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Extracts of Torilis Japonica Suppresses of Ultraviolet B-induced Matrix
Metalloproteinase-1/-3 Expressions in Human Dermal Fibroblasts
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Torilis Japonica (T]) has been used as an anti-allergy, antifungal, and antibacterial agent. Recent studies have
reported that it also shows anti-cancer effects. It is report that T] inhibits melanin synthesis in melanocyte in the
skin. However, the effect and mechanism of T] extract (TJE) on Ultraviolet (UV)B-induced photoaging are unknown. In
this study, we investigated the preventive effects of TJE on matrix metalloproteinase (MMP)-1 and MMP-3 expressions
and the underlying molecular mechanism in UVB-irradiated primary human dermal fibroblasts (HDFs). The effect of
TJE on HDF cell viability was determined using the XTT assay and cell counting. MMP-1 and MMP-3 expressions levels
were measured by western blotting and real-time PCR analysis. Activations of mitogen-activated protein kinase
(MAPKinase), nuclear factor-kB (NF-xB), and activator protein-1(AP-1) were measured by western blotting. Our results
showed that TJE effectively reduced UVB-induced MMP-1 and MMP-3 protein and mRNA levels. Moreover, TJE
significantly blocked the UVB-induced activation of MAPK (p38 and JNK) and transcription factors (NF-xB and AP-1),
but not ERK. Taken together, our results suggest that the TJE inhibits UVB-induced MMP expressions in HDFs and its
may be a potential agent for the prevention and treatment of skin photoaging.
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Ao kE2H ARFHFOMAZAN MMPs HHO fE+
mitogen-activated protein kinase (MAPKinase) &7/o] 93t
nuclear factor-xB (NF-xB)2} activator protein-1(AP-1) AA}Q1
g0l Yoz Ao SERCL B Lad Yo, old Mugd
A Torilis japonica extract (TJE):= MAPKinase®} NF-xB%}
AP-1 FARIRS] TAHE AL wo] ForiO. wapy 2 o
FolAEe A Ao 93t MMP-13} MMP-3 &/o] TJEQ %A &
7} e Aoz AzEol, anet 1 JHL Bl 1 As
B 15t oo}
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1. Nzujgd 2 A&

A mRolA Felgt mf M{OoNE  neonatal human
dermal fibro blasts (HDFs)= GIBCO (Invitrogen, Carlsbad,
CA, USA) 2JxolA 7istel Atgatgion], DMEM sfxlo] 10 %
& ol @RT 1 % FAAS Wslstol AgSAL 37C, 5 %
COz7t € incubatorolA wjgstct. MMP-13t MMP-3 A&
R&D Systems (R&D systems, Minnea polis, USA)oJA 145}
9tk Bractin A= SIGMAYIA sty AxFAA|
phospho(p)-p38, p-ERK, p-JNK, p38, ERK, JNK a1
p-c-Jung cell signaling (Beverly, MA, USA)OA 35ttt
AX}SHA proliferating cell nuclear antigen (PCNA), p65, p50,
J2]1 IkBa ¥ o]x} A= Santa Cruz Biotechnology (Santa
Cruz, CA, USA)JA U35ttt High glucose-containing
DMEM, Adufjo}d%, &AlA], trypsin 12|11 phosphate-
buffered saline (PBS)= Gibco-BRLOJA] 35ttt

2. AVERE 25329 &4
AR BY AL, TIgHUR)olA FhE &

ojutigt Exs wAMdA AF oRE AF wWolony, FF
otgfet Zro] RastUct. AMFAL 100 g& 1000 mlo FH 40
AIZE &¢ 100 Colx AY & FJF &F o[&sto ofust
AF™Eol A71A] g=E 45 °ColA Rotary Evaporator(N-10
00SWD, EYELA, JAPAN)E o]&slo H&%3% o =5t
6.8477gS E55to] 4°Colx HustHA Fo o] AP AEst
At

Ha
b o Mo ek

3. A9l ZA}

HDFE= PBS2 & ¥ MAF & 239 PBSE Y1 UV
crosslinker (6x8 W, 312 nm, Model CL-508M, Vilber
lourmat, Paris, France)Z ©0]&3t9] UVB 25 m]/ciES XAl F
Aok XM ZAF & oHlR AMIAPL 9 serum-free HIA|E
gol 23 wiNZTh WA 7 AY £70] B0l WAE Y
oh AT AZL UVB £ARG Qo] 2 wixl 7o) kEEch

