KA EEaEE 4318 A53 (20164 9¥) ISSN 1229—1765(Print), ISSN 2288—7199(0nline)
Kor, J, Herbol, 2016 ; 31(5) : 41-46 http://dx.doi.org/10.6116/kjh.2016.31.5.41.

BR(RE) FEE B 9 ARHTE FA v A

Ay

r

WA GG B 7D B EA FAE B
Effect of Mori Follium Extract on the Melanogenesis and Skin Fibril Matrix

O Jun Kwon:;:#

Gyeongbuk Institute For Regional Program Evaluation, Gyeongsan 38542, Korea

ABSTRACT

Objectives : The Skin is composed of multiple layers, including the epidermis, dermis, and hypodermis. It provides a
vital barrier structure that protects vertebrates from external environmental antigens, solvents, ultraviolet light,
microorganisms, toxins, and weather conditions., Although several biological effects of Mori Follium have been
reported, beneficial effects of Mori Follium in skin health remain unclear, In this study, we prepared water extract
of Mori Follium (MLE) and evaluated the effects on melanin accumulation and expression levels of skin
fibril—related proteins,

Methods : The cytotoxicities of MLE in B16F10 melanoma and human skin fibroblasts (HSF) were examined by
MTT assay. Inhibitory effect of MLE on the a—MSH- and IBMX-induced melanosis in B16F10 melanoma was
examined, The expression levels of fibronectin, collagen 1la2, and CCN2 in MLE-treated HSF were analyzed by
reverse transcription—polymer chain reaction (RT—PCR) and western blotting.

Results : The MLE treatment for 24 h did not affect to the B16F10 and HSF at concentrations of 1, 10, 50, 100,
200, 400 and 800 ug/ml. The MLE treatment for 72 h significantly and dose dependently suppressed melanin
accumulation in B16F10 melanoma, In addition, the MLE treatment up-—regulated expression levels of skin
fibril-related genes such as fibronectin, collagen 1la2, and CCN2 in HSF., Our western blot analysis revealed
MLE—induced up—regulation of skin fibril—related genes required the activation of CCN2 protein,

Conclusions : In conclusion, these findings suggest that the MLE could be used in development of cosmetic natural
material of maintaining healthy skin,
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A& 39, Type 1 collagen©] LZI 7ol oF 70-80%
g F8tm I, g¥ g F2E FASE collagend
NAEIT BEe SR|5k= d 9o f1bronectin9—] a9 E3
83}ttt Fibronectin M2 9] 7]& 4& Z non—collagen
did 2 A, oo WA 237 B P oA F83%

&g she Aoz gEA A7, wehd, W8 g7 o
Ao wEL ST HET W] FHE RS AL
TR F25G ogsher Bgo] et HI HRage] =

o] 2 & e 7l 2AEY g it A7 2]
A g’

Connective tissue growth factor (CCN2) @22 A&
o] Bz} o), AA 3|, extracellular matrix (ECM)& B
ek gAsEY Fad G sohn dEA Ao, M2
O] Aol WEW w A2 G F4lo] ECMe &/}
WYslA A0 glgo] BuEgm®, cCN2 wdol
transforming growth factor—p8 (TGF-p) AZAGAH A &
ATE B3l ECMY Aol dofsta glom, AHE &}
= A&l CCN2 Tl o] WA T gl3o] &
A, oo 7] HnE ATAFE NRABE A
CCN2 Tefd o] gdst= | RA|x] 4%, &£3}, AAIE
NELFEEF 5{13 < AAFgT

FURE S5 9 @2 823 ofAof Tt A &4
2 99 AMEEHO o thekE Agido] HaEol g
oh, FURY QA9 A (Mori Follium)©] 125 F<F A
Aol HH3 FEAFANA AAAA =55 L2 {7
31980 BaH v} Q) °U=]10), streptozotocin®. 2 =%
eRY FEA AE duE FEES 6577 AFHT 271
g/kg — body weight), @9 & d27 iy 22% T4
Atz 2muEgcH) g2 dfdh: 44y
silkworm &% FEE A7 G E I3 Q2T
| @ate] 50% B £ Wity Busigc?, o4t
AIoA Bzo] A}t Beste] FH o] ofu W Xz}t

