pISSN 1226-2587
J. Soc. Cosmet. Sci. Korea eISSN 2288-9507
Vol. 42, No. 2, June 2016, 173-181 http://dx.doi.org/10.15230/SCSK.2016.42.2.173

ZAHMHEM LESH d4 EES0] Laminin-332 50| OjXE 53}

0

0F

Sz -HoM-0lET-HEH 0 Y5t

L

(FILGAZA 7ledTd
(20161 49 20¢ A<, 20161d 62 20Y 7, 20161 6¥ 239 A
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2 ok 91 7)A 9} (basement membrane, BM) o] £33 ¢} R3] Alo]o)| EAjsl= B FREE ®u)9} Ay
= IAANA HE F2E FX8k= vl 83 98-S Fad) =5 g A9 =Fo o3 g5 7] A9
o Fx24 Wzle} gy 5 F5 4T 9y [3E 2Psh= FF s d4 QR0 E oA Ut
Laminin—332 (LN—332) & F& 7[A & 733 = FAHAESRE I F oA 239} 2139)E Tes] IAA| 7=t
2% 9&& g} B APoA= GEFY 4t B E (Melandrium firmum hexane fraction, MFHF) ©] 2+
AP GHM| ol A LN-332 Hdof v|X&= EHE IIstAh B7FH real—time PCR (RT-PCR) 3 @2 2
£4& B34 MFHEF7F LN—-3329] mRNA @& 9 dild 3d-E& S3A7)= AS G183tk =3 MFHE7}
ol MEzHdY AZE T3l LN-332 Id-& Hsl=A &Rl 98k p38 MAPK SAIAIQ] SB2021903%
ERK1/2 SAAIR] U0126< A &g A7, p38 MAPK HAAol 9JajA LN-332 @de] $83] AAES &<l
shATh =3 98 7| A FASk = Zek4 Bl VI integrin @ 62 mRNA & S A] MFHFe) £J3)
Z7lel= AL BelEdn). $uE B A7E B8 MFHF7 223 AA Zo ZHg8te] 97 7| A8 FAs=
AEEY S ST T JE AAE A8 F o= AS GRIskgn: o83 A= ZAYe] F24, 7)F
A odel o) UehE FHEst @49 JlAS 8 288 5 s Aole} Aksth

Abstract: Skin basement membrane (BM) is a specialized structure that binds dermis and epidermis of the skin and
plays an important role in maintaining skin structure. Structural change and destruction of BM is reported to appear
due to UV exposure and aging, which may contribute to skin aging including wrinkle formation and a decrease in elas-
ticity of the skin. One of the key components of the BM is laminin-332 (LN-332), and is a major contributor to epi-
dermal-dermal attachment. In this study, we elucidated the effects of Meladrium firmum hexane fraction (MFHF) on
LN-332 expression in HaCaT, a human keratinocyte cell line. Quantitative real-time PCR (RT-PCR) and immunoblot
analysis revealed that MFHF induced upregulation of LN-332 gene and protein expression. Next, cells were treated with
p38 MAPK inhibitor (SB202190) prior to MFHF treatment to analyze the signaling pathway contributing to LN-332
expression. The mRNA and protein levels of LN-332 expression were suppressed completely by pretreatment with p38
MAPK inhibitor. Furthermore, MFHF also increased the mRNA level of collagen type VII and integrin @6 of skin
BM component. These results collectively suggest that MFHF may have potential as an effective agent to stimulate the
synthesis of BM components, and could be used to improve phenomenon of skin aging ascribed to the structural and
functional impairments of BM in aged human skin.
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I ATHA4).

714 ke o Ro A TheFet 752 askal 9o,
7V a3tk 932 F9et AE g 18AA
g 5-of 7225} 24 313K (integrity) S A3t Aol
1 ol9)el ®uje} Fjol] EA5H= MZ T2 AE A
o} MlaZe} ME 2] 7] d (extracellular matrix, ECM) A}
ole] EgJzlel A o3 wy|9} Ay F ZF 7ke] A
g94Ql B3 75 2 AFUAelHe =4, I8 Al
xo] 75e 2Hse T oYdd 98-S syttt
[4-10]. HF 7[ATE FAsIL e FARE
ZebA EF] 1V, laminin-332 (LN-332), 2244l
VII, 3@ ZKperlecan), Y= (nidogen) 5-°]H, o]
5] AR & FHo FxE Fdsa ot
[11,12].

