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FFFER R OMEEE (3E30) : Accumulating evidence indicates that coronary vasoconstricting
responses are enhanced at the edges of coronary segment implanted with drug-eluting
stents (DES) compared with bare-metal stent (BMS) in humans. We have recently
demonstrated that Rho-kinase pathway plays an important role in DES-induced coronary
hyperconstricting responses in pigs in vivo and in patients with coronary artery diseases.
Also, chronic treatment with long-acting nifedipine suppresses DES-induced coronary
hyperconstricting responses and inflammatory changes, at least in part, through
Rho-kinase pathway inhibition in pigs in vivo.

AEAH IR FE B
(BEHHAL - 1)
EL AL 2 RIEESES ¢ & &t
2008 FHE 1, 600, 000 430, 000 2,080, 000
2009 £ 1, 300, 000 390, 000 1, 690, 000
2010 £ 700, 000 210, 000 910, 000
I
FHE
ik 3, 600, 000 1,080, 000 4,680, 000

WFoEs7 B - TEEBR A
B0 L5R - B : A4 7 A=A
F—U— K fhikas - \IME, MVAV-vav) -

., TOEK{LZ L XTD—>TH5H Rho F
F—EnEEbE N5, HEE SNz Rho
XF—Pix, I AR Y R LEEHE
(MLCPh) I AL i 7T=2=v
(MBS) # VU Vb5 Z &2k v =03kt
ZIET L. oS, MLCK / MLCPh i
PEDANT o ZAREN., MLC @V gk b

1. WFZERRAR S W DT 7

Rho & —¥iX, fEXN Ca2+i & LKL
V2 A S A 0D WA SR A A 3 D B AR
DIAAL v FThDH, PHENENEFEIE D
FIEZ kY G BEACKEERLEZEEEN L
TEYFEG EHE TH S Rho BNEMLS




AT H 2 L Tl E A I AT D
(Shimokawa H, et al. Arterioscler Thromb
Vasc Biol. 2005;25:1767-75.),
AT v MBFEIZRESIN D HENRA > ¥ —
Ry v a V(PCDIE, S RAFTIC AR K
DAKRBECTH v P IEIC R X 0 AT
(Mg ) R LSS Z &0 h, MR
PR BICKT DI EE L TH L%
BB LT, BCOFESBAT v M E
WZREMEIRZEA LR Y ~— 03840
STV ARG S5 s HTE A
7 > M(DES: drug-eluting stent)23 %35 L |
Z OB IO —@E 7= L0 . 4 PCI
D 60~T0%% HHBHICE->TNDE, 5T
DES (Z£f 5 B3 AT v b MR E-e L X
S D B GREBY IR O & ST\ D

b O DA S B TEILOD A T = A

PAI%. DES % X 0 Z2 & B+ 5 72
IZARAIRTH D,

2. WHEOEM

DES & 1% O iRE FL?
*%éf“%’i’ﬁﬂ LINCT D L,

IS 50

3. WHED ik

+ FIR BRI « ~NY UG TRIZ, R =7
& (I, R 25~30 kg) ZERHEEIRL D b
T —T )V ESE N LRI FATE - £ Bl fERL I DES
& 5T BNS B E T %, DES:Cypher™Z st
L CIiE BMS: BX Velocity™% . DES: Taxus”‘&
% L CIiZ BMS: Express™&, A7 1 -
oBESETHERA L, AT M Em%f
o b= (G-HT)10u g/kg « 100 1 g/kg. 7
T7T4F¥%=20.1ug/kg, =huarz &l
10 u g/kg O EBNIRPIE AT 5 I SO
2R L7z, F 72, JBIRAY Rho-F - — ¥R
EICTH D hydroxyfasudil FHrij 5%k
7 b= KB MBI RS & R 5, 32
B2 HAILD 7 AEY »300mg + Z7BER
7 LV 150mg 4% 5- L, DARRIEE] (4 11%)
Bl 24T > 72, M SOCPERTM R, @R
ARy ML E =W TR DI, B
FOEENRE BRI IK 1000m] THEFR%E
%va)/mmm%%mflﬁb‘x
7 M REEERL R KON D B AL O RN
FALDOFRE « AR « 2R MR IRRE I S

WO LT,

HENRE BEE (B DI\ T, A7 b
BB OIS ot E 7T Fral) s
ARG CREA L, DES R iE#E & B AT
> I (BMS) BF (& B C LR E L 7=,

4. WFFERE

1) In vitro AF%E : b b @EhARNEIE Fh Al R

BWT, 7 U ZXv L2 BRI E ©
5 10-9~10-6 mol/L & & 1T 24 Wyl lEE %
4% & Rho—kinase <+ (ROCK2) & Rho—kinase

(ROCK1) @ mRNA FEHLAN I FE KA L TUIE
L7z (n=9), 7. FfE% 10-8 mol/L @
N7 YRR EBIC 24 BEREIEEET D L
Rho-kinase JEMENTLHE L7z (n=6), Mm% EiE
HIEIZ BT D Rho/Rho-kinase FEIE~D X
7 U B X' N OBEBENREEN TR I N,

