Remnant lipoprotein cholesterol and oxidized LDL in CAD

115

[3] Kugiyama K, Doi H, Takazoe K, Kawano H, Soejima H, Mizuno
Y, et al. Remnant lipoprotein levels in fasting serum predict
coronary events in patients with coronary artery disease.
Circulation 1999;99:2858—60.

[4] Karpe F, Boquist S, Tang R, Bond GM, de Faire U, Hamsten A.
Remnant lipoproteins are related to intima-media thickness
of the carotid artery independently of LDL cholesterol and
plasma triglycerides. J Lipid Res 2001;42:17-21.

[5] McNamara JR, Shah PK, Nakajima K, Cupples LA, Wil-
son PW, Ordovas JM, et al. Remnant-like particle (RLP)
cholesterol is an independent cardiovascular disease risk
factor in women: results from the Framingham Heart Study.
Atherosclerosis 2001;154:229-36.

[6] Imke C, Rodriguez BL, Grove JS, McNamara JR, Waslien
C, Katz AR, et al. Are remnant-like particles indepen-
dent predictors of coronary heart disease incidence?
The Honolulu Heart study. Arterioscler Thromb Vasc Biol
2005;25:1718-22.

[7] Steinberg D, Witztum JL. Is the oxidative modification
hypothesis relevant to human atherosclerosis? Do the
antioxidant trials conducted to date refute the hypothesis?
Circulation 2002;105:2107—11.

[8] Mertens A, Holvoet P. Oxidized LDL and HDL: antagonists in
atherothrombosis. FASEB J 2001;15:2073—-84.

[9] Itabe H. Oxidized low-density lipoproteins: what is under-
stood and what remains to be clarified. Biol Pharm Bull
2003;26:1-9.

[10] Toshima S, Hasegawa A, Kurabayashi M, Itabe H, Takano T,

Sugano J, et al. Circulating oxidized low density lipopro-

tein levels. A biochemical risk marker for coronary heart

disease. Arterioscler Thromb Vasc Biol 2000;20:2243-7.

Holvoet P, Mertens A, Verhamme P, Bogaerts K, Beyens

G, Verhaeghe R, et al. Circulating oxidized low density

lipoprotein is a useful marker for identifying patients with

coronary artery disease. Arterioscler Thromb Vasc Biol
2001;21:844-88.

Kugiyama K, Sugiyama S, Soejima H, Kawano H, Sakamoto

T, Takazoe K, et al. Increase in plasma levels of oxidized

low-density lipoproteins in patients with coronary spastic

angina. Atherosclerosis 2001;154:463—7.

Holvoet P, Vanhaecke J, Janssens S, Van de Werf F, Collen D.

Oxidized LDL and malondialdehyde-modified LDL in patients

with acute coronary syndromes and stable coronary artery

disease. Circulation 1998;98:1487—94.

[14] Ehara S, Ueda M, Naruko T, Haze K, Itoh A, Otsuka M, et
al. Elevated levels of oxidized low density lipoprotein show
a positive relationship with the severity of acute coronary
syndromes. Circulation 2001;103:1955-60.

[15] Nordin Fredrikson G, Hedblad B, Berglund G, Nilsson J.
Plasma oxidized LDL: a predictor for acute myocardial
infarction? J Intern Med 2003;253:425-9.

[16] Shimada K, Mokuno H, Matsunaga E, Miyazaki T, Sumiyoshi
K, Miyauchi K, et al. Circulating oxidized low-density
lipoprotein is an independent predictor for cardiac event
in patients with coronary artery disease. Atherosclerosis
2004;174:343-7.

[17] Shimada K, Mokuno H, Matsunaga E, Miyazaki T, Sumiyoshi K,
Kume A, et al. Predictive value of circulating oxidized LDL
for cardiac events in type 2 diabetic patients with coronary
artery disease. Diabetes Care 2004;27:843—4.

[18] Meisinger C, Baumert J, Khuseyinova N, Loewel H, Koenig
W. Plasma oxidized low-density lipoprotein, a strong predic-
tor for acute coronary heart disease events in apparently
healthy, middle-aged men from the general population. Cir-
culation 2005;112:651-7.

[19] Palinski W, Horkko S, Miller E, Steinbrecher UP, Powell HC,
Curtiss LK, et al. Cloning of monoclonal autoantibodies

[11]

[12]

[13]

to epitopes of oxidized lipoproteins from apolipoprotein

E-deficient mice. Demonstration of epitopes of oxidized

low density lipoprotein in human plasma. J Clin Invest

1996;98:800—14.

Nakajima K, Saito T, Tamura A, Suzuki M, Nakano T, Adachi

M, et al. Cholesterol in remnant-like lipoproteins in human

serum using monoclonal anti apo B-100 and anti apo A-l

immunoaffinity mixed gels. Clin Chim Acta 1993;223:53-71.

Nakajima K, Okazaki M, Tanaka A, Pullinger CR, Wang

T, Nakano T, et al. Separation and determination of

remnant-like particles in human serum using monoclonal

antibodies to apo B-100 and apo A-l. J Clin Ligand Assay
1996;19:177—83.

Nakada Y, Kurosawa H, Tohyama J, Inoue Y, |kewaki K.

Increased remnant lipoprotein in patients with coronary

artery disease—evaluation utilizing a newly developed rem-

nant assay, remnant lipoproteins cholesterol homogenous
assay (RemL-C). J Atheroscler Thromb 2007;14:56—64.

Kotani K, Maekawa M, Kanno T, Kondo A, Toda N, Manabe M.

Distribution of immunoreactive malondialdehyde-modified

low-density lipoprotein in human serum. Biochim Biophys

Acta 1994;1215:121-5.

[24] Miyazaki T, Shimada K, Sato O, Kotani K, Kume A, Sumiyoshi
K, et al. Circulating malondialdehyde-modified LDL and
atherogenic lipoprotein profiles measured by nuclear mag-
netic resonance spectroscopy in patients with coronary
artery disease. Atherosclerosis 2005;179:139-45.

[25] Definition and the diagnostic standard for metabolic
syndrome—committee to evaluate diagnostic standards
for metabolic syndrome. Nippon Naika Gakkai Zasshi
2005,94:794—809 [in Japanese].

[26] Eberly LE, Stamler J, Neaton JD. Multiple Risk Factor
Intervention Trial Research Group. Relation of triglyceride
levels, fasting and nonfasting, to fatal and nonfatal coro-
nary heart disease. Arch Intern Med 2003;163:1077—83.

[27] Jeppesen J, Hein HO, Suadicani P, Gyntelberg F. Triglyceride
concentration and ischemic heart disease: an eight-year
follow-up in the Copenhagen Male Study. Circulation
1998;97:1029-36.

[28] Hokanson JE, Austin MA. Plasma triglyceride level is a
risk factor for cardiovascular disease independent of high-
density lipoprotein cholesterol level: a meta-analysis of
population-based prospective studies. J Cardiovasc Risk
1996;3:213-9.

[29] Fruchart JC, Nierman MC, Stroes ES, Kastelein JJ, Duriez P.
New risk factors for atherosclerosis and patient risk assess-
ment. Circulation 2004;109:11115-9.

[30] Packard CJ, Saito Y. Non-HDL cholesterol as a measure
of atherosclerotic risk. J Atheroscler Thromb 2004;11:
6—14.