E wskeE Yold 2 9l 7ol B9
2hgste] 23, 754 52 A5t st
sh=dl, 25 7P i AQ] 9% w3 A FE
4 Bl g9 Zhaolv1-3). I F FE52 S71e ¥
& 23 Yol EAjet= Alxe)r)de] My 9 ha
A3l AR TH= A2 & dEA oy wuje)
Atolel EAskE 71A9e] 24, 7153 W3t
gk 97 wslof| Tofgitiar A ATH5,6,11].

o] & Age] I RoA= I 7| A vte] &4 3
7 RuERon, 200 F2 Al gRgA=
Zke) ol =& H dEd 22 IR A s 71A o] &
dE Zo] HaEqoi12,13]. I 1A e Tz
Fe 2 75F wshe oF 7|Ae # AEE
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FrotZoME B £Fo 7 WL T QAT o)

=]
RLN

A
=

thatabadEss| A, Al 428 A 2 &, 2016

7} F7Vakell we =2A Ak (15], 224 B v
HA] A T A Z| A ol whe} Wil o] THAE]
o] TGF-4 ¢} 22 FEH A fF=ske A=l
M E O o] HHEEHA] Y= T A Fxlo] At
Ho] RFEATH16]. =3+ LN-332% 413 A(renal cor-
tex)&] Z|A el A Ltolol] e} o] 7hAdtH([17],
Abdre] IE M Zo M= 30t HIE 6ot -0l A
LN-3329] #3do] ZrAadths Barl oHs). olH s
g5 7R AR Bl 2 A e mE T
T 1A e 442 m oA =5 FAo vy
Ast T3 22 5 w3slo] A1 A F shet
I AR I Aok WA 37 =315 ddshe Wl
9] =R I|HF A S P e AEEe ¥
S VM ERES st st =H 50|
O B3 JUH5,6,11,12,18,19].

2hv] A (laminin, LN)2 A 3E 8FO 2 E-H]E]= hetero-
trimeric glycoprotein® 2 @, B, 7 Al 71| chain®.Z
TRE Atk AZIA Bag wlol| 9oJ3tH, 59
@ chain, 33| £, 7 chain°o] ZtZ+ EA)sIH, A 714
chain®] &gt ol&f Aolx 1622 TFE LN isoform©]
EA1gt) o] F LN-332& FF 7|AH9hE o] = T8
T QRO ZEA 39} I E T@dd] TAHAA FH
o Z11] Aol FFA-& Fofst=t] -2l I
She Aoz 4 AtH20-22]. LN-332& AHE yho
Z BEHlE= gl (glycoprotein)Z  ZFZF LAMAS3,
LAMB3, LAMC2 Al 7§ tt& A4 B ==
@3, B3, 72 chain® 2 ©]FF heterotrimer FE|Z
71Agtoll EA)3kaL ATH4,20-23]. T3 LN-332=
Mol 71ed EHle EF3ta gl F3] o=
integrin a6 49}, ¥ Zo2= el B v
AdH oz Adslar th4,21-24]. F97} M2 H
B dg]xo] Fx7t A ARl 2 1aukeS
(epidermolysis bullosa)2] ¥ <lo] LN-3329] -7}l AY
7= EdWelgs AT A25,26], GA Eoef %
vlo] Ao QlojA LN-3329] o] FQ3HS Ko
o} A3 IR mdo A oo LN-332S Fos}
H I 7] 2] assembly”} X1 H T Balvt 1S
H[4], €4 4 RS IN-3327F YA HA &
o} FA 5 BFAA £ B2 AAYo] SHHATYE=
AT Az} =3 Bug vk ATH27).

