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1. ®E

DY NEUF—2ay (LY SEBIcBLT
HEIEEE (PA: physical activity) oA _Eik.
BEMEENE (peak 10,) % & OEHHELLE
BIUOEGTFRICEELZEZ DI ENFINTL
2V%, %7, BEBEFORECEFST ST LD
FENTW2YY, 2% b, PAOBEERZLY NicH
TAEELZENTEOIOEEILNS,
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&, BRI, OMSEES. OBEREHICE
B2E5 22 THHEGEELET 6. ORT 24
BREOHE. HEFHE. OROECOBEICHik
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2. EAXEHICET 51ER

EBEE FE ML KK ER BN
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FIIR~ 75 F (BNP : brain natriuretic peptide)
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BAHOBEIE X, WERENEH (Sammons Preston
##, Jamar®Hand Dynamometer-5030J1) # FHu>7-,
BIERAL i mEEAr, R RIO0RE, BURBHEIPI4F - RS fL
ELTe, BIEA®ER., ETHEY OFIEICHEL CHE
Tl7, ER2ETSEIEL. % DBRKXEDFEE
(kgf) ZEH L,

BB, BEEH A, BHORECEL T, HE
BB CTOMERMESR & CLENERTICCHTL
77
7. TEEEAIKED SR

THEH AR, RUCRLAETELY ofsic
o, F@MBOEREBHFBHNE (KEH)

2SEI. BEEVHELUSERENL FEH L

B (AR, zhilb2EH A8 B, 2nAlT%
B HEE (LB O3B HE L7z,
8. ABRHET w5 L

UBtic B A ABRE T 025 L, BB LD
UNETOTurI0kbhd, BT S L
BRXOBREBICELY CRSHEZ AT 2E 2N
WRBRICCHISH > 5 10HMEEET 5, 20, H
BHAOEAZHWIZLODINETO 0TS LItk
Tl DY NETR ETREEROMEES, K
BEETEHAN —=vZicimi, bLy FIlk
L 2 ERFEHTEH % A5600. BESEIDSEE THE
fTLle B, FLy FINCk 2EBEESHHR
AIRE 2 NRFIWBEL Tix. LDUNBRBTERETL
Teo Elz. LUNDADOIEENCEIL Tk, BiciER
BHEZ ot
9. o7
BROBEBEEIIFHELELERBETRL 72,
FEET £ R BEHT 12 12 SPSS 12.0J (SPSS Japan, Inc,
Tokyo, Japan) #{EE L7, FEEAAER BT
PRIEEOERDRTEICIE. xBE. —TRES
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o ERA VT, 78S EHEICIZTukeyEE B v
7o E7o. TIREF/KEERIDPAL £I84E & ORSEIC
BET7 YV v OBEEBREE L USEERET L LT
Stepwise BRI 2 B v -, EEROWTICEEL T
. HEMEOREE S TERL -, BEENE
BEEHEOEEIIS%EREL LT,

10. fEWNELRE

KR EERET 2B, B U7 v FERKS
EMREBEEERORE 2B AHEOSMEL.,
EACBECHROBE., NEAB L URHEKREOW
bW LB L CHBLAERE-,

m. #5
1. TEHAKENOEELER (£2)

HEFIZBHELS, 3081, ABHIZEM69. %«
28D FHO741. LB I3 E 48, LM 180 56761 T
Hole, ZEMOMR (x%=2.36, p=0.97). K&
(x%-6.93, p=0.13) DEAICERRED 2d o T,
EHENIIHEE. ABE. LEfOJEIC64.2+8.2, 67.8+9. 4,
64.4+12.88% (F=1.29, p=0.53) TREERICEII
Dixhpot, BNPIZ, #HZFH122.6+111.5, 321.7
+320. 8. 446.7+432. 7pg/ml (F=5.32, p<0.01) T
By, HFLLBHOMICER R Z2 R0, Ak
EFMHE D> S PABIE £ T HEUIHEE2]. 57,5, A
B 21.9+14.9, LEE26.2+15.9 (F=1.91, p=0.15)
THh. FETERRED L -T2,

2. THEFRA/KEEF DOPA, BHEHH. BIUOEAR
(1)

PAIZHEE, ABE. LE¥ o JE 125380 + 1860, 4493+
2459, 3429 19524/ H (F=6.93, p<0.01) T &
b, LEEDHEE (p<0.01) 3 X UABE (p<0.01) itk
L., BRICEMEER U/, HEELABE L OICIZER
ROL» o7 (p=0.28), HEHRES7IIHEE. AR L
FONEIZ0.80+0. 13, 0.57+0. 10, 0.39=+0. 12kgf/
kgTdH o7 (F=111.8, p<0.01), EMERI238E
BT RCICBWTEEE2ZD - (p<0.01), EAH
VIHEE, ABE, LEF D IEI238.617.89, 31.4+7. 84,
28.1+10.96kgf (F=9.57, p<0.01) THotz, BH
2. HEEDSABE (p<0.01). LEE (p<0.0l) wwhil. &
EERLUTo ABBLLEEL ORI ZERED D5 72
(p=0.07),
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Rl BEEOFRUERHERS N OFHE

ERERREDHAFER (ke /kg

I

OBt g DEETNY

0Bt | L H0Ts

030218

o8t | SEc
<PHERERE>

<TREE - fii: BESOSREBGRS . BEME v —F )L 38 330-333, 2004>
xR BEERBLUPAIIEZTORAK

HEf ABE LEf FflE, x“f&/pfE
R (B/%) 15/3 69/28 48/18 2.36% /0. 97
BEE (AMI/HF/CS : i) 12/3/3 38/31/28 25/27/15 6.93% /0.13
Fiy (%) 64.2+8.2 67.8+9.4 64.4+12. 8 1.29/0. 53
BMI (kg/m?) 21.3+3.9 21.6+5.0 22.249. 4 2.11/0.99
LVEF (%) 50. 0+ 18. 1 46.7+17.2 46.8+18.8 0.29/0. 74
BNP (pg/ml) 122.6+111.5 321.7+320.8 446.7+432.7 5.32/0. 01
PABIEEZ CcOH% (H) 21.5+7.5 21.9+14.9 26.24+15.9 1.91/0.15
(k = x *f#)

<FE IR HERE>

BMYELEAEZE (AMI © acute myocardial infarction) s{af"4> (HF : heart failure)

U figESHRHIT (CS : cardiac surgery)

