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The effects of antioxidant and anti-aging treatment of
UVB-irradiated human HaCaT keratinocytes with
ethanol extracts of colored rice varieties

Eun-Young Choi* and Jin-Tae Lee'
'Department of Cosmeceutical Science, Daegu Haany University, Gyeongbuk

Abstract In this study, we investigated the antioxidant activities and anti-aging efficacy in terms of suppression of matrix
metalloproteinases (MMPs) in UVB-irradiated HaCaT cells by adding the ethanol extracts of Josaengheogchal (JE) and
Shintoheug rice (SRE). In the electron-donating ability and ABTS radical-scavenging assays, we observed that both JE and
SRE had scavenging activities and in a collagenase inhibition assay, both extracts showed inhibition effects of over 73%
at 1,000 pug/mL concentration. The expression of MMP-1 and -3, when the extracts were treated with UVB 50 ml/cm?,
irradiated human HaCaT keratinocytes, was analyzed by western blotting and reverse-transcription polymerase chain
reaction (RT-PCR). The results showed that MMP-1 and -3 proteins and mRNAs were downregulated in a concentration-
dependent manner in response to both extracts. Therefore, we expect that these compounds have a potential for the use
as functional ingredients with anti-aging effects in the cosmetic and food industries.
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Ho| +ag 7], F27) 2 AWA So] F7FsHA
o5 Aol el 3 dF M 2] DNACY
3P, Bes), 3RS 58 Sdtke AR
B2 A2~ (reactive oxygen species, ROS) A4
MAEL] Akder &4 A2 SNk, g5 AT
of 93t F=3}(photoaging)Z -F+AAIZITHSun 5,
2015). vl-¢- W& 7o)l UVBY] 93 uRA|xe] Aksl ~EF
229] ZF71= matrix metalloproteinase (MMP)2] 28-S 714314
A 1§ ZEpAo] 74 ®EokJenkins, 2002; Oh &, 2015).
MMPs group< collagenase, gelatinase, stromelysin, membrane-
type MMPZ W& F dom, oF 209 F/7F &8A AUt
(Brinckerhoff 5, 2000). ©] % collagenase group®l== MMP-1, -8,
-130] 2¥EE F2 A 19, 18, M3 e 2 s
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FEPl 24ES o A BalE] 95 =3l a3
Sit}. Stromelysin group®ll = MMP-3, -10, -11°0] *¥&=H
A V8 ZFAS Bk (Kusukawa 5, 1996). H
7o Z7lE 3= AL F Y= ok
=718t ulel AR T3l ARAAL X FBA S
271 Sas] A E T ok E3F AgolEe whgdEy 2

o] AElAel AR tivRel wa} A7

o] WulolA FAm 2 tiFste] dFH ke ATFe] Skt Atk
(Ryu &, 2005). Evetelr] fese v S04 An 5
o] emNam 5, 2003), FZol wet Aol vpaFst 2 A

£ 33t AtkKang 5, 2005). &7 polyphenolics, &}
Hicol= QtErtolod wloJelql, Zwmle gzl 59| 7|54 4
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A|AFE(Tsuda 5, 1998) Tl tgh B 5 tfefst AFEo]
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2 AP ARSE AEE fAmE 2ASZ(I) A ESH(SR)
9 2Fo= 20159 =2 FHY (Miryang, Korea)oll A Algwk
o FE& AAEIAT AR T 108 %
9] 70% ollergol] Rty AF2olA] 24A17F WA St A=t
AHMEL st 33 v FE36TE 4 FEEES X
(Whatman No. 2, Sigma-Aldrich Co., St. Louis, MO, USA)E
ol g3te] o3t F FE - YEARste] WARASIHA Aol
ARE-E] AT

HxZois £

AAF52 Blois(1958)°] WS wFste] vt} o] &
Aaach 24 Al 100 uLol 02 mMe] 1,1-diphenyl-2-picryl-
hydrazyl (DPPH, Sigma-Aldrich Co.) 50 uL go] & &33k &
oA 307 WEEAIZ o 517 nmelld RS S5
tl. DPPHE ©]§¢ 2bshix] &4 A58 Hrprel 74
MY FHE AagsE Jeridth