AT A7 g2 AL & 5 e, oRaAta A
AEe At At oz HEg Aot

2 AFodAME 449 & FEEMLE)S Azt B16F10
melanoma AlZ oA melanin®2& AA&A 2L human skin
fibroblasts (HSF)ollA] =348 thalA Q] collagen, 18| a
fibronectin® W&ol F3FL m|AL=x] Lol 1A} FHgE o,
A FE2E9 gHuE A=A Y o 7ol el Bt

shaLxh shede,

=

FEul

=3

I. A= 949y
1. A=
1) Alef
2 A AMEE A2 digels FEetolA AQuijE R
2 @n|olo]x] (Daejeon, Korea)ollA A|lZol ARSI
Dulbecco's modified Eagle's medium (DMEM), penicillin—

streptomycin, Z12]3 phosphate—buffered saline (PBS)=
Welgene Inc. (Daegu, Korea)ollA] Y38}t Fetal bovine
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serum (FBS)& GE Healthcare Bio—Sciences Co, (Piscataway,
NJ, USA)A  FYste  ARE3IHTt.  3—isobutyl—
1—-methylxanthine (IBMX), 3—(4,5—dimethylthiazol—2—yl)
—2,5—diphenyltetrazolium  bromide (MTT), &
chloroform& Sigma—Aldrich Co. (St. Louis, MO, USA)
ol A Fdste] AHEEFATE dimethyl sulfoxide (DMSO),
isopropanol2 Junsei (Tokyo, Japan)o|A +3te] AF&-3}
At Trizol®2 Life Technologies, Inc, (Grand Island,
NY, USA)elA F¢lste] AMg3t%ch AccuPower”
Script RT PreMix2} Z}2F2] primer&-2 Bioneer (Daejeon,
Korea)oll Al T93t92H, PCR PreMix (i—Taq): iNtRON
(Seongnam, Korea)ollA| FLdste] AREstch £ A
AgE 3A= Santa Cruz Biotechnology (Dellas, TX,
USA)ollA Fgol AHE-sH4T

Cycle

Y 8 F52 (MLE)Q M=

HE AE 1.0 kegoll 10 19 S/HSFE 75t & Hol&
= autoclaved Al 121TCoA 1587F 94 2235190 AY
& 2£52 Whatman No.1 9R 2 o113t 5§ SHAAZRS}
o 20T oA BEl o] BAo| st AFY B =
EE(MLE)9] &2 15.2% (w/w—dry basis) At}

LRSS

2. ¥

1) MIZZHHQE

B16F10 melanoma®} human skin fibroblasts (HSF)=
American Type Culture Collection (ATCC: Rockville,
MD USA)of|A] EeFaro} A8ttt B16F103 HSF A&
10%(v/v) FBS2} 100 unit/ml®] penicillin—streptomycin
o] &Z3E DMEM A& AM&-3te] 37T, 5% CO, 7oA
29 F7|12 WiAE wA|sfFHA] vjeFst AT

2) MLEQ| MZZ=A TIt

B16F10 @ HSFo|4 MLEQ] HEZEAL MTT assays
o] &3le] BA3IATE B16F10 AlZ2} HSF7} confluent A
7t ® 3, & A|Zo MLEE 1, 10, 50, 100, 200, 400,
2831 800 ug/mle] =2 X3ttt (B16F10 Al3E 724
7t HSF+ 24A|7H. MLEE A 2|8 & phosphate buffered
saline (PBS, pH 7.4)°] 5 mg/ml®] =2 &3A]71 MTT
LAE A7 B 2712 APk A2 3 DMEM HjA|
Z AASEE 37 g d9¥YZd 1 mle PBSE 3T3-L1 A

AFAZE 13] Ao FUct. 400 w9 dimethxylsulfoxide
(DMSO)E  o]838}e] 3T3-L1 AHALANZWYe] MTT
formazan< =<9 %, DMSO9| &3] ¥ MTT formazans

96—well plate®l| 200 wl/well ® %A microplate reader
(VersaMax; Molecular Devices, Sunnyvale, CA, USA)Z
o]-§ste 570 nmolA FEEE ST MLEE A5}
2| ke BI6F10 @ HSF A ZE h27Oo2 sto] NENE
£ (cell viability, % of control)2 A5} Tt

