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Stimulation of the Extracellular Matrix Production in Dermal
Fibroblasts by Areca catechu Extract
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Abstract Dermal fibroblasts produce the many components of the extracellular matrix (ECM) that are needed
to maintain connective tissue integrity and repair tissue injuries. This study investigated the effects of Areca
catechu extract (ACE) on dermal fibroblast cell activation. Cultured human dermal fibroblasts were treated with
ACE, and then ECM production was determined by ELISA, Western blot and RT-PCR. ACE significantly
accelerated the production of type 1 collagen, fibronectin, and transforming growth factor (TGF)-5 1 by ELISA
and type 1 collagen by Western blot assay. ACE also increased the gene expression of COL1Al, TGF-5 1,
keratinocyte growth factor (KGF) and insulin growth factor (IGF)-1. These results suggest that ACE has the
potential to stimulate ECM production and that it might be suitable for maintaining skin texture.
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tissue)9| 5 oA B]ZHTH2].

A A EA RS T Rzs §1) B of
T E Fast ek wrh o
HEEAEE AE 247 o)F
HAsta, theFst Ajxze)7]a dHAJSl, transforming
growth factor (TGF)-B2} -2 AN|EZXHEZT} epidermal
growth factor (EGF), keratinocyte growth factor (KGF),
endothelial growth factor (VEGF),
derived growth factor (PDGF), insulin growth factor (IGF)
SO Al AJAAE BHIS] A A el ofgt
TH3-5]. wheba] g R 228 fAE flEiM = 2
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2 Aol ARgRE g ue et FHejaeste]
A Algrol ARgSHATE Y43t tiE ] 500 g 24
5 HAEFZ7]o] €l 95% ethyl alcoholZ 1:10
weight/volume &2 7}5}o] Ah2oA] 5U7F &34 ch
2235 R = filter paperE ARESl 11EES A|ASEAL,
rotary evaporatorS ©]-&3f 719} s=A1A tjEy] ofek2
ZZ&E(Areca catechu extract, ©|3} ACEZ} 2F$hHS A=

ahaiet.
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fetal bovine serum¥} penicillin/streptomycin®| A7}
Dulbeco’s modified Eagle’s medium (©]4} Gibco BRL,
USA)S ARE31 .01 37T, 5% CO2 incubatorof| 4] vlj%F
Shoitk. & Q1o BE ARe 5~12 Ae] AlERE
o g33ict
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oz Aascii4].
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2.4 Collagen 88 £Zl &5

2.4.1 Enzyme—linked immunosorbent assay
(ELISA)
AE YA AS Takara Bio (Japan)ol|A] L¢3t
ELISA kitS AMg-3tdon, Alzatol A A3t Awel

=ad
Folo] WS AN

2.4.2 Western blot analysis

A|3E vjoFoHS A|AE}al, Proprep solution (Intron, 3+
S ARRSEe] AEZE 834171 & Bradford protein
assay kit (Bio-Rad, USA)E o|-&3f Tt zlaks =25}
11 SDS-polyacrylamide gel electrophoresisE A A5 ch.

=
AIE-2 nitrocellulose membrane 2.2 271 & primary
antibodyE  7}sto]  4TCoA  I8AIRE  WREA]7|AL,

peroxidase-conjugated secondary antibodyS M7} A3
AP BRla}glth 2 o] ALgah primary antibody
2= collagen type 1 a 1 (Santa Cruz, USA)Z} actin
(Sigma, USA)S ARE-3}THS].

2.5 TGF-B11} fibronectin X2k

TGF-B13} fibronectin & $13F ELISA kit= R&D
A28l (USA)Z} American Diagnostica (USA)of|A] Z+Z+
FRlstglon, 7+ AzAfelA AT APl Zatod
TGF-B13} fibronecting Z}2} AaFs}9ict.

=2 1

2.6 Reverse transcriptase polymerase chain
reaction (RT-PCR)

Total RNA 2 pgS 3}le] M-MLYV reverse transcriptase

(ELPIS Biotech, 3F+)2 ©]-&3}] complementary DNAES

Azskal, o5 &3l PCRE AAISFATHIS] = A

AF&-38F primer set-2 Table 13} Zch
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[Table 1] Nucleotide sequence of primers.

