES] WS AAIsHe AoE ¥y vi26] 9ot A
2 QA 35 Ao £ Al w1 vkl M
gl v} gioh

A 2H|elel) ot m3hel 3] Adfre £ F4) &3
+ Fig. 1o Yellisla, MEe] 315 243 5 o A
F#9] SA-B-Gal A EE SA-B-Gal A kitZ A 8}o]
Fig. 2] VERNSIt). Fig. 1914 ti&702A o8 d33
oA el Aol 2 AE RS dotir] 13, A
Yz elS MeA] ¢ ME FIAAHEE SAEH.
0|7} 2718 o] welAd S 100%E 1S o, 224 &
81%, 3= 75%, 5441 51%2 AT F4]o] folHow
ZF4319tH(p<0.05). °]& AZe A2 dE X8-S
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Fig. 1. The effect of genistein on cell proliferation in normal
human dermal fibroblasts with age.

o, 72 vtol o] wixE|a} vlasted 0Alell M 102%, 22
Ml M= 107%, 39494 105%2- A E Z4)0] 2 2}o]7}
ATt 22t 544)9) A9 wixel e} Blaste] Ay 2]
Ql HElZo] 140%2 F2)8 718 Bodvh(p<0.05).

g, Avzegle] k3ol 25 F71H= SA-B-Galel] o
H e FA| delRy) flsted 774 # 3R] Ao}
AEZE wioF F AlY2E1e 107 M2 257 A sksic)
o] F SA-B-Gats Gzl Al W3E A8l A~
HS XeElA] &2 9= Fig. 29 (AplA sleoz
e e3hE ME] S} w9 Be-S o 5 gl wr
H A 2E el A2Igt Fig. 2¢] Brilde sehioz ¢
A H 27} Aol vls) AR Fol x3he AlEs}
Fig. 28] (Al vl3] 23S <4 4 g

SPAEEAol| ©)3F M EEA] =3 (replicative senescence) 4
Aol S, 2 Han 5121 343} 8§49 skl per-
oxiredoxin II(Prx II)7} F 2] wjo} Afrold A HE x=
e Al A 2ok Prx F A9 A Zol
A SA-B-Gal A2 FAEE= M7} Ak B4

(A) (B)

Fig. 2. Photographs of the effect of genistein on SA-b-
galactosidase activity in 77 year aged normal human dermal
fibroblasts.
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30% 3o, dFAF3EA| ¢l N-acetyl-cystein 3] 2ol 2] 3|
SA-B-Gal A e] ZHAasloietal skodct. zm Kruk 5[15]
2 AzEgle] B WAL JABE g Basisid)

ol9} 7ro] A E7} e3hwwA SA-B-Gal *éEﬂ paded
U} Han 5[121%] 2} 7o, ARSI 7} A 2w 3lE o=
Ax AzE 4= Qe A= AR webA 77419 3]
Ao Ze] ARSI AV 2El)] X e 2 A 23}
ol Ax AA|FH o] SA-B-Gal =T HAIE Aoz A
Z+=] i}

g4 Fig. 1ol 33 oj712, Varani 59 Q73410 st

™ ool wht ZlFel] EAFR= AfretHl £ 47t FolE
nom, o]& 2IE wieksldl S W, 18-2941¢] 7% 76%,
80M o F FH-2] 75 38%= wikE o] vhes AfobdE
o} 47} FA E0v) =3 80M] o] T IAAPIA 1% ¥
el AS 797t 3Pl X F RSN AfoE 5
ZA3I S o), M EFA] 0] v o]AF FoH o2 FUIES
o}, Asheroft 52 A{2]el 23k, o] =3HA ¥
Fo] AR S s ol iﬂ*’ﬂ 2 W= 5
2E HEae os) 3]8gc} wal, Aeg &3 o
AAFANA A 27 el %0%7‘]“4 oL | ~ERI
SAEXE RAECI 3R o]Egt AAEE o AER
Aol o] Afropr el H8|== TGE-fol| 7]1¢l3k= A
o= BasigH.