BMI : body mass index BNP: brain natriuretic peptide LVEF: left ventricular ejection fraction

R BNKERIDOPAE ZIEEOHEBRE

R BhH i BMI BNP LVEF

HE# 0.61% 0. 59% —0. 34 —0.26 —0.26 —0.17

AFE 0. 43* 0. 42% —0. 28% 0.12 —0. 28% —0.08

L& 0. 58 0. 56% —0.57% 0. 36% -0. 46% 0.15
(* :p<0.01)

BMI : body mass index, BNP: brain natriuretic peptide
LVEF: left ventricular ejection fraction

(/8) (kgf/kg) (kgf)
8000 1. [ p<0.01 A

0.8 -
6000 -

I
0.6 1

4000 -

0.4 -

2000
0.2

BB #7h
. :physi ivity, HE: @ /0B
E1 TREHAERIOPA BB, BN PR gy el
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3. THEUEAS/KHER| DPA L BIEIE L DREE (33)

HEE1ZPAL BB AR /1 (r=0.61, p<0.01). #&H
(r=0.59,p<0.01) & OMICEEZIEMHEE* D2,
ABEZ. PALBRMER A (r=0.43, p<0.01), &S
(r=0.42, p<001). 4 # (r=-0.28, p<0.01). BNP
(r=—0.28, p<0.01) L OMIcEELZHEBE2ZD 7,
LB, PALBRMEE® A (r=0.58, p<0.01). A
(r=0.56, p<0.01). 4E# (r=-0.57, p<0.01), BNP
(r=-0. 46, p<0.01). BMI (r=0.36, p<0.01) & ofE
WWEE B D .

RICPARTEBES. THAAKHERNZPAL HEE %
ROEFEMIERE T 5ERBITOBR. A
BTIREBMEES SN (R=0.54, R=0.29, p<0.01), L
BTIIBMER . BNP (R=0.7, R%=0.49, p=0.01)
BrEhZhE I hic, BB L . BrsH
THLIBEHESHLBHOBICSERBIEL D
&, NREEDIFIE Az L 2ERLERE
OITIEERE L 22 d o 7z,

V. &%=
AHFFEO B8, PAOBEEER % T B F/KHEF]
(Bfr OB, FEHAE, BHEAH) BT sC

ETHol, RITFEICBOTELIZPALEEEL
NBECEASEES 2 L2H/ELEY ", &
RICBOLTH TEHAIKEDSEICEL ST, PAL
B, BHESH L OBICEEST I WATHes:
XRTIHRE2E.. BERRSINOBRD AR -
LECEPAOBEEER L L CHEHBEHIHHEE N
Too E7z. LEEICB W CREBEMHER /1IN ZBNPAS T
HE N,

THEAEAOEREL L TRV 502 BEEE I,
INETHITEN L EDADLEME L BESH B - &
BRENTV S, LESY 12, ARFOEBERE
ERFELERFICE VT, EREBRFEH A
0.4kgf/kg# E[E 2 261 CBRENBSAETH o 72 &
WELTWD, AFRICEB T 2EEBHHOFHE
13, HEf:0.80, AB¥:0.57. LEf:0.39%gf/kgThH b,
LEIBRENST2 BT 5 -0 B kE
EBLTBY FHEABBEOI LIPHERTES, IO
DL BW CPARRGBRH NP EEL 5 X
ERD—o & Bbhi,

57

LETREEERG AN, DAoL
EEEFMICHFER I N TV 2BNPHSPABIEER & L
THH Ehic, SEORE T, LEICEB VL THE
¥REBREEZZD b olkh, LALHOE &S
WIERE R Lize L7edSo T, TR AEMEE DPA
HECHT 27 To—F3, BEBIVOEEELE
BLEECED UNEENH LD EEZ 5.
TR EAEREIC R APAIA RIcBEL, Y R 2B
EHBALET o —FFEORNGHDETH S L&
Ao,

AR TG BIERE LTASCH IR (217
IT74Hh—) EOLEBEERMA R IIT-
Twizy, PAOE LI FfTicNT 2821727 4
he—%BEHDBIEBNRINTLBY, LidtsT,
Sz, VEEEREDEELIRFEET L0
LEbh B,

V. 55

PABSEE R & T A A AKKERNIC ST L 7. 5. PA
IR TS AKECELS §, 8BH - BhEH
BT 5 Z LSRN, ERRERSITOMBR, AR,
LBETIBEHREGIPPACEZ 2HENEB N LY
RENTz, 7. LEEICB W TIZBNPASPARSEER &
LI nhi,

VI.
1)

XHR

Kavanagh T, Hamm LF, et al. ! Usefulness
of improvement in walking distance versus
peak oxygen uptake in predicting prognosis
after myocardial infarction and/or
coronary artery bypass grafting in men. Am
J Cardiol. 2008 ;101: 1423-1427
FEMAR, B B8 EOEORERECHN
T5EEESREDN Y A, VA —F TP
Zu. 2007 ; 11 :27-31.

Ades PA , Savage PD, et al. : High-calorie-

2)

expenditure exercise: a new approach to
cardiac rehabilitation for overweight
coronary patients. Circulation, 2009 ; I19:
2671-2678.

4) Savage PD, Ades PA : Pedometer step counts
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predict cardiac risk factors at entry
to cardiac rehabilitation. J Cardiopulm
Rehabil Prev. 2008 ;28: 370-377.

5) FEfOK EUE f LAMEREBRECE
Je2ARBOGEEHE L Z 0BEERICD
WTORE. DU NEYF—2 3, 2008 ;
13 : 176—179.

6) RiTsits, HEBMA, i EEHEHRESES
FILB T 2 BEEREHE L THEAH L 0BEIc-
W, ERSEERERSE. 2009 ; 36 1109 - 113.

7) INEEREN, ILIERSE], Ml NV FALES LS
A=Y - L 2ERERBESNOHE ; B
ERANLV L OERPRERNEREICE L 28
Z ®WAEYVANEYF—ar, 2001;29: 1047
—1050. .

