solMelde|sts| Xl M 27H 2% Korean J. Oriental Physiology & Pathology 27(2):183~188, 2013

it

ot A ESFEFES] 9 F collagen A FI H

MMPs &4 oA 53

w
o?:
ik
::l‘
o
=
o
>,
o
oR
J9~“
=
w

o
o
_E‘
s
-
>.
&
o
1
ol
1o,
o
2
-
>4

Ethanol Extract of Dioscorea batatas Stimulates Procollagen Production
and Reduces UVB-induced MMPs Activity in Skin

Dae Sung Kim, Byoung Kook Jeon, Nan Young Lim', Yeun Ja Mun®, Young Eun Lee®, Won Hong Woo®™

Department of Herbal Resources, Professional Graduate School of Korean Medicine,
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3 Department of Food and Nutrition, College of Environmental Resources, 4 : Institute of Environmental Science,
5 Research Center of Traditional Korean Medicine, Wonkwang University

Ultraviolet (UV) B irradiation induces the production of matrix metalloproteinases (MMPs), which are responsible
for the degradation or synthesis inhibition of collagenous extracellular matrix in connective tissues, causing skin
photoaging. In this study, we examined the inhibitory effect of MMP-1 expression of yam extract in tumor necrosis
factor-alpha (TNF-a)-stimulated human dermal fibroblast neonatal (HDFn) cell and preventive effect of UVB-induced
damage in hairless mice skin. The synthesis of procollagen and the release of MMP-1 in HDFn cells were measured
by EIA kit and MMP-1 assay kit, respectively. UVB radiation was applied to the backs of the mice three times a week
for 8 weeks. Mice were randomly divided into three groups, and were topical application with the Dioscorea batatas
(DB, 6%) or vehicle. Reduction of TNF-a-induced procollagen synthesis was increased by DB (50 ug/ml), which was
higher than positive control group (TGF-B). Also, pre-treatment of HDFn cells with DB inhibited TNF-a - induced
release of MMP-1. In vivo study, we found that preventive effect of DB against UV-induced epidermal thickness. DB
suppressed the expression of MMP-3 and MMP-13 induced by UVB irradiation. Our results show that DB have
preventive effect of UV-induced skin damage in hairless mice.
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a4 EnzCheck
Gelatinase/Collagenase assay kit (Invitrogen, USA)E, substrate

Collagenase JdAE Hyl Age
2% DQTM gelatins from pig skin, fluorescein conjugated ©]
|3t ZA3HA T 96-well plated] reaction buffer 150 ul, A&
20 ul, collagenase (10 u/ml) 20 ul, gelatin (100 ug/ml) 10 ul=
7bate] & ol F 37T oA 1A7E Bt wkg AT A

HZA = fluorescence micro plate reader (Bio-Tek, USA)E A}
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(Takara)E AH&ste] =438t

H =
T

83 o} ole
ol

[e}
<4

255

#(SKH-1 hairless mice)E 22 ANEALZFE :rL 15}
50£5% RH)S}-Oﬂ/\‘] A7 Aol F
(09:0021:00)2 Hoto] A5 2AHE TBAGA|A 157 7
SAAY AARE w2 AEAIRE A FAsIEeH 54 E
22t DWE A o] stdoh

- 184 -



up JEEFZE IR collagen T £ B MMPs 24 JA A7}

769 YRH A B2 50 )18 FRAHY 5 P
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iﬂ goat polyclonal IgG MMP-3, rabbit polyclonal IgG MMP-13
Santa Cruz(CA, USA)AL A|FS A&3stct. el 2ojg
245 6 um FAE e} okl FHE AA 3% HO02 W
A Arstaa
o2 blocking A7l ¥ 134 FAE 110002 3]Asto] 4T
overnight A|ZT}. PBSZ 33 A3
conjugate 23} FAE 3027+ WHSAIAT. PBS 33 AF &
3-amino-9-ehtylcarbazole(AEC) 2 A3te] dnj7o g & 3
Aot

flo

N

£ A 3t o] ¥ serum blocking solution

% streptavidin-peroxidase

12. BAAE
A @34-% student’s t-test= 0]%3}01 valueE T3}
0.05 °]3td A% *Z, 001 ©]5Y A »= HA5Y FIAHES
UERR AT
dv H a3

1. Collagenase &4 94

A 3 2] 71 4 (extracellular matrix, ECM)<] —Zrﬁ T4 A
collagen2 /oA X (fibroblast) ol Al A = =
AZ A2 o 90% =S A5 Y. Collagen~ 4?‘01]/‘1

g A o 98-S st led ERAR e oy
7& l‘FoHE/\/] 28-S wA 23 collagenasedl] 93l &3l Fh
1920 gl A collagenasex A X 2|74 @A S Eafsle &4
2 YR FEAANE FANIE &0 Ak E AFlA w1t
A 87} collagenase &40 WA= 9 Z43 2, 5, 10, 15,
20, 25 pg/ml FZoAA 27t 8%, 18%, 25%, 30%, 33%=
collagenase?] &4& JAsIGoH, A aH= T JEFHS
2 F7hel Atk (Fig. 1).
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(keratinocyte)$} Ao}l (dermal fibroblast)l
MMPsel 93] oF7| €tk MMPs& Zull 9]0l 5
BAZA, 19629 Gross$t Lapiere™7} Ate]d o}
(interstitial collagenase, MMP-1, collagenase-1)&
W o]F, AA7EA 2570 ©]’%e] MMPs7} B A AL, A9 A, Aks
2EH 2, TNF-a 53 22 ggd A5 ofs) &4do] ey
A 2. MMPs family & MMP-1-2 collagen®] o8z =}
Bt @A Bl E42 A collagen type- 1 3 M-S #3fstch
AR b °°]"ﬂi9} EANA A9 2AF T MMP-],
MMP-3¢] @&o] =593, MMPs £ &3], MMP-1¢] 33}
2 Qs Alxe74d *‘T'*?Fﬂc’ﬂ Mg FL 98e AP B 43
N vk AlE7} A F9 A OO]"‘ﬂi-q] MMP-1 &4 W]