B A A A 2Eel A2 54419 Aol el A
A 2del vl vl HE FAlo] frejH oz FoE
A& & o, AlVxEglo] vlelR]l Agt AR Al sk
ARt Ee $4& /M-S & 4 dsle o] 7k
= L g FEE A ZAMES =3) 21gH A2

A e veldS o 4 ot o]g} Zo] A2
elo] 3% AFoM B2 A EE F2AF= 7S Asheroft
8 A2 e} Zo| A AERA FAEA P2
¥ TGF-BiHlE Fxl8ted vpepd A o2 Walr}, =dt
3ol ]3] A HeAl ROS F7k8F COX-2 Z7}H6), 3

2 3ol malondialdehyde 7+ ZAL3}E 54 [25] i) ik
HALLA AL SOD7F 2H4aE = A7 , A

d21s) Gapstaolt coX2 Aol 2lah %7‘ SRR
o] 3jg) W Aol o) Al BATE o5 AE
24 AAAAES AAFOZAE HEFAS FA 5
AE AL AZHA,

HLIAHQIel type | pN F2tAl 4 (monolayer cu-
lture) ST &2

A zsle] AfretH o] Fehll el wlA = Feks
obolX gke}. AV e Qlel] o8t dwde] T AfrobH| E2]
type I pN =M @A) AX: Fig. 33 Zo}. 2703 A
oz wiokdl MEe FEhl S SARE A, ver}
Z7Vel we Fele) gk asiglom, 224, 39
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Fig. 3. The effect of genistein on type I pN collagen synthesis in
normal human dermal fibroblasts with age.

A, 54412] N ZAA oAl 9} v st S W D2 26%, 27%,
62%2] oA ZAAE Boo). velo] whE AuiEQle) F
2 35E SA] A8, AY2E S 107 M2 A2
3132 type 1 pN FePllFS SAsIth 2 o A 24
AUzdelS H2sisl-g o, 2249 vixzlEs) v wske
0M, 224l M= 27 Z71EE 733ke] Ry o) B4 A
Frex e slsdet. 28y 394, 54Mlell M= type T pN et
Ale] Zzbe] niaje]gol] ulsled, 15%, 68%2] fr-2l= 7}
£ B3k

Varani 58] ¥ 370]| 2J&}[34], 18-294| ¢} 804 o] 59
752 type I pN Ml A4S w2 of 804 o1 F
oA FATFe] 52% Eih. 2|9} F3) Aboo] @o| FA
=+ procollagen?] %} 804 o] Fo| A= wl$- 7+A=] 9]
o}, 80M] o] F2] Al vlElg]l AZ 747 =x g A3}
27l BIsled type I pN Zebll FAeke] 65% Z7151]
o} 28] AV 28| Ql-e Afob el A kinasedt A3 2}
45 31 type [ pN FEH9 AL FAE Z7MA7)= A
L2 H3gl vp Qlo}3s5]. o] Bare] o5, Al e n
Eloll= 73238t TGF-Bl-responsive element’} Z) 5}, of
71l TGF-B7} ¥o] Eepile] AALE A1 3810}, Tyrosine
kinase A|3|4|q] #2892 TGF-B A3S S8l e}
A gL =351, ¥ sodium orthovanadate®} 7H-2
phosphatase A 34l A& JA3 Zl A4S 9A)
g}, 3, A2 9l AP-1S TAIEH= el cJUN
o] WS AAF o]F E3 MMP-19] AL JAE 7}
A QY 14].

welr, Fig. 32 Y 9A S Tr)Fo|ung A E57)
Aol E ¢ g9lenz AF7HR] BaEXR] 9L vold] wt
T Ad2ER1e] B3 2 e oo A 2E Q1)
ZEH A £ 242 TGF-PE E3 A A e 249
T gl 22 Feplle FalEsel MMP-19] #4434