Expected

Primer Size (bp)

Name

Forward(5°—3’) GGAGGGAATCACTGGTGCTA
COL1A1 309
Reverse(5°—3’) AGGGGGAAAAACTGCTTTGT

Forward(5°—3’) TTCACCAGCTCCATGTCGAT
TGF-B1 431
Reverse(5°—3’) CCTGCCACAGATCCCCTATT

Forward(5°—3") ACACACAACGGAGGGGAAAT
KGF 552
Reverse(5°—3’) GCCATAGGAAGAAAGTGGGC

Forward(5’—3") AGCCCACAGAGCCTGAATTT
FGF-1 339
Reverse(5’—3") CAGGAAGGACAAAAGGGAGC

Forward(5’—3") GATTCTCCTGCCTCAGCCTC
IGF-1 224
Reverse(5°—3’) TAAGAGGGAACACATGGGCA

Cyclo- Forward(5'—3") CAGCCACCCAACGTTTACTT

philin  Reverse(5"3") GAACTGGCTGCCATTGGTAT
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[Fig. 1] Cytotoxicity of Areca catechu extract (ACE) on
dermal fibroblast cells determined by MTT assay.
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fibronectin¥} TGF-B12] 3HA]S 717} 43%9} 42% Z7}A]
Zt) (Fig. 2A, B, C). Western blot analysiso]| 4] %= ACE+=
A2 A wdd 44 £7IA# ELISA ZAutet
o)2)3}9itt (Fig. 2D). Eal RT-PCR A% ACE:=
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[Fig. 2] Effect of Areca catechu extract (ACE) on collagen
production in dermal fibroblasts. Cells were treated
with ACE at the indicated concentrations for 2
days. The conditioned medium was collected, and
the amounts of secreted (A) procollagen type 1,
(B) fibronectin, and (C)
factor-3 1 (TGF-B 1) were measured by enzyme
linked immunosorbent assay (ELISA). Results are
shown as a percentage of a control+standard
deviation (*p<0.05 vs. control). (D) Cellular
proteins were harvested and the protein level of
collagen type 1 ¢ 1 was verified using western
blot analysis. (E) The expression levels of the
COLIAl and TGF-3 1 genes were determined
using reverse transcription-polymerase chain reaction
(RT-PCR).
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3.3 In vitro wound healing &1}

YA, fibronectin 2! TGF-B1 A4 22L& 2T A
ZAAE A3k} A LA A e 9 B
o] QltH4,22]. TGF-B AlZdGA= AAFLolA
re-epithelization, wound contraction, extracellular matrix
deposition, remodeling 5] 2F85}= A0 R HIE|Q O
23], FEAHME TGF-B1 4A A{5 71435}
SHIEH24]. Fibronectin SA] A4 2% ZHgol A B2t
SH, ATAME o]F 2 B3] collagen matrix assembly,
wound contraction I} o] Z-E-SFCH 18], R u)A]-G- R A E
Z A Af IPgolE S8 A3 itk NE 9 o
A FAEA
(proliferation), A< THA| (remodeling) 2 2P &= E-X15H
AA Af oA AAdFEAZE SA A 2
o AE Boda olEoR 4 RIS Helsn AT
Aaze] 4T B ARIAE AR A5 3
o ®J3-S s}=t] EGF, KGF, FGF, VEGF, PDGF, IGF
ol tazo|cH4]. oo & Aol ACEZL o]& 4
elatol vl AR B7kol7] 918 RT-PCRE 4]
skglem, IO A3 KGF} IGF-19] -7} ¥Wdo] ACE
Aol osf F7ES &elskqiTt (Fig. 3). IGF-12 in
vito AFNA A fEAE} ZFUAEL] S} o] 5o
S8t FEAEANAE AA Afoll E& = Ae

2 A len25], KGFe A A& g9 27]9

(hemostasis and  inflammation),

o AAET, 522 4A Al Ee2 Eve o
Z23H26)5 11T W] ACE= A Afol =52 &
e 24 Aer FZE R
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[Fig. 3] Dermal fibroblasts were treated with Areca
extract (ACE) at the indicated
concentrations for 2 days. The levels of
expression of keratinocyte growth factor (KGF),
fibroblast growth factor (FGF)-1, insulin growth
factor (IGF)-1 genes were verified by reverse
transcription-polymerase chain reaction (RT-PCR).

catechu

ACE9|| 93] AAJo] Z21% TGF-B, fibronectin, IGF-1
o BE 43 A% BN HZIES Esh= Ao
2 geA gtk oo 2 Aol miAd Ao
ACEZF 47 Aol E88 7= Ao oj3g Agad
o= 4Zel] 9l ACEZ} 5|4 mAE 4t o
of nA= FFE H7FHTE In vitro A A7 4
Aol AAH WAMCR QWD Y= cel
scratch assay[16]2 A|3Eols &2 G35 Hrlst 2y,
ACEE A A8t AEi-2 tfj2+tof H]8) scratch wound”}
w27 5|2 Elo] ACEZF A4A ol -84 24eS o
ek 4= IYATt (Fig. 4). 12t ACEE A-f=2A29] &
ole FFE PIXA EJT (data AYEh).

>

ACE (ug/ml)
25

[Fig. 4] Effect of Areca catechu extract(ACE) on cell
migration. Confluent monolayers of dermal
fibroblast cells were wounded using a pipette tip,
and the monolayer cells were treated with ACE
at the indicated concentrations. The areas of
cell-free wounds were photographed in inverted
microscope after 24 h treatment.
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