[31] Hitsumoto T, Takahashi M, lizuka T, Shirai K. Relationship
between preheparin lipoprotein lipase mass concentra-
tion in serum and bare metal stent restenosis. J Cardiol
2006;48:65—73.

[32] Itabe H, Takeshima E, lwasaki H, Kimura J, Yoshida Y,
Imanaka T, et al. A monoclonal antibody against oxidized
lipoprotein recognizes foam cells in atherosclerotic lesions.
Complex formation of oxidized phosphatidylcholines and
polypeptides. J Biol Chem 1994;269:15274—9.

[33] Ky B, Burke A, Tsimikas S, Wolfe ML, Tadesse MG, Szapary
PO, et al. The influence of pravastatin and atorvastatin
on markers of oxidative stress in hypercholesterolemic
humans. J Am Coll Cardiol 2008;51:1653—62.

[34] Itabe H, Yamamoto H, Imanaka T, Shimamura K, Uchiyama
H, Kimura J, et al. Sensitive detection of oxidatively modi-
fied low density lipoprotein using a monoclonal antibody. J
Lipid Res 1996;37:3745-53,

[20)

[21]

[22]

(23]



116

M. Hiki et al.

[35] Holvoet P, Kritchevsky SB, Tracy RP, Mertens A, Rubin
SM, Butler J, et al. The metabolic syndrome, circulating
oxidized LDL, and risk of myocardial infarction in well-
functioning elderly people in the health, aging, and body
composition cohort. Diabetes 2004;53:1068-73.

[36] Ford ES, Mokdad AH, Giles WH, Brown DW. The metabolic
syndrome and antioxidant concentrations: findings from the
Third National Health and Nutrition Examination Survey.
Diabetes 2003;52:2346-52.

[37] Zambon A, Hokanson JE, Brown BG, Brunzell JD. Evidence
for a new pathophysiological mechanism for coronary artery
disease regression: hepatic lipase-mediated changes in LDL
density. Circulation 1999;99:1959—-64.

[38] Weinbrenner T, Schroder H, Escurriol V, Fito M, Elosua
R, vila J, et al. Circulating oxidized LDL is associated
with increased waist circumference independent of body
mass index in men and women. Am J Clin Nutr 2006;83:
30-5.

-

[39] Yasue H, Nakagawa H, Itoh T, Harada E, Mizuno Y. Coronary
artery spasm—clinical features, diagnosis, pathogenesis,
and treatment, J Cardiol 2008;51:2-17.

[40] Nishi K, Itabe H, Uno M, Kitazato KT, Horiguchi H, Shinno
K, et al. Oxidized LDL in carotid plaques and plasma asso-
ciates with plaque instability. Arterioscler Thromb Vasc Biol
2002;22:1649-54.

[41] Ehara$S, Ueda M, Naruko T, Haze K, Matsuo T, Ogami M, et al.
Pathophysiological role of oxidized low-density lipoprotein
in plaque instability in coronary artery diseases. J Diabetes
Complications 2002;16:60—4.

[42] Gensini GG. A more meaningful scoring system for deter-
mining the severity of coronary heart disease. Am J Cardiol
1983;51:606.

[43] Navab M, Berliner JA, Subbanagounder G, Hama §, Lusis
AJ, Castellani LW, et al. HDL and the inflammatory response
induced by LDL-derived oxidized phospholipids. Arterioscler
Thromb Vasc Biol 2001;21:481-8.

Available online at www.sciencedirect.com

“=.” ScienceDirect

=175—



Circ J 2008: 72: 1230-1234

Effects of a Phase IlIl Cardiac Rehabilitation Program on
Physical Status and Lipid Profiles in Elderly Patients
With Coronary Artery Disease

— Juntendo Cardiac Rehabilitation Program (J-CARP)
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Background Limiled data are available regarding the effects of phase [l cardiac rehabilitation on the physical
status and risk factors in elderly patients with coronary artery disease (CAD).

Methods and Results  Thirty-four male CAD patients (>65 years old) were randomly assigned to an inlerven-
tion group (n=18) or a control group (n=16). The intervention group participated in a phase 1l cardiac rehabilita-
tion program consisting of exercise training. diet therapy, and weekly counseling for 6 months. In the control
group. usual outpatient care was provided. In the intervention group, body mass index, waist size and fat weight
significantly decreased: peak VO2 and anaerobic threshold VO2 were maintained; isokinetic peak torques of knee
extensor and flexor muscles significantly increased; anterior trunk flexibility was significantly improved. In the
control group. all parameters were unchanged except for peak VO2, which significantly decreased. In the inter-
vention group, serum total cholesterol levels significantly decreased atter cardiac rehabilitation. However, high-
density lipoprotein-cholesterol and apoA-I levels also decreased. [n the control group. no significant change in
lipid profile was observed.

Conclusions The results suggest that phase [l cardiac rehabilitation could be beneficial for elderly patients
with CAD. (Circ J 2008; 72: 1230-1234)

Key Words: Coronary artery disease; Elderly patients; Exercise; Lipid profile; Phase I cardiac rehabilitation

4 I Yhe rapid growth of the elderly population in Japan
has led to u remarkable increase in patients with
coronary arlery disease (CAD). The elderly have a

2-to 3-fold higher incidence of acute myocardial infarction

when compared with younger persons. They also have more
complications, resulting in prolonged hospital stays with
low physical function and substantially higher fatality rates
after CAD events!=? Because of this high rate of mortality

and morbidity, prnimary and secondary prevention are im-

portant strategies not only to improve survival but also to

maintain the active social life of the elderly population.
Cardiac rehabilitation has been reported as effective for

umproving coronary risk factors and increasing exercise

tolerance in patients with CAD after cardiac events!—®

Although the benefits ol cardiac rehabilitation have been

reported in elderly as well as younger patients:=7 recent

reports suggest that elderly patients are not referred 1o or
vigorously encouraged to attend these programs?-!! In
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general, cardiac rehabilitation programs are performed in 3
stages: acute stage (phase T), subacute stage (phase 1I), and
chronic stage (phase IMT). [n Japan, most cardiac rehabilita-
tion programs have been phase T and some phase 11%1°
whereas phase II cardiac rehabilitation has not often been
performed because until March 2006, it was not covered by
Japanese health insurance. Therefore, limited data are avail-
able regarding the cffects of phase Tl cardiac rehabilitation
on psychological and physical status. We previously reported
that a phase I cardiac rehabilitation program. namely the
Juntendo Cardiac Rehabilitation Program (J-CARP). sig-
nificantly improved several aspects of the quality of life for
elderly patients with CAD!!

In this prospective randomized clinical trial, we assessed
the beneficial effects of 6 months of phase IlII comprehen-
sive cardiac rehabilitation on physical status and coronary
risk factors in elderly male Japanese patients with CAD.

