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WFFERR R OMEE (Fa30) « AAFIEIE. ANEIRRIC IS 1T 2 B SEAIAL & A RREZE AL O 2 Bh O H&
ERDMNCTH I E T, L0 RORBIEIREZ BT 572 O OB TH 5, AFEDOiK
HIO BT R = v T 22155 B CRIEAGIREICAZ) & B 2 5 2K 71220 T,
ZI 5 ASHRHESE RIS K O AR AMESE IS R E TR A HIR N S 7 VR R ICB WO TRE L,
IR B v VT NRERORRIZALNITHZETHH T,

T CET, SRR SE A S K T (bFGF) S ERER I . EEEYE R TR B W TIRIAE 212
T DB TR, AHBIEBOENSLFE DS scarless wound healing # 672592 &2
BHOMNERoT-FHIER LT, ZOBFIIEOS AW TH 720, iIEFET AR h— ZADEH)
EAEND LYoz, SEFH 1T, bFCFIC L AT AR b —Y ZAFFEZHOWT, B &
ARRMESE IR CHURSRET L7, 7k & LT, b N IER E R HRIRAESEMIN 2 transforming
growth factor-B (TGFR) f#{E F CH:E T2 Z LI XL 0 MMM FMia 2 157-, S oMz M
W, b-FGF O 7 R b — 3 AFHERE A MRMEFAIIE & HERE L7z, S 612, 7R h—v AFHE (I
5352 7 FIMRERIZOWT, ENENOEAZ AW TR L7z, ZOREE. b-FGF [THpkE
I U, RRMESR I CEsRICT AR b= AFBE L7z, Z O & LT, s SEAmm
IZB\W T Akt 3 X O phosphatidylinositol-3-Kinase (PI3K) DFHEHEATALE 2 LV . b-FGF
DT KR b=V AFENE Ll SN2 & D, PISK—Akt O 7 F VAREER OB 5 0 Al HEME
DR SN, T2 FTORFE LT, b-FGF (ZAMETERHEFE A 81T 2 i iaic ks
WT, TR M=V RAFFEAFEST L2 LT, AIEIBEOENELE b7z b AMREME R S i
77

W R OBEE (3£30) : Although recent clinical reports have indicated that recombinant basic
fibroblast growth factor (bFGF) promotes scarless wound healing, the mechanism remains
unclear. The present study was carried out to elucidate the mechanisms. The protein levels of
cellular a-smooth muscle actin increased at 2-4 days after TGF treatment alone and at 4 to 6
days after a costimulation of bFGF and TGFB. A spontaneous contraction of stressed
myofibroblast-collagen matrix was cancelled by bFGF, which was restored under the presence
of C3 exotransferase or Y27632. bFGF stimulation of myofibroblasts as well as fibroblasts
elicited a transient Rac and Rho activation. bFGF promoted apoptosis of the myofibroblasts but
not of the fibroblasts, even in the presence of two different inhibitors, either LY294002 or an Akt
inhibitor. The present study suggests that the phosphatidylinositol-3-kinase to Akt as well as the
Rho to Rho kinase signaling pathway is involved in bFGF-promoted myofibroblast apoptosis,
and bFGF can promote the scarless wound healing upon the induction of apoptosis of
myofibroblasts, but not fibroblasts.



(AL - 1)

[ERESES S & &t
2010 4F 500, 000 150, 000 650, 000
2011 4F 500, 000 150, 000 650, 000
2012 4FHE 500, 000 150, 000 650, 000
L
R
&t 1, 500, 000 450, 000 1, 950, 000

