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Fig.1
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Fig2
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Cilostazol ¥ & TF Cilostamide & Milrinone Z{EH S TH 56 3 HER (F) LV 6 AE (R)
DOfffE%L, Cilostazol & Milrinone 1, 1FIEFEFRIEIEFNF AR L7, —F. Cilostamide X,
MBI IRERN RITFBO DD b DODMD 2 & & el L THHWEM3FE® b iz, (Control
IR A7 47, FGF K O'FGF+VEGF 13K YT 4 7 a ha—)

Fig.3
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Fig.4
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Fig.5
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Fig.6
1.
1.4
1.2
1.0 :
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Fig.7
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Fig.8
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Fig.10
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Fig.12

B OB LTH LYVE-1 Ul CHRBEYRE % 56fT Uiz, Cilostazol FEREEEICBWTY v
INEDIERENH LN, REBHTITIRERA N5 Tz,
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A BRI E BB 4 (AR BRI IR E )
(H2 4-#8%E)-—i%-0 6 2)RIEHT ek e =

[V XVRIEVREE~D breakthrough # BHfg LTI | (29 5L

WroEEE
wmEmE ESERERTEE X — Ofig i & S RHE &
Ui arie
wmEmE ENERERME Y S — okt & A FHE &

AEy ENEBREREE 2 0T AR AR E ST
RIRRFK ESXEBRERITEE 2 —HEET MR EAEEE R ER

RS

UL oNREICRE L, QL 2MET L TW A BFITRBERB IV 2 RIEELEDES & 10 HA
P, JBAEFEE OERMIRHOMRE TH D X HI12, BEE TILARRIGRIEN LS
TRV, BEMIIL, BRI A FoETHELORETH D, 2FENLL ¥ —TId
BAFBERFHREIC T H LN L SBERREORIAE TV 4~ A XM T AT VE L OERHE
EREITo TE Iz, ZOMRTIH, BIE, FFFHEICRD D BRERORRITEZ TV AR, it
RO TY v FRIBICH T D E R IRRIEOREME 2572, 2% V. Cilostazol PNAREEERE
D 40%IZFEERTM. 30%DEEICHRENPLPEERTMEZEON, KD O 30%ICTAFEYIE LR
Wiz, REOEMERICL S & FEFNE b o ERNEHROMEIEE upregulate L, £72,
R AV 2=y 7 VU RNBETADY MR T E L TREALERE T 2 LR T
TIEH &7,

S OWFFEIIEERSE & BERERFIE/ S — Mo d, /iE Tk, %7 2 MENEE %
FZTATWRB D, 22 EEDIFRITENT, TEEMHLUSNOBE LRI, YR, A
BEEBEEZ—HBKB L, 2¥ Y, Cilostazol ZHNR L. ALK~ v — U 0EFHEIRE
BLHAMPD 6 AR LERLY v SBIEREEZITV., £, BB bR 12 0 AICHE
EL, BEENEETEINENERNT S, £z, BETIX, BWERFABCHIV, & b
YU rERNERMI, PRz 7 Y U RBEIRABINY TR Y VNBEET L
AW, KHLORIERS X CIERBFROREZIT I,
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1.
[EEARBZED B #Y]

HHY

U VR ERIERY 100 LA RICE K S IRE
BB OREN D DD, BIEICE->TEX
2 B IRIREEDR TR,

JERFME Y 2R ERIEO FIR IR AR T,
ZOBET b TADEHEESNTND,
— 5. BABOESRITHE EFUTES
BIEM L TETWD, ZO7h, i
HEFILBTDU oNFENEML,
2004 4B, BT ERRY o RIERAEIT B
TN, TREY v REIEREIL T TALHE
ELTHAED,

