119

R

AT DEENE IR B EIMR/ N 1 /N A HTRTED
HEEHEREICSE A 2BEICOVT

WA M #PT,MSY ¥ R # ZEPT,PhD? W A EH APT,MSV
KA # S PTV & H #PTV W gt MD ¥
W E E —MD?Y # W A AMD,PhD?¥

1) FMmEEN&SHE Ve Ys—2a UF

2) RE)ZL KRS REES RS FeaT

3) FMEMEMN SRR OIS R

4) MEZRERE BEUNEY)F— 3 YEWRER)NE) 5F— 3 VF#F
(B ATaT OB G 2 EB 25, EEIR/ N A 28 AMTHT % O B IC S 2 2 B OWTHE L 72,
FRIZ, 2010510 H A 52011410 A F T2 ARG & 9% B CTREIR B ENIR 2N £ 78 2405 % Fed7T L
LIEINE Y 7= 3 YIZBM L7 REBI64TH Do Ml OEBEEOAMEIZOWT 2RI L, il
HI - A8 1A B - 82 2 B E IS, ZEEML T 5 MO IEB) 2 T L. BEIR S A S 2RI TOH
B 2 el L 720 AN ESI B2 A AT, Mitg 1 EE X )il 2 8 H T RIS ARG
BB THo72 (p<0.05)o —F7. EEFIEOZWETIE, MiEl. Wk 1HE. W% 2 B E O &

TGS, RIZEAREE & b ICH B RERZBD L o7z METOBBEM ZEE X, EHIR A 7S 2R
DRIZIEANFEG B O MBI BRI 288 2 52 5 2 AR E N7,

F—T—F ARk  EBEIR N A A
I @JRUBIC
DHREBHEICB T 5 AR PR T O

AL ST 5, AAMREREE OB E 8B IR
BHROFEA [1] REIEMABIROFEA [2 — 4]
LMD Do EIED A S TR T
MG, AEIE A 8 A OV, BB, A A b LA
7 & RIS E 2 55 [5] Sk,
BRSNS A 73 2452 D b O HYEIAL ARG B) % 50
32 [6] CEpWEINTHD, WD
5 AENT ZERFIC 2 ~ 5 %D W 5 XA L T
BO . WG 2 HHARE AT O T K
T2 0% 0AZE & V) o LI BRI A
RSB OIHNC X DT L. O %, IR,
SO L TR BEEHH[5, 7]

DS EEE

EEbhTWwa,
EEIEB I AR 2 N S, HEEFRICS
VF % BRI FEAE R DA AR 2 B L CAETR O Y
EET ARRICO W TIREIC BT % Sk
WHETAHA FI4 Vi@ EhTwb, F7-,
WREMINEYF—Ya vro—BELTOES
Z EEBRETORIE, EEIRA X OFEAR
ODAEREIC X 2 ABRZHS L. AdrPRed®
THIEFMOENT WD [8]. HIKES Ok
(BB BY 2 PP L, Bl SRS B 2 6
L3-8, HEMEEEZYESES (9]0

LUy el 0B E B ASEE IR N A 7S A Hif
%ICBIT 5 HEMRIEE O LI 5 2 % 8B
WTIRBLIZEN TR,

AWEFED B W9 AT O HE Y 22 BB ASE B IR



120 MEERBEYNEUT -3 R FE8EE2S (2013F3 A)

A 7S AATHT £ O B O B (LIc 5 2 5 8
WZOWTHEHT5ZETH 5D,

I XM&RETE

A XF

20104E10H 2> 520114E10 H & TIZREAIHAEM &
I3 Bt TREIY HBGEBIIR S £ 7S 240 % HEAT L. O
B NEY T— a3 BN L7ERI6% (64.8
£10.2i%, B35, KH3H) (K1) 205
& L7z RATHMEN SRR ) N 77—
g vy7ur 7 aid EBiiofrob L. Hi#EH X
0 B U i 2 & BRSO I AT B 2 SE R L
200mAATAHREE 2o TURE, TV T A =% %
L CHBERER) % k& U7 BBk 2 i
FT5TUTTATHD, TINTRA— ¥ OB
BRI L B SME B (AT) DU IS E R %