8) FERE RBJIEE fi:BEE0SRM
BT :, BE¥EEEY v —F L. 2004 ; 38 ¢
330-333,

9) MR TEMAH L STI BeY ey
T—3ar, 2004 ; 32: 813-818,
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AR LA ZE B T B T 2B THILOD

BERTIZBE 3 5 /0

JNETHISERBEY ~NEY F—a VY
He Y7o FERASEEETERERY BV F—a V8P
B 7 v FERKEREY AEY F—va VB, Bey 7y FERAZBRERNRY

Pa1l

1. #5

EHCEIEHRLEEPERICER, BRL ED
BEBREAOOEHAIZN0FE0BETHEML T
w3, ¥, LDEBEEBCLBLTIERE»OA
HEZETIEERIEML TV L0HEL S
(¥, EELIZIAMOMEE (acute myocardial
infarction : AMI) BEE % K& L L 19954 5 52003
Flop TREEREOHANS Y AHHELE
THEEESEMLCWS Z LEHRELEY,

O ELERERT. RO NEY
5 —3 3 (cardiac rehabilitation:CR) 7w 72
7 LOBEES. EROEMFESH ZF 0L L7ZRT
U Y5 LEERTEREESEINMERDCS 35,
FHEO, THETT>TWRRRT v I LTk
T o NIEHHEE L 2> TETVRDE, Thbb, A
Beri oo HE A& EIEE) (activities of daily living
© ADL) Bt CHABEIFI B DI EFH /2 2CRTS
0sS LOERDOBENBBRETHD, BILL AL
BRI EL 5L D HTHRAERET 5 2 L SEE
LEZD, FOERICEL TR, MEBoALLT
FEWMOEL. AHEFEOEEL EOBKRERIZ.
EETHILDOTERVWERTHIDDEEZION
%,

—HTC. REBREHOMIBEZEICNT AR 1S
5 LTiE, BehOER»ICABEF DALY HE X
¥, ARBIOADLCHEB|EENERIEE LD E
BELHNTH B, o T. ABEFOHTEHCEDL
LEERIVEHER O I T B ik, BRBOBEYT
L7:ADLEZ/2BEMNL LH%2CRTu I LDIL
BBLT, Ex2BERcE2bDLEILGND,
L Ukads, ABRHBAMIEZEOCRIZE VT, A

—0o43—

76

B, TE WAY, R KD, Wl
A B, BE BE

EH MY, kg —AY

FOSTRNEGICEET 2BRIC DLW IS EERR
EAVCTZOER2FE LA oW LIHEIZ L
(. ZOEBICOVTIEBELLIZINTWLR N,
Z I TAMEDOHWIIZ, ABRHAMIEZEzCIBOVT
RS TEIBEOFEERZHREL. 2z 0BEER
WOV T3 LTH B,

0. Ak

1 xg

XTER1220034E1 H »» 5 20065E 128 F T D HAE 2 AM]
DLW TRV T Vv FERREN—F VI —ILA
BElL., BAHEHICRT v /"9 A2 BT L 7242181 TH 5,
ZD5H, ABERICFRTE L7861 R L. 413%1%
BIRFOBITNRE LT,

2. (RS54 .
LYo AR 2 7 5 LEHE T 075 L
(stage I ~V) LEBEKET 0S5 L (stageVl
~VI) D572 5 5 71 75 Lidstage I (BREERT) .,
stagell (KsFREfI). stagell~V (347). EEhE
BEE 7075 LldstageVI~VE (B17) TEREH
Tw3, StageVOFHTHEMIZ300n, stageVIDH1T
FEREIZ1000nT H %, EBFHEZETIRBHTICMA T,
Z2PVyF o IPBAMOBA ML - FELE
T 3, YETid. ADLOFFREHIZSstageDET
WCHE, BEET: 0EBEOD LRI NBE, —7F.
FRIRIC T, SV EEREEIX. BEu{icEE
LB R CRAIFED b EBREE BT, &
PhHERE O SE & BT L. BB ks i g 7@ gl
DUNEVF—av 7o s LeERET 3Y,
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3. FAEEH
1) EXEMES L CABEIADLE L E
FEEEIZERL VBAEMNICHEE L /-, &EX
BtEx Egy, %5, &, #E, body mass index
(BMI). BEZEELL, LAERKERL LIV TFV
¥ —+ (creatine kinase : CK), 7 L 7F v ¥ F —
Y'MB4E (creatine kinase myocardial band : CK-
MB), AZEEXH 4 HE (left ventricular ejection
fraction : LVEF), BEMEEMERMEOEE
BEREZORE BEEEOBE). REAR. B
SUEHEOEEL L, KB X UCK-MBIZ. A
BtRicB o BEEERA L. £, &6E
IEHERYE (diabetes mellitus : DM), BXIME & &
(cerebrovascular accident : CVA), BEHARIESR
(B R) L L. KBRS BIT 5 ABTRTADLO A
SRR, ABRRTIC MR 1T T 209 R 0 ER AT AR
BE7r BB 2 ABTRTADLIE T & B, L 72,
2) WRASITOBLEDHE
WEECIRBEAICB T % b A4 VTR EIchBER
SITEEEEIX300nTH 5, & o T, 300mDEFEAITH
AEECHNITFEHSITEELZLE LTV 5,2 Db,
WEATOEMEOHE R, WESTENE (B
) FMELHETH . »OEGESIT A 2 B
D300mB ETH2bDEERL, T, WES
fTHEEEE GEEE) 2BEHIRETH D, &
BT BE 2 BEEEDS300m R TH B b Dk Lz,

4. WrEteEAT

EXBEHEDOS L. Fih, HR. #FE. B, CK
CK-MBHE & FLVEFic D Ww T, BafF L EHIIHOM
DHBRIICENIEDOE WBREER AV, £7-.
MR, EERLM. BEREOERE. REAR. &6
FEDHEE & K ABRIADLE T 0 &4 o tatic
EXREETo. SOKBENETHLI LERE
BE#H. BUFLFAYHOMCEREZLRBOE
HEEAHNERET25EBE0 Y RT 4 v 70RO
EWEL 7. SHEHEEATICIZSPSSI2. 0J %A L, #iat
FHEBEOHERERIIS %R L LT,

77

m #%%

Eh, 1, BE. KE. BMLIZRE4IF 0FE
DHRETH o 72, MEOHE TIIFKEAFIZ BRI/
®, FEZEEALIZ387H. CKIZ389%1, CK-MBi 3834,
LVEFI%365%1, BEREOHEIIIT2H. BEARIZ
40361, A BEHIEZDM 40741, CVA 40541, BIMEKE
40261, = L <. ABERIADLIE T 1337561 & 72 - 7z,