S B AdTdA LN-3329 A 1S =



ZHAGAAAEAN =Ry FAt 20| Laminin-332 2@l A= a3t 175

ste 24 AAd=EE5RE A, 100 F9
FgAE FZES O E 238 Y(screening) S

AABAL, o] T AU 7P et SHER
Y (Melandrium firmum, M. firmum)S ATUF A EZ
AAste] AFE Pttt FEFY- ol
of &3l oldA BRI A H o7 Ao
FTARA XF, A, HAA, straT 2 ddegof
a5 vt dHA dom[28], HZ AFelAE=
kel B4 2 <A linarin, schaftoside, orientin, ho-
moorientin 5°] 0] A0J[29], 4t BES H
ol Aoz ByEa 9u30]. 2y AF7HA %
B e 712 d7e wWol o|FoAA = &L
Rom, 53 ARAMZAA S &% dATE HiHA
23kt

THe 2 AFdA GERY FEES EYoE Y
T EE oA 7P &
of thate] LN-3329] && W3] w|A]
ANedG F2E AP GMEZANA ARSI, 3
GEFY F5 £ E0] LN-3329F AP o= A3}s)
I Qe AF A A8 AE]] S B vk
integrin @69 A P = FFE ZASIAT. 1
A3} GER3Y 4t B8 E(M. firmum hexane fraction,
MFHF)°| 35 7|4 uhs 4431 e 8 diE59
HHS SN ZHA Hi FestE 93 $H &
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21, AleF & 717]

2 AgolA AT SEF32 F3 H(Korea) 2
FH 78t ARgsATh Al wigS fsiA AR
3k Hj A= Gibco BRL (USA)ZH5-E F3ke] AL&-3191
t}. Cell Counting Kit (CCK-8)-2 Dojindo Lab. (Japan)©ll
A Fdste] AFgstA T Aol AFE-gH laminin- @ 3
(LN- @ 3) chain, laminin- 53 (LN- 83) chain & 2 23}
Al HRP-conjugated anti-rabbit I[gGE= Abcam (USA)
oAl Fdste] ARSI AL, laminin- 72 (LN-72)
chain, S-actin 3A L 22} A Q] HRP-conjugated an-
ti-goat IgG+= Santa Cruz (USA)AIAl F43te] AH8-3HA
t}. SB202190 B U0126- Sigma (USA)IA -4 3}k
AH&-3FA T

[e]

ain =)
sl FE39Th olF A3 42 FE2Hs
A TF3 WEE FEE(102 g AU LR
FEES 7T 1 L2 d89AA 59 n-hexanes
7¥ste] g x|ste] #3838k, x4 S & methylene

chloride (CH:Cl), ethyl acetate (EtOAc), n-butanol
(BuiOW) 7}ato] 11gk WAl 2tzte) £ES @

A

2.3, M= HHQS

Abere] ZHAF A EF]] HaCaT AZEE 10% fetal
bovine serum (FBS), penicillin 50 U/mL, streptomycin 50
ug/mLE 713 Dulbecco’s modified Eagle’s medium
(DMEM) HjA & AHg-38te] 37 C, 5%2] CO7tF &5
S e R DT e

24, NI Mz=g =3

A E YEELS CCK-8 kitE o] &35t A=A} AT
gt zREFA o} SAZSATE 96-wellel 7
HaCaT A|Xo) 4EFY FIESS 24 h A &
CCK-8 84S Y3 2 h AE]d & ELISA reader
(Bio-tech Instruments Inc., USA)E ©]-83} 450 nmoll

A F=E AU

2.5, H2F™ Real-Time PCR (RT—PCR)

HaCaT A|XZE 4 x 10° cells/well == 6-well plate
o] =8t t2'd serum-free HIAE n$Hslal 7|
o o8 F=@2.5, 5, 10 ugmL)S] FEFY 2IES
Agste] 24 h < Wittt MEZFE RNeasy
mini kit (Qiagen, Germany)< ©]-8-3}%] total RNAE
F=% F, 1 uge RNAE cDNA Synthesis kit
(PhileKorea, Korea)E ©]83t] <% AKreverse tran-
scription) A Z k. S HAL HHE-2 Mycycler® PCR 7]7]
(Biorad, USA)E °]-&3t a3ttt F43E cDNA
= Taqman universal master mix (USA)2} 212 9]
2121 probes} WF-E-A]# StepOnePlus™ RT-PCR system
(Applied biosystems, USA)S ©]-&3dle] -2 &9
HalE =A3AY. RT-PCRO AF&%H  probes=
GAPDH, LN-a3 chain (LAMA3), LN-A33 chain
(LAMBS3), LN-72 chain (LAMC2), collagen type VII
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(COL7ALl), integrin a6 (ITGA6)°]t}. RT-PCRS %3l
A& A3 A= housekeeping FH A0 GAPDHE: 7|
Fog I Ao g BE Aikste] AhA goE U