2) In vivoWi%E : KB 7 Z 287 Zx® L
WHtEAT > b (PES) LRIEBED T T > R 7
F—LEFOLBAT N (BMS) ARE L
4 B OO FHE 21T - 72, e b
=100 pg/kg EBERNEEGIZ L D BMS &
bhlg U C PES SR JE PR 77 C I fg w A
NEVPAE CThH 7= (PES 53 = 3 vs. BMS
—32 + 4%, n=6, P<0.01), v h=rIiT &k

BRI I35RINAY Rho—kinase [HEE
hydroxyfasudll (100 u g/kg/3 min) O Hj
BHIZXomEl SN, —F7 77 4F =
(2 KB PN B AR AT it SRt U 7t A C 22 B
RSy AWASIAEoY

3) Ex vivo AF4E : A7 o N EEO I AL &
AR M 2 B L NRRRERIC, o b
=AM (1X10-9~3X 10-6 mol/L) 2 X v 4
LEERMEED OB ZITo72 2 2 A, BMS
BB & Hel L C PES B I T XL v igwn
ULHEZRD Bz,

4) FRRFHORET: PESEEIME Tl AT v b
B OB/NIAE DR, 72 5 NS RAETEM I
DOIZENBMS IZH L L mRICED BT,

5) BERIFSE - EENREBEE (v MW\ T
by 7T CEBEINRNE G35
B BUSMEZ DES REERE & BUS WA R T Hikhn
At L7z, B3R & IRk, DES B Ciin /& iy
RS 3E88 B, Rho ¥ — PR AILE
3 hydroxyfasudil (2 XV # O IEHH &
iz, BRI 10 um & D &GS fREE %2
BT D0 T Wk ik ®E#%EE Optical
Coherence Tomography:0CT) % AV \7=2ET
i WG S 2 9™ AT o S R ERALIC I

EIENE (WA E O F2EE) (2 M #E R T & 2
73?%;@\ O LN oIz, TR HIERER

WR LD REREHZ R L TWDATEE
ﬁﬁ‘ﬂ“ﬂﬂéﬂto

6) In vivo JWN AMFE: 7 X% AT hET IV
IZBWT, G R AL WA SN D v o AF
PL3E - =7 = (dmg/kg RE/RH) & AT
v MEZIAZ 3 HATX 0 | i s HERRER D
1 BRTE C4EB&E G- 24T 9 & R TP Rho
P —PRHE - EEELIKTL, Er b=

2R D ImIHE G I S e, =7 =



¥ 1% DES BB M 125t U TR /E A
THZLENRHLNI -T2,

PLEDO—#ORER LY | DES 12X 2 at#hikiE
UNHE S I DR BEIZ Rho—kinase #RFEAEEE/R

Be

REN 2RI LTWBZ ENRHALMNZR ST,
H V7 LFEHIFES Rho— % F — P FHEL)H
AT 5 DES HEMEREKRE LTHHTH
D A[REME DRI S Tz,

5.

AR RO

(WFFEREA . WTIE5HRE M O ZE 12
(=Y

(MRS ) (it 6 1)

1)

2)

3)

4)

5)

Tsuburaya R, Yasuda S, Shiroto T, Ito Y,
Gao JY, Aizawa K, Kikuchi Y, Ito K,
Takahashi J, Ishibashi-Ueda H,
Shimokawa H. Treatment with
nifedipine suppresses coronary
hyperconstricting responses and
inflammatory changes induced by
paclitaxel-eluting stent in pigs in vivo
-Possible involvement of Rho-kinase
pathway- Eur Heart J. 2011(in press)

HHA Y

Kikuchi Y, Yasuda S, Aiazawa K,
Tsuburaya R, Ito Y, Takeda M,
Nakayama M, Ito K, Takahashi J,
Shimokawa H. Enhanced Rho-kinase
activity in circulating neutrophils of
patients with vasospastic angina.
-possible biomarker for diagnosis and
disease activity assessment — J Am
Coll Cardiol. 2011 (in press) #atd Y

Gao JY, Yasuda S, Tsuburaya R, Ito Y,
Shiroto T, Hao K, Aizawa K, Kikuchi Y,
Ito K, Shimokawa H. Long-Term
Treatment with Eicosapentaenoic Acid
Ameliorates Myocardial
Ischemia-Reperfusion Injury in Pigs in
Vivo Involvement of Rho-kinase
Pathway Inhibition -. Circ J.2011 (in
press) #acH ¥

Tsuburaya R, Yasuda S, Ito Y, Shiroto T,
Gao YdJ, Ito K, Shimokawa H.
Eicosapentaenoic acid reduces
ischemic ventricular fibrillation via
altering monophasic action potential in
pigs. J Moll Cell Cardiol. 2011 (in
press) HmiA Y

Yasuda S, Shiroto T, Shimokawa H.
Authors’ reply. J Am Coll Cardiol. 2010;

