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Abstract

Background: Coronary artery disease is a leading cause of death
worldwide. Physical inactivity is one of the risk factors of coronary
artery disease. Tai Chi Chuan (TC) is a traditional Chinese martial art
and exercise. Accumulated evidences were found to confirm the
therapeutic benefits of TC exercise with regard to quality of life,
physical function including activity tolerance and cardiovascular
function, pain management, balance and risk of falls reduction,
enhancing immune response, and improving flexibility, strength, and
kinesthetic sense.

Methods: A total of 61 subjects with coronary artery disease, defined as
more than 50 percent stenosis in diameter or 75% stenosis in area by
angiography, were enrolled. Twenty-two subjects received TC exercise
training and 39 subjects continued their daily physical activity.
Treadmill exercise test, lipid profiles, heart rate variability and systolic
and diastolic function of the left ventricle were evaluated at baseline, 3
months and, 6 months.

Results: There was no significant difference on body weight, body mass
index, waist circumference, systolic blood pressure, diastolic blood
pressure, resting heart rate between the two groups. On treadmill
exercise test, peak heart rate during exercise at baseline decreased after
6 months of TC. The decrement was significantly different from that of
controlled group (P=0.033). The pre-exercise rate pressure product of
controlled group was significantly higher than the TC group (P= 0.028).

The peak rate pressure product of the TC group was significantly
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decreased between baseline and 6 month. The within-subjects effect
(sphericity assumed) was significantly different between two groups
(p=0.048). There was interaction between TC and controlled group.
The decrement of peak rate pressure product of TC group was
significantly different from that of controlled group. The difference
between peak and pre-exercise rate pressure product also decreased in
the TC group after 6 months of exercise, significantly different from
the controlled group (p= 0.028). Resting heart rate variability was no
significant difference between two groups. Heart rate variability before
and post-TC exercise showed decreased mean heart rate, increased
SDNN, SDNN;{, total power, VLF power on 3 months and decreased
mean heart rate, nHF, increased SDNNi, total power, LF power, LF/HF,
nLF on 6 months. Heart rate variability before and post-treadmill
exercise test showed increased mean heart rate on two groups and
increased LF power on control group. Triglyceride, HDL-cholestrol,
cholesterol/HDL-C, creatinine, glucose, uric acid, hs-CRP were not
significantly different between the two groups. Total cholesterol and
LDL-cholesterol decreased significantly between 0, 3 and 0, 6 months
in TC group. The within-subjects effect (sphericity assumed) was
significantly different between two groups (p=0.027, 0.019). There was
interaction between two groups. The decrement of total cholesterol and
LDL-cholesterol of the Tai Chi group was significantly different from
that of control group. Isovolumic relaxantion time, E wave velocity, A
wave velocity, E/A ratio, deceleration time of E wave, S wave and D
wave of pulmonary flow, ejection fraction, left ventricular end diastolic

volume, left ventricular end systolic volume were no significant
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differences between two groups.

Conclusion: The peak heart rate during treadmill exercise decreased
after 6 months of TC. The decrement of peak heart rate was
significantly different from that of controlled group.The peak rate
pressure product of the TC group was significantly decreased between
baseline and 6 month. The decrement of peak rate pressure product of
TC group was significantly different from that of controlled group. The
difference between peak and pre-exercise rate pressure product also
decreased in the TC group after 6 months of exercise, significantly
different from the controlled group. TC decreased O2 consumption
during exercise at the same intensity and duration of exercise.
Comparing TC with treadmill exercise test, heart rate decreased
significantly after TC 30 minutes and increased significantly after
treadmill exercise test. Heart rate variability increased post-TC, but not
post-treadmill exercise test. TC had a quicker restoration of vagal
modulation than treadmill exercise test after termination of exercise.
The decrement of total cholesterol and LDL-cholesterol of the Tai Chi

group was significantly different from that of control group.