BEH %) 16
i (%) 64.8=10.2
PR (%) B1E13(81%) /% 3 (19%)
INAISARE () 3.2%0.2
701 7 2 B (%) 64.3%12.0
OPCAB 10
=X on-pump beating CABG 4
standard CABG 2
TR (93) 294*15.5
TR R R R (53) 662+ 138

NYHAGHE (%) 16 03/7/NO

BRI (%) £11(69%) 5 (31%)

mIE (%) 712(75%) ./ #: 4 (25%)

RERHEY (%) F14(88%) 1 2 (12%)

P = B AR

NYHA : New York heart association. OPCAB (off—pump
beating CABG) : .UTIE) TiEBIIR/ S A 73X A4, on—pump
beating CABG : AT T OHE) TREBIIR N A 73 248,
standard CABG @ AL Coili O Al Pl Bk N A 78 2 4l

T, FERiL 720 72, HHEEAIERERE O R EAREE
Zif—9 5720, Bigger [10], Liao [11], Niemeld
(12] OFEATHIZEICHE U, BRIBYEC i 28 - B2
VI EOFIEE - GRS FRE S 2 AR - R4
DR ERAAL O A - AT HT ORMERTEE DR - A
LIMEAE R ENT ORETT - BTl O FEATREB] I B
HRU7z0 PR\, FABHAG R (S HKIR S OF T B8
WCCHIZED BIG - HE:CB L CTHa 2Bl %17
W, BRI X o THEZG. 2B, AR
MHEEM PR LR S OREFZ22-12) 12
XD RAEZT, FEiL 7z,

B Hik

SHRF AT, Witk 1 EE, Wik 2 EE IO
ZEl%E4s (CamNtech Inc, Acti-Heart) % Fuy,
DR B SRUEE % )5 L CRRIFE Z 51 L
i X A 7-RRIE B O FR IR 9 3 T2 A2 0 L C ot
7 =) TEH AT 5 720 FHHIIE. Bigger. Pomer-
anzH O FEICHE L TR TS50 & L [13
—14]. ZOH TS N 722560312 L TR
7 =) TEHEIT o720 WRBITE, RS04 T
XY Ry FEREHE L, %2 K2R <10~17
R EHI 247 - 72 [15] . LB X _F.ORRMFE T20%
DL EOZEALH B 2 I AN E LCHlE [16]
L. BA Lol 7 — ) m 840 & % Bk
TRMT 24T o 720 BT O, 1 5 N7
J% 43 ©0. 04~0. 15Hz % K& % $L (low frequency :
LF) % 4 0.20~0.35Hz% &5 J& #% % (high fre-
quency : HF) %4 & L. HFK 75 % Bl 58 & A R %
H). LFHFM % ZEAMEEE O\E L LTHY
72 [17]0 MR E Z MR OEEHIEO A ED 2 B
THF L. fimi, Wik 1 AHE. itk 28 H CTHF
)% &£ LF/HFH D #ERFZEALIZ DO W THIER L 72,
B, EEEEICEL T, DRSBTS
WIS A A KT 4 D&, Mmooz
W& D3 mELE 2055 B Ak S 2 B EE o
HiECTHR L7z [8],



WAl DEEN B R BEIR/ A /N ZMETR D B EHREEICE A ZBICOVT 121

C #EtErNE
HEEER O BZT RSOV T, 2HE.
Mann-Whitney DU E % 17 >, 7 il OHF 55 &
LF/HFL 122 W T idMann—-Whitney DU & % 17
5720 FEENEER O 2 BRI B BMET. Wik 1
JHEH. itk 2 8 H OHFS £ LF HFH 2D W T
1%, Friedmant® & % A & T & 111X, Bonferroni®
ZEEEEZHWT, SHEICBIT 2 /%#EI2OW0n
THEL L7z, Bonferronith % i/ L 724 BK#E Ip

