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%%T-F%
v I |
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K2 MERFEZEHTIEMEREDAEE(JSH2004)

BE—RBIREIXACEMESE, ARB, ERMEARA VY Y AERETH S, WIS > Tid B I
R o BHTEOEADHEIRL T 5.
(BABMEEEBMERRT A ¥ 54 AERERS : BIERRES 1 F7 4 2004 BFRHMESFS. 20045 9)

T, BIUEGEEN A T 4 »2000(JSH2000) Tid %0 BAZREEEIE, 130/85 mmHg & &
NTW/zhs, BIUERES A ¥ 4 22004 (JSH2004) 3 & 082009 (JSH2009) Tiz w31 b
130/80 mmHg ZEE B L L, L VBB LZEEFEREENDG L) TETVE, &
512, JSH2004 TIEE2D L H 12, H—FREL L TACEHESE, ARB, ERE{EHA
DANY T AFEFEFHER SN, FREICL > T BEWER a EMEO R bR INT
W/zhs, SET S N7 JSH2009 TIRE3 D & H 12, £—BIRNEIZACEEE, ARBTH
0, ANy AEREIFRE L FRICE—EBRECLIBEDRIA TS RGEDOET
BREOMNESITE 2o TWwE, TOLHIE, BEEHESEBOBIE) A7 250 5T #E
ModsbElEFZHE L, BENMAZES BRIFEFSZOEBRETZ2aY bao—L¥ 5
CETEDERBEOEMEEHLPIZTEE LB, BREFZ2EDY A7 L LTHEDSIT
T&72. EHITIE, WEPHERICESL B o HEERRBORE, S, U REERES
R DFRENDEREOBISHH L ICENTE. Thbb, HEINLEEEISHES
ILEINTEHREINT2TA FIA VORBIZDOLRDY, EEMRIEEREIELEINT, 5L
EROBELBIICERTALEIA LR D,
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BERBAE 130/80 mmHg I E

}

EEFBOBE - MEEE &R ICEDRE"

-

FEEEIE  130/80 mmHg ik

N /

K3 MEREEEHT DIEMEREOAEETE(JSH2009)
H— BRI ACEMERE L ARBICRE S 1, BRATH2HE SRR REE
T, AN AEHEE EAREOHAIRREN TS,

* LE A°130~139/80~89 mmHg CAEBROBE CREBEAFRAD 2HEE, 37 A
8L VERCEETROBE L Y REZES.
(BABMESEBMERIA | F7 1 VFRERSE | BIERAS 1 K74 72000 BABME
B4 20004 0)

BT XS, B X OEBRANARBRET) 2L CRRETE LY BITICAES 5
ZENTEDY, BRRBOBRELMAOMEOWBIIL LTS, 22,
HOTHEBROARDBMIE, BOERELOZERELNVERET 2HDT, ANVTY
AREWEO 72UV ERREL L, BREETHHEMEL =90 mmHg, =85
mmHg, <80 mmHg & %538 L L, ZORHMOI Ny PRERZFMT L0 TH-
720 L LERE LCABTEECB ) OREDHRSEONT, SHHICTTLREE
DEWL Do IlzOR, GIEA NV POFEFIERICEREIRBO O P07z L
»L, MEENTASICH, EEOCMES NV POREJMEL 22EAFD Y, 2FL
L CHBEHIE % 826 mmHg F CTWCHRERFHEME LRI LEMELZ. O
BT, YoV HY—F - JIAF a3 VIMRRE LTBRENT, REBRSNACTIT
HHY, bW BIH—THREERODLIEOBVREARLCEREFET AMSbH 5.

Z% 5 b CASE-JREROY 7HIT L LT, W OPOBRFENLZBN/EREREL T

5. CASE-TRERIIEY A7 BMEAZIIBVT, EHOLIE A N MHZIR%E

ARBE H VYo AREHETHER LSO THo/ehs, LIERA AT MR O



3. ERSERFHEFD SHCU AT FHE

HMRCEDK RPolleh s, FABRZENITRA E GHRL(, BEERE R
4,728 B> & M= %%%: aFk—bELBEMRBENED T T 7B ZITo/. 7oLz
E, L) REMERETIE, RESKEVEERIZE) TRWEF I CTHERBH
ﬁK”T?%UZ?il%%%%gt%%gﬁmttm.if DT TEINA ) RS
EIEEEDOTEREEREICET A AEFERITL, —RFHBHOEBLH,» 5L, FER
WEBRBIMIEDOT Y PO —VPERLEZONLZ L, BLXUZKRFHOBEA» S X, B
HEEREERFOI Y PO —VOEELEZONDL I EEHRE L0,