BRIEITHEMER by v 7 DFRRR,
YN RLF—=PDdD~ P —,
KRz, U o NE-ERIRY S IR 23T b
ML WETERTERIIC T 2 2R TR YA 1 IS
STV,

JEBIERE TIL Y 22 EIZ Cilostazol
DR TH-T L VW IHIMED BNR.LN,
[F3EH o PDEs FEERIC L 2N
EHEE RPN, YBTH. A
RIS 2 WY /S EIE BRI OREREER
V2B R R TRER AR U, Z AU,
FEF OS>, Hui/MrRIERIZM» Y T
72 < .PDEs(Phosphodiesterase-3) Lk
RIZ X 5. NEMBEM EIROZEL
WRITE 5, U BENSET HHF
WZOWT, ZFF LA THLNITSZ
ERFRETH VL, BRIRBIIC, XV =R
B TH Y R EOIERIE DR D
AIREIZ 2 B,

SWETIE, BRERB IO 2 RIEY
PVRERBIE ZRRIZ, Cilostazol %5
L., ZOREHRFT 2, /2. MiaR
L OEMERICBWT, TOERKFE S

2.

2

B BT B,

[ErEprgto BH9]

Cilostazol % phosphodiesterase type
III (PDE3)Z @RI ET 22 LIk
O JrinMRIER . MEYRRIER 25
HEEZXLNTEY, BHEERAZEED
BRSO IMAEZE DR THICER STy
% Y, In vitro & 5% in vivo DFEBRIC
XV M/ BISR UCiEE I ER
M SR ATk LTt /ERA 3 K UM
FEMEER 2B T56Z L xdlE ST
2 L2, FlMENERIBOEEC S L
ERZ b EVWIHELH DV, L L
INETIZ) REICEDL ) B w
FIETHIZOWTIEHA LI ST
vy,

U U REEDEEIZS LT Cilostazol
ERET D2 ETERDBEL A O
EWV D FEFIHRE R H Y 3, Cilostazol 23 Y
VOEIZER LY URFEIEOWEILE S
L7cZ &R I LTz, AR TITE b
U U ERNROBREMIRE Y ADY
INPEIEE T V% VT, Cilostazol U >
NENEMBICE T OEREED AN =
AL, EHICY UREBEICEIE TR
DOWTHERAT S Z 2B E LTS
To7,

Fik

[EEPRBFIE D L]

1 AT HAR

20125 4 A0 6 24/

722U, BFSERE T RNCIR R DA Zh A
B G072 o T h, AFSRIER LR S,
ETOREICESHAFRIERZIT O 7
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REMENRD D,

2.2 X5
R 22 FEE~RL 23 FEEE BAY
BE R F B MBI E I TER L7,
[ LR IEIRHE~O breakthrough
ZHELT) IEICsmzE L, 585
fREELISN DB 15 4

2.3 JERELKE
FATHRIZB W TELEMIBE LI
RhoTo BB T, B EREERENE Y
VB —ZIEBE T RE & D WX ABETE R &
ZTD Y o RERERE, £, Fio

ST TR,
(1) ke U CTHB| 52T
BETHD

(2) 4 20 FRELED BAA
(38) WIRNESY A7 % B
Tx3

2.4 BROVELVE
(1) #HEEREOERE
(2)  FEULWHMmMER %S BE
(8)  BENRMEREERD 2\ ks E
DFRUE B3
(4)  Zofh, EIRESFEE L
T U7 BB

2.5 FERSIZETAHEE

2.5.1 BRIRFFZCICBET D mERFEST. E 0T
ZEZBET A MRS O BT L UEHE
BRICEAT 2 fmERfE#t

KGRI~V EE (2008 4V
UAKET) OBE. BARFERIZET S

faERFESt (PR 15 4 7 A 30 H %A,
TRk 16 4F 12 A 28 H&ERIE. Fik
20 £ 7 A 31 H&HIE, EATEE)
BLOEEMRICET 2 mEEs (F
B 14 4F 6 A 17 B%AA, Ehk 16 4F 12
H 28 AAEUIE, WAL 17 4 6 A 29
H—#ekE, Rk 194 8 A 16 B2
SIE, YRk 20 4F 12 A 1 B —EBRekIE)