ABTS 2|2zt Hs &8
ABTS )z AAE] 242 Park 5(2016)2] Wel <]
=439t & 74mM ABTS (2,2-azinobis(3-ethylbenzothiazo-
line-6-sulfonic acid), (Sigma-Aldrich Co.) 0.5 mL2} 2.6 mM 23+
AEERE(K,S,0,) 88 LE 41 &Y 1mLot o¥hE 88 mLE &
ek ABTSEY ImLE LIE A2 & 12407 5 Gz 3
QA EAE 99% olle-oll oF 1:13¢] H]E&RE 4ol 734nm
oA thzTe 3= kol 0.706+0.0010] HE= 243 ABTS
Qoo ALgalAT) A28 100 uLe} ABTS &9 100 LS &
ete] 3027F HEeh & 187 Ad2oA vHEAI7]AL 734 nmo|
= ZA3I9 k. ABTS radical cation decolorization 3.3}
= AE g9 HAritet BV $HEE AAEE JERICH

Collagenase X3l &

Collagenase A& =42 Cannell 5(1988)2] WS WHE
ste] g3k o] 243tk & 0.1 M tris-HCl buffer (pH 7.5)
o] 4mM CaCLE 3 7}3}4, 4-phenylazobenzyloxycarbonyl-Pro-
Leu-Gly-Pro-D-Arg (0.3 mg/mL, Sigma-Aldrich Co)E =<1 71&
A 025mL 2 AEEY 0.1 mLe] EFA collagenase (0.2 mg/
mL, Sigma-Aldrich Co.) 0.15 mLE 7I3le] A-200A 2087+ 3
2 T 6% AEEA 0.5 mLe Eo] 78-S BAAT F obA
Exg 15mLe F7Eete] 320 mmellA 8 =E SASACH
Collagenase A &3 A5 &He] Hrlet 7] &4
T ZHAaEE YEpI

M=ol uHek

Human 2] keratinocyte cell line! HaCaT cellss German
Cancer Research Center (DKFZ, Germany)Z%-E] FHRSkoH,
10% FBS9} U4 #A/AE# Enlo]4l(Sigma-Aldrich Co.) 100
unit/mLo] ¥ Dulbecco’s modified Eagle’s medium (DMEM,
Gibco BRL Co., Grand Island, NY, USA) HiX S A}&3}o
37°C, 5% CO, incubator (MCO-18AIC, SANYO Co., Sakata,
Japan)ol| Al st om, 23U g WA A wjSE Alds)
ATt

MTT assay

MEZ AEE 42> Mosmann(1983)2] We] wet 433
t}. HaCaT cell2 96well plateo] 1x10° cells/well®] Al 0.18
mL EF3l3, AEE FEHE ZA5t] 0.02mL 718 & UV-
B (LP471 UVB probe, Delta OHM, Padova, Italy)S ©]-&3}
cell plate®}e] A7} 25 em7} H =5 A3t 50 mlem™E A}
3lal 5% CO, incubatorol|A] 24A17F Bl FsISitE. e17]e 5 mg/mL
FTEZ A|ZS 3-4,5-dimetylthiazole-2-yl)-2,5,-diphenyltetrazolium
bromide (MTT, Sigma-Aldrich Co.) €< 0.02mLE #7158l 4A]
st & ASAE AAsAL, FAE Erktel 2 welld 0.1
mLe] DMSO &4 0.1 mLe] eSS 7hate] A-2oA 2p2
3lo] 3047+ WFS-A1Z1 F ELISA reader (PowerWave XS, Biotek,
Winooski, VT, USA)Z 540 nmollX] &35S =46k
H2rH SRS S cHHEo| W