Key Words: Tai Chi Chuan, heart rate variability, rate pressure product,

hyperlipidemia, diastolic function, systolic function
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fnde 2L aeim e ¥ oy gF 4 37t 8V % < (apoptosis) 0 i & w2 B
e RigrPie @ fikmByE g ~ EF I hE e P BN ER

v fiF o i};? W 18O B b gk Bty s 33 0 1k s LI &



o kB o ¥ g FR Llwmre T R - B F b g A n faeh
A A RO EIT ) R AR R 4 L g
AR kP e S SRR T 3§ ehfl i F S ] § i3

G s I G & AU S R R AEP LS A
B S  v g e lird 3R B AKEL F o # X EPSTHEEY A
VT o ek S RN G NS R A AR EAPFE AR

ﬁ'z;,jj&g A4 2w kg & 2ESTE B F 2w i % (Zipes, 2005)
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Figure 1. Schematic of the evolution of the atherosclerotic plaque. 1: Accumulation
of lipoprotein particles in the intima. The modification of these lipoproteins is
depicted by the darker color. Modifications include oxidation and glycation. 2:
Oxidative stress, including products found in modified lipoproteins, can induce local
cytokine elaboration. 3: The cytokines thus induced increase expression of adhesion
molecules for leukocytes that cause their attachment and chemoattractant molecules
that direct their migration into the intima. 4: Blood monocytes, upon entering the
artery wall in response to chemoattractant cytokines such as monocyte
chemoattractant protein 1 (MCP-1), encounter stimuli such as macrophage colony
stimulating factor (M-CSF) that can augment their expression of scavenger receptors.
5: Scavenger receptors mediate the uptake of modified lipoprotein particles and
promote the development of foam cells. Macrophage foam cells are a source of
mediators such as further cytokines and effector molecules such as hypochlorous acid,
superoxide anion (O;"), and matrix metalloproteinases. 6: Smooth muscle cells in the
intima divide other smooth muscle cells that migrate into the intima from the media. 7:
Smooth muscle cells can then divide and elaborate extracellular matrix, promoting
extracellular matrix accumulation in the growing atherosclerotic plaque. In this
manner, the fatty streak can evolve into a fibrofatty lesion. 8: In later stages,
calcification can occur (not depicted) and fibrosis continues, sometimes accompanied
by smooth muscle cell death (including programmed cell death, or apoptosis) yielding
a relatively acellular fibrous capsule surrounding a lipid-rich core that may also
contain dying or dead cells and their detritus. IL-1 = interleukin-1; LDL = low-density

lipoprotein.



2.1.3 Sk 0 5% 0 B ETRA £ TR

Ttk 5 0% RO TR & T 4 5 10T w fE(Zipes, 2005)

(— )4 T3]~ 2 J (stable angina) :

Tk B PR ol AT b aE A Bk B OIRIRGBR R 0§ RO AR AT EIRE T
50%14 F g E VR fFT5% M o ARL S 2 EF T 2§
ARk e F i B2 F R A AT BRSPS AR b
PR URENGE IS BECTE-JE ¥ RPNELN 5 R e L 1
Aok Gk Iﬁﬁﬁii‘i%@ % F T‘a’"ﬁﬂfﬁﬁfﬁ CiEB LS S e X A
o RIFN REGARUER 5 A eFFGRAG ELFBRENT »
BAHAEA G - 0200 4 A ARLRET S b
R Ii/?fj‘ugﬂsiﬁ’%"‘,éf cHRAF T GBI T LR A g

R o

\4

(Z)* 48 7.4~ % J (unstable angina) % 2-ST& £ b 2wl &
(non-ST elevation myocardial infarction):

Fobhod i g FHEBAIEP L TR -LF RS

GG o A B ERONIOR T 0 B R ] A R 4 L e

3{

VR F 7 J’[‘Fﬁ”lﬂ_%if"&r'%ﬂ_’gf‘ﬁ_u_ﬁ;r”ﬁ%K!)%I_L’E\:f'{%ﬁ'
Eléfggf_L’jj‘hgé_iZ%%?\‘]ﬂ;m‘i‘}? o gk ,7P7]’:§ S R SR ”}é
JITE = % B - :(l)ﬁ—‘aés)#’,‘ﬁ& IERFEF A 2R 0 FEAR