WESWTERT 5, AR THEAS
NHRERFEES L OFEHAE,
FEZL. EERERE ¥ —HH
FERICLV AR INLDOTHD,

2.5.2 HHBRE~OREHALLICEEED
s

Y EAIMFRIC RS D, MR
Flox LA OE &, BEY, RS
NAFIZE L ERMEIZSOW T4 AR
BLOXETHAZITO,

BRlZ, EHSNAERDY R EE
ISRV R, Ee. TOBERIZD
WTHIEH ENTE LT, 2<HED
BOAREE LR EILTE R, EE-
TEARRENHDZ L2 m2 b, LML,
FEEANIBEICHER P THER LT D
HOT, FORWERITEE OEXOZ
NWER%ET, FREHN LB Z B,
FTo. HESLSNTIEEIEOFE LR
SRBIZEBWT, ERABE N, H
WL, RIBE N2 b, T ORI
VR O AFIEE &2 K& < _RE 2 FTREME
BHHZEBRARFIERZD, £, 4
MgEickvslERoanikz BN
HEEEZIIN LTI, EEHEEN
HoNPUOEH LI, 5 3 HHETH
BRI X A RED S, £ D

- 97 -



REXMTONDZ LR IEZ 5,
A, HRELPHHANEL LHE
fE LT L pERR Ui BT, AREFFEA~
DEIMZOWTOREELETHD,
ESICEBREIZNOTHHBEERICE
D ARFEOBIMEREITE 52 L %25
HETEL,

2.5.3 PEMEDT T A N —DRE
AWFFEIZEE LT, #BREDO ST A N
I aicRES D,

2.6 LT HA

22 FEEED b DFATIFFEIZ BN T, 58
REMBELSNOBEFEOR T, TALY
RBEEOBEIINREEZ T ALY
M5 Cilostazol ICEFE L, <= v ¥ —v
Zm% 6 » AEEM 9 %, Cilostazol g
EERED B L, Cilostazol DPNARIZMN
Z 6 y HEO= v ¥ — U2 H 2180
35, {RE%E 6 7 A THMC T %2 T
L. i FhR (ERR) RTmEE BEEH
2 WL RE RG> B 20 ¢ mizE(zAHl D
AL R 5.

2.7 FHMTE B

2.7.1 EEFHEEHE
CT 22 ThR (BRR) f MRk R
(RIEEALIE, TEROBE, BEFE T
W7 5 10 ¢ mEGAM DAL, EREDS
& REFHREED 5 10 ¢ mEALR O
Aiz)
2.7.2 BIRFHBEE
J7 #(VAS; Visual analogue scale)

P2 & 2B A0 A I

2.8 HUEHEAT
FENTIZ S BFSEIZ SN L TV 5 B
HEMFIZL > TIThbh b,
TRERIZICBWT, CTICL 2 THE (&
BR) WrimAR, K THSmEmEICR T AF
BEOHEEZRET 5,

2.9 REHEE

2.9.1 BEER

(1) BEE=R
. MR, B, KRE, BT,
U PR O T B

(2) fElET :
BEFENOFE, HEAEKRN (2
RLAIT ORI EERE R &)
FARE, BHREEEOTE, B
FRIG D F 1%
AT A FEEROF &

2.9.2 A OFHM
VAS (visual analogue scale)iZ &
LB ILEMRL

2.9.3 THE (ERR) 123617 5 B THREM OB
T AN E R
PR B 6 IR DL Lk U, 8
BEAFEEPLES> TWARETC.CT %
AWEET S,
CT I1Z361) 2 K THEMkmEmFERIE L,
BRIbSNTE 3 EREFICLVITON
5. B TEEAERMIT. BFE (RE)
FALHED S 10 c mEB XY 20 ¢ mEAL
Nz TTTo 5 (CT; Aquilion ONE,
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TOSHIBA, Japan. Software; ZIO-
STATIONZ2, AMIN, Japan), % D Lb#L
. BRI OR Vv TR E R A
ECHRE D,