MRS R

B ONF - ME : SVBLRERRES: - RSN
F—U— N AEE . EREY, AR, BT, T A b—2 R Akt

1. WFEBRBLPIONE R T, AIEIRET
WZBWTIE, a2 KB B D A
= AN b FIUTIS T2 TR PRERRE ASEH &5 7 &
) RERESEZRT TND, R THAKE
TILIEFE MR ME ARSI R+ bRGF 2N IR
JEH S AU, EWERIRN R & e o T2,
AFNTAME TR O Mo B FE N B 3 5 3K
FThHDEZEZOLNDD, KEOHKBSIC
BWTIETr v A ROJEEMERHE 23k Lic<
WERENHALNERY OBl E LD
{2 b % scarless wound healing & #5 S 4
HAMGIRmOER M ENK SN D Z & A
L& o TS, AlEIRBORAIIZ I
T, raA ROMBEMERSE O3 A I3 BHE
TEHIRASTE S BIR L TV D08, ARRAE S M
FAER I W T~ A T 2D R b
TR <, T L ARMIRRERE SN BV TUIAN
G2 & Vo o B 2 B &2 -3, o
F O AHGEOERZIZIBWTIL, BRHESEMIA & 5
BRAE SN FE L T DRI THY . £h
DOWE I HIZIHEA OBEIEZ 520NN
52 EFAMEIRE BRI In o TR FE A
A3 FHN & 725, 22T AFETIE
EEN T v 252155 B CREAER
WICAEZEE 2 6N DK MEFHN T I2 oW
T, TN O DERMESF IS L OWhRRME S
WCRIETHEEZ NS 7 IVRERICE
WCRRGET L, mAlaficis i 5 v 7 s
FROBREEZPFONCT D, S HIT, WmiiEs
Rz et B CIRE L, 27— U S E
MEd 5 2 L2 L0 R 2 AMEIR IR IE &
BaT 25, 2hbD 2 mEHLMNITHZ L
X0, e 2B, D D scarless wound
healing ZF5E X 72 ¥ 7= RGO A R Z
TU—ERHLNCTHIEEHET D,

2. WFZED B AMBGRIC 31T 2 MR 25
e & A MR AE 2 0D B D FHE 2 B & 2T
T2 LT KV ERNLRAIGIRR 2%

D2 DR ES S,

3. WD BEOREEZSZ LT, F
TRFICE DN IEFEEZ AW, BEBY
® explant culture {EIZTE b E R BRMEEHN
Ja 2157, BRHESEMINR IR 1% 7 AR BT
DOHIfEZ FEBRITAE U7e, B DR RRHE A
fa ik, B oz FEMBEE R
Transforming Growth Factor (TGF) -B1
10ng/ml 74E F T2 L, Hlo—smooth muscle
actin (SMA) Hifk% FH\Co-SMA DRI % fife
W EFERICAE LT, ks, EBIIRRD 5
RINOHN TIT > 72, FEERITEL 12mm O b
NGRS S A 2 7 — U SV EER L
722 2 RFNERE LTz, — 237 VEWER,
T IR D 7V % liElE LTt . HEEEIA
T CTHIPWT 52T, TN % Floating
matrices contraction (FMC) L MES, & 9 —
Hx=ag—=rrrn it Sves 4 vy
2BIZOTFE D7 D 24 BERIMETF
EFTHE L, ZO®%IFEMIEEARTRIEANT
7V e iERE S HBE K TR 5 %R T
Stressed matrices contraction (SMC) & W
5o AT =T U FVNOBMESF A 7 7 =
AT 4 TR ET DL FMC TET 7 F v
APV AT 7 AN—DRHITHABNT, Ko
T FMC 13RI BB D ET NV & E 2 D
ZENTE D, i, SMC TlEag—Fur
VN ORHESFRIIIC S ERT 7 F A B LA
77 AN—DOR B S, BT RE
BEoETAEEZLND, T, TNEN
DRITBWT bFGF A3 K& IE T4 VLG D2
et llc, &b, FvET7radT 4
TYE L, iSRRI O e R L A
217,

WIZ, b MR E R 27—



@ FMC (2854 % Rac 3 X O Rho DIFME(LD
HRIZOX, ifdEEMiaic sV T, B2t
% BHAJIZ Racl Activation Assay BiochemKit,
G-LISA ¥ X T8 Rho A Activation Assay
Biochem Kit, G-LISA ZMHWTHH L7z, &
DI, Vi X OSHIRRIE (< B 59 2 e £
—H—EHTHDLIA TV BRED ) kD
HEEZHOWT, HLI AT 88 ) VB bk
R\ 227y MEIZED . Bl
TR & A ARRME AL B TR R R L7,
&BIZ, bFGF W72 5T TR h— AZ>
UWNTT, BRI & AR SR B W TTE
B % BHA & L T. ApoStrand ELISA
Apoptosis Detection Kit & H W ELERKRET L
7oo [RIRFIZZ OB 25T 5 BT, PI3K
DOIREFITH D LY294002 . Akt FHEHI. Rho
FREAITHLRY Y X AEH k=X VY=
A L C3 BEO ROCK DFLEAITH D Y27632
DRNRAEIRF LT,