Methods

Subjects

We prospectively enrolled 39 consecutive male patients
who were more than 65 years old with stable CAD atend-
mg the outpatient clinic at Juntendo University Hospital.
Patients with ongoing congestive heart [ailure, liver dys-
tunction (aspartate aminotransferase 2401U/L), renal dys-
function (creatining =2.0mg/dl), or systemic diseases,
including malignancy and collagen discase, were excluded.
All patients had been referred at least 6 months after a
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major coronary event, such as acute myocardial infarction,
coronary artery bypass grafting, or percutaneous coronary
intervention. We randomly assigned these patients to an
intervention group (n=20) or a control group (n=19). We
measured exercise tolerance, muscle strength, and risk fac-
tor profiles before and after cardiac rehabilitation. Finally,
we obtained data from 34 patients (n=18 and n=16, respec-
tively) for the present study because we could not measure
the blood chemistry for 5 subjects under fasting conditions.
In the intervention group, subjects participated in an out-
patient phase Il cardiac rehabilitation program, while the
control group received usual outpatient care, including
monthly medical examination by the physician in charge.
Except for the rehabilitation protocol, standard medical
care was provided for both groups. Lipid-lowering drugs
and other medications that may affect lipid levels were
given at stable doses for at least 4 weeks before entry, and
the doses of these medications were not altered during the
study period. Subjects received full verbal and written ex-
planations of the nature and purpose of the study, and each
gave written informed consent. The study was approved by
the Ethical Committee of Juntendo University.

Rehabilitation Protocol

In the intervention group, subjects participated in a week-
ly outpatient phase M cardiac rehabilitation program that
included an exercise session, exercise prescription, dietary
instruction and an educational program for 6 months as de-
scribed previously!! Supervised exercise sessions at the
clinic consisted of approximately 15 min of warm-up exer-
cises including stretching, followed by 20—60min of con-
tnuous upright aerobic exercise (various combinations of
walking, bicycling, jogging, and other activities) and light
1sotonic exercise such as sit-ups and squatting using the pa-
tient’s own body weight, followed by approximately 15min
of cool-down stretching and calisthenics. The intensity of
exercise was prescribed individually at the anaerobic thresh-
old {AT) level as measured by a trcadmill exercise test
using expiratory gas analysis or a rating of 12-13 on the
standard Borg perceived exertion scale. In addition to the
weekly supervised exercise sessions, subjects were encour-
aged to perform acrobic exercise twice weekly (230 min) at
home at an intensity of heat rate of AT or a rating of 12-13
on the Borg scale. Each patient’s exercise prescription was
periodically adjusted for a gradual increase on the basis of
repeated treadmill testing. In the intervention group. patients
were instructed about the phase 11 diet of the American
Heart Association at the beginning and every 2 months of
the study. An educational program was also given Lo each
subject by physicians and nurses regarding ischemic heart
disease and risk factors at baseline. In addition. individual
counseling for physical and psychological conditions was
basically provided every wvisit, Subjects were frequently
encouraged by physicians, dictitians, nurses, and exercise
physiologists to comply with both exercise and dietary
instructions throughout the program.

Evaluation

In both groups. we evaluated the duily physical activity.
physical status, exercise tolerance. strength of thigh mus-
cles. serum lipid levels and glucose tolerance at baseline
and after 6 months.

Duaily Physical Activity  Daily physical activity was
evaluated using a pedometer (Lifecorder®, Suzuken Co,
Ltd. Nagoya. Japan), which can record the mean step count
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Table 1 Baseline Characteristics of the Patients
Intervention Control
group Lroup p value
in=18) (n=16)
Age (vedrs) 93 704 NS
BM! (kp/in®) 23.4+2.6 23:8+3.2 NS
Hypertension (%) 10156) 5(36) NS
Current smoker (% 1i6) 2014} NS
Diabetes mellitus 157 ) 7139 3136, NS
Dvslipidemia (") 11(61) 71441 NS
Mvyocardial infarcoom (77 ) 9(50) 964/ NS
PCI(%) 5(28) 7150 NS
CABG (%) 10(36) 4(29) NS
Ejection fraction (%) 64«12 66=15 NS

Time from last CVE (days) 1.934+1,742 1.514=1.385 NN

Vulues are meun value = 5D or number and percentage i parentheses

BMI, body mass index: PCL percutaneows coronary intervention; CABG,
coronary artery bypasy grafting; CVE, cavdiovascular event (including acute
myocardial infarcnen, PClL CABG)

and calculated meun energy of physical activity (or up to
42 days.

Physical Parameters  Physical parameters were assessed
by body mass index (BMI) and waist circumference. The
percentages of body fat and lean body weight were mea-
sured by the BOD POD® Body Composition System (Life
Measurement, Inc, Concord. CA, USA), which analyzes the
relationship between pressure and volume to derive the body
volume of a subject seated inside a fiberglass chamber.
Derivation of body volume, together with measurement of
body mass. permits calculation of body density and sub-
sequent estimation of percent fat and fat-free mass.

Exercise Tolerance  To assess peak oxygen consump-
tion (peak VO2) and the AT, all patients underwent treadmull
exercise lesting (Marquette Max-1, GE Healthcare Bio-
Sciences Corp, Piscataway, NJ. USA) using an expiratory
gas analysis machine (Vmax-29S. SensorMedics Co, Yorba
Linda, CA, USA). After resting. a warm-up was performed
for a few minutes at 2.0km/, followed by ramp loading
(0.6km/h every munute) until subjectuive exhaustion, pro-
gressive angina, ST-segment depression (22mm) or sus-
tained tachyurrhythmia defined by the published guideline!®
The AT was determined by the “V-slope™ method.

Strength of Thigh Muscles  Strength of the thigh mus-
cles was measured using the Cybex770 system (Cybex
Division of Lumex. Ronkonkoma, NY, USA). The isokinetic
peak torque of the knee extensor and of the flexor muscles
was measured at 180 /s,

Serwm Lipid Profiles Serum lipid profiles were ana-
lyzed after at least 12h of fasung. and the concentrations of
total cholesterol (TC), triglycende (TG). and high-density
lipoprotein-cholesterol (HDL-C) were determined by stan-
dard enzymatic methods using an auto-analyzer. Concentra-
tions of low-density lipoprotein-cholesterol were calculated
with Friedewald’s equation using the concentrations of TC,
HDL-C and TG.