AA|zled Feplle] S e A B9 = 9T
w3} o] 50 B3R 4k qlvt 1|3l HeT) 2], A
yzslele] ksl FAdol} COX-2 YAl 23t H5 A
zhgo] Frpll Y-S A 4 S Aoz A=

2| Aol 2j3k 34437} hydrogen peroixideel] 2J3k ¥4
A AzAYEE AdaEle] B Aoz ¥ vl gl
tH18, 36]. A-robH el UVAL] ALZ. <8 S=Hll A
o] ZtAEE AL A2sE|Qle] drh Bledi=RA] dofr
ottt A= Fig. 494 2o} UVAS 15 Jem?® 2AFH51S
W, type I pN ZeH o] ZARSIA| -2 2 »]&] o)
<+ z+4slgdel. &, Fig. 35 Fig. 49 oM d=7E59 &
2P FAFE vl B F327F 47 6.4+ 049/mg
protein @ 0.75 + 0.08/mg protein®-Z Fig. 4] UVAE £
ARE oA oF 192 ZAF o 5 22 Y g B
Rt UVAE ZAPBEA 982> 7%, Fig. 304 B, 04l
H)shed 2041, 304, 5441] A E 2F7} type T pN ZeHAl
2] Aol feJsl zrAaslsich. UVAS A1 7499 Fig.
45 ¥ oA} vlasted 2040l BAA 37 el
21}, 39Me M= 33%, SAACIME 62%E E=Pll Ao
F2a7 743t THp<0.05). UVAE ZARE F AU AH)
oS A3l Wgl Fig 48 B, 28 AZdA F=R
Ao Frkehe AdE X o viAEEst vlalste 0
Al, 224, 3A M IR gigie. 2ev 54419 ME
oA A2slel Xzlel] 28] type T pN Z=F Aol 45%
v frejde 2 F718 v (p<0.05).

ol A} ApL) Aol s 21 F-2 ROS 5ol o8 14
o2 DNA7} €A=" cyclobutane-type thymine dimer
2} 7--& pyrimidine dimer7} 2343 =4 [38], Moore $[21]

=
nN

VA (15 Jicn)
B UVA (15 Jiom?) + Genistein (107 M)

=
(-]
:

o
-

e
>

Type | pN collagen yield (O.D./mg protein)
o =)
N [/

=4
=]

0-year 54-year

Fig. 4. The effect of genistein on type I pN collagen synthesis in
normal human dermal fibroblasts with UVA irradiation and
age (n=8, *p<0.05 vs. 0-year-age, *p<0.05 vs. UVA treated

group).



<+ A zEQle] R xYAel s FEEHE=
pyrimidine dimer®] A& AAE ©]F E3) 3| HEE o
SIS ERICEY

Wang F{35] Avze|gle] ARz 444 =12]ell A
kinaseZ So]q o2 Aoz UVBY s =5+
AARIAR] AP-1 843} 234D AL Apdeicis By
£ 35t o] AY28llo] tyrosine kinaseE A #|§ho =2
A A =T 5 olE vFsA el Sl el
e},

o) F2] Aol A Bl wiel 2ho], AYEelo] Ao}
MEAA type I pN Feplle] AS 235k AL 4
AT =3 UVAel &3] Z=bAl o) wil$- Al At
dME T 7t B dgien, Aldxsrl we) sy
B AZAA o1 BAHYE & 3T )AL AYA
Q1] tyrosine kinase®] A8 AT 9l.on} FolrHr} A}
o2 AAEE pyrimidine dimer?] AL FR 35 FI)
2 A7) Wi ® A=

Type | pN S2Hl &M (collagen matrix culture) EZI
=

Ze) W EYAE o] 43k 3344 wiek2 z13) e} fAkst
ENE in vitro system@E SRS 7] 0 2 thEw)okolA] 7w}
2 7 e 858 AR, A ARAEL EolA
ot AY2Eele] FeR A ESE Dok B3 o
olRgtOvt(Fig. 3, 4), F © in vivod} AR Al A ot
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ZANA Z= &L S8 Ao Fig. 59 2} 0
Aek 5a419] 3AeAIN A2 AFEF S F-91) drdo)
(=2 H91)0] D AR EE AHgsle Zehl njEE
&5 Aot 222 A S4elA A Mz} oM

M Non-treated
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0-year Buttock (54-year) Face (54-year)
Age
Fig. 5. The effect of genistein on type I pN collagen synthesis in

collagen gel with sun-protected and sun-exposed skin derived
normal human dermal fibroblasts.