294 BH- -&&

VEREICET 2E&IIELSBE
Bl eE (Fak 24— BRSE@E) ——
f—062) LD,

SHRICBT 2RANCL DFEFR
R LT, ZOREZFERRTE
MRS bDE L, REEHIAZEE 5
XY D,

[ HrErrze o J5E]
2.10 HHfEOIEFERE

MIERIIER e NEBEM/NY 3
BEWNEARE (BRAR L OFAERBR,
WL Lonza) & U E N AR
¥#Ex > b (Lonza) ZHW=, Hifa

TEY Y MBI 5 mE N RIEER

f(vascular endothelial growth factor,
VEGF)Z 50 U 72 B & FEASINEE I St
o TRl R 21T o 7o, Rk
WA R T S MR ME SF A B vE R IR
(fibroblast growth factor, FGF)IZ->\»
THEINEE & FERINEE TR KB OR
WNEIToM, 6 VLT L— I v
NENEMRE 1= VbTzY 15X

104 (EHERE L. £ OHF AT Cilostazol
(Wako) Z&mMIEE 1uM, 10uM, E

72X 30uM LD I DI LT, £

7z Cilostazol ® =12 hua—/L & LTH
M/NMREED acetylsalicylic acid (ASA,
Sigma)% 300 uM & 725 X HIZHML
7-%f. Cilostazol DRI & L THW

- 29 —

7= dimethyl sulfoxide (DMSO, Sigma)
DHEIM L TFET S FER D EEHISA T
BEL, EREM#% 1, 3. 5. 7. 9 H
BICHIRR DFH & AT o 7o, HIRAEDFH
HITZ ., BEEAMAZIZ 0.25% trypsin-EDTA
solution (Sigma) # 1 Y =/VH7 Y
10010z, 37CT 2 4MA v Fa
— h L CHifE % B _ . phosphate
buffered saline (PBSHIZ#&# L. Coulter
Counter Z2 (BECKMAN COULTER) %
HWTITo>7-, F£7-, Cilostazol & [F]
#IZ PDE3 © L E & T b %
Cilostamide & Milrinone OZhE %4
AET D RBITEEHUCIRINL T 0.1uM, 1
pM, 10 M ORI THINEETE
DENRZFRFE L T2,

U 2o N R AR O TR DV T HE
FutgsEsR3E CTd 5 WST-1 (Roche) #
WTFHME L7, 96 7 =7 L— TV
PRENEMBEE 1T BT Y
Ix104 fEFEFE L. 48 WEMIREE LT,
WST-1 S Z TN LT 2 B BUS S,
vA L —hJ—&F—T450nm T
BT DWNEZRE LT,

2.11 MlEDOLEERE

FEOBABEFEOEFE MY E
WEMIEA., 10cm @ dish (ZFEFE L.
FEa 7N NI B ETHEEL
7o, BEHi e U T ERRoOM/NME N K
HMifEEEE S >~ S VEGF 2BRELE
HOERVZ, 9mm BOENLRT LA
N TR A ERHRICRIA L, REFC
Cilostazol # 1,10,30uM & 725 L 91
Wi/, =avhro—n& LT
Cilostazol MA@ TH 5 DMSO D&%



WML b0&E RV, 48 BfRE L
etk Ml Z BB CHBEL, Koz
AifR Y — F OB OEEZRE L, BE)
Rt B LT,

2.12 Cilostazol &5 H D KCYC™ k7 > &
VI ADEFE
HRVEARBIZBWTHEERE LTS,
ARV AREREALANR T A LA DE
BT THD k-cyclin ZEA L7z kCYCH
N ATV 2=y 7= X (Tg) TiEda