CDOEHIHIMENARRT BFNLBEEMEL LTHTTA2ERE LT, KO24820°
hreEZLNLAE FTT, BRIBRTOAXRY FOFFMIIRLIREFESZHRIT THREI
ToTwar Ik, BIXUBREDERNFRIIE ( (CASE-JRHE TIZFH324F DBEE)
971%), BIEMAEL LTOEFPEVEIZH S, KRIZ, BEOEEHEF—BRERZ TR
WLTWBDIIR LT, BRRBOMNREILZALPOERRERETHY, Lrd+o%n
BEZITTVLERATHHI EHL, ZOBRIERFES TT CIGATEIMRLEE R
Tw5., BRRBERP O/BONTEFWNHNRSEEHSINERETH S,

IR D X 912, BEMME,LEBRREFLHHEFOFENZERE L TEZONLIRATF
b, BIMEEBETIEEL SN WIEA DL LD, BEFIE L BRI TH 5.
LITLITEBESF L BREZOBEIREEFL T, “Bench to bedside, and bedside to bench”
EVIHBWEILDH B, BEFEFELEBERIIZEOR b £ -7z { FEIC, “Epidemiological
study to clinical study, and clinical study to epidemiological study” ®EE#RIZH 5 L B
N5, ZZICEFEMRLBREOESIPHLEELD.
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DEUNEUF—Ya Y PDMEECSLETHE

Exercise plus other

All interventions Exercise only interventions ™
Studies _ Studies Studies
Endpoint/time - OR  95%CI (M  OR 95%CI (M)  OR -95%Cl (0
Total Mortality (yr) '

1 0.77 059,101 20 093 062,139 6 067 047,09 14

2 0.74 059,092 19 067 04509 5 0.77 059,102 14

=3 0.80 066,09 21 081 060,110 6 0.79 062,101 15
CVD mortality (yr) ' .

1 078 058104 19 098 061,159 5 0.68 048,098 14

2 078 060,101 17 081 046,143 3 077 057,103 14

=3 ‘ 0.78 063,09 20 - 085 059,122 5 0.74 057,096 15

Sudden death (yr) , : ‘

1 063 041,097 15 162 054,48 2 054 034,08 13

2 0.76 054,106 16  1.12 045280 2 071 049,102 14

z3 092 069,123 17 138 073259 3 0.83 060,115 14
Fatal M1 {yr) o C T ‘

1 0.67 048,034 17 070 033,147 3 0.67 046,097 14

2 0.73 054,097 16 077 034,173 2 072 053,098 14

23 075 059,095 18 073 044,119 4 0.75 057,099 14

Nonfatal Mi (yr) R s o _— o ; :

1 1.09 076,157 17 078 043,144 3 131 083,205 14

2 N 110 082,147 17 090 055150 3 122 085174 14

23 109 088,134 20 1.01 074137 5 116 087,156 15

OR: odds ratio, CI confidence interval, CVD: cardiovascular disease, Mi: myocardial infarction.
* These incdluded smoking cessation, dietary modification, and stress reduction.

NN W
Qo »n O
1

b
(@}

MMP-8-positive area (%)
o O o

Male © Female
Groups

o

EENEED MMP [CREFTEIR

apoE RV O AICEEFEET o ICER. BFELRED MMPS SEDNEA UTZ.
CO: v bO—JUE, S REEH, ex EIE

¥ :p<005vsCO, +:p<005vsS
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EROBIE, CRUNEYVF-Y 3 VBT T REEREE, BREHCILEZERL
HEPIT AR THE. KBS, 75— ORREBRELTLRINE) 7= 3 V0TI~
~OFREEHIER LBmXIIRZFEL R

ARAREEARIREACKRTEERICGEY. LiL, BEAOFIEECERHRES
KELERBEZITRTWILERALATEY, LRBINEYF—Ta Vit T2BRERIR
o TWATEENDH 2 RICIREELET 5.

4%, MRIXEHRZ2—-2HVT, DRBRINEY)F—2 a0 T75—7\OHR2EE
BELLHENrETN 5. : ‘

BN

1) Oldridge NB, Guyatt Gh, Fischer ME, et al. Cardiac rehabilitation after myocardial
infarction. Combined experience of randomized clinical trials. JAMA. 1988; 260: 945-50.

2) Heran BS, Chen JM, Ebrahim S, et al. Exercise~based cardiac rehabilitation for coronary
heart disease. Cochrane Database Syst Rev. 2011 Jul 6(7).