Statistical Analvsis

The results are expressed as the mean value standard
deviation. Baseline characteristics of the itervention group
and the control group were compared using unpaired (-tesls.
Data at baseline and after 6 months were compared in each
patient by paired t-test to evaluate singular effects of cardiac
rehabilitation. A p-value of less than 0.05 was considered
significant.
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Table 2 Effects of Cardiac Rehabilitation and Exercise Training on Obesity Indices, Exercise Tolerance, Flexibility, and
Daily Physical Activity
Intervention group Control group
At baseline After & months At baseline After 6 months
Qhesity mdices
BMI (kg 234226 22,912 3% 23.5+3.1 23.7=3.2
Waest (em) 86 1=7.3 83,97 34% 86.9+4.7 87.3:9.6
% hody far 25.9+5.0 25.0+4.4 27.1+6.1 26.3+5.5
Fat weight (kg) 16.2+4.3 15.2+3.6*% 17.5+6.2 17.0+5.8
Lean body weight (kg) 45.8+4.8 45.5+5.1 45 4+4.8 46.2+5.7
Exercise tolerance
Peak VO (ml-kg™' min') 22.8+34 24.6+3.1 24.9+3.7 22423284
ATVO: (ml kg -mn) 124=1.6 13.2+2.0 12,618 12.0=2.0
Strength of thigh muscles isokinetic strength test (180°/s)
Extension, % Bw 1042211 14,9+ 14 5%% 96.6=26.9 97.3x29.9
Flexion, % Bw 61.819.1 73.8218.5%% 6252169 67.2+24 4
Flexibility
Anteflexion of the trunk (cm) —0.9=]2.2 3.1£9.7%* —1.6298 1 494
Daily phisical activity
Mean step counts (step/day) 78872889 80693, 149 6,.42822, 366 6,385+2,752
Calculated mean energy (kcalfday) 220<101 225+100 187293 184104
Vlwes are mean 5D, *p<(.03 compared with baseline, **p<0.01 compared with baseline,
Peak V2, peak oxygen consumprion; AT, anaerobic threshold. Other abbreviation see in Table |.
Table 3 Effects of Cardiac Rehabilitation and Exercise Training on Lipid Profile and Other Parameters
Intervention group Control group
At baseline After 6 months At baseline After 6 months
TC (mg/dl) 188227 179+28* 193+15 188+18
TG (mg/dl) 115246 121+59 132280 130+53
HDL-C (mg/dl) 50«13 47+10* 53«13 52212
LDL-C (mg/dl) 115220 10722 113220 110+22
ApoA-I (mg/dl) 130422 1232 ] ** 136+28 135223
ApoB (mg/dl) 104216 10219 108+16 106=20
FBS (mg/dl) 99:19 95215 103+23 97:20
Hemoglobin A1 (%) 5.7=0.7 5.8+0.7 6.1=1.2 6.0+1.0
Values are mean = SD. *p<0.05 compared with baseline, **p<0.01 compared with baseline.
TC, total cholesterol; TG, triglycerides; HDL-C, high-density lipoprotein-cholesterol; LDL-C, low-density lipoprotein-cholesterol;
Apo, apolipoprotein; FBS, fasting blood sugar.
Results trunk, and daily physical activity at baseline and after 6
’ months of rehabilitation are presented in Table 2. Based on
Baseline Characteristics the records of the Lifecorder, daily physical activity did not
The baseline characteristics of the intervention and con- remarkably improve in cither group. The mean step count

trol groups are presented in Table 1. The mean age of both
groups was relatively high because of the inclusion criteria.
Age and BMI, as well as the prevalence of smoking, hyper-
tension, and diabetes and other clinical characteristics,
were not statistically different between groups.

Parameters Afiter 6 Months of Cardiac Rehabilitation

No subject in either group showed any worsening of
symptoms or had clinical events during this study.

Obesity Indices  Obesity indices at baseline and after 6
months of rehabilitation in each group is shown in Table 2.
Obesity indices and daily physical activity were not sig-
nificantly different at baseline between the 2 groups. In the
intervention group, the BMI (from 23.4+2.6 to 22.9+
2.5kg/m?, p<0.01), waist circumference (from 86.1+7.3 1o
83.9+£7.3cm, p<0.01), and fat weight (from 16.2+4.3 to
15.2£3.6kg. p<0.05) significantly decreased and the lean
body weight was maintained (from 45.8+4.8 o 45.5+5.1 kg,
NS). In the control group, none of the parameters changed.

Physical Activity and Exercise Tolerance  Exercise tol-
erance. the strength of the thigh muscles, flexibility of the

of the intervention group and of the control group after 6
months went from 7.887+2 889 at baseline to 8,069+3,149
steps/day. and from 6,428+2.366 (0 6.385+2,752 steps/day,
respectively. The calculated mean energy expenditure of
physical activity in the intervention group and the control
group went from 220101 to 225+109 kcal/day, and 187+
93 to 184x104 kcal/day, respectively. In the intervention
group, peak VO: and AT VO: tended to increase after 6
months of rehabilitation (from 22.8+3.4 10 24.6+3.1 ml-
kg='-min~! and 12.4+1.6 to 13.2£2.0ml-kg-!'-min-!, respec-
tively). In the control group, however, peak VO: significant-
ly decreased (from 24.9£3.7 to 2243 2ml-kg-!-min-!,
p<0.01) and the AT VO: did not change during the study
period (from 12.6£1.8 to 12.0£2.0ml-kg-'-min-!). In the
intervention group, the isokinetic peak torques of the knee
extensor and flexor muscles were significantly increased
after 6 months of rehabilitation. In the control group, none
of the parameters changed. Moreover, flexibility defined by
anteflexion of the trunk was significantly improved in the
intervention group (from —0.9+12.2 to 3.129.7cm), but not
in the control group (from —1.629.8 to —1.4+9.4cm).
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Serum Lipid Profiles und Glucose Parameters  Serum
lipid profiles at baseline and after 6 months of rehabilita-
tion are presented in Table 3. Lipid profiles al baseline were
not significantly different between the 2 groups. In the in-
tervention group, the serum TC concentration was signifi-
cantly decreased after 6 months rehabilitation when com-
pared with baseline (from 188.1+£26.9 to 178.7+28.3 mg/dl,
p<0.05). The serum concentrations of HDL-C and apoA-I
also significantly decreased, bul TG did not change during
the study period. In the control group, serum lipid profiles
did not change at all. In the intervention group, levels of
fasting blood sugar tended to decrease (from 98.6+18.9 to
94.9=14.5mg/dl, p=0.035), although hemoglobin Aic re-
mained unchanged. In the control group, none of the parani-
elers changed.

Discussion

Most studies of cardiac rehabilitation in Japan have ex-
amined the effectiveness of phase 1 or I programs and there
is very limited data available regarding phase [II. Patients
with CAD in the chronic phase still have problems with
physical function and coronary risk factors, especially if
they are elderly!?1%15-17 The J-CARP was designed to
examine the effects of an outpatient phase Il cardiac reha-
bilitation program on these parameters in patients over 65
years old with CAD enrolled in a prospective randomized
controlled trial!! In the present study, elderly CAD patients
in the intervention group showed reduced BMI and fat
weight without reduction of lean body weight. Although
the intervention group was unable to demonstrate a signifi-
cant improvement of physical fitness, they maintained
exercise lolerance for 6 months in contrast to the control
group, in which the peak VO2 significantly decreased. In
addition, the intervention group showed significantly im-
proved lower muscle strength. Lipid profiles did not show
any significant improvement, except for decreased of TC,
which may be countered by the decrease in HDL-C levels.
These results suggest Lhat cardiac rehabilitation in elderly
CAD patients may have beneficial effects on physical func-
tion, but may not be sufficient to improve coronary risk
factors such as the lipid profile.

Physical Fitness

In general, peak VOz is progressively reduced by the
aging process itself or in combination with various diseases
in elderly subjects!”!'® Previous studies of elderly partici-
pants have indicated a diminished exercise capacity com-
pared with younger subjects; however, similar improve-
ments in acrobic capucity have been observed after exercise
traiming!® Ades and Grunvald demonstrated that elderly
patients were usually substantially less fit; however, they
obtained greater improvements in their aerobic capacity as
shown by enhanced peak oxygen consumption and duration
of treadmill exercise after cardiac rehabilitation?® On the
other hand. Lavie et al reported that improvements in car-
diopulmonary variables, such as peak VO, were relatively
small in elderly participants” Compared with several previ-
ous studies performed in other countries] '*-2" in the present
study oxygen consumption was already at higher levels at
baseline. which may be why no significant improvement in
peak VO2 was observed in the intervention group. Improve-
ments in aerobic exercise capacity are grealer in patients
with lower exercise capacities than in those with higher ex-
ercise tolerance? Elderly patients with CAD have high rates
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of disability, partly because of the weakness of the skeletal
muscles!” Ades et al reported that even activities consid-
ered aerobic, such as walking, were limited by reduced leg
muscle strength in elderly patients?? In elderly patients,
improvement of thigh muscle strength may aid in the main-
tenance of an active lifestyle. A report from the WHO also
suggests that improved oxygen efficiency in peripheral
skeletal muscle and increased muscle strength may benefit
the long-term prognosis?® Therefore, we believe that com-
prehensive cardiac rehabilitation 1s stll an important strat-
egy. even if it cannot improve exercise tolerance in elderly
patients with CAD.