MMP-13} -3¢] &S B7] 913le] HaCaT cellE 96 well cul-
ture plate®l] 1x10° cells/mLZ cell seeding & 24A|7F F<F 1%
atod celts FPSAIZLE WA E AAT & ARE FEEE A
23l 3087 W3AZ] F UV-B (50 mllem)S ZAFSFAL 244]
7Rt mjF Foll A S AASL PBSE 28 AlX &kt Cell
S harvest3}] radio-immuno-precipitation assay (RIPA) lysis
buffer 200 uLell cells §EAIA T dg - A EF st 4
2 7352 Bradford assay= A #3taL SDS-PAGEIA H719%
st B th GelE 3417 &<t polyvinylidenedifluoride
(PVDF) membrane (Sigma-Aldrich Co.)°ll £71 TR 4°CollA 4A]
7F 59t 5% YA $-f(skim milk)Z blocking 3} T} Primary
antibody (Santa Cruz Biotechnology, Inc., Dallas, TX, USA)E
1:1,0002.2 3]413}a] 4°ColA overnight 3}aL YA TBSTZ 304
70 skelel AFsE $4< 33 wREESITh 2tzbe] HRP-
conjugated secondary antibody (Santa Cruz Biotechnology, Inc.)y&
gjaate] Ag2olA M7 F AElstal BA] TBSTZ 108 7F
aRkste] A Hste A4S 33 WHESE ¥ ECL &L 7+s
Western imaging system (EZ-Capture MG ATTO, Ambherst, NY,
USA) 71715 o|&3atd Mi=g &< W st

o

Enzyme-linked immunosorbent assay (ELISA)

HaCaT cell® 100 mm dishell 3x10° cellsymLe] Al £F3}aL
37°ClAl 5% CO, incubatorol| Al 24A17FE<t vk 5 T8 |
A AElsle] ThA] 24A17F Bl FEIITE UV-B (50 mllem)E 24}
Sl WA 583 wiA] omlH AlEE SEEE 1mLE H7te
o] 24x17F wiket F AlZS] widN-S harvestd}] human ELISA
MMPs kit (Sigma Chemical Co.y& AM&-3lo] MMPse] &S 3
I3k

RNA F=Z& % reverse transcription-polymerase chain
reaction (RT-PCR)

RNA<T high pure RNA isolation kit (Roche, Basel, Switzer-
landyE ©]-&st3lom Azxz3|Ake] WHHol| F3t total RNAE 5
E3tom 1 pgule] w52 Fwsial 59 total RNAT tran-
scriptor first Stand ¢cDNA synthesis kit (Roche, Basel, Swiss)&
o]43te] AHALE ZIFAIA DNAZ FAANFTE G444 Fd
S fast start essential DNA green master kit (Roche)S ARE-3}ho]
RT-PCRE 333t o] F4ollA W7 tizz+= wWEl®l (Santa
Cruz Biotechnology, Inc.)& A3l primer (Santa Cruz Bio-
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technology, Inc.)®] A< th=3} 2t} Human MMP-1 (forward,
5-ATT CTA CTG ATA TCG GGG CTT TGA-3'; reverse, 5'-
ATG TCC TTG GGG TAT CCG TGT AG-3), MMP-3 (for-
ward, 5-TTG TTC TTT GAT GCA GIC AGC-3'; reverse, 5'-
GAT TTG CGC CAA AAG TGC-3'), B-actin (forward, 5-CTG
GCA CCC AGC ACA ATG AAG-3; reverse, 5-ACC GAC
TGC TGT CAC CTT CA-3). PCRY] FZ% Z71& v} 7t}
95°CollA 5E7F %7] WA (denaturation)A 7] ¥ 40 cycles S
AZEE 95°ColA 6027F W4, 60°COllA] 60%7F oFd # (anneal-
ing), 72°CollA] 6527t extensionA]ZTE. MMP-32 94°CollA] 60z
¢ 40 cycleS FZAIZ 5 60°ColA 60327F, 72°ColA] 60327+
YA ZAT. RT-PCR S22 A4l DNAE 0.5 pg/mLe] ethid-
ium bromide”} 2Z3Hel 1% metaphor agarose geldll %17]0]% 5}
cooled CCD camera system EZ-Capture 112} CA analyzer soft-
ware (version 3.00, EZ-Capture MG ATTO, Ambherst, NY,
USAYE o]-&3te] mRNAS] & Fxs RISt

SAHIXE|

AP AT thEk EAA = SPSS 25.0 (IBM SPSS Inc., NY,
USA)E o]-&5to] ﬁﬂ'&ﬁr EFAAE JepiA, 724 A 7
o] frelAdel gt A5S E4HE4 (analysis of variance, ANOVA)
< o]83ty #9/9S FIS T, Duncan’s multiple range tests