3) Ziegler S, Schaller G, Mittermayer F, et al. Exercise training improves low-density
lipoprotein oxidability in untrained subjects with coronary artery disease. Arch Phys
Med Rehabil. 2006; 87: 265-9. )

4) Kadoglou NP, Kostomitsopoulos N, Kapelouzou A, et al. Effects of exercise training on
the severity and composition of atherosclerotic plaque in apoE~deficient mice. J Vasc
Res. 2011; 48: 347-56.

5) Gielen S, Adams V, Mobius-Winkler S, et al. Anti-inflammatory effects of exercise
. training in the skeletal muscle of patients with chronic heart failure. ] Am Coll Cardiol
2003; 42: 861-8. '

6) Nunes RB, Tonetto M, Machado N, et al. Physical exercise improves plaématic levels of
IL-10, left ventricular end-diastolic pressure, and muscle lipid peroxidation in chronic
heart failure rats. ] Appl Physiol 2008; 104: 1641-7.

7) Milani RV, Lavie CJ, Mehra MR. Reduction in C-reactive protein through cardiac
rehabilitation and exercise training. J Am Coll Cardiol. 2004; 43: 1056-61.
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angiotensin II-dependent mechanism in chronic heart failure J. Appl Physiol. 2008; 104:
616-24.

9) Hambrecht R, Wolf A, Gielen S, et al. Effect of exercise on coronary endothelial function
in patients with coronary artery disease. N Engl J Med. 2000; 342: 454-60.
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| SEREEOEBLS, OBEESD
UNeEYyF—3>

KE-

Ee Sl

N | EERESOES .
s s

KREARBERIZLALRI NEYF—va >
(WNEY) oE#EE OEFNL2FFE O &)
wh, OEEBREFORE @EEBLUIY
ey, poirRACOELEEN TS
FAEINTWAE, Thbh, EEHLFITLERY
NENT—arOERIILETINTE), LE
AARZLDTHH. EEYPLF L1k, EBRICEE
PWEMIPOREIEE 21T 72D RRTRE&D
DTHY, EEE, O EFHOEE OEHR
B @EERFHEEN, OEBOEE OFER
YECLENH L. EBRIES T BICE, -
ERITTFHATT, BEEIE, bLv FIVET
EDBEHBRNTEDHESR, LIASF AL
LoV S OMFIIOWT A RERT A, ERE
BORE, EREOEZEO L P TRIEELD
FEESBET EDLHIIERET AN TH S, —fix
WM - 7ORAE LT, BEWORME
WHALDRHL, Ihik, KELRML—ZUFH
REGHLDIEHEEBE T LESFHE LW
ALDTHY, -y IHBILESOEEC
HOEREEITEERBITLLEVWIELFTH L.
L2L, MEBEE~OBAZENLOFEMLSP

xR1 ARREHOBREORER
1. BROEED 50~70%

c‘z:,.z.".n\.

BEENERZ EOFERGEFIZR2IL, e
BEWRIIC-6Z 550 HFH. HIT, &4
DHEFEZTHEIECEEOEB DML E ThH-
THRMRIIL 2L, BHOEWRE R .
I B, §hbb, REWEAGEEMEL-
2 CTEBLA, FIEFBELRET H L8,
5. NREBEIIHT L EEN I EEEE S
BLTWE0, EOLHIZLTEEEL O
REBHLOESEELRET L 0PRIEY
HoH. EFEEOWREEE LT, R1IRES:
VDDA TH 5.

§ w2 omepmL oBBLS

GRS EmEER (CPX) %2170 CEBM K
& T HETH B4, BEHBFERIE (peak VO,
cHVvbHEE, HAERHBE (anaeroh.
threshold i AT) # R W 5 A E M & 5.
Wasserman 5V & o TR T AGHIZL S
SEEMPRB SN TLSR bAETIE AT 7B
TEENL L CIThTBY, (MERBED
NEN) T =23 Y OMEEREDTOITL IR
NTw5, AT VLRVUTOZEEILEBZEE
LARVTHY, LEBBEIIBVTHLREN2
KT EETH 5.

