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Hepatocyte growth factor (HGF) has mitogenic, motogenic, and morphogenic activities in epithelial cells. Induction of
HGF production may be involved in organ regeneration, wound healing and embryogenesis. HGF is also known to act on
human and animal hair follicles to promote hair growth. In this study, the effects of naturally occurring compounds, which
were isolated from edible and medicinal plants, on HGF production in Neonatal Normal Human Dermal Fibroblasts (NHDF)
were investigated. Clovamide, one of the caffeic acid derivatives significantly induced HGF production dose-dependent
manner. To know the important substructure for HGF production activity, we next investigated the effect of the partial struc-
ture of these caffeic acid derivatives. From the results, clovamide showed strong activity on the promotion of HGF produc-
tion. It was suggested that the caffeoyl moiety of caffeic acid derivatives such as clovamide and its related compounds is
essential for accelerated production of HGF. The compound which has the caffeoyl moiety may be useful for the treatment
of some intractable organ diseases in addition to hair growth activity.
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2.1.1. EFHHBERALEY

WHFSE R T AR R 2 S Bl L 724k a 010
Acteoside. Arctigenin. Antimycin A 3a. Palmaenone A.
Palmaerin A. Daphnodorin C. Clovamide. Piceatannol 33
& OFScirpusin B
2.1. 2. HREEE

1% e b R e (Normal human dermal fibroblasts
: NHDF) (Kurabo Co.) #. 10% FBS %Mz 724 VX v 3
WA — 7V (DMEM) (Sigma-Aldrich Co.) & v C,
37C. 5% CO, ISP THAE L. S FEBICMEH L7z,
2.1. 3. NHDF#ilaNDILEMRES

77 A3 TEAELZ-NHDF#Milaz bV 73 SLBL L,
96well plate {2 5.0x10" cells/mL 2% % & 912 100uL 3
OFMLT, Iy I NIy MILR AT TREL, LEW%E
0.5% FBS DMEM TH& B L. 5 33 o FL4H T 96 well
plate {2 100 uL/well TR L 96 h K578 L 72,

2.1. 4. YU Ry FBREERBREREE (Enzyme-
linked immuno-sorbent assay : ELISA)

ELISAH @ 96well plate (Nunc) i2#t k. b HGFHifk (R&D
Systems) ML, 4CT—Mf v FaxX—1 L7 &
well % 0.05% Tween 20 in PBS (TBS/T) CT#i#% L. 71
v ¥ v 7% (5% Tween 20. 5% Sucrose 75 PBS Ti&f#
L721% BSA) Z#RINL 1ThiffiE L7z S LI FEER
TEIZRILTIT o 720 WO 5 I TBS/T ¥ % 17
W, FELoMNE B RSN L Az FREZ, BREEHRE S
human HGF standard (R&D Systems) % 0~50ng human
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HGF/mL O#iF THI L7z 2hifiE L7z, WOk
% bW TBS/ T &2 1T\, €4 F Y LHLHGF ik Pifk
(R&D Systems) Z KM L 2h i L7z, W OBRED X
OTBS/THEZITV, AMLT FPTEY VA —R T
T4 v Yo XV FF ¥ ¥ — (Horseradish peroxidase:
HRP) (R&D Systems) Z iR L 720 4 ¥ F 2 X — (30
min) %, WEOE R S I TBS/THkE % TVv, BEEE
¥ 2,2'-Azinobis (3-ethyl-2,3-dihydrobenzothiazole-6-
sulfonic acid) (ABTS) M Z IR L T 7V I kA VTl
L 30min & iE L 770 I SSE% & LT 2MGilE %
WL 721, 410nm THOGEE 2 1€ L7z, o7z &
DIRERZER L, 1welld 72 ) O HGE AR Z KD 72,
2.1.5. BCARVNJEBEE;

ELISA7 v A ICHW A EEAZ Y B 720 96 well
plate # TBS/T T { #Ei#% L. 0.5% Triton X-100 & A&
PBSZ#HMLT20minid &Y = 4 4 —CiRE Lilllu)E %
BN L 720 #7727 96 well plate \ZEXL 7240+~ 70 %
7213 BSA standard & Working solution ##lI L. 562nm
TWSREZRE L7z, oL ) ERe/ER L, ¥
YTINVADY YRR bbb T L — MIEF LTV
HilaEx K7z,

ERD2007 v AKERIY By YR HED T
) O HGF s (pg/ug protein) 28 L. &b&WIC X
% HGF mEARAETG Y %2 372,

2.1. 6. HGFEZ£ICE5Y 2 mMRNADRKIREAIE

NHDF % 6cm dish iCHfEL 2 > 7 V¥ Ml > THh
SALEm I 720 fLEWALEE, BiHb 2 Br2: L TPBS
T %, RNA I ISOGEN 1 mL/well Z 00 L.
PEN->TF 2 =7 L Tomin BiFHE L7z, o