4. 2589 A= 54 54
AR o] i AL BERO gE dFL EZ-Cytox
Enhanced Cell Viability Aassay Kit (DOGEN, Seoul, Korea)Z

Agste] MzEL Wol by SFstct. HDFso] 58 A
AR AEE & 2443 wigstEh. vlY SEZ-cytoxE 10w
Jwell A dojx3, 37°C vigolA 30% WIARC ¥
ELISA reader (SunriseTM; Tecan, Médnnedorf, Switzerland)&
AHE-St 450 nm SFEE F4oIAT. AHYA AR o3 A=
RBEEO it AR 92 AW E7] 5] HDFsol 25 m]/ci
UVBE ZARE & APFALE Aot 24A13F wjgsgict. g &
MNZE trypsineN2|o] O3] wjFFAINN o] ¥H T trypan
blue %X 3% hemocytometero]A] GMEX] ke AMITE
counting 5}0] F3stUch. NEZee O3 Aoz ARst.
Cells/ml = average count per squareXdilution factorx10?
A Adte mean + S.EMOZ ®A|SHYCE

<

5. Western blot analysiso]] ©]st THElXl ubg o]

HDFso| UVB 25 m]/ci& ZEARE & AMIAF £&82 At
2 37°C Hig7IolA 24AI%t HiFstRTh AlZYy dHiA 2
Radioimmuno precipitation assay buffer (Pierce Biotechn
ology, Rockford, IL, USA)S A835t9ct. 20 pgel ©Hixle X
7195&  A|3¥5t9] B39 1, Hybond™ -polyvinylidene
fluoride membranes (GE Healthcare Life Sciences,
Buckinghams hire, UK)o| o]=359ict XA 1 : 100002
3| Asto] Agstdy, WA WYY image analyzer (Uvitex,

Cambri dge, UK)E AM&3to] &Qlstict.

M
%

6. AAZF ™A g4 FFUL (Quantita tive real-time
polymerase chain reaction - Real time RT-PCR)

Trizol Reagent (Life Technology, USA)E o] &3}o] RNAS
Z&35}9 11, Prime- Script™ RT reagent Kit (TaKaRa, Shiga,
Japan)g ol&sto] A& tlHAo] wet cDNAS F45t%ict. Real
time RT-PCR (Applied Biosystems, USA)S 4385t MMP-13}
MMP-3 SAA wdgS &9l5tY 1, housekeeping gene
(GAPDH)z} wH]wsto AFstsigict. MMP-1  (NM 002424.2)
primer: 5'-AGTGACTGGGAACCGATGCTGA-3' and
antisense, 5'-CTCTTGGCAAATCTGGCCTGTAA-3'; MMP-3 (N
M 002422) primer: sense, 5'-ATTCCATGGAGCCAGGCTTTC
-3' and anti sense,5'-CATTTGGGTCAAACTCCAACTGTG-3'
and GAPDH (NM 002046) primer: sense, 5'-ATGGAAATCCC
ATCACCATCTT-3' and anti sense, 5'-CGCCCCACTTGATTT
TGG-3'. ©0]2 One-Way ANOVA test (Microcal Origin;
version6.0; Microsoft; USA)ES o]&35t0o {oQAdS AZSs9ct
J2]3, p < 0.05¢ AT FoF Zog sPnt.

sense,

7. da} NEZA ulA Ba] (Preparation of nuclear extract
and cytosolic extract)