Obesity Indices and Lipid Profiles

In the intervention group, a significant reduction of BMI
and percent body fut was observed without a loss of lean
body weight after 6 months of cardiac rehabilitation. How-
ever, the concentrations of not only TC, but also HDL.-C
and apoA-I were significantly decreased. It has been fre-
quently reported that cardiac rehabilitation brings favorable
changes in plasma lipoprotein levels, such as reductions of
TC and TG, as well as a significant increase in the HDL-C
level:= The present program consisting of a weekly super-
vised exercise session at the chnie with 2 home-based exer-
cise sessions may not be sufficient o increase HDL-C or
apoA-I levels. In addition. the subjects in the intervention
group were under strict diet therapy during this program.
Therefore, HDL-C and apoA-1 may have decrcased as
described previously?*

Study Limitations

There are several potential limitations o the present
study. First. some of the negative results may be a result of
the small sample size. Sccond, as discussed carlier, the
supervised exercise session at the outpatient clinic was per-
formed only once a week with at least 2 exercise sessions at
home. These parameters might not be enough to increase
the exercise capacity and to change the metabolic status
when compared with previous programs. Third. the present
study consisted only of male subjects who were selected
from an outpatient clinic. Therefore. the results of this study
may not be representative of all elderly patients with CAD,

Conclusion

Phase I comprehensive cardiac rehabilitation in the in-
tervention group partially but significantly improved several
aspects of physical fitness und coronary risk. suggesting
that cardiac rehabilitation in the chronic phase may benefit
elderly patients with CAD. Further studies with large
sample sizes are required (o confirm the efficacy of cardiac
rehabilitation 1n the elderly population.
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KR . FfddRE L0 a0 ZhizdL, FR19F7 H17 H & b FEREE 4R
BURRE - SR 13 - & D 7 ERET R A 18, (R WL 7=, ERARAL.0CLY X H572H60C15
ICHEE L 7. CPERLS E, OHEREIS A fERE X, fth I OGRE AGE AR Y o HiEE . 30 G}U)'h‘ﬁﬁ‘vﬂ
BElZ OB S 7 — 7 LR A BT L, $0RALO T & HAEME3 ~5 T, FEEHRRIL, & I"Hs:‘Hl.il-*
i e (ERIAKETT ). ZToOmE, JERERMOE WC, RIRREERT, PRGNS, (RERAE15 ik,
iarHEE X, SR EERT I A A u LS 2 T O 4 [P L,(_
Ehi-. 7TH23H (5MI8 ) (Zi3E/% F/y 3 0.5 }'. 1
FR19 4 H, 9 - MM LARED 7Bz Al F7#3205 y::fﬁimt. 7H25H (7[1IH ) (2348
LAt $EREN /3 v, HHEEY 774 3 v ORI k72 3y, TH27H (80lH ) IZI3EREF /Y3 v 4%
'%‘ﬂ‘m?ﬁliéﬂﬁ‘?ﬁ'i‘. 4 R17 HEbtifi & & - 7. dil-L7=. 0%, 8H8H (150EH ) £ THYFHinsg
ER194E5 H11 H, HOEAEHA%E (asyn- Ty, U\F‘Fli HRETO - A O - HmREE (41 °C
chrony ) IZX L, PR8I EME -2 4 — 4 — 10 7 V- 5itrtk . 30 2r O Icipfia ) 1ZVI0EZ -4,
( CRT-D ) @Efi#hEfr L, ARAERE NYHA " — DARERER O EL < | SFRE191E8 H13 HIZBREE
NYHA Iz L2728, F19%46 A2 HiZBkx %7,
L7, La L, BFif k0 P OmEnk A & i\ L,
NYHA M {ZWBEL 22728, FR19F6 A21 HIZA KEMI2 C 818 &AM
Bed o7, FAF . PR
Abi%dSa ( £1A, ¥-2A, K-2B ) : 7o+ 3 PETERE - 59 5 - r&rﬁ¢7n gy (R—=A A —H—

Bt ) . MAEFE A

FNEIRE 1’Fni_fzj “\j“;r @t

F-1A  SEML BT S HRREER RO Z1L

el il %

AT ( Kg) 50,3 51.3

ffife { mmHg ) 80.761 80,763

< IMAEE LR >

Hb (g.7dl) 13.7 11.7

AST (1U /1) 31 25

ALT (TU 1) 32 17

T-Bil ( mg ~dl) 1.16 0.82

BUN ( mg./dl) 15 15

Cre ( mg./dI) 0.75 0.69 TIPS -
BNP (pg./dl) 360 477 v e B e
[L-6 ( pg 2" mli) 7.2 5.3 MINEREIEH 729N EAMEI0E A
MMP-1 ( ng /" ml 8.8 6.6
R - E-2A AEfAl1 AFTiEidM

< MBI FZFREE >

RH ratio 4.0 8.7

RH dulation (s ) 61.2 76.8

FDR 38.2 103.5

Hb : hemoglobin

AST ! aspartate aminotransferase

ALT ! alanine aminotransferase

T-Bil : total bilirubin BUN : blood urea nitrogen
Cre : creatinine

o CTRBT.7%EE;

[L-6 : interleukin-6 MMP-1 : matrix metalloproteinase-1

AREF(2008 6.21) B84 9%(2008.7.1) 102 #¢ T #%(2008.8.1)
RH ! reactive hyperemia FDR ! flow debt repayment
PWYV : pulse wave velocity E-2B fEfM1 fEEL by
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384 IEAA ¢ BRI S SRR

E-1B 212 51 2 HIBHGERT B OZL

1A 2 il %
thefi ( Kg ) 37.0 36.0
it ( mmHg ) 84 /41 88 .57
<ULk bR >

Hb (g./di) 9.5 10.8
AST (IU /1) 13 20
ALT (IU /1) 11 13
T-Bil ( mg /dl) 1.12 0.88
BUN (mg.”d!) 86 79
Cre {mg./dl) 3.15 3.11
BNP ( pg.7dl) 1303 998
IL-6 ( pg./ ml) 12.7 11.6
MMP-1 (ng./ml) 20 17
FeriuyL )y (fmol /ml) 291 426
TF4E32F-( wg/ml) 56.8 66.8
< ML B >

RH ratio 6.9 10.6
RH dulation (s ) 44 .4 74.4
FDR 43.8 1151
<PWV >

ti ( cm.“sec) L1777 1498
! (em ./ sec ) 1861 1535

BUREE | 6 4 & 0 OHREIC T 4 4658, S 1
LRI K SO AL TV 548, EEE
PEFEO D EERAMHRITE -, EAzZIEE-T
Wy, ZO%, MSHEOAENED S, AR A
DEL T, EOEARMAEZY S0, FEl19F
3 HICTHEFBE Y — FABML ., bifocal focal
pacing & L7z,

FEC19 4 Arbd) & 0 7 1ERppI A B L, o
1946 H 11 H I Zehpusnr ki A B L 72728
Bl AP & 2o 7=, DRIFIIMIERE A Ritd 5 & et
$ 6 H20 HYBRICdabi k2 - 7=,

AfRi%sE# ( 2-1B, [X-3A, K-3B ) : A~y
FF, HEEEF 72 3 2 OFRREIC & O S L 7
A%, JEEEF 78 3 2 RO EOMERZ X 0 IFRE)HE T
E, B, BB O EA M U 7

ZHUZH L, ERC194E8 H15 H & D i 45
MiL7s, EBERRAMLOCLAZHA7-H60°C12
orEIOIKRIZAGEAR TR Y ¥ ik, 30 FOLEHE
dm b H TR L 7.