(P<0.05Z TR S AAste] 2459

ZI g n ks
Hxj=ois &M Zat
DPPH= "¢ Pg3st At Z24 517 nmellA] 5441 %
5 Ueple B sigtEolt. Wl AlEUt aitel 84S
WAL oA DPPH7F Za Qe A 2Aksbol| #ofsle Afet
tjZre] v 284S 275t DPPHY UL =AU Ao,
DPPH7} 3Hglo] Eo| 45 HIPS oA = =4 Al

I AT Yot Ancerewicz 5, 1998; Heo 5, 2006). AH =
FrAH] 2%l tigt HAET EHEAE Fig. 1A HERASA
t}. JES} SRE 25 500 ug/mL 5004 88.5%S} 88.9% ©]74<]
=2 DPPH #HZ AASS BT Lee 52007y 1oln] 23
H, 5 9 S3H ] 70% EEFEEC] SmgmLe] F=e
Al 226, 263 D 325%°] BAL AT BAE9, Woo S
2008y FYU511E H AFEL] 70% oeE FEE s
DPPH 1z AASAHLS 1 mgmLe] =004 ZHzb 14.16%9}
10.92%, 5mg/mLe] F%ol4 ZFzF 42.00%SF 30.10%2] BA4<
B35 on, Song 5(2005)L AR 4045 ﬂfﬂbﬂ
69.82+10.21%°] AAF5S YeEpATta Bgk A3t vlws)
Ae w, AdE FA0) 259 JESH SREQ] A+ )z A AZ
go] wl g s I & AATh

ABTS ZiC|Z M7 &M ZHot

ABTS H|Zg o] 43 atshix|ge] =74
o] wkgo &) AAE ABTS A+ gr|zo] F2E U9
UAE A 93] AA=] L 52 A HE5Ho
A= AL o83 ZgoltiKim 5, 2009). JES} SRES
3 ABTS 2tz AAZ4 A= FiglB)oll YeRIIT JESH
SRE L5 100 ug/mL ol ae] F=olM 93.5%SF 95.7% o144
ABTS )z AlAES YeflY=T, ol A tix=w¢l BHT
HoE =2 1117%%—01%13}. Seo 52013y ZA7F5w|, HzIFH],

& e
:Jd
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Electron donating ability (%)

25 50 100 500 1000
Concentration (pg/mL)
uJE SRE H BHA

ABTS+ radical scavenging activity (%)

25 50 100 500 1000

Concentration (pg/mL)

HJE WSRE WBHT

Fig. 1. DPPH radical scavenging activity (A) and ABTS radical
scavenging ability (B) of colored rice extracts. JE: 70% Ethanol
extract of Josaengheugchal, SRE: 70% Ethanol extract of
Shintoheug Rice, BHA: Butylated Hydroxy Anisole (Positive
control), BHT: Butylated Hydroxy Toluene (Positive control),
Results are means+SD of triplicate data. Means with different letters
(a-e) above the bars are significantly different by Duncan’s multiple
range test at p<0.05.
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Fig. 2. Collagenase inhibitory ability of colored rice extracts. JE:
70% Ethanol extract of Josaengheugchal, SRE: 70% Ethanol extract
of Shintoheug Rice, EGCG: Epigallocatechin gallate (Positive
control), Results are means+SD of triplicate data. Means with

different letters (a-e) above the bars are significantly different by
Duncan's multiple range test at p<0.05.
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@] dEhE FEE] AS Ud 02mgmLe] FEoA <
632, 52.2%, 223 32.1%2FL BIER o™, Park —(2016)3 %
5 gopA| oA ALt fm] 18l gk Artksl B

3 Aol ZHF7F 14.7020.62 pg/mLe] 1C,7ES LFERY 91;,
NEZH 9} AEEdo] 717t 16.7941.56 2 17.0142.72 pg/mL 2
o2 AR o] =ty Ruslgt) olgs 7|Ee o
T Ao} v|wEl S uw JESF SREZF 4738 4tshix] EA4S
eSS 18 & AATh
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Fig. 3. Cell viability assay on Human HaCaT cells of colored rice
extracts. (A) The cells were treated for 24 h with the indicated
concentrations of Colored rice extracts (B) and treatment with UVB
(50 mJ/cm?). Nor: not treated any extract and UVB, Cont: only
treated UVB, JE: 70% Ethanol extract of Josaengheugchal, SRE:
70% Ethanol extract of Shintoheug Rice, Results are means+SD of
triplicate data. Means with different letters (a-d) above the bars are
significantly different by Duncan’s multiple range test at p<0.05.