2 TI1341361934761 (84. 0%) 3R AIT%E B
STE A, 6661 (16.0%) IZFEBAEITEEITE
hot (El),

RERASTEIE. FHYBC L 28RFOHEBE
RUTRT, FETIX FEYHIPBIHLERLE
BiiE®THh o7 (p<0.001), HRNIFEETHICE
WTZHEDEAM»ERICE,P 7 (p<0.001), HE
(p<0.001), f&E (p<0.001). BMI (p<0.001) Wz 8
WTIFBZEHIBEIEH LKL CERIEMEERTRL
7eo L L. BEZEERAL (p=0.364). CK (p=0.073),
CK-MB (p=0. 255) Ic D W T IR EBENBED bz -
7o LVEFIZFEENES B B L TERICIX
Z7fEZ R L7 (p<0.001)s L L. BEREOEE
KBOLWTRERESRD SN o7 (p=0.686),
BRENBTRIFEIBICB L THRE (p<0.001),
FIAZENRE (p=0.002) #FEAL W 3E&HET
BN TERICE (  EBEBMEREE (p<0.001),
TDEIERREE (p<0.001) OFERIERICH2d o
Fro ABEEEICEIL TIXDM (p=0. 028).CVA (p<0.001).
BERE (p=0.031) o£TOHEBIKBWTIHHET
B AHOEEPERICE» >, £z, AR
MUET OE&RFELHEI BRI URTEER
Eh o (p<0.001) ,

DEEb, BEBTHZ I L2RBER. 8.
#ERI, LVEF, #FEAZR (FIRE. SiEIMEBESE.
ROEETEERE. HAENRE) . AHHE. ABTRTADLE
T2MUEEKE LSBT 4 v 7 EBOH
EHEAT L7, ZORER. £ (p<0.001. 4 v Xl
0.268). LVEF (p=0.01, # v X [h1.246), ABZ#b
ADLIETF (p<0.001, v XH0.064) HEMETH
pZLicBETAERL LTHHSh (K2,
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Rl BEXEUBLCARALBILE
(B8, JEENBICLZERTFOLR)
B¥n=413) BIUB(n=347) JFEITH0N=66) pflE

£ (%) 65.9+123 638+11.4 777+ 98 <0.001
HR(B/%) 304/109(26.4%)  276/73(20.9%)  28/36(56.2%)  <0.001
& fK(em) 1618% 9.3 1627+ 87  1556=%105 <0.001
& (kg) 624131 64.0+12.2 52.3+138 <0.001
BMI(kg/m?) 237+ 37 241% 35 215+ 40 <0.001
EELM (3876))

BB chiR 184(47.5%) 157(47.6%) 27(47.4%)

T 172(44.4%) 144(436%)  28(49.1%) 0.384

s 24 31 (8.1%) 29(8.8%) 2(3.5%%)
CK(Iu/D (389) 2343.0:£21734 2428121727 18857+2137.0 0073
CK-MB(IU/1(383%%) 22823742 2375+ 3983 177.1% 1895 0255
LVEF (%) (36561) 5224137 532136 441125 <0.001
BER®E (3726

3 136(36.6%) 119(36.9%) 17(34.0%) 0686

] 236(63.4%) 203(63.1%) 33(66.0%) ’
HBERE (4038

BT 88(21.8%) 77/343(22.5%) 11/60(18.3%) 0477

FIRE 92(22.8%) 65/343(19.0%)  27/60(45.0%)  <0.001

ARB 102(25.3%) 89/343(25.9%) 13/60(21.7%)  0.482

ACE-1 172(42.6%) 149/343(43.4%) 23/60(38.3%)  0.461

CatE i 48(11.9%) 40/343(11.7%)  8/60(13.3%)  0.712

7Rty £ 390(96.7%) 334/343(97.4%)  56/60(93.3%)  0.069

s MAME 148(36.7%) 140/343(40.8%)  8/60(13.3%)  <0.001

BDEARE 249(61.7%) 223/343(65.0%)  26/60(43.3%)  <0.001

AT BRI 34(8.4%) 22/343(6.4%)  12/60(200%)  0.002
BbHE

DM(40781) 150(36.8%) 120/345(34.7%)  30/62(48.3%)  0.028

CVA(405%)) 61(15.1%) 34/344(9.8%)  27/61(44.3%)  <0.001

BEREE (4026) 63(15.7%) 48/342(14.0%) 15/60(25.0%)  0.031
ABRATADLIE F(375/)  36(9.6%) 9/318(2.8%)  27/57(47.4%)  <0.001

BMI; body mass index, CK;creatine kinase, CK~MB  creatine kinase myocardial band
LVEF; left ventricular ejection fraction, ARB;angiotensin II receptor blocker

ACE- I ;angiotensin converting enzyme inhibitor, DM; diabetes mellitus

CVA; cerebrovascular accident, SE¥{H +iFRFE

K2 FRERBTORIUZRBERE VIO AT (v

ERITDER
BOEBER
BIUFEH BEAELEE B Exp(B) il TR LR
=3 108 -1.318 0268  <0.001 0.162  0.442
LVEF 5% 0220 1246 001 1055 1473
AIREIADLIEF -2.754 0064  <0.001 0.018  0.220

LVEF;left ventricular sjection fraction

V. &

ARFZETIE, ABTHAAMI B3E DR AT B 3L O A
HrBEET 2 ERICOVWT, EAEME. ABEIADL
BB HHRT L LTHEEER 2 A TREL
oo ZDRER. ABHMIEZEOBRHESTEILOR
HicBET 2 ERE LT, E#. LVEF. ABTRTADL
BT TFo0nlz, ChEDERICOWTU TR
o3,

1. Fi#

—RREVIC IR IR BB . N5 v RBEHMET
THIEHRHENTHE LYY, DAMBEEE2 TR
LI EBBRRBOFEENEZRAEL HETHAETD.,
EREBEES N, BT v R AIBER L HiC
BHRICET T2 st InNTw 3, $72,
EHBREEOZVWEREECBLTRBHES L
BEEEICEENH B - LMo hT w3, ALl
513 MIEZB B THERIICERICRBICD
NTRASTEEEIZEL &b, HTEAOET IR
BOFELRITLELTVS, KFRICBVTHE
EAYRBSTEZOBEEZER E Lt X0, Fikp
EBITREN ICBEDS S 2 EHE S iz o T,

% 7o, BMIIZ—MREICMEELICEWEE L 22 b,
I BT ABMIOE T IZBREEIFEAEORA 2 K
BLTWB I LRI TW S, 608 E
DEEIREEEE TIZ. ALETOFHRFDO—D
LLTBHIOBESREI LTV BY, £/, EX
INMEREEE 2B T 2.0 EEEE 2R E L-FEET
. 6oHSTREBEOBRIFTRE L 2 2BEEER L
LUBMISMEMETH 2 2 L 2BIFTB LY, AR
THRBEBTIEEIEHICB W IBMIREEICKET
H o,