8H25H (6EIH ) IZi348ER/E ¥ 7 7 3 ikt 4
1 ylZBEL, 8H27H (7EH ) I2EREF 72 3 ¥
kL7, 9A158 (1118 ) F THYFHig4sT
WV, EOH, W TOXSEA RO HEREIZU D
AN, DARIERORIEL < | 1GREHE IS T
= 7z,

FTIA Y BB

. \_l—\.\_\_‘ —
| TN
B R
Silia LA Sy
............................................................
BT 04
| s28mg
|
TN 1372 5mg
- r
TR B0mg = —
Nmma LA - 7041 20mg
i vy ecccccecs——-
| = 2841Y2mg
¥ thi2berg A LI
¥/ a20mg
B 10mg
41 25mg U 1 2y
200176720 w0a177/% 20017120 1090778/4 ruuums b A 20078710
BsHAMZ1EE AIAMKI0EH

X-3A dEM2 APEHREE

T CTR79.2% 1
™

BRI %% (2008.8.15)

ARRB%¥(2008.6.23)

H-3B fEM2 BEL s by

10[E# T #%(2008.9.3)

% %

2AEH & & FIEMME O AR TH O | EW A AESIGE
HNOKT 22 T07z, Sl 5 - itboA%z, 1868
AEE 0, R IAFRE . RE2 (LR A A6
LT, BEERS, A7 a—-L7 3 yEERE. #
WA, N—2 7 7E#RCMA, ERLIEZILY 22,
KEFIZ AN F FRIES$AZ LT, IGEB)ES
Hitra =, #7307 I OMRE - b2 HE
TH-/l=, LaL, AiREEOHCLYY, #7a—
LT IO IR IIL ( [X-2A, K-3A ), iE
f1IENYHA s, SEM2 IZINYHA I m F THEE
IKHE L 7.

Ry E S, MENEBEORETHS, 5
], Plethysmography % U TS P H B RE % 51
fili L7=2%, MifiEfls & FMHIZRELTH0, EH2 I
DRiEEdE ( PWV ) 8% L7025, interleukin-6
Zmatrix mettaloproteinase-1i3, mifEflE & (&
FLTue &7, HRECTBIR~OEREIL A <,
HEFI2 TRARUTGEEZ B S 7L ) Y OMMAREN,

PEOAEE D 505 0IEBDRKGETHD , LOF
Y TREOIK T L B FREOK FARME 4 5.
(RA2TTODER & NERHAEIS AN BL L, mii AT
A5 L & 4, D7 fensnpiRst, (208, sEahmtss
REMS I, Bk FEOMEIRA BT 5,
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M K 4t & ¥

BN AHEIS T, AR M EaRGE & B+ 5 2 &
ARENS | ZOMENEREEOUEE 2 S AT RS
DUEVNTHETHEZ EARASNHEHSTBE, (M
ENEREEL, MEARHED MEEME TH 5 —
BLEFH (NO ) OERARIZEH 3 MEITENO
AEEER (eNOS) ORBAFEETH 5. ZOIMEA
PRRBEDIR T2 & b MABHRH A E5 L, M@ RgED
EFAIRI S, Tei HIzdk b, HEEREEIMATAI ML
¥AfET MG E ATV S, JhIEIC L 3 MmE
Pk, ELAT - PREMTAEER L . 1 A R Ak
MAEZF5 1 A MAERM X4, shear stress ORI,
eNOSDORBIZFEMLT 2L BEA5h T 5340, 2
DOHIREEE AR L TITS Z £ T, NO AMERHEH
e & Feen 2R - Bl &, AP BRE e
PREFE NS, X612, AT T OSGESE, B
AR - ARIROUGEDR, L) oz k 3%
BARSCERN RS -6 X, EEENRE . EHENRTARE S
HFETHEWE TN T E3)407)8)

ABIIERHETRV +y 7LD L BRI AEL
HENRE & L Tidd ~5Mets &b Eah 3, Z0OK
Wiz Y Fid 1.3 Mets TH D, HBGEAREIE T L
THEMNC L EICEIT TR T H 5. FRREEOHENE X
NARETHIEIZ, 1H1M], A3 ~50- EXh T3,
BRI TO -0 A B - HEREE (41°C10
FYFintk, 30 0OEHHER ) 275 2 L TRBED
DRV TE S,

7o, EIEOAREER, MUREARROARIZHA T
VBIAZ, RPN & (RIS O B R T db 5 IR
i3, AL 2GRN LD, LRIz T —
Va3Vt ARNTELLHALGBHTHELEZ NS,

F = B
FlRAEEIL, MAENERREA X5 T kIick

D, BEOAZICHDTHEZLELILNS. EROEB
BEGHTE , »OLRIZHEIT TR 2 SR 1 MR

385

AT e d 5 L EZ S hi,
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1) Fm  fRE, M XR. BT
4 F74 2 (200558 )

2) Tei C: Waon therapy : soothing warmth therapy.
] Cardiol, 2007 : 49 301 ~304,

31 Tei C, Horikiri Y, Park JC . et al: Acute hemody-

namic improvement by thermal vasodilation in con-

L0571 ¢TI 8

gestive heart failure. Circulation, 1995 91 : 2582
~2590.

4) Kihara T, Biro S, Tei C, et al: Repeat sauna treat-
ment improves vasucular endothelial and cardiac
function in patients with chronic heart failure, J,
Am. Coll. Cardiol, 2002: 39: 754 ~759,

5) Coats AJ, Adamopoulos S, Radaelli A, et al: Con-
trolled trial of physical training in chronic heart
failure. Exercise pérformance, hemodynamics, ven-
tilation , and autonomic function. Circulation, 1992 ;
85:2119~2131.

6) Hambrecht R, Fiehn E, Weigl C. ef al: Regular
physical exercise corrects endothelial dysfunction
and improves exercise capacity in patients with
chronic heart failure, Circulation, 1998 ; 98: 2709 ~
2715.