<0.016& L, fiidp<0.05& L7z

I #XR

WE L) EBBEEZETLIERERIITS
(44%) . HEEPEHEI R VEERITZ IS (B6%) T
HO, BEEZIROL o7, EEFELZET S

L, FHCTH6moESHEERLTHBY., 11
H72 0 OEBIEEIX30~605Tdh - 720 EEENX
FEBITHRATEE/RL TB Y. ST ERE
RFAEL TV LRdr ol

WA OMEEY T E DA M X - THFL 72 2 BER
2B 2 BETRET. OB il SR
FIE, AREZRO o7z (R2), B
FERERE O KRR ORI ZAL 2 £ 3 1R T, HE)
BEZ AT HHT. HFE 5 ORI 2 AL A A
(42.8+37.4 [ms?]), M %18 H (25.0%44.7
[ms?]) . % 2 8 H (65.0+103 [ms?] ) TH D,
Witk 1 HE XDtk 2 HH CTHREICRMTH - 7
(p<0.016) LF HFITIZ. BEFWICHELE
LIZFED N o7z, HEFE 2 WEHIZB W
T, HF LE HEWIZRER A B 2 2401338
OOLNLEho7,

x2 EHHEER BEE®
EHEED Y EEEEZ L pfH
BHEB (%) 7 9 n.s
i (%) 70.4%5.8 60.4%11.0 n.s.
PR (B %) BYE6 1 BT Ak 2 n.s.
INAIRZAARE (R) 3.1%£0.9 3.2%0.8 n.s.
WA BRI (%) 63.9%12.2 64.7%12.5 n.s.
OPCAB 2 8 n.s.
on—pump beating 3 1 n.s.
standard CABG 2 0 n.s.
TAfrigE (93) 28019 311+22 n.s.
FARRIFERER () 556 71 741+ 240 n.s.
NYHA (%) 13/01/ M3/ /N0 | 13 /012 M4/ N0 n.s.
PERE (%4) 5,2 A6 M3 n.s.
LT () 43 H8 /1 n.s.
MREARH R (%) 61 8 1 n.s.

A =




122 LR ey

DNEVTF—2a R $85%E25 (2013F 3 A)

X3 BHEGEREOREERORRZE

itk 18 H itk 2 M H
HF [ms?] 42.8+37.4 25.0=44.7 65.0=103. 0%
HEEE HY
LFHF 1.6+0.8 1.5%1.5 0.8%0.6
HF [ms?] 27.3%29.7 20.3+18.6 13.0£10.0
WEPEE &L
LFHF 2.9%1.5 2.5+1.6 2.3+1.2

Pl + R 22
HF : high frequency. LF:low frequency

vV ZE

AR BNT, EEHEZ AT LHETIE,
% 18 H A St4 2 8 B CRIZCE ARG B ot
D7z BB BTN, ek 108
H. itk 2 8 H TOREMBIES), 858 EARE
BILICHE R A RO L h o7,

HEPHEA AT AHICB VT, Wik 1EE»S
Witk 2 H CRIZEMFRGE 2 A BICHHE L Tw
2o WY TEE L, EAEH 7 & O KA S 2L
EARE AR AN O RO % WD S &, B2
B OS2 V% THE S 5 2 12 &) SRR
Do), B EAFIEB O [9], MiF 2

VT RLFY VIBERRT VT LT VOR
B8], TovIAF vy IR TV RATO Y

WA [19], M —EfbERoOMMP > Pt
Y1 OWD [20] &L MR T OB ER)
EDHESINTVD, T2, HINGOHHE,
R, BIEO VTR OBEZ AT 256
STREBIR S A 7S AT RIS I\ TR RANRR D L HE DS
W9 5 [21]o KleigerS I EB 21T 2 LI12L D
A R &l U ORI S I X B
[22] &5 LCTv 5, La Rovere S I30E BT
LIRT O RIS AR RE AT WEE T IE, R BIE
%O FARERERE O R h 2 AE & LKA XV b
OPHNCBIME L 72 [23] LELL TV,
ARBFZE T I AR O EBEE O A I D 53,
x5 OBEIRNG - LT - i B A R o BE

* Mtk 1EE vs Wik 28H : p<0.016

fE. T O HA MR RE ORI L CTH B =
RO SNLn o7z, EEFEOFMED 2 BET,

WIHTOHFIZ DO W TH EAZ RO B h o 7205 i
B OEFEEZ AT 2R BV TilTiR O RIS &
FERERE D M B WIS & ) KR &2 15
720 RBFFEDFERIL, I EANFEG P25 VR

HEMEREORL LR EEIHEONDL LW H
. Kleiger>. La Rovere®b @ #t 15 [21-23] &
FREDFERTH o720 D28, WEIRSA 78R
MiE & 0 EEEE R AT 5 BT EEREOR)
RHRE L W0 BHEARERERE O 0117 53 H % 2