12, 0.2mL 7 v a k)b A 23N LR T 3min #HE L 72,
30 (12000rpm. 15min, 4C) L. K (ERE) Z2#H L w
F2—=TIB L7 0.56mLA V7 uxN) — xRl T
T 5-10 min FfE U720 a0 (12000rpm. 10min, 4C)
L7tk BEEZBRELT70% =% 7 —)V (ImL) ##n L.
&5 1Zm 0 (7500rpmy Smin, 4TC) L7218, Lz
LCHEEZL. KTHML T total RNABEEZTHL 726

— T, RETHRIEL RNABWE Z AL, 65C T5min
(RNAZM), 37CCThmin (7 / ADNABRZ), 37CT
15min, 50 C C5min. 98°C T5min (HIEEEEE L O
B2 R0 BUR) DG CTROBKE T #2% ¥ 7 &2 I L 72
(cDNA)o ZODNAH Y IV EREB IV TIA~—%
HAEPCRH D 96 well plate 12 &, 74 V2% L TCERE
3% 5 PCR (RT-qPCR) % 4T - 72,
2.1. 7. HGFEERRICEADLIERICH T DEERZA

WzHGF EEREFEYE

FHEF#] : KT5720(7 a7 4 » ¥ 9 —+¥ A : PKA),
PD 98059 (/AR TG kAL 7 > 237 B ¥+ — ¥ Hifa
M 7 OVEREIF ) —+¥ : MAPK/ERK). SB203580 (p38
SRR TG L 5 Y7 — ¥ p38MAP).
SP600125 (c-Jun N-terminal kinase : JNK). Wortmannin
(KAT77FINA )Y b=V 3-FF—¥ PIBK) BLO
Bisindolylmaleimide 1 (7@ 5 4 %7 —+C : PKC)

2.1, 1128 i HERBHALE Y Tl b B3 7 HGF
PEAEARE TG PEASRRD 5 117z Clovamide % iV T LR D [
#l 2 7ML CNHDFAilah 5 o HGFEEm % 2. 1. 4.
Y F4 v FELISA#E 2.1.5. BCAZ V3 7 HEgwi: &
[ARED 5% W THlE L7z,
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3. # X

3. 1. 1. RAAFEMICKLD HGF EEREEM

HGF e A AR HE 15 PE A5 & LT B /IR A S 1 B X1
(platelet-derived growth factor: PDGF) # R 5 4 7' 2
Y=k LT, 9O RIHRIL &Y (Acteoside.

Arctigenin, Antimycin A 3a. Palmaenone A. Palmaerin A.

Daphnodorin C. Clovamide. Piceatannol 3 & OFScirpusin B)
ZoWT, £5uMZHWTH ¥ FA v FELISAZEICEL D
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Vehicle PDGF  Acteoside Antimycin A3a Palmaerin A Palmaenone ADaphnodorin C  Arctigenin

HGF AR % <7z E DGR, Acteoside B L O
Clovamide {Z B 3% 72 HGF & AR #E TG VE 25720 H L7z (M
2). Acteoside ® HGF pEAMAETGEIZ D W TIE T TIZY
MREZTHELTWDLI LS, ThUBOEERTII,
Clovamide (1 3) Z HHWTHEET 22 & & L7,

% ZC. Clovamide ® £ (0.5, 1. 5B X 10uM) %
B2 CTRIFEAL (48h B L UV96h) 27z & 2 A, EEK
TR 72 & OSVZ IR R ARAE 1912 HGF 3 A AR S 1k A5 B o L 72
(K4),

* significant difference, p < 0.05 vs DMSO control
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Clovamide = Piceatannol Scirpusin B
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*significant difference, p < 0.05 vs 48 h DMSO control
** significant difference, p < 0.05 vs 96 h DMSO control

HH

*%
B Vehicle (DMSQ)
O Clovamide 0.5 pM
O Clovamide 1 uM
@ Clovamide 5 uM
@ Clovamide 10 pM

*k
96 h

X4 ClovamideMiEE & & UK TEH & HGFEE £ (B &
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3. 1. 2. HGF EX£ICBE5T 5 mMRNADFEIRZAIE
RT-gPCR % JH\» T Clovamide @00 (5 3 X 0820 uM)

12X % HGF mRNAFEH & % 74 R, 6 h/LHcidfg

BEEERONED 57225 48hLHEIZ B\ T Clovamide

(20uM) CRAEENALN/Z(K5),

3. 1. 3. Clovamide |2 &% HGF EARER B DARRA

HGF PEAEAEHN D 2 & AE L 7B O BLEA] (KT 5720,

PD98059, SB203580. SP600125., Wortmannin 3 X O
Bisindolylmaleimide 1) % H >, Clovamide & ® 3LALE |2
X ZHGFE LR # W N7/ 8 PKAHEH TH 5