HDFso] UVB 25 mJ/atE& ZANH & AMGA £25E58 3AI
=9t ®|astgct. X7t PBSZ A& &, cytoplasmicd} nuclear
extract ¥2]= NE-PER Nuclear and Cytoplasmic Extraction
Reagents (Thermo Scientific. Rockford, USA)S AtL35}o] A=
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1. HDFsollq AR 2229 AE 54 o tlxl+ ¥ &
AR 2520 AESHS =elsly] 9lste] HDFso
2 A & 207 Wil 1 5 Ax A
EZ-Cytox Enhanced Cell Viability Aassay Kit2 A}835t0 &4
& 23t 100 pg/m7bx elet Aee UERER] grolehFig. 1A).
ThebA 2 A2 25 pg/mlyt 50 pg/mlo] FE5 AR A
Astol the Adg Waetch. 94, UVBH SEst AIE £4
of ot AR x32 ME ¥ ads slsy] st
HDFso]] UVB 25 mJ/cig& ZA}F & 25 pg/mla} 50 pg/mlQo] Atk
A F2EE Az A g F 24 AR UiY £ trypan blue @
A soic. @AEA ge AZE Aokl AEE WUstl 1
A2 Aol selstgch. 1 A UVBO) et AE SAo| ARt
&8 A Yol B3EH+: AZ AT 5 YUHFig. 1B).
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Fig. 1. Effect of TJE on cell viability in HDFs. (A) HDFs were treated
with 25 pg/ml and 50 pg/ml of TJE for 24 h. Cell viability assay was
determined by EZ-Cytox Enhanced Cell Viability Aassay Kit. (B) HDFs were
irradiated with UVB 25 mlJ/m and treated with 25 ug/ml and 50 pg/ml
TJE for 24 h. After incubation, cells were stained with trypan blue and
non-stained cells were counted under an potical microscope using a
hemocytometer. Cell Data represents the menatSEM. of three
independent.

2. AMA 2589 UVB &&= MMP-1 3t MMP-3 of ofst &x}
ARl o] ofgt Ty stol4 MMPse] Hde shutel EAIAH U
BX 9ARZ e, watd, HDFsold UVB ZAo] ofa
SEEE MMP-13t MMP-3 & 3710 ofgh AR 2589 &
a5 gelstgict. UVB ZAlo] ofa] 57b8 MMP-13 MMP-3 g

A wEe AR 252 A2l os) addoz oXEYTt (Fie.
2A). E3§t Real time PCR Y& 0]835t0] mRNA 23S XAlsH
An AR FE0 UVB mAl oal Z7lshe MMP-13t
MMP-39] mRNA 28g Solsbi oixae SelstickFig. 28).

A
UVB (25mu/en®) = =+ - = + +
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MMP-1 F Py
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Fig. 2. TJE suppresses UVB-induced expression of MMP-1 and
MMP-3 in HDFs. HDFs were irradiated with UVB and treated with 25 p
g/ml and 50 pg/ml TJE for 24 h. (A) Total cellular protein was analysed by
western blotting with anti-MMP-1 and anti-MMP-3. A anti-B-actin was
used for confirm equal loading. (B) The MMP-1 and MMP-3 mRNA levels
were measured using real-time qPCR method. Each value represents the
mean + the SME of three independent experiments. #P<0.05 vs untreated
control; *P<0.05 vs UVB

3. AMAL 2589 UVB 9% MAPKinase &7do] ojst &t

UVB =0 o3t MMPs &do] 235t A% st MARIX
2 o3jZl NF-xB9} AP-12 MAPKinased] o] &/dstgicty o
2& 9lth. MAPKinase: p38, ERK9} JNK2 FAEo] glom,
UVB =0 o5 &g 7Hd d4tsh Fe7t =€t g3
cHO. melA, AMAL £&89] UVB-induced MAPKinase &%
of gt Jge &9sts] 9Jste], western blot WS o3}
MAPKinase QIAtetS £74stct. 13 30l4 Hi Az Zo
UVB ZAH:= MAPKinase #49¢l p38, ERK, JNKO| Q4tsts of
S gadog FIMAIIY, APIA 2589 A2l ERKE A|9Jg
p38} JNKO| Qitets oAR|sh= & &Astglth(Fig. 3).

el

e

4. APIRF 2589 UVB f= NF-xB9 AP-1 &/go] oigh aat
AR 2550 MMP-13} MMP-3 QA &3] Ax 4 71d
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o WEsl sl Slstel FAIAA Bl AF JFL A
oh. 2 Z3 UVB mAb] 9a] AZA U NF-B 23 upRRI)
IkBoe] gjo] 95} NF-xB| 74 Ixbel p65et p509] Az
A #Bozel o5 Z7te] os| NF-xBY et 371Elm, Ay
AP-19] 74 AR c-Jund] QAMsE F7to] Js) AP-19] et
7} z7tEl9ict. olalgt UVBO| o]t NF-kB 2} AP-184 =712
Agat 222 Helo] 43I AR 22 FAstACHFig. 4).
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Fig. 3. TJE inhibits UVB-induced MAPKinase activation in HDFs. Cells
were irradiated with UVB and treated with TJE for 30 min. The cell lysates
were analysed by western blotting with indicated antibodies.