BlEoZ s, MBS BHHETRLERGE
DA EERIC, WHSTELBEET2ERLE L
TERIPHEEhZbDEEZ LN S,

2. LVEF

LVEFDMEMETH 2 BE . BRHOEGTHIIMET
TERETTHLARTOFRERIEE S LHIHE
ThTw 2™ KRBV TIILVER SR ST
BYOBEEBERTH LI EBHELEPICE-T, &
T, LVEFIR&EGFHREZ T TR, BETFROBEE
HThadLtEZLLNI,

F 7z, LVEFDSRETH 2 BHF . 5 - MELFL
(congestive heart failure: CHF) #f%icd % Z
2 S HIE B AN BB 1T B W T CHREE 13 AR
FOSTEAMETORBREZERTH 2 L6 NT
w3, SENE. BKEF U Y LFIRS TS RO

LU ENFUFRREORAEERET o TRV,

78

CHFE Bt EER L DICT BT LIZFTAETH -
7o L2 L BHASTIEBEHOLVEFIMEETH b |
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FRBOFERDL W b, CHFR2AHL Tk
BEPEEIN T 2ABEEDE X b h 7z, LVEFICR
F AN B OEEHE T IZCHF 0 &0 % 228 MRS
B BEIY, ARBHE R T2 L3M60
Tw3®, Thbb, LVEMEfEICERE L. CHFA
BIcET 3 o RV BRI D IER L.
FITRRAOPET LB EZ NS, Thbo RS
PICT B7DIE. SBRAMIBEEICEB \»TCHFO&6
DOHEEPCBEMEZBRE L T BERSH 5,

3. ABTHETADLIET

RHFFE T 1 ABERTADLAE T (3 A 1T B L OB
ERTHDIENELDPIIR T, X 5ICTRESE
THEEZBIZ ABTRIADLET 0 &l &2 Br#ic th~
47. L BEBIBETH >, —BRUICBELESH
HETERSTERAET I E, TREAPETT 2
TERAMsNTE DY, ABBIADLAET L BE
BABR L D TEREAPETL TR EEL LN
7zo —HT. BYISEAMIEETIZ. ABEHF DADLYS
T L7ZERE LT, Coronary Care Unit (CCU)
OB HTHE  coio R IEE
Ll tBEIhTw 3P, T4bb, HHOSEE
BEMSET LT w3 EETIE, ARITOTESHDE
Tk b RESTPREL 2254, Thic
ZCEMERBERICHES BREERVKRIC X » TERAE
B, BITERADET2BLARELIH DD LEL
bz, & o T, ABEEIADLIE T i3 E#PLVEFIZ A
FINBOEEE L IHIIL T, LVEFE ARIcERT
BEY TR, BESTHIOFROBEER
ThdEEZONT,

PEE b BEOARRCRT 075 LTk, S,
LVEF 8 & F ABEHTADLAME T U 7z BF AT
B TE2WARERH b, BHRASITLEST 2
Te T, Fl-BEEE T 0T LENET LHNE
BHirbDEEZ LN,

CR7u 29 LRERE LTIIEEE L oR#E R
BERZHRCHTHBEORENEZL 5N D, SHRE
EDORELERZBEE, VNEUVF—arvRéy
7BREDHTEMCHE. NPELR L OEHEE
—RBRICEET A LT . EEMR L OBEER Y v
THREDBEOSTHRAZBET ALY TE
5, ENICE D, HWERTELLBRETCHET ZBOAM

FHRVHTRONEBSHITAERT 5 2 LRIk
5, &oT. WESTHENLTE XL TH ABEHE
FOLEHEAEMEI LI ENTES, £, £
ARBER2EET 5 LT, NBEOERSNN 3
7=, FERICGEESBOEMDPERFTE S, ¥5kS
BIZ, F-LBRE 0T LONEDRD, AbtH
DHTHAVET T 2EBEFD. HTELIHHP
NI R EOBBKEEE. KBRER FORNEERA
Sz L. SHEHCRICE T 2 BENROBEESR I
EDETERAENNETHLHDLEELILNS,

V. XHEDORER

EFERIZB VT, AMIOAFHED—> T & % CHF,
B¥EE g% (chronic kidney disease : CKD) B4
T 3RET2fTo TWwizw, CHF, CKDIXHEIEATTRE S
LEENS DEREENH D, SHIMEBEIIBY
THRBRAAT L CHF. CKDOBEEME RS L T (BB
Wdh B,

VI. #5385

ABEHAAN] 238 O R ST OBIEER IO W T,
EXEM. ABTADLE EAHBEETFLE L CHY
THRET L 758, FE#. LVEF, ABTHIADLIE T 2%
etz
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2) NGEFE SHEWHE M RPECBYLE
MmiEREOBES#E. HAERK. 2003 ;61 :
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NEYF—ar, 2005, 10 182-186.

4) PHLES, FEBA, fh: BELHEERESC
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Effects of Submaximal Exercise on Blood Rheology
and Sympathetic Nerve Activity

Nahoko Ikeda, MD*; Takanori Yasu, MD***; Ken Tsuboi, MD*; Yoshitaka Sugawara, MD*;
Norifumi Kubo, MD*; Tomio Umemoto, MD*; Kenshiro Arao, MD*;
Masanobu Kawakami, MD*; Shin-ichi Momomura, MD*

Background: To explore the acute effects of submaximal exercise on blood rheology and sympathetic nerve
activity.

Methods and Results: The effects of exercise (20 or 80 Watts (W)) on blood rheology and sympathetic nerve
activity were assessed in 10 healthy Japanese men. Blood sampling and heart rate variability (HRV) recording
were performed during 20-min supine rest and standing ergometric exercise (20W for 10min, 80 W for 10min)
and recovery. Blood passage time across the microchannels (diameter, 7 zm) as a parameter of blood rheology,
and the number of adhesive leukocytes on microchannel terraces as a parameter of leukocyte activation were
measured. Sympathetic nerve activity was evaluated by plasma noradrenalin levels and the ratio of low-frequency
(LF)high-frequency (HF) by spectral analysis of HRV. Compared with values while supine at rest, significant
increases in hematocrit, leukocyte count, noradrenalin level and blood passage time were seen after strenuous
ergometer exercise at 80W (P<0.01 each). The LF/HF ratio and nitric oxide metabolites tended to be increased
with 80 W exercise.