B ik

2.6. Western Blot'H

HaCaT A|ZE 60 mm plate®l] 8 x 10° cells =2 H
F3tal, g MFHFE A2/ T 24 h 5% v ¢
gt & M XE M-PER mammalian protein extraction
reagent (Pierce, USA)E §ZA|A ThldS AUt 4
~ 15% SDS-PAGE gel (Novex, USA)oll o] thaz
< loading®t3l 7|95 ¥ nitrocellulose membrane©-
Z @i ES o] FAIF T Membranes 5% nonfat skim
milkE $H3F TBST buffer2 1 h &<t blockingd+ 7,
12+ 3491 LN- @3 chain, B3 chain, 7?2 chain ¥ 2
-actin® 2 4 CollA WhEAZ T th3d TBSTE 33
washing & 22} 34|91 HRP-conjugated anti-rabbit IgG,
anti-goat [gG¢} WH-SAIFHTH1 @ 5000). 1 h ¥ TBST=Z
”"‘1013— <, ECL prime kit (Amersham, UK)E A}-8-3}
o] HWRSA| 7] 31, Fusion FX 5 image system (Vilber
Lourmat, France)< ©]-83}% immuno-reactive band&

Zelstith
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3. At A nH
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3.1 Y28 WES

92+ LN- 332 mRNA Sl Res

g sol
=
[

TN AAES
23893k7] 98l 1000] F2o] HAES iy zay

o=

A A M| FEoll A LN-3322] @3 chain mRNA B3 H3
EA43}9HtE LN- @3 chainol] 3 A% RT-PCR
A3, GEFY FEE°] LN-a3 chain®] mRNA &3
gd] 77 Ae ST e g %

FZ2E oug EgEA LN-e39] T3
7} &% 0] Yeh=A] dotir] 98l SERY =
< n-hexane, CH,Cl,, FtOAc, n-BuOH, &2 &1 &
g& AT Dozl F9E9 /‘ﬂil—?‘a‘ < CCK-8
assays Bl SAsL ME ASES IRIFgo=EZHN
FE Ao M2 w5 WS A3 HFigure 1).
HaCaT A|=E 24 h o3 & GE-/3) F2E9 Ak
£3), CH,ClL #3), EtOAc £, BuOH £33, & «E] ©
2 Qojn BYEES 27 1. 10, 100 ugmLe] 5
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| Oo B1 W10 M100 (pg/ml)
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Cell viability (%)

BuCH CHLCI; Et0ic H:0 Hexane

Figure 1. Effect of M. firmum extract fractions on cell
viability. Cells were treated with various concentration (0 ~
100 ug/mL) of M. firmum extract fractions. Cell viability was
measured by CCK-8 assay. The results are expressed as the
means = S.D. of three experiments.

serum-free Hi Aol 24 h &3k H ML H=E&E&
3T} Figure 1014 RE nle}l 7o) B R3S
U] 4702] B8 EA 100 ug/mLe] FElA AE
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3.2, A=K 25l=F0| LIN— 3 Chain 30| O|X|l= &1t
fae] ojH E3o] LN-e3 mRNAS| &
< S7HAZIEA Gotry] 9138t HaCaT Al
3 FEEZHE d2 /Y BEIES 10
ug/mLe] F52 24 h A2 F AF2H hPCRE T
3t oW e = oA &2 548 HETY LN-¢3
mRNA HHFS 7|Fsle FERFY BYES Xt
ZF A¥79 LN- 23 mRNA S relative ratio=
A slste] B39t 1 A3} Figure 2014 RE vf
o} o], &4 &I thH] CH.ClL, B8 &3 34k 2.3
E°llA4] LN-a@3 mRNA Tdo] F vl o] S71E B3

3, IF ik B E] 54 Uz div] 4349 =
& ZUHE Ho] E8E T LN-¢3 mRNA H& S71E
7F g fEsGT) o] A3 AAE B SEF
& FE== 9 5 4 EYE(MFHF)°] 7HE 3
LN-23 mRNA &3 7} 8% 710 BEEYS &
T AT