WA FHIR S Fisher PLSD tests %
p<0.05 = H & & HIE LT,

4. BFFERSE  TOF-Blic & B b N E R
MO~ SMA FELFHEIZIIT 5 bFGF O%hE
TFlFEBR L LT, TCGF-BLIC LD b FE A
HESFAIE Do~ SMA FEBIFFEIZ 351 5 bFGE
HRICOWTHR Lz, ZORER, T6F-p1
10ng/ml HARESEE T ClE, HE&EMKBZ S HA
(ZiXo— SMA BENALN4~5HTE—Z
Zilz %75, TGF-B1 10ng/ml & bFGF 10ng/ml
HAETFTCTHEET D &, o SMA OFEHITINH] &
iz,

TGF[i10ng/ml
BFGFlag/ml

3 4 5 & 3
a-smooth musche actin

b —_—  ———

TGFR10mg/ml
4 5 6 (day)

bFGF Dt NERFRMEFMREE 27 —5
VT VIR~ DR

F 97, bFGF 23 KIE T & b E Rz AhHRAE R
Mgk o —47 o AN et Lz, O
FER. SMC IZBW T b b E R AR
H T —7 7 VI 3 IR CIE 2 A B
575, bFGE 10ng/ml THIIKT % & F DU
HFIH SN2, ZOMFERGTTT S
HEYT, LY294002 . Akt PHEH], (3 =% V=
WA A, Y27632 12 THIALE U EIRR IR
Hé, 03 xR YW, LB LD V27632 AL
BT, MR ER TV IR L 72 a3

LY294002 . Akt FHFEHITIX, bFGF 10ng/ml #i
PR RIBRIRE S SR X A D e o T2, i,
bFGF I3 & NER iR A =27 —7
D NC #ERE Lo T,

a-smooth muscle actin -_—
actin  —
A bFGF (ng/mi) o 10 10 10 10 10
TGF@ (10ng/ml } +
inhibiter - w2 Akt ¥z (=]
B
g
£
BFGE [ng/ml) © 10 10 10 18 10
TGFR (10ng/mi ) +

inhibitor - Lz Akt ¥z (=]

b NEERHESE IR E A 2 T — L
D SMC (2B DL EcEmF L-, &
OFEF: bFGF ML T Cid, MR R~ 22
M2 2818 2 R4 %, bFGF 10ng/ml 4 Tl
FARDOMB A A S D0, 1B H 7= 0 Ok
BT D@ N R b7z, T O/,
LY294002 5 L O Akt FHEAIRIALE CTH FEET
Holz, —F. 3 xF /o oP A aBLIT
Y27632 AIALEL, FMAEET bFGE MEHIMEE &
BACIN I Do To s FEEERE DD LT,

bFGF 0 bFGF 10

(ng/mi)
(ng/mi)
bFGF 10 bFGF 10
(ng/ml)
(ng/ml) +
+ Akt inhibitor
LY294002 10 (M)
20 (uM)
bFGF 10
BFGF 10 (ng/mi)
+
(ng/mi) C3
+ exotransferase
Y27632 5 (um)
10 (um)

bFGF @t FERFHMEIFMIEIZI TS Rac
B L O Rho IEHEALIC RITT2E

WAZHINE N > 7 IARZE & AT+ 5 B A9 T,
HHESERM L2 33U N T bFGE 28E ML 5 Rac 3
L O Rho ([ZoWTHFET L7,

FORER, v NEEGRRHEIFMRIC IV T
b | FHELEAI A [ . bFGE Il 7% 382772 Rac
¥ L Rho OIEMHALN A BT

A 100000 100000

50000 1 50000 |
5 80000 | 1 sooon |
£ 70000 | 70000 |
gsoma- . . 80000 |
§ 50000 4 T i 50000 1|
& 40000 1 40000 |
°f 30000 30000 4
3 20000 | 20000 1

10000 | o 10000 4 +
ol M i 0l

0 5 W 15 M0 [

B o8- {min) 0
074 ..