HGF mRNA
(Relative Levels vs ACTb)

1
: - M1 B
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KT5720 2 7h L 72 B8\ HGF BE A TS 5 & & 5381
Wan(X6). L2255 T, HGFBEAIZIZPKA RO
MENEETHL Z EIRBENT,

4. &

9 M O KIKH LG 2 H VW CTH » F 4 v 5 ELISA
P2 X ) HGF AR TS 2 72458, Acteoside B X
¥ Clovamide 12 #% 72 HGF g AR #EG EASRRD b7z &
LBy AT IR AR D & 72 CQA JH %° PHEG #
HEDON T LR L RIS 7 cBEEICEE NS S

% %k

*%

Vehicle PDGF 25 Clovamide 5 Clovamide Vehicle PDGF 25 Clovamide5 Clovamide
ng/mL uM 20 M ng/mL uM 20 uM
6h 48 h
* significant difference, p < 0.05 vs Vehicle, ** significant difference, p < 0.01 vs Vehicle
K5 ClovamidefL (- & 2HGF mRNARIRE
14.0 . .
W Vehicle DMSO E Clovamide 10 pM

12.0
=

'E 10.0
o

o 8.0
oo
3

% 6.0
Z

E 4.0
I

2.0 i
0.0
1uM 12.5 25 uM 10 pM 5 10 pM 100 nM
Target pathway (PKA) (MAPK/ERK) (p38 MAP) (INK) (PI3K) (PKC)

CInhibitor  KTS720  PDSBOSS  SB203580  SPGOOL25  Wortmannin  Bisindolylmaleimidel

* significant difference, p < 0.05 vs DMSO control, & significant difference, p < 0.05 vs Clovamide (10 pM)

6 EZRMAEXRAEBVVEClovamide lC&KBPHGFEAEDZEL
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T I = VHEEATEERBUCER CH L Z L 2 WS I L7z,
Z 2 CAMZE T, Clovamide & H W T HGF ji 24 4t i
HIZDWTE S % BRI %217 > 72 Clovamide D
BEZTRBE(LZ TR E 2 A, EERIEN 7 & ONITI
B ARAE 1912 HGF BE AR E G SR L 722 & 2 6,

Clovamide |2 8% 7 HGF AR E/RELZBHE L TWEH 2 &
MR L7z $72. RT-qPCR % T Clovamide DN
12 & %5 HGF mRNA ZHE 2 7R R, RRRGEICE
BHaEsMinL<asZ ehsd, BETHEIHL XV TH HGF
FEAEPMRESNTWE ZEEFWHLNI L, X512, BE
FHEH) 2 W 72928812 B8 W T, Clovamide 12 & % HGF &
AARHETE PSS BRI PKARRB AR ECH L 2 & &
5T L72,

5. F&¥

HGF IZEEREBORIIH TV EESINTE LT, WA
27 o 72 O HGF & AN $ % B, BF%o
BETIEE2S 10EFICH LA 722805, HGFIZ
TR G EDTMb A Z E THEAESNL Z ED SN
TWwb, — KT e & HICHGF FEERIIFET L.
COZ EDEEALIZHE ) EIEEERATE LR R DR
HeEbEbhTWb, &5, HGFRHE - BBBIEH D
HO, EEZOFELAT) 720, N2t ) HGF A= o
ET2RECHEEBORINE D o TWnd, T CICHZEHMME
MR FEALAE (ALS) R FHEFRSS 2 &2k L COHGF #2512
X BERRB ST TW L0, RESCHEEOBROYE
WBZZFTCoOFEFHELTCWREWERDNSE, 2T,
HGF A Z AT 2/LEWEEMPT 7Y 2 v M FE2E
fbpEs & LTI 5 2 & THRNOHGE L% ) L s+
LIEBEMETEEEZLND, T TIT, BATHZEICE
W C R 7 HGF AR RAETG ME AT S N7z CQAE 2 5 O
IZPHEGHEIX, Y ~A4 €, IR, JuRJ A, a—t
—HLNCH) =T hEOEHEMIIEEFN TS, 72,
LG MEAER® S 7z Clovamide b 7 h A a2 —k —H.
WCEINTWIESTOHLZ NS, aa7, Faal
—FBLPaI——I2dbEEITNTVE, LT, Ih
5% HEIIZEIT A 2 L2 X o TS TR L7:
HGF o255 2 L T, HERPHEEZ FHTLHE
EHORIEICO% B EdDERbNSE, 20X ) L&Y
R EANDLEMEZLBAADZ L, HAENICKE LT
BRI TLEIZIZIEAELVWI EIURIBENS, LA
5T TNHLEMERE L7727 X v kR bhEs D
TEEIIE L, 20X B RRELEWERAG LZFE
HOBBICEMT 2 DEEZOND,
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