Relative expression
[ ]

Con BulH CHLClz EtDAc H:0

Hexane

Figure 2. Effect of M. firmum extract fractions on the
mRNA expression of LN-@3 chain in HaCaT cells. HaCaT
cells were treated with 10 pg/mL of each fraction of M.
firmum extract for 24 h. The mRNA expression level of LN-
a3 chain was measured and analyzed using quantitative
hPCR with GAPDH as an internal control. The expression
level was presented as relative ratio to non-treated control.
Results are expressed as the means + S.D. of three

experiments. LAMA3, gene of LN-a 3 chain.

3.3, Y298l A 2ES(MFHF)0| LN-3322] &tio)|
DIXIE
TE= 39 mRNA T 57 24004 7HE
Holdt ﬁa—% UEeld MFHF7} LN-3328 TA 8=
UM A F 709 chain®l A3, 72 chain®l A=

By 271 8% S Holex dolrRy] 98, MFHF
Ao 93k kel A7, s 1E W s 2
259tk WA, MFHFS 552 10 ug/mLE 143

T Thoksk A7l A LN-3329] mRNA T3-S B4
st 1 AFE Figure 3ANA BHAFAT AFE
BW a3, B3, r2°l 3i@sh= LAMA3, LAMB3,
LAMC22] M 2 #2] mRNA &d A3 =5 53
A ¥ 12 hiFE F718t7] AlZbste] 24 holl HiX]
*EL ] M—-L- i O]—r‘i 7]'—/1\-6‘}% %iﬂ_ O]:}\]'% E-?\i
o 2% MFHF Ay &%

$13k Figure 3A0A T ®strt 7
o7 Ay Ae 3’_7‘46]—
ug/mL)oll W& B AT E 43T Figure 3Bl
Al HZo] MFHFE 10 ug/mL 23S ul, LAMA3,
LAMB3 % LAMC2 3z @do] 34 thxa o
v, Z+zk 3580, 1740, 3.98] 3718t LAMA3<}t
LAMC2 5 8AHAo A MFHF] 23 33 %
°J&%] mRNA T3 W37t #EE on, LAMB39

Mn

o] Laminin-332 &&lef v]x]= a3} 177

745 YA F 7N chainoll Bl&] MFHFe| <3t W
U A E HAY S A e d9E o
WA oA ThA] &R18E7] 918, MFHF 10 ug/mL
< 24 h A AZzA ild-S A3 western blot
< AAEte] dlE d WHskE gl on,
Figure 3Col 1 A¥}E Yetflth. AifolA HXE
MFHF *g]el| 2J3} LN-«3, LN-83, LN-72 chain®]
il g o A% LN-43 chain® @& Z71= w)

u)gk HFH) IN- @39} LN- 72 chain®] @d& &3]
Z7HE9 a2, o] 23= mRNA T& g3 xS

& & stk

3.4. MFHFO]| 2|5t LN-322 &3
0| OjXl= =1t

LN ¢d @ﬁ-oﬂ Hostan e AZE W AsH

2ol gk A= SR oy FH T retinal pig-

mented ep1theha1 (RPE) A|3Eo A4 ERK1/29} p38

MAPK &4& &3l LN Tdo] F7igo] RiuE Atk

#H3} Al p38 MAPK &M

[31]. WA 98] MFHFO 2]3 LN-3329] 23 =
Zholl At Qe AlZ W AsdgES ] 9
3l MAPK &4 AAAES o] &3ty o Adge
Y3} Th HaCaT A3 MAPK SAAIE 30 min A