(220, F/XEBME TELRRTRBEEZHAVS)

2. Karvonen ik

BIEOBE = (BXORE - RO - K+ (RBIEMAE)
BERKIZ0.4~0.6 FBVE. NAURZBETIR02IBREL,SHE

3. BEMEENRD 40~60%

4. BMAMAHWMIE (AT) K&205

AT LARLDBE (N U A2 TR DRI DOAR)

AT ZEIOFEEE (W)

5. BRIEEAE (RPE) ic&34F

|8 Borg A7 — i 12~13 8%
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g0 AT DWREIZIE, ramp B L W) ER
BB E TR AT TIAT, RO
gL AT BRI & O Rad o LB R A
5. B ramp BRETRD AT B VO,
Gohd X9 B BEAHHRET, JOBAD
Sy AT BRLHBE LTRVS. Lol
amp BFRIZE DI —BRAR 1T & LI
wChY, BEFIL ramp AR THREL7Z AT
‘BB, 1 AHOLEE (Watt) 2 RAT
%, WK o TRLIEES AT D 15RO b
VL EENH S, ramp BWEO AT Bo
pEEr 2O FERA LAVCERE LTI A4
BEEDISECEEND Y, VODILENEND
fid, FOBEIIBILNEREERT 2 LEN
5570 TH5E ATHOGEETLELIE
& ZOBEIRTCILAT 4BATVS70,

BEZ LARISETER L AT LV EB 2
B bidnv LREGESICH T A RS VO,
L HELS, AT BROLHEBUZ X ARG Thh
BH, BEBORGCEZ I L COHEDIZLAT
BIEIBRETH .

[ s 2 472 68 L OEBHL S

B OEBERWICAS

a. ZE0EE,rSON0S
BREERO L (max HR) 2346 —%
NEEZ BEAKE L TAVWAAETH L. L
HilZ max HR @ 65~70% BEOSEEN AV S
RTW7278, R TRIEREDES TLEMTH
LEVIHENE L, 50~T0% & TRENTH -
Twa, EEEFHRBEY TV, £ max HR &
eRVAGA L, 1220- 8] oFillsilmik
YRCBHESAS L. FRSALHBETIRENE
EHTREEDS A DN, FORETT TIZEENED
Twh, &) LTHMITTERVIGELANIES)
AFABL T, max HR 28 L THRAF
ETHA,

b. Karvoneni&ic & 2575

Karvonen 5%i12 & 5, BELHEH = (F&AOH
- R LA - K+ (REEOaE v
REW@EkEhs KEIEHETHY, 0.4~0.6
THOLWE, 0Fh, TEFAHEY TR

EEROEHNS, DHEEZEDUNEYF—T 3> 137

#z2 Borg AT —
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1. Introduction

Patients with metabolic syndrome or type 2 diabetes are at high risk of in-stent-restenosis,
although drug-eluting stents reduce the in-stent restenosis rate and target lesion
revascularization rate to less than half compared with bare metal stents.(Mintz GS, et al. ]
Am Coll Cardiol 2006) Most clinical trials of systemic pharmacotherapies with ACE
inhibitors, statins and antiplatelet agents to reduce restenosis have yielded disappointing
results. Proliferation of vascular smooth muscle cells is the predominant mechanism of
neointimal hyperplasia leading to restenosis. Insulin resistance is a major factor in metabolic
syndrome and type 2 diabetes, and has been demonstrated to represent an independent risk
factor for in-stent-restenosis.(Piatti P, et al. Circulation 2003) Thiazolidinediones are insulin-
sensitizing agents, and reportedly inhibit proliferation of vascular smooth muscle cells in
vitro and in animal studies. Recent studies, including our own, (Katayama et al. Am Heart |
2007; Takagi et al. ] Am Coll Cardiol Intv 2009) have highlighted the beneficial effects of
thiazolidinediones in reducing neointimal growth after stent implantation. We review
herein IVUS studies regarding the effects of thiazolidinedione therapy on in-stent restenosis
after coronary stent implantation.

2, Effects of thiazolidinedione beyond anti-diabetic actions

Thiazolidinediones activate peroxisome proliferator-activated receptor (PPAR)-y in adipose
tissue, improving insulin sensitivity and glucose control in patients with type 2 diabetes
mellitus and metabolic syndrome. The first thiazolidinedione described, troglitazone, was
removed from the market because of hepatotoxic effects. Two glitazones, pioglitazone
(Actos; Takeda/Lilly,) and rosiglitazone (Avandia; GlaxoSmithKline) are now commercially
available for treatment of diabetes mellitus. Glitazones have been shown to improve specific
lipid abnormalities associated with insulin resistance. Treatment with glitazones elevates
serum levels of high-density lipoprotein (HDL) cholesterol, decreases triglyceride levels,
and changes the size of low-density lipoprotein (LDL) cholesterol from small particles to
large ones, less atherogenic particles. (Hanefeld M, et al. Diabetes Care 2004) Beyond the
anti-diabetic activity, thiazolidinediones inhibit inflammatory activity, and migration and
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