HDY L REDEFRESA LN, Bh 215

Y 7R ADD B L EEH O E %R
B L7z, K% 2% paraformaldehyde
& 2.5% glutaraldehyde TEE L. 1%
osmium tetroxide, 1% paraformaldehyde,
1.25% glutaraldehyde & 0.32% potassium
ferricyanide TH[EE #1772, 100 nm
JECEI R % 1ERL L 2% uranyl acetate &
0.4% lead citrate THA L7z, EFTM
# (JEM-1400, JEOL, Tokyo, Japan) F T

VU RERBE LT,

NGV AY 2=y IR TADY 8

DEL D ERPESINLTHE Y, AR RE

DY REEY T 2T LT, 0.1%
Cilostazol &H T HfAktd HW k=
Fe— R (W Thvb A Y = XV
) 25U, EFEXFHAILE, vV
ZEWTI L AR 4~5 BiO b D&
Y

2183 FIARVz=v v U RAREDRE
Yoz,
0.1% Cilostazol &H &kl &5 L1
kKCYC" b T v AV 2=y 7 <17 A
BEMNEEHMORERER LT, 3.5%

0.1% Cilostazol &A% 4
L7z kCYCY T v AV 2 =w s
VAWK LT, B N RAT L
—EEE R TR L, 10 5% I
DY o ERERER L, Vo E I
MALEBFEEFRLVLT I FTHRHE
¥, A7 F— ) —F—THEHE
PEELEZ, 2 bhe—E& LT
Cilostazol JEEFHEFLICTHE Lo HAE
Bw2E kCYCT N T v AV =y
7= A% RV,

NRERAVLTIVFEe RCEEL, /%7 2.16 <~ RARDY L REIEET I

T4 ral i fTolk, U oYENKH
Ja o~ — % — T & % podoplanin

(LifeSpan Biosciences) & I PN A2 i A
D~—H—"ThH% CDIBD)DHIET
WL EREEITo T,

214 "S5 ARV z=ovw I RAEEDE
TR

EFE & [AERIZ 0.1% Cilostazol &7 £

Blaib L kCYCT h T v AV ==
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FVB/N DOEAR <7 2% L,
sevoflurane |2 X 5 2H#EL T T, X
AEHWTROEHOKL Gz bmm 1§
TEAMICHEE L., REDOREEHT X
VRFED Y 2738 S Sdv, FIBEE
FOBEMANCRELZE U D Z L niE
STV 9, ZhzEifiitk ) \ZE
DEFTNLE LT, FIHEABE XD
Cilostazol &7 ikl £ 12 IXFEEH L
DG 2T, BELXAEUERERK



FEICEERE L, RAEOHE &1
ELT.

217 ROV N EOREYE

LEOBRDY VB EET VIZEBW
T, Cilostazol &F#E, FEFHZTN
ENDO~ ALY FiitE 7 BEIZED
BEZHRIL, EfFREFRICHAL<Y
VEE, NT T 4 A EITRo TH
LYVE-1 #if& (Abcam) THELm%
MAT L7z,

7B, 2 TCOEWERIT, ESLEEE
A v & — BN RBIRRRICIE > T,
Fe v & —EmERGEZES DEAR
ZIHETITo T,

3. R
[FRARAFFE DAt 5]
2012 FFER, BEBRGEE 14 4Tkt L
64 DT—HBHNRET LT3,
WM Z7EZE L 6 LOBREDR
FII2 TR CHEYFERIT 73.3 5%, U
VNRE DS REHEIL 6.2 . Y
VEREDREIL b A NKITT DI
T BHFHRT, 1 AVEBEBRIFTH
ofc, Flo. 4 AR HIERY o EIE
T, 24T TH- 72, (K1)
ALY v \RIERE 4 4F, 24
WCERARUELRD, (K1)
MR U R EREARE T2 &1L
RO oT, (X 2)