S04

- - -

Soaq 2 . 0.3
024 oz
014 01
05 0 5 L



bFGF 233 XIE 3 ikt K ORMESE
MBIZRBIT DI F v UBR$ED ) Rk

RARHESAMIC BV T h . Rho DIEMEALD
HHNTZZ LG, O FHICIHFEET D ROCK
NEET /DT —4—EATHLHIA Y
VRSSO Y VB EICOWTHRE LT, 7.
ROCK (XX AV Vg s —F L iz 4
VUBRBHO Y VR bR RE L, BLY R
FEMET 5,

T DOFE R RRHESEHIIIC I8V T bFGF #II%
#% 30 pEE—7ELTIAVUREDY
FRAL DS A B AV T D3 AARHESE IR B8V T
bFGF FIMART L © S A VESHIT Y VB L T
B, RN FIIA NIRRT,

diphosphoMLC (Thr 18/Ser 19) - - —

myosin regulatory light chain (20K) - p -
—
a-smooth muscle actin .

aclin

bFGF (1ng/mi)stimulation L] 15 30 60 (min)

diphosphoMLC (Thr 18/Ser 19) e e e —

B myosin regulatory light chain (20K) — — — —

a-smooth muscle actin — = . -

actin - e S —

bFGF RbH 7B T TR =V AR L ZD
W

B % (2 B AR L OYRME S C
7% bFGF HIMIC KX 27 &R b — 2 AFE A K
L7,

ZOREF, RAHESERIIZ I 3\ TIX bFGF
10ng/ml FIZ K VA SN2 T AR b — 255
BN A B AT, LY294002 35 LY Akt FREEAC
ALE L7 Z A, RVIVBHLNRT R h—
L AHENI S NT-A, bFGE 10ng/ml BLfH#]
BRI L2 D BITEEs L, F7=, C3
ITX YW AABIO V27632 FIALEIZE
VWNTIE bRGF ISR & B b3 72 o Tey — 5,
HRMELERM A L2 334 Tl bFGF 10ng/ml HII4IZ 35
WTHT AR b= AFFEITEL LD
7=,

5. F/RREIHmLE

(BFgEARRFE . AFGEy 3 R ONHEERF 223 |2
XA

CdEssamsC) (B3 1)

1)_Abe M, Yokoyama Y, Ishikawa O. A
possible mechanism of basic fibroblast
growth factor-promoted scarless wound
healing: the induction of myofibroblast
apoptosis. Eur J Dermatol. 22: 46-53, 2012.

2) Abe M, Syuto T, Yokoyama Y, Ishikawa O.

Improvement of quality of life and clinical
usefulness of cyclosporin administration in
patients with nail psoriasis. J Dermatol 38: 916-8,
2011.%#%%

3) Abe M, Yasuda M, Yokoyama Y, Ishikawa O.
Successful treatment of combination therapy with
tacalcitol lotion associated with sunscreen for
localized Darier's disease. J Dermatol 37: 718-21,
2010. %5 # %

(k) GF31)
1)_Abe M, Yokoyama Y, Syuto T, Ishikawa O.
Effects of Cyclosporin A on extracellular matrix
metabolism by human dermal fibroblasts., % 4
[ RB R & (FRAFE ) Mk
2012.9.2-6
2)Abe M, Ishikawa O. Differential diagnosis of
intractable chronic wounds, # 4 [ AIES
i (FfFRER) Bk, 2012.9.2-6
3)_Abe M, Ishikawa O. Basic fibroblast growth
factor treatment on wound healing in Japan; past,
present and future perspectives. The 22" World
Congress of Dermatology, Korea, 2011.5.24-29

(XE) Gt o )

(PESE PEHE)
ORI (G o )

LW
FHE
HEFIZ -
T -
g
HFEFH B -
EWNS DR

ORI (G0 )

Py
FE
HEFIZ -
T -
g
BAEFEHHE
EWNS DR

(2 Dfh)
TR I S

6. WFITHLR

(D) BFFeAR A

223 EfE (ABE MASATOSHI)
BERG R « [R50 - GlAm
W98 %5 80302462

(2) W5y

(3) ELFEMF I