212]3+ tS, MFHF 10 ug/mLE 24 h E<F Hk-3-A]7)
2 hPCR % western blot &S 53l LN-3329]
1y H3lo mXE %S EA3NY. 1 Ax
MFHFe ojaf & 5717t F =5 U™ LN-a3 chain
I} LN-72 chain®] & S7H= p38 MAPK &AIA<1
SB202190°1 J3liA 83| JA|E o] SAUZRT F
=3 FAFHA UERSIL(Figure 4), ERK1/2 A A2l
U0126 AAjglel ofsiAe gdAst &3 JA7| T
A k9FTHdata not shown). MFHFo] 23] f=%
LAMA32} LAMC2 234 23 Z71= p38 MAPK
AA N 3l T2 93.1%, 72.5%2] A LS HYgoH
(Figure 4A), LN-a3 chain®} LN-72 chain®] Tz
W F7k= p38 MAPK Ao ofa) 48 35kAl A=
ATHFigure 4B). |13 A3= MFHF7} p38 MAPK
activation 4 2% F3Fa] LN-3329] W3 & Z7lAIZITh
= e HoFEh,
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Figure 3. Effect of MFHF on the expression of LN-332. (A) Time course analysis of LN-332 mRNA expression in HaCaT cells.
Cells were treated with 10 ug/mL of MFHF for indicated times. The mRNA expression level of LN- @3, N- /3, and LN- 7 2 chains
at each time point represents the fold differences compared with the untreated control at the same time point. (B) Dose-dependent
analysis of LN-332 mRNA expression in HaCaT cells. Cells were treated with the indicated concentrations of MFHF for 24 h. The
mRNA expression of LN-a@3, LN-433, and LN- 7 2 chains was analysed by quantitative RT-PCR using probes specific to human
LAMA3, LAMB3, LAMC2 genes. The mRNA expression levels of each LN-332 gene were normalized against the expression level
of GAPDH. (C) Representative immunoblot bands are shown as protein level of each 3 chain of LN-332 in cell lysates treated with
10 ug/mL of MFHF for 24 h. LN- ¢ 3: laminin- @ 3 chain, LN- /4 3: laminin- 83 chain, LN- 7 2: laminin- 7 2 chain

3.5. MFHF7} St ERL VI 2! Integrin « 6 E310f| O|x|= I UTH22,33]. wEbA f-Els F7HH & MFHF7}
=t LN#} Ao g Agtetal e el 8 v

¥ B 7]&A 2ol A LN- a3 chain®] C-terminal TEhol] integrin @ 6342 LT P& F=A| Lolry|
+ 5702] laminin globular (LG) domainQ! LG1-57} &) 3l B#=FA hPCR= o] &3t U WH3E gl B
3, °] % LG1-37} integrin a6 34} A3l ot THFigure 5). MFHF 10 ug/mL-2 Aol 28] 31S o
[23,32]. HFHZ LN-3222] N-terminalS Z2hal EFY Zehal B v A9 o4 tiET tiEl L6vl, in-
VIIZ 2HA o7 ZA3ste] anchoring filamentE ©]F tegrin @ 62] 7% 1.79] THF §-2AF @ go] FU)s)

g

3ksldEsta) #4249 A 2 F, 2016
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Figure 4. Involvement of p38 MAPK activation in

MFHF-induced LN-332 upregulation. (A) Effect of SB202190
on MFHF-induced LN-332 mRNA expression. HaCaT cells
were treated for 30 mins with 10 uM of SB202190 prior to
10 ug/mL of MFHF treatment. After 24 h incubation, total
RNA was extracted and mRNA expression of LN-«@3 and
LN-72 chains was analysed by quantitative RT-PCR using
probes specific to human LAMA3 and LAMC2 genes. The
mRNA expression level of each gene was normalized against
the expression level of GAPDH. (B) Cells were pretreated
with SB202190 (10 uM) and then detected by western
blotting at 24 h after MFHF treatment. Bands were shown as
protein level of LN-&3 chain and LN-72 chain in cell
lysates. SB: SB202190, LN- ¢ 3: laminin- @3 chain, LN-7 2:
laminin- 7 2 chain

QI BT 5 oz
MFHF2] # 2]l oJ3llA] integrin f42] W&
7} %% THdata not shown).

=

A% Jelth 18y
HAol= s}
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Figure 5. Effect of MFHF on the mRNA expression of collagen
type VII and integrin @6 in HaCaT cells. Cells were treated
with indicated concentration of MFHF for 24 h. The mRNA
expression level of collagen type VII and integrin @6 was
measured and analyzed using quantitative RT-PCR with GAPDH
as internal control. The expression level was presented as relative
ratio to non-treated control. Results are the means + S.D. of three
experiments. COL71A: collagen type VII, ITGA6: integrin @ 6
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