B LA (2)— BN FTE A 2 R o (3) R B (TR KR 4e s
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BRBRIABFFRFTETFTH B 5 g ey g
gk Ao e mSTH A 0 IS 2ASTHE A il i o
(2) EHSTaE 2w % (acute ST-elevation myocardial
infarction) :

EPSTH R P A vl 2 3R B2 2R » 3 2 el o B
TOEABPRES IR E R ERE R H T = o ST
SR AT A &t R B MR S A
PR AEERAGFEFL AT FERREBFEARE R
FoORGFIA R A AR RS LAFHE LN w AL
— A g R I A R o TR K G AR B4
FoarES SRR > UZPREDE R L o BEARL A F 0
L;K/,,\:;F%7 AF R LT AR AR 0@ B S B R 2 R A IR B e e iR ]
R AR R A e BT R A RORFHL I BE L A ARG
A e E FEREARZ o FHFE -

(2 ) F 57 (sudden cardiac death) :

REP e o B R SRR L Y g E

ETIRN

5 A 7]

ok

s g B R R TR 0w T R F] 0 35k U 2 & 4 80%

ETTRS
c\ir]

Tk BRSO B R A % F SR EIRIL R PR AL A s T

FEPRILCEFADEY L= RFlY wg ot i
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2.1.4 Z k%o E,%T;;};a 2

(D L 2 i
£ Al 55 9*»“?”ﬁ@\}%i’ﬂffﬁ&fﬁ”f:§p*4
RE SRR 0 L A E SRR 24 SR S F LN R

R B LI SRR S Y

FOEIRA LA o B PR A ATIE 20 A 4B T R L A RA T H W g

(\

—\

#i‘]ﬁﬂ%i&ﬁ&{&%i?ﬁﬂ% Ts""—’ﬁﬂfﬁﬁfﬁ Ehofs ~ i A B 1S o
Foag RS Wy B gk o R FE s S BB AN R
BN RAF R PN AR A EARE - BT
AL BRI A Rt T A AR BT A AR

R s R AR g & cE R E R R LR T

B oo B K 2 ¥ ¥4 % 1(Abrams, 2005) -
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%1~ 2 sk 2 @752 $5(Abrams, 2005)

Table 1. Differential diagnosis of angina pectoris

#FH B

Y

=

A b FE

LR EEy:id

R

e

TR

FHEPER

3 Eaali

BN LR

R ER SR

TR FR s FEIR N T
=N .i)f’ﬁpx fE,J\J;;’;:

YT

FIT AR TR ot

N

g a X

-~

N

3~15 =48

¥ OER 2

nitroglycerin 3 %

TP I TP ST

R ~AIE LR

MBS S B AVRA -

NI -k

HAITPER A FH T

By~ oA - i) pER
X
¥t nitroglycerin & &

3 EE
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G AR T TR o QAN AT L B F R

—\
Dt

/1%‘1‘0 \’:’74,\7%‘3‘1

Lo REEF AR R G RGOS R o &

T

¢

1

RAPF It R BFTET P AL P TRERE T
SR BB BT AR m;%& ' G 5096t R e e T
L e Tt Bie- HAEd R @ R sos TR kR

VLl § e Wt o i R 4 85k (exercise stress test) » T H_§ X ;éiﬂ" ER=]

L }}iam—l AR M A

90% » #£ R 5 84% o gt th

ETINS

66% > — iFn g & 40% > = Ea F
s Fgd 24 P TRIEAR 0 BRI R 2 R M ruik 5O
e ST & £ % i* (Fletcher et al., 2001) -

(3) g% e &

BRI I § - B S e F 0 4oCPK-MB ~ T3] 54T oo
(Troponin-I) ~ T#] #v4F -+ (Troponin-T) > % < Vil £ & 147 f& Tu