Conclusions: Strenuous exercise dynamically alters blood rheological parameters, probably by changes in
hematocrit and sympathetic nerve activity. (Circ J 2010; 74: 730-734)
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modality for patients with chronic heart failure and

ischemic heart disease.'-3> However, the effects of
exercise on the rheological properties of blood have not
received much research attention, despite the potential clini-
cal importance. Limited evidence has recently suggested that
acute coronary syndrome can occur during strenuous exer-
cise, because of platelet activation, hemoconcentration and
hypercoagulability.4# Strenuous exercise is thought to acti-
vate blood cells by catecholamine stimulation and oxidative
stress,> 11 although increased shear stress during exercise
upregulates endothelial nitric oxide synthetase (eNOS) ex-
pression at the transcriptional level, thereby increasing endo-
thelium-derived nitric oxide (NO) production.!? Endothelium-
derived NO plays an important role in the regulation of
vascular tone, inhibition of platelet aggregation, and pre-
vention of leukocyte recruitment to the vessel wall.’3!4 In
addition, changing to an upright posture leads to rapid pool-
ing of blood in the lower extremities and shifts plasma into
surrounding tissues. Exercise also decreases plasma volume
by shifting plasma from the intravascular space to muscle

E xercise training has become an accepted therapeutic

tissues, 516 consequently leading to hemoconcentration.

Because of methodological limitations, the effects of exer-
cise on blood rheology remain unclear. Kikuchi et al have
developed optically assessable microchannels formed in a
single-crystal silicon substrate for ex vivo studies of blood
rheology.!” The microchannel flow analyzer provides reli-
able quantitative blood rheological data for animals'*!8 and
humans.!® The aim of this study was to explore the acute
effects of posture change and exercise on sympathetic nerve
activity and blood rheology using the ex vivo microchannel
flow analyzer.

Methods

Subjects

Subjects were 10 healthy, non-smoking Japanese male vol-
unteers (age range, 27—47 years). They had normal findings
on routine physical examination and standard laboratory
tests (Table 1) and all gave written informed consent prior
to enrolment. All subjects fasted for 5h and abstained from
drinking beverages containing alcohol or caffeine for >12h
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Effects of Exercise on Hemorheology

Table 1. Baseline Characteristics of the Healthy Male Subjects
Mean=SD
Age (years) 41.7+10.1
Height (cm) 171.1£6.4
Weight (kg) 65.8+7.8
White blood cells (/ul) 5,648+1,341
Hematocrit (%) 42.6x2.3
Platelets (x103/ul) 245.2+39.5
Total cholesterol (mg/dl) 195.3229.2
HDL (mg/di) 50.2+8.1
Triglycerides (mg/di) 98.5+50.4
Fasting blood sugar (mg/dl) 91.7+8.7
Serum creatinine (mg/dl) 0.79+0.15
Anaerobic threshold (ml-kg-'-min-") 15.5+3.8
Peak VOz (ml-kg'-min-1) 31.724.1
Work load at AT (W) 69+14
Work load at AT-1min (W) 59+14

HDL, high-density lipoprotein; AT, anaerobic threshold; W, Watts.

before the study. All studies were performed in an aircon-
ditioned room at 24°C in Saitama Medical Center, Jichi
Medical University.

Protocol
The study protocol was approved by the Ethical Committee
of Jichi Medical University.

In a pilot study, all subjects underwent a cardiopulmonary
exercise test to determine workload and oxygen consump-
tion at the anaerobic threshold (AT), with an electronically
braked cycle ergometer (Ergometer 2320, Minato Medical
Science, Osaka, Japan) using an incremental 20 Watts (W)/min
ramp at a constant heart rate of 60beats/min in the upright
position. Their mean work load at AT was 69+14 W and AT-
1 min was 59+14W. As the cardiopulmonary reaction to exer-
cise is delayed by approximately 1 min, the real work load at
AT was supposed to approximately 59 W. Consequently, we
set the ergometric exercise work rate at 20W under AT and
at 80'W as strenuous exercise beyond the AT.

All subjects arrived at the laboratory room at 13.00h.
Ambulatory ECG (SM-28, SM-30, SM-60; Fukuda Denshi,
Tokyo, Japan) was used to assess heart rate variability (HRV).
Subjects were asked to remain at rest while supine for the first
20min, then a 20-gauge catheter was inserted into the left
cephalic vein for blood sampling. Blood was drawn carefully

without stasis through the catheter. The initial 2ml of blood
was discarded, then 5 ml blood was taken into a syringe (5ml)
containing heparin sodium (50 units/L ml blood) for assess-
ment of hemorheology, followed by another 10ml of blood
for measurement of hematocrit, blood cell counts, noradren-
alin (NA) and NO metabolites (nitrite, nitrate), which was
immediately placed in ice-cooled tubes containing ethylene-
diaminetetraacetic acid-2Na (1 mg/ml) and the contents were
centrifuged at 4°C for 10min at 3,000g. Plasma samples
were immediately frozen and stored at —80°C until assay.

After blood sampling, saline drip infusion at 20ml/h
through the venous catheter was started and continued for
anticoagulation in the catheter during the study. Subjects
rested while supine for 20min, then while standing for
another 10min, after which they then performed ergometric
exercise at 20 W for the third 10-min period, as the work load
under the AT, using an electronically braked cycle ergometer

731
Table 2. BP, HR and Borg Scale (6-20 Point Scale) at Each
Phase of the Study
20w 80w
Rest exercise exercise

Systolic BP (mmHg) 12419 13316 174+22
Diastolic BP (mmHg) 76+8 86+12 87+7
HR (beats/min) 7911 100+13 14017
Borg scale 8.4+0.9 15.3+1.3

BP, blood pressure; HR, heart rate.