[EEERFZE DORs 3R]
3.1 MmO BETEEE
RABEEOE N BRI E

- 31 -

& L 7=% B2 Cilostazol 7213 ASA
EREEHIZEIL, EDF A% dayl & L
THEARZR % FHE L7, VEGF Z2RE L,
Cilostazol 7213 ASA Z# ¥ L 7= 5511
TSR 21TV, BRI s %
FHEI L7z, EN BN O TEFITME
1 H(dayl)D#ifa%z 1 & LTk
DEHEEANCTT T 7 2 ER L
(Fig.1), Cilostazol 30 u M DOFETIZ 3.
5. 7. 9 HETDMSO OAD = hu
—/b & U TH B RE oA
H BTz (P<0.05), %7z Cilostazol 10
oM OBETIE 7, 9 BB CHEEICH
o Mm» H 6k (P<0.05),
Cilostazol 1uM DR TIZ 9 HEH Tz
v hm— b i LT RIS AR O
HMA AR S (P<0.05), ASA #siN
FECIIE T OMEIMEM 2 A S 7223,
MEt PR EREISE N 2o T,
TNENOEFORE, HEIZOWT
TNEN 3 F T NFTODOMIL LTz 2
MDOEREZAT 0Tz, BEITIEERZY
Az,

BEH D G54 % VEGF O F 4 & FGF ©
FET 4 BT TSk 2 3HE L -
& Z A, VEGF - FGF Wb &iets
HCIXMEOBERALN,
Cilostazol #5112 X ETFTOMEaELD
WA b7z, £72 VEGF DHETe
T B[RRI Cilostazol MBI L
D eI T L 72, VEGF - FGF
WL B BRE L7 55 H T I AR O 1 5E
HENKIBIZIET Lz,
BrAERBED Y RERNEMIRIZ O
TH RERDOEEH D etk & FEAITRM D 5
TR ATV, Mo %



1T»7, VEGF - FGF # 5% & FGF
ZBHELEFETIIVTR Y Cilostazol
BHIZL 20 6RO E T A
b oTz, VEGF [RER TIX
Cilostazol DIREEKIFANZ IS DI
IMER A A DAL=, E OHEIMOFLE
IIER N SRDME & B 5 &/ h S 72
EThH-oT,
WRIZARREEIEASE T D WST-1 Z W
T U 2B N B AR O 5E 2 5 L 72,
% 7= Cilostazol 1< cAMP O % L
T protein kinase A (PKA) % iEMEAL9
L2 TEBIEREZREET DI LB
bhTwWad, £Z T PKA FHEZENR
Cilostazol DHIFUIETEZNRIZEE L 5
Z 50 b g TREM L 72 (Fig.2).
Cilostazol 30uM DFEE T TY &
WA DIEFEA A Tz (P < 0.01),
THITHIR OFER & FEROER TH -
720 E 7z PKA BREZED H ORIE TIIHA
FAB AR B BT A DAL D o Te DS
Cilostazol & PKA PREZKDIFIE T TH;
BT D L BIEOE BRI B B
7= (P <0.02), Z»Z &7 5 Cilostazol
OMMFRETERERNRIZ, Dl L b—
HTIX PKA 2 L7ERKEAEE LT
WHIZ BRI NTL, TDw,
Cilostazol & [E#kiZ PDE3 #BHEL T
PKA DIEMALZFIERZTZ L AHb
LT % Cilostamide & Milrinone (&
DWTHIRIEL 72, MENY I EN
BRI T 2R 2B L& 2 A,
Cilostazol & Y 33V RISREICY &~
oA N B MR 0D YETE 2 AR D 2R
b,
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3.2 MlDEEERE

BREY CNENERMIEEEL RS
LA X—THIHN L7z, Cilostazol O
TFAE T T 72 WfEEE L MR OB B
& BRI U CilEERR & 5 L 72 (Fig.4),
Cilostazol 1, 10uM TiI=> fa—/1
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