INHIBITORY EFFECTS OF GENISTEIN ON SKIN AGING 321

oAl A2 Mz FEHl FAS wlHsEE S49] M EE=
oMol )&l 7]1BA 22 type T pN FepAl2] A o] F2s}
Al Agdeh. &, 54419] Gl A2 AEE= oMol B3l
type I pN Fe2P Ao 25%, 544|9] LgellM g2 A
Zx= Aol vl 39% Fo)FH o2 7HAEed oHp<0.05). 54
Ao dF3) o] F R E v|wspd, dF T AlE
E AN W E- oA oJrie)d] NES AME slEYA
o Bls) 712411 type I pN FEple] #Ad3Fo] 18% e
FolHel 2ol S Bylet. Al 2EelE 10° MR 724]7 A
231918 o, o] MEL BX =)ol Bls|A type I pN
Zeplle] Aol 21%, GF N EE vx Lol v 14%
2] F9)3 F71E Btk (p<0.05). 23 Sl QL A
22| type I pN ZEH @A o] dudolollr 22 A Eo
vla) 31%2 fFolHo®2 Mok 2y 0MlelM & Alx
A= AU 2EQl XEel] &3l type I pN Febille] 340
W 3EA] egket. 2T Fig. SellM B Avzeld F
2l W EZAE o]-83F 3X vkl M= Fig. 49] w5
it el FEPI AL FAAH.

Chung 571 PHEZH 2 ool A] Aot 2] 7]8=q)
FePll A ege] Bx3hel g Al ) RelA A}
o]7} vi= whg, 3o e LTS Bkt o
A= v ES A wjofe] kR ol: oS AU o
Ao} FARE Aele] AAE wkedsicia B 4 9ot

B Azl elofE 79 ] 9> Qo] "ot dF
I HRe} type [ Fepl IR TF] w2 7S Ha ol o
8t B A4 AAJ[615) pyrimidine dimer[21] A§Ad o] A o]
A Z DNAS] Heol7t A9l7] djFo=2 A=A 182
54419) e F919] GF vl 919l dHe] T4
A Qe mFo AEoN FEpl Ao HERTEHRT FU}
A AdzE|Qle] Fix3t 9l Apdxdlel] BF FIH9l
Ao 53 4 9low, Fig. 4ollA e} Zre] polof nie}
oS ZHQ Zlez A4,

HLAE[QIo] MMP-1 &HMof| O|xl= &

A 2E)9] AARRIARY] cJUNS] & oA|5le], Zet
A B &4l MMP-19] IS JAlsle AoE geiA gl
=H14].

E Ao M= A= AlY2sele] MMP-19] §HAdell
oWl o335 w|X|=A] delR ]} Flow 1 A= Fig.
6ol Rt 0Ml, 224, 304 L 54M)2] JA] ednie] 3]
- Aol e MMP-19] A3 wlmsled B, oM
9} 2241 2) A ZellA] MMP-19] A2 394, 544 ujs)
o] - wke 2pogint. 224 oAlell vlE] oF 40%HE F
71330} FAA S el slsih dba, 394 oMo
vl ok eull, 54X o gl oA}t F7IHe] ezl u}
2 MMP-19] ko] w9 S71S & 5= 2l%ioh(p<0.05).
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Fig. 6. The effect of genistein on MMP-1 synthesis in normal
human dermal fibroblasts with age.
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