Collagenase M| &M Zz}

FEPle FRolA e A 8% 988 st e
EfF e ol Relgie] 28-S v 945l collagenase
of 9zl e th(Fanger 5, 1997). WA collagenase= A EZ2]
71d edS Relske 24R IR FEANS M=
Q9lo] =t} 0|23} collagenase A5 AHAIE= Fig 29F 7
t}. JES} SRE 5 1,000 pgmLe] w=olX 22t 732, 74.4%
olde] a AAlTS HERNAITE Lee 5(2018)9] AR u}
2, 2719 80% oehE FEFE°] collagenaseE A3sh= IC,
valueZ} 3.08£022 mg/mLolg}s. BT, Min 5(2004)°] 1
gk @] AREFEE gt £8E 712 chloroform
fraction 1%2] FE=olA 88.242.1%2] AAZALS Uehd Az}
Hlwgls o, 989 A7 Blwd E2 collagenase A3l &5
S eI LS ERIE ¢ UseH, oA dukaug ¢
=, §41]9] collagenase <Al E/del tigt A7AH= wSs A
Holtt.

M=z d4Eg 54 Zu

Yellow tetrazolium salt MTT= F34 7|- 24 Aol Ax
9] EF=go}l Yo Il giol sl FEo] Erpk(formazan)
S At Folde MEolAe FAEA FL Holsle Al
o &7t BErE Erizke] AL WolX|aL Alxe] e S

St 4 UTH(Gross®}t Lapiere, 1962). JES} SRE] thsh Algkzd

o el
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Fig. 4. Expression levels of MMP-1 and -3 on UVB-stimulated
HaCaT cells from colored rice extracts. The cells were treated for
24 h with the indicated concentrations of extracts before treatment
with UVB (50 mJ/cm?) for 24 h. The results were analyzed by
western blot. Nor: not treated any extract and UVB, Cont: only
treated UVB, (A) JE: 70% Ethanol extract of Josaengheugchal, (B)
SRE: 70% Ethanol extract of Shintoheug Rice. Bands are
representative of three or four experiments. The percentage indicates
the MMP-1 and -3 ratios relative to the B-actin. Means with different
letters (a-e) above the bars are significantly different by Duncan’s
multiple range test at p<0.05.

AM|3ES] HaCaT A|3EolM 2] AEES Elsly] €18le] MTT assay
2 AAslgen, 2 A3E Fig. 3(A) YERNITE HaCaT Al
3ol thated 100 pg/mL ©8ke] Lol 25 90% o)de] AHE
AEES UERIITE B3 UV-B (50 mllem)E ZAK £ JE9H
SREZ X X|A|HS o] HaCaT AE] AELS 18 A=
Fig. 3(B)°l YERHITE UVBRF ZAKE A E(Cont)d] ABE&o] <
72.6%32H, UVB A & JES A8k 749+ 25-100 ug/mLe]
FLolA 89.0-782%, SREE AA|gh 9= 81.2-81.1%°] L&
< Uelflo] UVB AF2Z Qs MX 48 3EAAFE &
= 1T = A
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Fig. 5. Expression levels of MMP-2 and -9 on UVB-stimulated
HaCaT cells from colored rice extracts. The cells were treated for
24 h with the indicated concentrations of extracts before treatment
with UVB (50 mJ/cm?) for 24 h and subjected to ELISA assay using
antibodies to MMP -2 and -9. Nor: not treated any extract and UVB,
Cont: only treated UVB, JE: 70% Ethanol extract of Josaeng-
heugchal, SRE: 70% Ethanol extract of Shintoheug Rice. Bands are
representative of three or four experiments. The percentage indicated
the MMP-1, -2, and -9 ratios relative to the B-actin. Means with
different letters (a-c) above the bars are significantly different by
Duncan’s multiple range test at p<0.05.