7) Nagaya N, Kojima M, Hosoda H . er al* Hemody-
namic and hormonal effects of human ghrelin in
healthy volunteers. Am J Physiol Regul Integr Comp
Physiol, 2001 280 1483 ~ 1487,

8) Nagaya N, Uematsu M, Kojima M. et al: Chron-
ic administration of ghrelin improves leflt ventric-
ular dysfunction and attenuates development of car-
diac cachexia in rats with heart failure. Circula-
tion, 2001 : 104 1430 ~1435.
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HEMZEEROAARHCRIFITRZEICDNT

vaeLar e | eEELieh 3L‘t5!éﬁ\f” FEERDeIYY (oL ELA L EAD mr:ﬂ 3ERTe
S5, LLEE%E", HEIE i . BHREEE", ﬁfﬁ  INEEDT,
Bes azh 0 R 5:5* Dl FE O S f"nL* AN T3
ME F Y, BERETE WKEET, B =4, MR

YEBEAFAFRERRARE, “HAOROEAREESHERELC AR DEBU/N\EUF -3 VE,
CILEAFEERE, EEAPESS EREANE

[B ®m)] 2t0mEE (AMD BE a7 2EHMOERBE  EREREEROEREH - RERZTER 2V T
&, ESBEEC RV AR, AMIBFCHTAEERY A Y F—ar (LU HEBRMEETO BNE
i RiZTERIISWTRE L

[ k] ABRRIL) A A#T L7 AMI BEAOF LS, 6 2 A MEHH.O) % ik L 2o gksse (2481) &,
B0 N E 3 BRBTHETL7-JE8EEE (165]) (CoMLA HENSERI. tL 5 — 2480 ERORE
WM C L ) HF 2RISR, LF/HF 2388 EiEmoErtoisiEe L, 245MoFYE (ota),
o (day @ FHI BB ~Fi£ 588) LM (night : 87 0 Br~5F87 6 B) FYflE, SN (day/night) FEHL
fo. B0z, GERBHNETIE LIV T VikE (NE) #IELT, £0O%LE (2 NE =E8#% NE - &
BET NE) % ZWmEEHoEEs L

[# R) @58 Tit, 6» Hi#IZHF (total) & HF (night) #AEICHEML, ANEXFAEEICHEAILE (F0F
#Lp <0.05). LF/HF i3, RERBEE SRR QIO BLE RS o7z,

[# EB) EEMLY) O8I L - TRBRHEER O TN SE S 0, HMIZ BV 2B RSSO RIELE

ot AMIICHT 2 BENESREC LT, BENBEHOTHEORIEVMFS LD,

(LMY NEYF—ar (JJCR) 13 (1) :121-124, 2008)

Key words : S¥ECHpRE, MERE BRBESE

[F LIS

SO ZE (AMD) 13, B H & LB L TREREE
B LEL, BIEBRAEESHIET I 2monT
WAV, —K, AMI BE A L CESE R dkET 5 L H
ZRAREEOREL L CRAESHONFZEL A
EMEES O SNEST L EARESINY. L
L. AMI BE 20 5 B OEE# D, BEAREEEH
DENEHICRIZTERICIOWTIRKRIZHETIZ V.

FZTARE TR, AMIEE IS S EEH.CEY
NEYF—ary (LIN) DEEMRIEEOHNER
RIZTEEIOWTH L.

PO

20024E 1 H~2006F11 A oMz, LB RFMWIx T AR

L) NEHT L. AMI BFWOF 2812, BIEHL
UonE 6oy A kS L7 kSt 32401 (P4 63 + 12
B, BYE200, etk 4F) L AEERC) NER 3 o AR
T L7 JERk B l66] (FXHERMST: 9. B4
B, ZE2H) IZHEL 220, PEMEREED S
WITEENRRERE A T ABRE ISR L

{ B &

BEWRETLLT AREICBILEK H5
Body Mass Index (BMI), Zi#leii/E &0 B X
NEHHERRAZE L. 2612, LEEEDOFHEE L TAR
RO EIAR A B, AEEME (LVEF), BXUA
B oM CK FifE (peak CK) &MatE+ b1 o A7)
R~7FF (BNP) #EL.

AMETIE, BEAEB I BII2H5EKEHEALET S

ALY NE)F—3 3 v%¥&E CRUNEUT-2 3> (JICR) HI13&E1 S 20085 121
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®1 BEERET

Y FEMEFTRY
(n=24) (n=16)
£ (8) 63+12 57+9 ns
5 (B/%) 20/4 14/2 ns
BMI (kg/m?) 22.3=20 23722 ns
IZEmE (mmHg) 115+18 111£13 ns
HORMMAE (mmHg) 72+12 69+11 ns
8% (beats/min) 62+10 61+10 ns
SHE (%)
2 RUyBERIA | 32 48 ns
S EE | 64 40 ns
SfEMAE 59 g7 ns
BHREZEHRE 1.4%20.7 2.0%x1.0 ns
Peak CK (lU/dL) 2300+2200 2000+£3100 ns
EFPHE (%) 56.2%=7.9 . 59.9+8.9 ns
BNP (pg/mL) J 89.7+73.2 87.2+101.3 ns

# ff 12 mean+SD T ¥ 45, ns. not significant, BMI : body
mass index, CK : fMii%# L7+ *+—+ BNP:ftt+ ~)
& AFIRATF K

o, BREEELIEESHEMEAARTER (IPAQ)
short version VT 1 ABOERT AL F -2 T
L2222,

BB EIEE O FMIZ. v ¥ —24k5 .G ER (Aria,
delmar reynolds medical, California) »* 5% 64 7:
R-R Bk % Mem-Calc # (TARAWA/WIN, #Eh b7
Ak, HE) 2HOWCHEREFL: SEERS
(HF : 0.15~0.40Hz) #% Rl 2 &/ EE, KE R
(LF : 0.04~0.15Hz) & HF @k (LF/HF) % 2CR&#
BiEBoEMEOERE LT, FhFh24ksloEEiE
(total), B (day: ¥ 8B ~"FHSH) &M
(night : %8 0 By~ 6 Bf) OFIfEis L OVEH & &M
I (day/night) #8HH LY. 2612, Pl FI L
EBEEWREBEL VRN EESOHEDT% %2 BELE
¥ (THR) ¢ LT, BEEIN T A —F— 2L 5HH)
AMABRTEELZ. LEFE=F¥—TFTT, 37HD
YA =3 F Ty TOE IFETTHRICET ST
BAFEE S s, THR OB EET 100 MHER L
7:. 20, 35EOr =¥y L RiTESAN 2R
Tl HE#EI LI A—5—EBEMH - BFELI0S
CBIFTLMmME /LI ER 7Y YRE (NE) ZMlEL
T, #EEA NE 1223 5 EE) & NE OZ{kbE (ANE:
ANE = @ E) % NE - @) NE) % ZZRMEEHE 01548
ELTE

B, BRGEES L O EEEREEE O M AMI
RIEL» Atk 64 HEO MR THELL.