3) Melanin &zF 24
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B16F10 melanoma®] melanin A2 1 xM2 alpha
melanocytes stimulating hormone (e—MSH) % 100 xM
IBMXE 72417t 5% AH2ste] fEsigich,. MLEE 10,
100, 282 200 ug/ml =2 o—MSH 2 IBMX<} B A
#5te] B16F10 melanoma®A] melanin &% AA|ZAS
B7kstgth. MLES A& $, B16F10 AlE& 200 wl ]
trypsin—EDTA §H& H7iste] R2d AEZE o 4
o}, 9o|A B16F10 AlZE 18,472xgollA 10& 59 9AE
gatach, YAES BI6F10 AlZE 200 w9 1 N NaOH
ot 10%(v/v) DMSOE 7Fste] 100TolA 1083+ 7HEs}
o AZW Z=ZHE melaning FZ3Pc 1 T oA
18,472xgol A 10& ¢ A& & A5HE 96—well
plateo]l 200 wl/well 2 &4 microplate reader (VersaMax;
Molecular Devices, Sunnyvale, CA, USA)E o|&3}4 405
nmol A FYEE 2439t MLEY melanin 23 A&

Table 1. Primer Sequences for Polymerase Chain Reaction Analysis

2229 Ry L YRHGTLE 4o v M a3 43

AL MLEE #3A] ¥ BI6F10 A ZE Q2T L2 3}
melanin $3E4& F7Fstgt,

4) RT-PCR2 £°¢! 0|2 MR /X
HSF A3 MLEE 24A17F B9t A3, 200 we
TRIzol®E 0]43}e] total RNAS &390 =
RNA 100 w09] chloroform& 21 158 59k 420 A3
3t 5 14,000rpmolA 1587F YA EEste] AFES B
st €2 A3 Yol isopropanol 80 WE ¥ 15 &%

>
1o
e
g
4>
MM
I
1%

g3t RNAE EFstgth. &28 RNA:= gt H
SuperScriptll kit (Invitrogen)< ©|-83}o] 42°CoA 1A]ZF
52 cDNAES sttt & Afol AHSE fibronectin,
collagen 12 (COL1A2), CCN2, 183l f—actin® primer
sequences+ Table 13} Zt},

Name Forward (5'—3’)

Reverse (5—3’)

Fibronectin

Collagen 1a2 (COL1A2)

CCN2 TCCACCCGGGTTACCAATGA (sense)

B—Actin

GGCTTGAACCAACCTACGGA (sense)

ACTGGCGAAACCTGTATCCG (sense)

GCAGGAGTATGACGAGTCCG (sense)

CATGAAGCACTCAATTGGGCA (antisense)
ACCGATGTCCAAAGGTGCAA (antisense)
TCAAACCAGTGTCTGGGGAAGAT (antisense)

AGGGACTTCCTGTAACAATGC (antisense)

5) Western blot

HSFoA RIPA lysis buffer (1 mM PMSF, 50 mM
Tris—HCI, NP—40, 0.5% sodium deoxycholate, 150 mM
NaCl, and phosphatase inhibitor cocktai)E ©]-&3}o]
cell extract® 22 5 SDS/PAGEE E3f d¥zg R}
31 ©]E polyvinylidene fluoride (PVDF) membranel 2
transfer 3t9 T 1%(w/v) bovine serum albumin (BSA)
LA oz PVDF membrane blockingdt F& thifz o
e B FAE SHSAIFH T o] TBST (10 mM Tris, pH
7.5, 150 mM NaCl, 0.05% NP—40)Z o} H A| &3t o}
horse radish peroxidase (HRP)Q} Zget 23} 34|} wh-&-
Al7]3L ECLE 0|83t &2 Tl dS ChemiDoc Molecular
Imager (Bio—Rad, Hercules, CA, USA)oJA &<13} T},