MMP-12t MMP-32| THHE W5 ‘4X1| &5t

3] 90%E AL A= FENLS collagen type 1, 11, 111,
vV 283 V7F gom, AE oA pro—collagenola‘ﬁ: A=
2 4E T Ax Q= BvlEe] E2H AR SEETH(Fisher
5, 1997). A|lx2)7148 Eajlsls whld Ea) E/\?_] MMP group
o= oF 209 Fo] A2, collagenase group (MMP-1, -8, -13),
gelatinase group (MMP-2, -9), stromelysin group (MMP-3, -10,
-11)°] ATkBrinckerhoff 5, 2000). Z 5 MMP-12 FE type I,
3 S E38k= collagenase®] 3, MMP-32 collagen type IVE
Eo|zlog Ea|5tL pro-MMP-12 BAJ3IAZITHFisher 5, 1996).
MMP-13} -39] ©id WS AAsl=A] ER15k7] 918 Western
blotS AAIBIAL, 1 A= Fig 49+ Zo] Uelsth. JE9} SRE
Ry S ZAFSE HaCaT celllA19] MMP-13+ MMP-3¢] &
S TR EH R AAXZ L, 53] MMP-12 100 pg/mLo]
FEolA 783% (JE)2t 70.8% (SRE)2] $-73 JAaxE B
oh. Z2Ev MMPse] Ede] UVBE RARHA] &8 M 2d
Non)H e A EJEH, ol Lee 5(2014)2] RIoA 3
waF Fu 2559 29 ZAbe| wE HaCaT cellol A1

5 A 657
(A) MMP-1
MMP-3
B-actin
a a
o100 b e
&
£ a0
c d
<]
‘m 60 I
%]
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3
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Z 2
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Cont 100
Concentration (pg/mL)
UVB
(50mJ/ecm2)
= MMP-1 MMP-3
® o — ——— —
(B)
a a a
100 -
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£ C
2 60 I
1"}
2
g
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UVE Concentration (pg/mL)

(50mJ/em?)

= MMP-1 MMP-3

Fig. 6. MMPs mRNA expression on UVB-stimulated HaCaT
cells from Colored rice extracts. The cells were treated for 24 h
with the indicated concentrations of extracts before treatment with
UVB (50 mJ/cm?) for 4 h and subjected to RT-PCR using the MMP-
1 and -3. Nor: not treated any extract and UVB, Cont: only treated
UVB, (A) JE: 70% Ethanol extract of Josaengheugchal, (B) SRE:
70% Ethanol extract of Shintoheug Rice. Bands are representative of
three or four experiments. The percentage indicated the MMP-1 and
-3 ratios relative to the B-actin. Means with different letters (a-d)
above the bars are significantly different by Duncan’s multiple range
test at p<0.05.

MMP-1 E&AA| AelA, 2o ZAxeh vz =, 503
100 pg/mLe] F=oNA A ZFNon) Rtk wdo] Axld 2
HE A A HSg ARSI Ao

ELISA assay2 S8t MMPs &8 ofx| Za}

Gelatinase group®l== MMP-29} -90] X &FH™H MMP2E
MMP-93} MMP-132 &/43}A]7Itl. MMP-9= gelatinase®} colla-
genase type IVl UVB = MMPo|H I]Holx MMP-1& X3+
gk collagenasedll 9J3ll At $o S AR HE 2dlE
she 8% 988 "t Ak tSol, MMP-99] gelatinase
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activity’} N terminal nonhelical telopeptide®l A1 collagen type 1,
I 233 VE Adsh=tl, ol MMP-97} ode A73d A
B2} collagenous ECM2] remodeling®] oAl &R Fa 9k 4
S FEFta B Qth(Okada &, 1995). $-2l= MMP-2¢} -9
o] W& A S human ELISA MMPs Kits T3l gl 4
= Fig. 59 YERNATE UVB A=< & AlE JE9} SRE——
Ztzb FEEE AX3NE W] MMP-92] 100 ug/mLe] F=olA
7zt 172%9) 27.5%9] QA EHE B2t MMP-2¢] Dhih‘é!
Wos A e =x GO AL sold & gt