6)

55: 1399-1400. &4 Y

Shiroto T, Yasuda S, Tsuburaya R, Ito Y,
Takahashi J, Ito K, Ishibashi-Ueda H,
Shimokawa H. Role of Rho-kinase in
the pathogenesis of coronary
hyperconstricting responses induced by
drug-eluting stent in pigs in vivo. J Am
Coll Cardiol. 2009; 54:2321-2329. Z it
AV

(K] Gt 8fh)

1)

2)

3)

4)

5)

Aizawa K, Yasuda S, Takahashi J,
Takii T, Kikuchi Y, Tsuburaya R, Ito Y,
Ito K, Nakayama M, Takeda M,
Shimokawa  H. Involvement  of
Rho-kinase Activation in the
Pathogenesis of coronary
hyperconstricting responses by
drug-eluting stents in patients with
coronary artery disease. H AfEER#s
KFANTES 201142 3 A 18~21 H; ik
Tuburaya R, Yasuda S, Aizawa K, Gao
JY, Ito Y, Shiroto T, Ito K,
Ishibashi-Ueda H, Shimokawa H.
Long-term treatment with nifedipine
suppresses coronary hyperconstricting
responses induced by paclitaxel-eluting
stent 1in pigs in vivo -Possible
involvement of Rho-kinase. H A{EERSS
FRFITES 2011453 H 18~21 H; #4
bis

Kikuchi Y, Aizawa K, Yasuda S,
Tsuburaya R, Ito Y, Matsumoto Y,

Takeda M, Nakayama M, Ito K,
Takahashi d, Shimokawa H.
Rho-kinase activity in circulating

neutrophils for diagnosis and disease
activity assessment of vasospastic
angina. H ATEER# T2 FINES: 2011
=3 H 18~21 A 201143 A 18~21 H;
TR

Gao JY, Yasuda S, Tsuburaya R, Ito Y,
Aizawa K, Kikuchi Y, Ito K,
Shimokawa H. Long-term treatment
with eicosapentaenoic acid ameliorates
myocardial ischemia-reperfusion
injury in pigs in vivo -Potential
involvement of Rho-kinase pathway-H
AYEBR G PR IS 2011 42 3 /] 18~
21 H; B

Tsuburaya R, Yasuda S, Aizawa K, Gao



6)

7)

8)

J, Ito Y, Shiroto T, Ito K,
Ishibashi-Ueda H, Shimokawa H.
Long-term treatment with nifedipine
suppresses coronary hyperconstricting
responses and inflammatory changes
induced by paclitaxel-eluting stent in
pigs in vivo: possible involvement of
rho-kinase pathway. Annual Scientific
Meeting of the American Heart
Association; 2010 4 11 A 13 H~17 H;
Chicago, USA.

Gao JY, Yasuda S, Tsuburaya R, Ito Y,
Aizawa K, Kikuchi Y, Ito K,
Shimokawa H. Long-term treatment
with eicosapentaenoic acid ameliorates
myocardial ischemia-reperfusion
injury in pigs in vivo -A potential role
of Rho-kinase pathway-. Annual
Scientific Meeting of the American
Heart Association; 2010 4= 11 H 13 H ~
17 H; Chicago, USA.

Kikuchi Y, Aizawa K, Yasuda S,
Tsuburaya R, Ito Y, Nakayama M,
Takeda M, Ito K, Takahashi J,
Shimokawa H. Enhanced Rho-kinase
activity in circulating neutrophils in
patients with vasospastic angina
-Possible usefulness for diagnosis and
disease activity assessment-. Annual
Scientific Meeting of the American
Heart Association; 2010 4 11 H 13 H~
17 H; Chicago, USA.

Shiroto T, Yasuda S, Tsuburaya R, Ito Y,
Ishibashi-Ueda H, Ito K, Takahashi J,
Shimokawa H. Rho-kinase pathway
plays an 1important role in the
pathogenesis of coronary
hyperconstricting responses induced by
drug-eluting stent. Annual Scientific
Meeting of the American Heart
Association; 2009 4= 11 A 14 H~18 H;
Orland, USA

(X&) G117

1) ZHE, TINEW. @m0 iE.
St BReIRBOY A A K
o FEILAE ;2010 : p. 98-104.

(PEET PEME)

Ok (G0 )

Ay
A
HEFIZ -
A
g
HFEEA A -
ENFA DRI

OFFRIL GEO 1)
Ay

FHE

HEFIZ -

A

g

BAEFEHHE

ENFA DRI

(£ Dfth)
R BR— U
http://www. cardio. med. tohoku. ac. jp/inde
X. html

6. WFIEia

(1) FgEfA

22l B8 (YASUDA SATOSHI)
WALKRT: - REFEFEEERFEFR - #EZEZ
WFgeE 25 : 00431578

(2) WFFE53 14

T Z2H (SHIMOKAWA HIROAKT)
WAL KT « REFPeE R IERE - 2%
FgeE2&5 1 00235681

(3) HLHERTFIEA