6) SAEA

£ HolEe BHLREEHUAE RS, dojg Y
E A A2+ Statistical Package for Social Science (SPSS,
Chicago, USA)& °]-&3sto] &A8tlth. Al=4<& p.0500
A Batgksel dE Fo4S HASSHAT 24 FE2 Iy
2] BEAFE X (one—way ANOVA)E A3t om, Student
t—test Wil 9sto] Z+ Ak {FoA Aol HFSSHHT
('€0.05, "€0.01, 2&]3 "7<0.001).

m 2 3
1. B16F10 ¥ HSFo|A MLEY] N Z%4

B16F10 melanoma A|3of 1, 10, 50, 100, 200, 400,
83 800 ug/mle] MLES 72A17F A3t & B16F10 Al
Z9 YEES MTT #4HE 53l gotrsith, B16F10 Al
2o 1, 10, 50, 100, 200, LI 400, ug/mle] HE==
MLEE A3 &3, BI6F10 Alxo HEEL 4%
105.21%, 104.52%, 97.65%, 99.68%, 181 91 58%=
FAH AZzEAL HEEA Fdeh 18 800 ug/ml &
9] MLEE 72417 AstfS u, dizs thu] AZEE
2 83.65%% B16F10 AlZoA Z=Ao] #EEU (Fig.
1A). HSFo] MLEE 1, 10, 50, 100, 28 200 ug/ml<]
T2 AYE 2y, HSFY Alx AEES 100.87%,
95.42%, 95.41%, 123 97.68%= ME Ao AFS
o) 2] 2] kot 400 223 800 ug/mle] MLES A 23H%
S o NEZ YEEL 87.63%, 18I 85.47%2 QolFo=a
#2stgtt (Fig, 1B). wahA o] AFoli= 200 ug/ml
o]3to] MLEE A8}z o2 AMg3lgict.

2. MLE9Q] melanin &7 2A|&A

B16F10 AlZ] 1 uM2] «—MSH ¥ 100 zM IBMXE 72
Al7F Zot A 23t melanin 4L $=3519.21, Melanin
A F=717bel 242 10, 100, 18] 2 200 wug/mle] MLES
sto] melanin % AAEAHS B4 MLEE 2%
10, 100, 2] 200 ug/mlo] FEZ H3}AS o h2F
tH] melanin &3 AAZAHL 227 95.47%, 88.65%, 1T
I 58,24%= Vet MLE A2ls BI6F10 AlZoA &
9|22 02 melanin £4& AA5+¥ 2, 200 ug/ml MLE



44 PN N

120
100
H
E 80
H
<
=
s
=
< 60
z
Z
Z 40
cl
1%
20
0
100 200
MLE Concentration (pg/ml)

120

80
60
40
20

0

100 200
MLE Concentration (pg/ml)

Cell Viability (% of Control)

Fig. 1. Cytotoxic effect of MLE treatment.

(A) B16F10 melanoma was exposed to 1, 10, 50, 100, 200,
400, and 800 pg/ml of MLE for 72 h

(B) HSF was treated with 1, 10, 50, 100, 200, 400, and 800 ug
/ml MLE for 24 h. Significant differences were analyzed by
one—way ANOVA followed by t—test (*¢{0.05 vs untreated
cells).
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Fig. 2. Inhibitory effect of MLE treatement on the melanin
accumulation in B16F10 melanoma. Significant differences were
analyzed by one—way ANOVA followed by t—test (*(0.05 vs
untreated cells).

3. MLE A&7} HSF AN|Z9] =345
FA74 Fo] n A= 9
Ao wRgGgrz @ g Hde sro e
9 GBIz E AAS=Y 29514 ettty 3R o),
uteba] 2 e A= MLE A 2|7} fibroblast Al Z2] ]84

Tz 34
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§FE SR Ao oW GG v X BAstL
ST HSFol 54& WehiA ¢ 10, 100, 22} 200
ug/mle] MLEE 24A17F H¢F At  fibronectin,
COL1A2, 18|11 CCN29 mRNA HafEgE BE43%)
OFRAE X a]EHA] L o= tlv] MLE X]2]% fibronectin
9 CCN29 2S5 JEF o2 2T o1 COL1A2
HA] MLE A g ollA F718te A3 vetdth (Fig. 3).