RT-PCRO{| 2|8t MMPs2] mRNA &ieix| Sut

MMPIE]' 39] T;]—HWX] tﬂ-’éﬂ 0411]/\16‘49] é;r,}_e_ EEHE _?_g]‘:_
JES} SRE7} MMP-13} -32] mRNA 2o njx& Jgs &=
3taZA} RT-PCRE ©]&-3t A3ttt = A3} JE (Fig. 6(A))
= MMP-1, -32] mRNAS] &dS FroEF oz 7HAhAzlomn
53] JE 100 pg/mLe] F=5 XX|g 75 mRNA o] -9
sl (S 50.7%9F 37.9%)H NS EH2lsith SREE
A28 MMP-13}+ -3¢] mRNAS] &2 Fig. 6B)°l YeERNSIt
SREE MMP-12] mRNA Z&A7} v|u|slc}r}t 100 pg/mLe] &
ZolA uje EFHoE AR 66.4%)5IH =S FAAT 5 9
132, MMP-3 mRNA 23S Froj&xog wao] A
100 ug/mLe] FXoA °F 39.7%7F A HASS & & ATk
S MMP-1 mRNA—J 7L AAMEL(Nor) 2T}t JES} SRES
X5 HEZAQ wdo] Hr ¢ 73 A4S B
MMP-3 mRNA2| T T Nor Bt} JES X3+ A Eo)A

E} 2o A3E B o= JES SREY] w=7t Emold4E

TRl 495 Bel Ado|n2 $2]& JESF SRE7Z} AlEAF9]
°°1 o=z 283 Fr oke A2 ol MTT 2345 L#s1%
J(Fig. 3). T4V A8E TxoEA R AT AE7H UVBE
ZAFSHA] 92 7-%-(Fig. 3(A) ¥ ohzt ZARIS 7-9-(Fig.
3B)YIA BF =2 AZAEES Hl Zo=E Hol fan]
A7F Mol A=Fa%10] A= &g FoE Algdr. 282
ol¢} o] HAFMEZZNonET AE XA E g Fol] MMP-1¢]
mRNA o] B} ¢ 7443 A= Han 5(2013)9] &3

FZ£E9 MMP-1 Blxd 3392 4R3 BudXx g 5

21915} ot A EFEe] UVBE A8 Cont} H|S:dF MMPs
mRNA HFL‘S_ io A AANET AA 7} oln] REFAE
< JEIA o2 Bt} ey fAne] HAE B3l MMPs
mRNA2] 4 ?ﬂ% AAgE AL Folg o= At

AT

ro

ok
=L

kO

2 AFeM e AEE 0] 235 gk A AR o}
A HAUSS R1stazt AbshiA] €4S 2493819

o, JE9} SRE EF 500 pg/mL FEolA 88.5%9} 88.9% ©]/d
=2 DPPH 2t A2 50101:% ABTS <jA|1&A4 A
NHE 100 ugmL ©1449 FxolA 93.5%9 95.7% ©]4<]
ABTS 2 JA5S YERNATE collagenase A &4 A3
A3}, JESH SRE EF 1,000 ug/mLe] wEolA zhzt 73.2%,
744% °o1’%e] 2a JAITE L}EMPM TS MMPso] Tl
7 mRNA® HEAAE gl 7—‘4 MMP-13} -39] oz
HAe FEEH0F AAFASRS ENT & UL, 53] MMP-
1> JE9} SREQ] 50 ug/mLe] =X 22 <F 29.8%9} 33.2%
o JAEHAE JeRIAL, 100 pg/mLe] SXoA= 22t 78.3%
o} 70.8%° 73 JAEAE JERHSITE 3 MMP-13} -39

mRNAS] FH FLOEFAOZ A oH 53] JE 100 pg/
mLe] FEF MA& 739 mRNA o] vl folstA] 74
(2F 50.7%} 37.9%)=19-22 Felsth. SRE= MMP-3 mRNA

o] ¥Hyo] FrolEH R AAEJIL 100 pg/mLe] FXolA F
39.7%7F JAEACH, MMP-1 mRNA2] 28-S 100 pg/mLe &
ZollA oF 66.4%7F AAERNSES & 5 UTE B ApA] A
HE fAm] 2% Z*@fzwr *E“WH NetE FEEC] 4t
P Sbol] we} 7154 2% - SE &

s‘on};é‘l-Eﬁ
A4

18 NE -
ofllA FEMAT % st xﬂg}ﬂ,} TPEA S solET.
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