WZHELAZ ERIEI N,
EEEED R WEETIE, R IZEI S REAN RS B
O)Eiiﬁ) &b%ﬂ&ﬁ)’) 7;0 ‘L‘Jg‘élb\lb\% jgl/“(

R R EB AR S B SR AR & B
L TV 2 FE R & A2 P2 B b 2 RIS A kg P 7
{1590 N A N el S BN 12 O el e /A
HELTW2 [24] LENTBY, DAEBHOKT
DERLZFERIEZEE, Oz g% & o0
RO L EEREORTIZE 5 TAEL S
[25]c EEIHEIC LD ERFERZ TS 5
(23] ZEWEWMHE IR TS, EENC X 2RI K
MFRTE B OIS E 1 — IS H BAL O RS TH %
[24] 728, HEEPEEDS 2 VEECHREREIIICB T
% S50 o0 3B B T U R IR T B O 2 % 1%
BOONLEholzbEZ BN,

RIFFEILEENIR N A 7S 25 t4 B O R %
HD B T REROFEDOHER 22 L) A 7 558



TR DEEN B IE N BEIR/ N 1 /X AR D B R SREHEEEICS 2

FOE#RDGD D, AUIEOKRIE, H—HiFxTo
MRTH L. GRIIMIER COME ZERL., JE
PIFEHRL L TV RESHLEEZDOND, A
BERT 2% B DA A% Elifi L TV RWO T, iiaT o
HEOWESKNETH - 72, HIKEH T,
Bm o L, EEIE R CTHEMRE Z21To Tn &

72\,

\4

o

WrET OB 2 BB, EEIIRS A S AR D
RIZEAREE B O MR RAF B2 525 2 &
AIRIRE N2,

(ZE3xE]

(1]

[2]

(3]

(4]

[5]

Liao D, Cai J, Rosamond WD, et al Cardiac
autonomic function and incident coronary heart
disease : a population—based case—cohort study.

The ARIC Study. Atherosclerosis Risk in Com-

munities Study. Am J Epidemiol 1997 ;145
696-706.
Mg¢lgaard H, S¢rensen KE, Bjerregaard P At-

tenuated 24-h heart rate variability in apparently
healthy subjects, subsequently suffering sudden
cardiac death. Clin Auton Res 1991 ; 1 :233-
227.

Odemuyiwa O, Malik M, Farrell T, et al
Comparison of the predictive characteristics of
heart rate variability index and left ventricular
ejection fraction for all-cause mortality, arrhyth-
mic events and sudden death after acute myo-
cardial infarction. Am J Cardiol 1991 ; 68
434-439.

Hinkle LE Jr, Thaler HT Clinical classifica-
tion of cardiac deaths. Circulation 1982 ; 65
457-464.

Kleiger RE, Miller JP, Bigger JT Jr, et al
Decreased heart rate variability and its associa-
tion with increased mortality after acute myocar-

dial infarction. Am J Cardiol 1987 ; 59 256

[6]

(7]

[8]

(9]

(10]

[11]

[12]

[13]

[14]

[15]

FEIIOWVWT 123

-262.

Hogue CW IJr, Stein PK, Apostolidou I, et al
Alterations in temporal patterns of heart rate
variability after coronary artery bypass graft sur-
gery. Anesthesiology 1994 ; 81:1356-1364.
Hayano J, Sakakibara Y, Yamada M, et al
Decreased magnitude of heart rate spectral com-
ponents in coronary artery disease. Its relation to
angiographic severity. Circulation 1990 ; 81
1217-1224.

AR, AR —, AR, OIS
BUFLEEREICEHT LA P74 > (EBRE
IROBW BRI T 2014 FF4 > (2000 -
200145 BE & [T ZE8E#R %) ) . Circulation Journal
2002 ; 66 Suppl.IV : 1177-1247.
Kollai M, Jokkel G, Bonyhay I, et al Rela-
tion between baroreflex sensitivity and cardiac
vagal tone in humans. Am J Physiol 1994 ;
266 :H21-27.

Bigger JT Jr, Fleiss JL, Rolnitzky LM, et al
Time course of recovery of heart period vari-
ability after myocardial infarction. J Am Coll
Cardiol 1991 ; 18 1643-1649.