A E 25,50 ug/ml ¥=Z A3kl 24
A|ZE 5 MMP-1¢] 24& SH43061, MMP- 14 24 TNF-
o2 FEsT A9 Az, MMP-1 Aol HRTe 451
ng/ml, TNF-a H2]7& 1456 ng/mlE TNF-ao 93] MMP-1
g2o] S7ketgler. @ Algst INF-oE ¥8 AT B¢
MMP-18] &4 25, 50 ug/ml s=ol A 27 9.26, 527 ng/ml
Azl efell TNF-aoll oJaf S7H A MMP-1 2-g°] z
7} 36%, 64% 2 FAFATHFig. 2). A 9 Faale
eSS TAANA g AsASAAE SR
AP-13} nuclear factor kB(NF-xB)E &43AA ASuH-g
A wdAE Eafste MMPs 8459 28-S S7HA7= A
2 AT QA ¥ AfolHMEAAN UVl 98 5
MMP-1¢] 2&8& #aA7]E EdE EPA7F €84 glom®,
7 52 Ginsenoside-Rb1Z} - Rgl¢] TNF-aZ F=¥ MMP-1]
F4& AAT Aoz Hmagny.

Collagen(type I, I, 1, IV and V)& AZuolA
procollageno]gh= ATEEZ FAHH F AXYZ EH]H
collagen A2 FHth Procollagene ojv]x= Tz} 7125
Al g Z2HEEgE JEEQVINES T, =2
E|E%& endopeptidasedl] o8] EA0®. B DG v} A
7} A K9] Aol Z 9 procollagen /30l PR FFE
ZALEIGE vF A8 8 A2 25,50 ug/ml =2 X2 5tal 24
AIZE Bl % & procollagen & FAMS A= Fig. 37 2th A
¥ 27, TNF-a*9 ¥ procollagen %2 tj&o] Hls] oF
22% #2319 2 H, procollagen AF S FHA7= AoZ 4
2 TGE-p¥ 9 4% tzol wls) 34% F7hskAch v} A2
25, 50 ng/ml ¢ TNF-a& ¥-8& A& 3 A& % procollagen &
< 25 ug/me] FEAX HE2TIH A 22 FEOR FEFY
th 50 pg/ml s=AAME dlEZFl HlE] procollagen Ao
40% Z7b5 a1, FAUWERTQ TGF-B A2l B} 6% A 3
7= A (Fig. 3).
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Fig. 1. Effect of DB on collagenase inhibition rate. Result was expressed
as mean values = S.D. »p<0.01 compared with untreated control.
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Fig. 2. Inhibitory effect of MMP-1 secretion by DB in TNF-a-treated
HDFn cells. Cells were stimulated with TNF-a (10 ng/ml) and the indicated
concentrations of DB for 24 hr. Level of MMP-1 in culture media was measured
using a commercially available ELISA kit. Result was expressed as mean values +
S.D. ##p<0.01 compared with untreated control and *p<0.01 compared with TNF-a
treated control.
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Fig. 3. Up-regulation of procollagen synthesis by DB in TNF-a
-treated cells. Cell culture fluid was collected and assayed for type 1
procollagen by enzyme-linked immunosorbent assay. Result was expressed as
mean values = S.D. ##p<0.01 compared with untreated control and *p<0.01
compared with TNF-a treated control.
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MMP family 5 MMP-3%< stromelysin 1 ©|2}1% 319 7]
A2te] type IV collagens 5o]¥ o2 £331, pro-MMP-15
G371t} =3 MMP-92 gelatinase BZ collagenasedl] 2] 3]
e AHES o A sk R gtk MMP-13(collagenase-3)2
type-Il collagen®l ®j$- EolAdo] U™ A FolAe
MMP-130] MMP-19] 7]%5< 8ta Qo). B 2439 A 13
AEolAE wjkold v AlEE MMP-1 4SS AL
procollagen®] #4<& Z73}9 ). Wl Hairless miceE ©]-&
3 in vivodlA v} A]E7}F MMP-3% MMP-139] &4-& A8}
=2 29T AEg 43 UVBTES vzl Hls] MMP-39]
Ho] 6.7 FUtE AT vf A2 WAL UVBT H
3 MMP-3¢] @& o] ¢k 2/3 74 F Atk MMP-13¢9] 73$- UVB

of e o 47 S71IRAL, w Al E AA 2T UVBTl H]
atol o 1/3 7F MMP-13¢] E@o] rad A AT 5 3l
At (Fig. 5) o]4e] A4¥ A} v} A &= Hairless micedl 4] UVB
959 &85 95, MMP-3, 13 23S o
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Fig. 4. Effect of topical application of DB on UVB-induced epidermal
hypertropy in vivo. Histological sections of mouse dorsal skins were stained
with haematoxylin and eosin staining. The distance from the basal layer to the
stratum  granulosum/stratum corneum junction was measured for epidermal
thickness of dorsal skins. Results are expressed as fold change. Values are
mean+SEM. Magnification, x200. =+p<0.01 vs control.
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Fig. 5. Effect of topical application of DB on UVB-induced
expression of MMP-3, -13 in vivo. Immunohistochemical staining of MMP-3
(A) and MMP-13 (B) in hairless mice skin from untreated control, UVB,
UVB+DB(6%). Results are expressed as fold change. Values are mean+SEM.
Magnification, x200. *p<0.01 vs control.
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