(Ergometer 2320; Minato Medical Science) at a constant rate
of 60rpm in an upright position, followed by ergometric
exercise at 80 W for the fourth 10-min period, as the work
load beyond the AT, and finally recovery while standing for
the last 10min. At the end of each phase, blood sampling was
repeated through the catheter. Blood pressure was recorded
each minute by the manchette method (STBP-780; NIPPON
COLIN, Aichi, Japan). At the end of the each phase, the sub-
jects were asked to indicate their level of physical fatigue
using the Borg scale (6-20 point scale).20:21

Blood Kinetics Through Narrow Microchannels Ex Vivo
Immediately after blood sampling, the passage time of 0.1 ml
of blood through the narrow microchannels (8700-parallel;
equivalent diameter, 7xm; channel length, 20.m; Kowa,
Tokyo, Japan) under constant suction of 20cm H20 was
determined using a microchannel flow analyzer (Kowa) as
an ex vivo rheological parameter.!™-1 Saline passage time
was determined before each blood measurement for cali-
bration. Microscopic images of blood passing through the
micro ditches were monitored on a television screen with a
charge-coupled device camera. Images were stored on a digital
videocassette recorder (WV-DR9; Sony, Tokyo, Japan) for
off-line analysis. The video vertical frame rate of the camera
was 30 frames/s. Overall magnification on the TV monitor
was approximately X900. An investigator who was unaware
of the subjects’ backgrounds selected 5 still images at 30-33 s
for off-line VTR analysis. The number of adhesive leukocytes
on the microchannel terrace and the percentage of microchan-
nels obstructed were then counted. At ex vivo hemorheologi-
cal analysis, some microchannels were obstructed by blood
cells because of rheological worsening, and there was “no
reflow”. To minimize unevenness, passage times greater
than 120's (showing obstruction of almost all microchannels)
were considered as 120s.

Measurement of Plasma Levels of NA and NO Metabolites
Assays for plasma NA level were conducted according to
established methods (SRL, Tokyo, Japan).?? NO metabolites
(nitrite, nitrate) in plasma were measured using an NO ana-
lyzer (ENO-20; Eicom, Tokyo, Japan), as described previ-
ously; 42324 the minimum detectable concentration of nitrite
or nitrate was 0.01 mmol/L.

Evaluation of HRV

Qualifying recorded tapes were subsequently analyzed to
measure HRV using validated HRV software (TM-2025-15;
A&D, Tokyo, Japan). We assessed frequency domain vari-
ability with spectral analysis using the fast Fourier transfor-
mation method. The power spectrum of HRV was divided
into a low-frequency (LF) band of 0.04-0.15Hz and a high-
frequency (HF) band of 0.15-0.40Hz. Sympathetic nerve
activity was shown by the ratio LF/HF.2
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Figure 1. Serial changes in hematocrit (a), platelet count (b) and leukocyte count (¢) before and after exercise. After strenuous
ergometer exercise at 80 Watts (W), hematocrit (42.6+2.2% to 47.4+£3.2%, a) and leukocyte count (5,648+1,341 /ul to 7,584+
1,860/ul, ¢) were significantly increased compared with values at rest while supine, but platelet count was not. *P=0.0001 vs

sup'ine stand  20W  90W reco.very
EX EX EX

a b

«
o
o

o
I=]

[
o
"

Passage time
s -3
< o
Obstracted microchannel
P
o

(/HPF)
107

o

LN
L

/0\"

~
2

Adherent leukocyte

o~
.

30

sup{ne stand 20W  80W recovery
EX EX

supine stand

a
20W  80W recovery
EX EX EX EX

supine stand 20W  80W recovery

Figure 2. Serial changes in the passage time of 0.1ml of whole blood through the microchannels (a), percentage of micro-
channels obstructed (b), and number of adherent leukocytes on the terrace (c). Passage time for 0.1 ml of whole blood through
the narrow microchannels was significantly increased after 10min of 80 Watts (W) exercise (71.3+27.0s, a) compared with at rest
while supine (47.1x11.4s, P=0.004). The number of obstructed microchannels tended to be increased while standing and with
80W exercise as compared with resting while supine (b). The number of adherent leukocytes on the terrace was unchanged

through all study phases (c). *P=0.004 vs supine. HPF, high power field; EX, exercise.

Statistical Analysis

Data are presented as meanzstandard deviation. Mean values
were compared among serial data using analysis of variance,
followed by Bonferroni/Dunn’s multiple comparison test.
Probability values of P<0.05 were considered indicative of
statistical significance. All statistical analyses were performed
using StatView version 5.0 software (SAS Institute, Cary,
NC, USA).

Results

Blood pressure, heart rate and Borg scale at the end of each
phase are shown in Table 2. After the end of 10 min of 80W
ergometric exercise, blood pressure rose to 174422 mmHg
and the Borg scale was 15.3£1.3 (hard).

Effects of Pasture Change on Hemorheological Parameters
Posture change from supine to standing tended to increase the
hematocrit (Figure 1a), whole blood passage time through the
microchannels (Figure 2a) and NA concentration (Figure 3a).

Effects of Exercise on Hematocrit, Leukocyte and Platelet
Counts

After strenuous ergometer exercise at 80 W, hematocrit (42.6+
22% to 47.4+3.2%, P=0.0001, Figure 1a) and leukocyte
count (5,648+1,341/u1 to 7,584+1,860 /.1, P=0.005, Figure 1c)
were significantly increased compared with values at rest
while supine, but platelet count was not.

Effects of Exercise on Hemorheological Parameters
The passage time of 0.1 ml of whole blood through the narrow
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Figure 3. Serial changes in plasma levels of noradrenalin (a), low-frequency to high-frequency (LF/HF) ratio (b) and nitric oxide
(NO) metabolites (€). Plasma levels of noradrenalin were significantly increased after 80 Watts (W) exercise (994+391pg/ml, a)
compared with resting while supine (306+130pg/ml, P<0.0001 vs 80W exercise). LF/HF ratio and NO metabolites also tended

to increase at the end of 80W exercise (b, ¢). *P=0.0001 vs supine. EX, exercise.

microchannels was significantly increased after 10min of
80W exercise (71.3+27.0s) compared with the value at rest
while supine (47.1£11.4 s, P=0.004, Figure 2a). The number
of obstructed microchannels tended to be increased while
standing and with 80W exercise compared with resting
while supine (Figure 2b). The number of adherent leukocytes
on the terrace was unchanged through all the study phases
(Figure 2¢).

Effects of Exercise on Sympathetic Nerve Activity and

NO Metaholites

Plasma levels of NA were significantly increased after 80 W
exercise (9941391 pg/ml, Figure 3a) compared with resting
while supine (306+130pg/ml, P<0.0001). The LF/HF ratio
and NO metabolites also tended to be increased with 80 W
exercise (Figures 3b,c).