MLE (ug/ml)

Con 10 100 200

Fibronectin “
CCN2 — >

Fig. 3. The MLE treatment enhanced skin fibril—related genes
such as fibronectin, COL1A2, and CCN2 in human skin fibroblasts.
B—Actin was used as a control.

4. WRH§TE SN FAZ7}0] e MLEY
JEER

A9 AzERE MLES 3 mREHd{f7z Eel
fibronectin, COL1A2, 183 CCN29] Wdo] Z7tEL& &
A3t 2 A= MLES &3] ¥do] S7tE+= o
ATz o] CON2 &/d3te] o3t ANA| Flsf B
A} CCN29] AT AEA A Q] transforming growth factor
B (TGF—p) o113 AsA|¢] SB4315428 5 uM2] HEE A
g3kt 10, 282 200 wg/mle] MLE A& dAH=
CCN2 ¥ fibronectin®] T¥id W3 £2S FT7HAF oL,
SB4315425 W3] A3t A3} MLEe] 23] £7l¥ CCN2
4 fibronectin®] W& $Fo] FAHS Akt (Fig. 4).
o= MLE A7} CCN2E &A3} AlA fibronectin %
collagen 9] TRA{FFx AL ST} A7 AR
Azt (Fig. 4).

MLE (pg/ml)

Con 10 200 10 200
SB431542 (5pM) : - - - + +

CCN2 F e . |

Fibronectin

B-actin | ——___|

Fig. 4. The effect of SB431542 treatment on the MLE—induced
CCN2 and fibronectin expression levels in human skin fibroblasts.
B—Actin was used as a control.
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v, #
URE 97 2ol S Aashe 9% 2o e

EA0 de] EAsts MA2N ALY R AA 2
Ab ol Yt gR &4t diEste 712 o g Aol £X4
o Melanin®] H2§ F4& 03g BIsE FHHY
HE 2t glovt =t BA4E melaning I F o] 7]u],
FI2, g5 v 5F sk o oyl RAEZY A
% TRk o] 7% woHY Melaning AlE U2
A7]3Q1 BB & A tyrosinased] 93] AT, Fu] 9
71 Ao ZA3}l+= melanocytesollA] tyrosine©| tyrosinase
aa0 Zgor oAz @AE AA melanino] FAEH
melanosome °|2t= WFE FA3 2, YA H melanine Z+
ANEZR o]FEo gio Haa d dAabd A FEAS
o B4g gdict” AT olSrhgol fig & 2 w2
A TR AT Yo gt WY F7HE F8 vl
gt =871 S48 F7ket Qe ol Rt nga
Aol et dr= njuEt Ao, et & AtolA = 7]
Eof| I 22 Z dF FF uErEs 2AEAY
7Vl dis) dtstar 1 Z-87) S grAskalat sh4Th
B Ao Y & %5 MLES B16F10 melanoma
M=o 1, 10, 50, 100, 200, 400, 233 800 ug/mle]
MLEE 72412 A2g £ B16F10 AlxZ9 HEEE AT
A} 1-400 ug/mle] MLEE B16F10 Ao 48 st
A gkttt E3 HSFOl 593 =9 MLEE 24A17F &<t
A5t W 1-200 ug/mle] MLEE HSFo| §43¢ =
AE UeA gk wEbA 2 Ao 540] vERY
A ke iAo R kg 200 ug/ml 13kl MLES £4]
of o] &3}t B16F10 melanoma A|XEo| MLEE A 23I%
<= T melanin & o] FojAo=z Akt oA Aol
02 3T FEE9 ¢~ MSHZ =3 melanin 4
SK-MEL-2 A|ZA §oHog AA|stHS Kt
¥ mEd 2&Zo0| BI6F10 melanomadlA] tyrosinase &
284S JA5HY melanin A& AT Hugt vE §)
o, TheFst A7-E B WAB] vUTAL thysiA B
o] gtow, B ANz 49 F5F MLE= B16F109
melanin F4& AR/H o2 A5t} nWAYZA Y 7Hs
AL Uetith 22y melanin 4 GA9 $lo] MLE A=
o 93t tyrosinase? FAo| mX= &I}, tyrosinase
related protein—1 (TRP—1), tyrosinase related protein—2
(TRP-2), dopachrome tautomerase, ~12ildopaquinone
FAol MA = FF & AAPLE £45te] MLEY] |9
Ao digt 71dS sk A7 MR 4", B3
H o) A2-% B16F10 melanoma AlZE+x melanin ¥4
AAo sl i es E8H7]= SHAT GAEZY 44
AYL 9lo], 5 FEAA 223 primary NEZRAS