122 AL AN F—2a vegddl DRUNEYTF—2a > (JCR)

keal/week
2000 [
* |
1500 |
t

1000 | I/T

500 +
0
AMIRE 1A oh A

1 BE#EEAHROSENEL
O fHmd @ FaHE, * 1 p<0.05vs AMI B4
1#» Btk T p<0.05vs FEdkecd

HSTREAT

BEERHEFIIBT 2R L FMRFEO_Blor
213, unpaired-t MEE yMEZHW T2 05
B R E HEMEESOLTB IIowTEgimi
M TllErl (AMIREL » AtRE 6 » AR _F
HOZRFZEL) LB (BBl & IEfkHeEF) O REFEOE
BrBit L, #EHEI2iE Bonferroni & Hiv 7z, #
EHAENTIZIZ SPSS 12.0 ] (SPSS Inc) %#fEA L. f#EAk
#E 5 %kims L7

| e =

BEERAETZRIICRYT. BEETRRFBLULE
REDLIEIRIZIE, SR LEERHOM THEZZAD
otz

REHLRE & IR BT R O S IRE B B OB ERE 112
AT RKBERE O S RIEEE I, AMIRE 1 » Bk L
BLT6» ARICHEICHML A (p<0.05), FEHkE
mEOSAREREIE, AMIBAE L » HkE 64 Ao
CHATHELEE R E hh o7 WEEMOLET
(&, AMIRAEL » BB TIIMEMICHEEZELRRZDO LD
72H 6 # HiEOF R TIIREHEE O 5 K16 B) & 13 Ik #T
HLUBRLTHAECEMEER L (p<0.09).

HEFEBE & JEREEIEE O HE OBz 2 12RT.
MFEIED I total & HF night 12, AMIRBREL » H#
EHBLTE s HRICEEISHML 222 (#h&h p<
0.05), HF day & £ UF HF day/night & AMI J&4E 1 #
HitL 6 2 HEO B THELRELE RS d o7,
FE#k#ERED HF total, HF day, HF night , 38X HF
day/night 1, AMI3EIE ]l » H#& 2 6 » Ao k1T
EBWTHELZZILEZ RS Sh o7 WHEBORKT

F13EFE 1S 2008F
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ms? * ms?
400 400
300 300 |
200 200 |
- HF (total) 1 HF (day)
0 i)
AMISE1» A oh Atk AMIRE 1L Atk 6h Atk
ms? *
a0 - 30
HE2 HF OBsSNEL 300 |
O: @5 @ S x  p< 20
0.05vs. AMIEHE 1 » Bf% HF - & 200 -
B S, total : 24BF M O F i, 10
day: H¥ (FRISBE~F458) @ 100 - HF (night) )
I, night 1 HM CFH OB~ 6 0 SFGlasiaight
72 & . 0
#) OFHE, day/night @ B & AMIRE 11 B hA AMIRIE I B enAtk
iifpdid
80r so0r
6.0 6.0
a0t &ng i
B LF/HF (total) ot LE/HF (day)
1] 0
AMIREIHA & 6n Ak AMIREEIn Atk 6h Ak
8o or
6.0
E3 LF/HF OERmE{L 1
O: #me @ F#HE LF/ wr
HF : BB kRS & 8BS ok, . Lr
total | 4B D F I, v B (F T LF/HF (night) "
WS BE~FH5 ) OF®M , . bt
night | % CFATOB~68) OF AMIRE 10 A chAtk AMIREILAR 6n Atk
#11# day/night - HE L HMO .

i, HF total, HF day. HF night, 8 XU HF day/
night 2, AMIEfE1 » AL 6 » HRO R LBV
THHMTEEETED LRI

AbRElE L e © LF/HF OZRMNZELLZE 3 2R
7. REGLRE & FERERAF O LF/HF total, LF/HF day,
LF/HF night 3 X U° LF/HF day/night iZ, AMI #4E
17 BthLEBLT6 » AAOATHELZELLE RS
Ldrod. MEFBOLETIE, LF/HF total LF/HF
day, LF/HF night 3 X T*LF/HF day/night iZ, AMI
BiEl 7 AL 62 AROZKAIZBWTHHMTEE
Er ROl

HALRY N 7= 3 Y¥EaE DRUYNEYFT—3> (JCR)

REBLEF & IEREBRED ANE OBBMZL 2R 4 125
T. mHEOANE X, AMIRELl » AL B LT
67 ARICATICET LA (p<0.05), FEfkHEdoD
ANE X AMISRIE] » At L 6 » A0 R THE
LEE R E ol WEBOHREBETIZ, ANE 3
AMIRIEL » Ak 6 » H %O R LI 350 Tl #E R
THEERZD L o7

zZ B

EE I OBEDRIT T THEREIEHOHNE
Birtstd L, BMEIXLF/HF AL, %Mt LF/

BI3EHE1 S 20085 123



pa/ml
20

2200 L

AMIREI At on Atk

F4 ANE OEESTE
O # . @ FFH®HEH + :p<0.05vs. AMI B
1# A% NE m¥/ NI Ei7) 8 AJANE: EE
BFA NE (2h 2 Ef 85 #E NE 0o%{k&

HF ? 55 & HF O#n2 2o oh, SRRl
FRGZTTAE L CRER S iES L. Bl 2SI pi R i h A ) 2 7T
HET2LEN5Y —KT AENEOLECHERRD 5
WitIEmME EBEEETLIBETIE, REELIERTH
RRMEEHO ORLEHIBITL L vwbhTnaY.

ABFFETIE, #BAEO HF total L UF HF night i,
AMIRFELl » AR HBLT6 » HEIZABEISHML
7208, kRO HF X, AMIRIE1 » B L e L
T6r HEOREATHELRELEED o/ 70,
AMIZSE 1 » B#® HF day/night (kB8 & JEk R
BHLHIZ09THY, WTFhoHLBEAREHOH
WESHAET LTz, 672 AHBOBEIIBWTS I
FEREAS0.7, FEREIREEA0V.8TH D, ML L2 AMIE
FE1 » Rtk HHBLT6 #» AROMRS THEELEILEZ R
Bhdof. 2HIZ, HEHOANEIXAMIREL »
AL LT, 6x ARICHRISRA L2, JEfk:
HOANEZAMIRE L » HiBLHELT, 642 HiE
DHETHELREEZRS o/, —F, TRMEE
BOEMEOEETH S LF/HF 17, ##HH T2 AMI
RAEL»AtkE 62 AROBATELAZDONT,
ANE ORFRE —H LT o/

ZOEHIT, EEEEERET LI LT, KREERS
BioJtiEr S 2T, RIZEMEEERIE L, A
FMEERORYEIEFEINLTEEI R ERL. £
7z, BEMAREEHOBNERTIZ, HHIZBITLEIKE
BIEBORELAZEOONA, BEETH 2 HF %
LF/HF @ day/night i 6 » H OB Tz kx5 L
THELHT., Thid, AR TOMRERN D06 &4 A
ThoEDPHRL, AEENEOR P ob DL
Zrx B,

124 HELCEBIANE)7—2a %83 DRBUNEYFT—32 (JICR)

HEAFTOSKIEEEOK T, BHIRMAZ g
Ay LAEHRATFTHLIEFMSATHAEY, X
Lz 1 EFaﬁmifﬁié?bﬁﬁw(}Okcal LFThbEmE
LERBEZZ, 1ERCRZOPBICEIRBCIEEIC
EITLEBRESATWSY. KIFRIZBITA AMIE
EHiX, AMIRIE L » BETO 1 AR O HiESHR .
& & 121000kecal RiGTH - 72DA, 6 » AHICIE
Ak BEEE ) 1 24 [ o B 406 BH 812 1000kcal LA iz L
T,

IRLDIELY, BEMLOY NEHRTHI LI
£-oT, HEAFEOSKSEIR B L T HEMEIEE
DOAGEACE SN, EREIZBIT LB RASEES DR
AU s EBhbhr.
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