Discussion

The present data indicate that strenuous, seated ergometer ex-
ercise induced hemoconcentration and sympathetic nerve
activation, thus transiently worsening hemorheological param-
eters even in healthy men, although NO production tended to
be increased. We believe that the exercise work rates at 20 W
and 80W were appropriate as light exercise under the AT
and strenuous exercise over the AT, because averaged Borg
scales at 20W and 80 W ergometer exercise were 8.4 (very
light) and 15.3 (hard), respectively.

Dynamic Changes in Blood Rheology by Posture Change and
Exercise

Posture change and exercise induce a shift in water from the
intravascular space to the extravascular space such as muscle
and the interstitial spaces.!51¢ The resulting hemoconcentra-
tion caused by this water shift increases blood viscosity and
worsens hemorheological parameters, although eNOS activity
may be enhanced by the increased shear stress during exer-
cise. Standing and strenuous exercise increase sympathetic
nerve activity and catecholamine spillover, leading to activa-
tion of platelets and leukocytes both in vitro and in vivo.>-1!

Strenuous exercise is rapidly followed by an increase in blood
cell count, not only by hemoconcentration, but also by altered
hemodynamic conditions; that is, increased flow and shear
forces within the circulation would be expected to lead to
recruitment of both sequestered red blood cells in various
circulatory beds and of leukocytes from the marginal pool.?6-28

Leukocyte Activation, Sympathetic Nerve Activity and NO
No significant increase in the number of adhesive leukocytes
was seen after exercise in the healthy men. Previous reports
have shown that strenuous exercise contributes to hemorhe-
ological deterioration as a proinflammatory factor.?*3® The
most likely causes of the inflammatory response after stren-
uous exercise are generalized muscle damage and oxidative
stress. %3 Leukocytes activated in this manner may block
microvascular circuits®? and result in further oxidative stress.
In patients with ischemic heart disease, leukocyte activation
may represent the most important factor in hemorheological
deterioration. Exercise at 80W for 10min might not reach
the level required to activate leukocytes in healthy subjects.
Serum levels of NO metabolites tended to be increased after
exercise, but this change was not significant. Exercise in-
creases the production of NO from the endothelium follow-
ing increases in shear stress, particularly in the vessels of the
working muscles. At the same time, exercise increases the
formation of reactive oxygen species.** The bioavailability
of endothelial NO mainly depends on the balance between
eNOS activity and inactivation of NO by reactive oxygen
species. We are currently unable to determine which of
these factors represent the most important contributors to
the observed changes, because we did not assess reactive
oxygen species or endothelial function using plethysmogra-
phy or ultrasound techniques.

Study Limitations

This study used healthy volunteers as subjects. Patients with
ischemic heart disease or other lifestyle disease (eg, diabe-
tes mellitus, hypertension, dyslipidemia) may show different
results, and warrant examination in future studies.
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Conclusion

Strenuous exercise dynamically alters blood rheology, prob-
ably by changes in plasma volume and sympathetic nerve
activity. Water supply should be taken into consideration to
improve rheological status during exercise, particularly in
patients with ischemic cardiovascular disease.
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Ischemic Heart Disease

Circulating CD34+/133* Progenitor Cells in Patients
With Stable Angina Pectoris Undergoing
Percutaneous Coronary Intervention

Kenshiro Arao, MD; Takanori Yasu, MD; Nobuhiro Ohmura, MD; Yoshiaki Tsukamoto, MD;
Miho Murata, MD; Norifumi Kubo, MD; Tomio Umemoto, MD; Nahoko Ikeda, MD;
Junya Ako, MD; San-e Ishikawa, MD; Masanobu Kawakami, MD; Shin-ichi Momomura, MD

Background: This study explored the clinical significance of CD34+/133+ circulating progenitor cell (CPC)
counts in patients with stable angina pectoris (AP) who underwent percutaneous coronary intervention (PCI).

Methods and Results: Subjects comprised 52 patients with stable AP requiring PCI and 50 control patients
without AP. In the AP group, blood samples were taken before and 20min and 24 h after PCI to measure CPC
counts by fluorescence-activated cell sorter analysis. The baseline number of CPCs was smaller in the AP group
than in controls. In the AP group, body mass index (BMI) correlated positively with the baseline number of CPCs
and was an independent predictor of CPC count in multivariate regression analysis. Other conventional risk
factars, daily exercise activity and statin administration showed no association with CPC count. CPC counts

remained unchanged within 24 h after PCI.

Conclusions: CPC counts in patients with AP are influenced by BMI, but not by cther coronary risk factors.

CPC counts remain unchanged within 24h after PCL.

(Circ J 2010; 74: 1929—1935)

Key Words: Coronary artery disease; Endothelium; Exercise; Percutaneous coronary intervention; Prognosis

(EPCs) are found in peripheral blood, and can be

incorporated into injured and new vasculature.? The
numbers and function of EPCs, which are assumed to reflect
endothelial function and endogenous vascular repair capac-
ity, have been reported to predict the occurrence of car-
diovascular events in populations without cardiovascular
disease.>$ Although no uniform definition regarding EPCs
has been accepted, quantification by flow cytometry is a
simple and pragmatic approach in the clinical setting. Using
this method, we have previously found that moderate daily
exercise for >4h/week increases the number of circulating
CD34+/133+ progenitor cells (CPCs) and exercise capacity
3 months after the onset of AMI? and CPC counts appear to
correlate positively to exercise capacity, but not to reduction
of restenosis with bare metal stent (BMS) implantation.
Banerjee et al recently showed that CD34/CD31-positive
EPC colony-forming units in the peripheral circulation are
increased at 12h after percutaneous coronary intervention
(PCI) in patients with stable angina pectoris (AP), but not in
patients with acute coronary syndrome.!® Although EPCs are

Bone marrow-derived endothelial progenitor cells

important for repairing denuded endothelium in the vessels
injured by PCIL, the clinical significance of CPC counts in
stable AP patients undergoing PCI remains unclear.>!®

Editorial p1804

The present study examined the clinical significance of
the CPC count quantified by flow cytometry as a biomarker
in patients with stable AP undergoing PCI. The specific aims
were to explore factors contributing to the number of CPCs
and acute mobilization of CPCs after PCIL.

Methods
Study Population

The patient group in this multicenter, prospective, observa-
tional study comprised 52 consecutive patients with stable
AP who were admitted to hospital between March and July
2006 to undergo elective catheter coronary revasculariza-
tion with balloon (POBA, n=5) and/or BMS (n=9) and/or
sirolimus-eluting stent (SES, n=38). Another 50 age-matched
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