2229 Ry L YRHGTLE 4o v M a3 45

g3to] guk A|ZFo)|A MLEY melanin 84 Ao gt
F7H4 9 A5 ol Zastrta Azt

E oA MLE A3+ human skin fibroblasts] 3
AR 9 Y {fAR I =2& @A SV
HREAGTFE dlde mio JuFeo] F2 EA 5,
ECME 9 RHGF2E ARYste F2EY dL=2A tFY
collagen, Z12]1 fibronectin 5o &) At whetA,
ECME fAIst WA 7= A2 A% 78S FA5h=H
Z83}th, Collagen &2 A9l pro—collagen @ 25§
A= 219 fibrobalstol 4 2 At Fibronectin

AEZ} FEA 2 ECMY] collagendt fibrine] 2of 5
3 A8 4R ZEskH B3 fibronectind HF 9 FRE
A5t FEFAHS Ast AAFE A THAE
ot A ok, webs MLE A 2e] 2% fibronectin
collagen T 9] ¥4 F7l= MLE7Z} 3| Ho] &g 9 3
£ FAsH=H 7198 = A2 Ynigth B3 2 A7
A& MLES] u]47]50] CCN2 wijdo] o3 2§k
inhibitor assayg &3l £435t4tt. CCN2 a9 ASHLEA|
Az & Az TCGF-p2 Eold A#AQ SB431542S

e

BNoyE 32 Jo fo rlo

<
S S SV AL AhEn. & Ags 7
&9 Bt o] CCN2&= MZE| F2h, olF, A&,
extracellular matrix (ECM)& A3t ¢A 5=t 71
Aoz FZtEn, 7]&] R1E CCN2 ¥ TGF-49 7]%9]
gt Azl Rk,

oY A= Ad FEEY v 24 H HRHRT=
S FEIIHE T 7164 vS AR &8 &
€ 7FsdE AAEEAT. B 4D FEE9 714l A
CCN2¢| 2437t #ofstal Q&< wath % & 9449
Aite PR ofkE BEA, A, PdE 9 vd7]e4
=Y el 83 dTARE ARE 5 S AolE AR

Hrt

v.a &

4G B 2220 uuBy 9 RAgTEe} B
de AW A ohea pe A2S 3L 5 AT

1. BI6F10 AlZo|A MLEE 72417t A2at4& o 400
ug/mle] SEAA oA AEE o] BHEA Gk
o], HSF A& MLEE 24417 A2]stge o 200
ug/mle] FEAA] 7] HE=/Jo] FEEA] okt

2. AEZEAo] YA &2 s=¥99 MLEE 1 M9
a-MSH % 100 M IBMXZ 7247 £9F 25he]
melanin AL =3 &, 21z 10, 100, 283 200
ug/mle] MLEE =3 A=|g 23 MLE Hg= 594
© 2 melanin £3& JASF% ).

3. HSFo MLEE 10, 100, 2123 200 wug/ml®] MLEZS
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23 A1}, MLE X 2]+ fibronectin @ CCN29] ¥
Ar-ES 5 J&EFHOZE ZV7HAFH oM COL1A2 94
MLE Ao A F7Fst= F3FS YErTt.

4, 10, 283 200 wg/mle] MLE #zl= HSF AZg]
CCN2 ¥ fibronectin®] @2 9d $£&8 Z7HAR
S, TGF-g Eol4 A3|AI] SB4315422] PP A
= MLES] 93 £7}9 CCN2 ¥ fibronectin®] &
$3o0] ZaAFTh ol MLE X7} CCN2 $A43=
ol oRARTE T o] Ids FUH=

E &5 MLE7} 7|54 vE84AE &
< AA3HH, MLES] 1|8 7|54
CCN2 gAstel Wrgst #ao] g ALt 35 A
d< F3) MLEY] :@—4 7170]

~ AR
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