Liao D, Evans GW, Chambless LE, et al
Population—based study of heart rate variability
and prevalent myocardial infarction. The Athero-
sclerosis Risk in Communities Study. J Electro-
cardiol 1996 ; 29 :189-98.

Niemeld MJ, Airaksinen KE, Huikuri HV : Ef-
fect of beta—blockade on heart rate variability in
patients with coronary artery disease. J Am Coll
Cardiol 1994 ; 23:1370-1377.

Bigger JT, Fleiss JL, Rolnitzky LM, et al
The ability of several short—term measures of
RR variability to predict mortality after myocar-
dial infarction. Circulation 1993 ; 88 927-
934.

Pomeranz B, Macaulay RJ, Caudill MA, et al
Assessment of autonomic function in humans by
heart rate spectral analysis. Am J Physiol 1985
; 248 : HI151-HI153.

Lipsitz LA, Ryan SM, Parker JA, et al

Hemodynamic and autonomic nervous system re-



124

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

MEERBEYNEUT -3 R FE8EE2S (2013F3 A)

sponses to mixed meal ingestion in healthy
young and old subjects and dysautonomic pa-
tients with postprandial hypotension. Circulation
1993 ; 87 : 391-400.
Marek Malik Heart Rate Variability : Stan-
dards of Measurement, Physiological Interpreta-
tion, and Clinical Use. Circulation1996 ; 5
1043-1065.
Akselrod S, Gordon D, Ubel FA, et al : Power
spectrum analysis of heart rate fluctuation: a
quantitative probe of beat—to—beat cardiovascular
control. Science 1981 ; 213 : 220-222.
Fujimoto S, Uemura S, Tomoda Y, et al : Ef-
fects of physical training on autonomic nerve
activity in patients with acute myocardial infarc-
tion. J Cardiol 1997 ; 29 : 85-93.
Braith RW, Welsch MA, Feigenbaum MS, et al
Neuroendocrine activation in heart failure is
modified by endurance exercise training. J Am
Coll Cardiol 1999 ; 34 : 1170-1175.
Maeda S, Miyauchi T, Kakiyama T, et al : Ef-
fects of exercise training of 8 weeks and de-
training on plasma levels of endothelium—derived
factors, endothelin—1 and nitric oxide, in healthy
young humans. Life Sci 2001 ; 69 : 1005-
1016.
JAHBER] DB A XY FOVIRITIC X 25K
BYARAMAT PHEEARTE B 0> F AR B SF A 12 B 9
HHFE. EHARE 1997 ;5 34 & 442 —450.
Kleiger RE, Bigger JT, Bosner MS, et al
Stability over time of variables measuring heart
rate variability in normal subjects. JACC 1992 ;
20 :552-558
La Rovere MT, Bersano C et al Exercise—in-
duced increase in baroreflex sensitivity predicts
improved prognosis after myocardial infarction.
Circulation 2002 ; 106 : 945-949.
BrlEkER] D 3% LY NEY T a0
R DOTips Q37 HAMRIES B LT L
DEIBLMENDHEDN?, VXX N—}7
77 @k, PilE)E, B, 2008, pp233-—
235.
MR C Introduction  /LMTIZEB) O ERIR IS A — £

P EL, FRREEEAN, TR, AR ARk
peopslE, 5, 1999, ppl —27.



WAl DEEN B R BEIR/ A /N ZMETR D B EHREEICE A ZBICOVT 125

The influence of preoperative habitual exercise
on the autonomic nervous system before and
after coronary artery bypass grafting
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[Purpose] The purpose of this study was to investigate the influence of preoperative habitual exercise on
the autonomic nerve function before and after coronary artery bypass grafting (CABG). [Method] Sixteen
patients underwent CABG from October, 2010 to October, 2011 in Kishiwada Tokusyukai Hospital and
were examined. They participated in phase I and II cardiac rehabilitation there. They were classified
into two groups which had preoperative habitual exercise or not before admission. We analyzed their
heart rate variability on supine at rest before surgery, and in the first and second week after surgery. The
data were compared before and after CABG. [Result] The parasympathetic nerve activity in patients with
any habitual exercise was higher in the second week after surgery than the first week (p<0.05). The
autonomic nervous activity in patients without it did not have any significant difference before and after
CABG. [Conclusion] We concluded that preoperative habitual exercise played an important role to recover

the parasympathetic nerve activity after CABG.