UVB (25mJlar)  — + - +
Ab&EAL (ug/ml) = = 50 50
p-c-Jun g CEa.
p65 - - " - - — -
p50 ‘ — |
PCNA |

Fig. 4. TJE inhibits UVB-induced NF-kB and AP-1 activation in HDFs.
HDFs were irradiated with UVB and then TJE was added. After 3 h, cells
were separated into nuclear and cytoplasmic fractions. Expressions of
p-c-Jun, p65, p50 and PCNA in nucleus and IkBa and B-actin in
cytoplasm were determined by western blotting.

i F

e Al A B8 JHAled, 320-400nm T o)
A& UVA, 280-310nm mA9] xJAHE UVB, 31
200-280nm mHF9] AQJAM-E UVCet st 1 F UVAS UVBE
A7 ERo] mete] Aol myo] §49 4 cky g
3 UVB mye EN3E BE ¥ 4 94U 4% And A
2ejo] U3 28 Axe 1 HoHEAN 242
°*F—17<=l, AN ol g ABARoR g Yo
oH9. Rbel Mol o mRe) skt chR Peay
Foz sfed, [y 58 FYS Fuoto £3T W
S7olol, MMPst T3o] ChRH AE (ETAE, YQoME,

mgi,' EIW

AEAE F)oA 2HEW, 2ZEA 24L Fo HRLIE
Gebdctn gFcHs . gre Aol q UVB Ap3o] 23] MMPs
o] I@o] REHY BuEo glon, T Ao MMPsE
zAsHe 7170 g Apo] Y2 FAo] AFHol Ao,

ety 2 A= UVB & & 95g: MMP-13t MMP-3
TE 2 Qo] AR FEEY aaet AE J[HY 2PE
Ach. 2 ASo|A] HDFsolA AMIAL £&29 2|7t UVBO| ofs]
°£EIL MMP-11} MMP-39] @& AX|sh= A& HoFUY
(Fig. 2). o]2|3t At AMIAL £&F0] AHA o] oJF mi w3t
A ¥ Aegdart A AYS AR

MAPKinase A&7z NTAXD} Atdo] Tojst= 03

72 9uAR, ApolEFIQlA MMP B4 zAoE #AEo]
oty gaA i’ MAPKinase AA|A|7 AlQ]A S & MMP
T oAPTE A1AAE YE & 2 g%l AYMd o o
¥ roNE £9 A57E guAe gA oY B dFd
A AR £&552 p38it INK & 71X MAPKinase &/dg A
ste A2 HolFUcHFig. 3). EF, NF-xBet AP-12 RjQ]XAo
o3t MENE L3lofA Fa%t ATZ o= FARIAZ F2HA A
om, 2 A7 AR AMIAL £5E2 UVBY| o3 &4st
e & JARIAY] 2 Aot ATH(Fig. 4). o9 Zutg F
ot & o, AMIAF FEE2 AQA] o3 mR L3N
MAPKinase &/ Ao 2Jst, NF-xB ¢ AP-1 &4 Ao <lsf
MMP-11} MMP-3 @& AAIFozN RQJMo] 9§t myi-3t
342 GAE 2 AZ AL Atgdd.

FS & AFE uBor AR £2EEY A 97t i
L3t gatg A '%FJr YERer YgFaotr] A £& A7} Ao
Aol stu, o] &oll AVFA F&EEol F =3 AA /ML IH

o

270 ° 4 g ol
2 £

ALS Esto] AMA 22522 HDFsolA UVBE =%
MMP-13} MMP-3 @S QojsH] dAlsldcy. 1 7jdoav
MAPKinase®] QlAt5}2 dA|st1, MAQIAIQl NF-xB 9 AP-19]
42 dAlste Aos QLA oA A AMYA £52
o] AeJM o] ot mjRwstoA oYEA L AEAQ $B EAo|
g £ e AER AR AI8E £ g JoR Alsdh

Arte) 2

o] =22 20188 Prhet Lyl AYo] Al 2305
Q&Urh.
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