RRFAPE v E A HfE SFRE BRI €AY
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RN R B R SRR TICE IR SN
TR RR B 3 Ware M ERIFPE R - BAE KK E G RF O
g A2 L NCREFRE ¢ FB FIES ~ wFM RS s R
HESERCEDFEIFFLRL - Flt o bEPRFORF § 5 X
PR o KA bpEFADPE Y SR - gL G - &
436 A1 m 3 K12/ FF4 + “ (Antman et al., 2004)
(4) & 2 Dipyridamole:# 5 & & 3x bt fr =% 422014k ¥ &
R A RBAGE S R F SRR (B 2 R B
AT ERE) FRAER NS0l B A ER AL B
pERIE N bt e R 40201 0 Bdt o RNV R S TRE RS
Bdh L o drdk o A R B S W R BT R E S (4
dipyridamole)4?-201 . 3vig §2 > d FF% b3 stid e 2% 42-201 %
Dipyridamole » i & ¥ 2. TR & X FF 5k > SR R v 20 Rk $ % I
SR 0 FIPL U BRSOV 0 AR E R DAL o IR B TR R
B 4 5 80% % 90%(Abrams, 2005) + 3 B 14 58%(Jones et al., 1981) o

(5) "X kT .

|

X BT AR F 0 e T 2R B R s R E AR
EFF B RERE L o4 T DA B E T R T

II}°41"1'§ B, f‘”w}n‘;j}" dod H 7 .y N B#v}}:%b 5 "Qi ' s (R



& (Antman et al., 2004) o
(5) % 4Fep 3 "%tk #F4 (Multi-detector Computed Tomography >
MDCT) % ¥ & £ #= %74 ¥+ (Magnetic Resonance Imaging > MRI ) :

B h o IV EIR

%‘\3

ST RETR 2 PR RS 0 ¥ 5 i
SRR e ST LG FRER L RTAS T AT 1

Bk g EE PR KR4 B R % R B TR

HH AL T o HNFE AT F TN ISE L R R L B Y
b2k G B SR T RN G B R SR 2 A AT
b o FRCHRE CERR Y At R R

TN A LT RAFRETLT IR R AL ¥ 2 5 ¢ (Budoffet
al., 2006) « ¥ + #& 4 5 i L Hops denfE o 4 Fulacg 0 P R 2
LR G EERE A BT RN NhH A JERERE B
¥ RN SN B W A JTE o vt SRR R T
R ifmiaps > m 2 g a5 k0 m | Ao £ 451 B2 ST

P %T R — 1k # F]EE(Appelbaum, Botnar, Yeon, & Manning, 2005) °
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2~ AR 2

Budoff et al., 2006)
Table 2 Common Stress-Testing Procedures for the Evaluation of Chest Pain.

K& 4 £5% (Abrams, 2005; Appelbaum et al., 2005;

s e PAH RS 3 AR FEM
B 4 AT R R Be 155 4 kT iR E
Bk & Rk —‘FT N IV 4 B T ST T PER S g M 65-70% 70-75%
g R 2 ST &5 % lmm j £ & #7 % -~ Duke
A Gtk S L R ¥ 2257 ST treadmill score
ZI ?*‘ BEREAT T % 2mm o EMRAR S
3
&P R B b T ORES L SHE R IR E BT IR FRACTRT
A B 52 TR EE 3 NN 4 STH&B ¥ e 80-85Y% 80-85Y%
SRR ¥~ ER LR IR
s EAEEE D
* ¥ i
Dobutamhe ot 7o f#k@ihgﬁ 1Y g S R R B RGBT 80-85% 85-90%
AR Dobutamhe ## /i e ¥ o ze R SHRAZ R A TR
ALH ik #H ~
i $ 42 201 B AT AR E NP5 T R
iy B0 s 4 F ST &5 EA o e EHS PAZE g 85-90% 58-90%
BH& @B ER WA
o ERERA
4 4o 201 Bi A oA (R RS2 AE
g ’fh;é%?‘f{f ’ é«Jﬁ? A% et e * 80-90% 58-90%
STEEREF & 2@
ERLRE R I S
#
SRR FrHar ¥ AERR BalEes i okl 19N FeE & ]
TR e ERER b Rl AR E P F AR 1S EF 2 % 72-100% 71-100%
& BAEGS 2L E
H|3 A
Yirt & =4 T 3 -E% IR <
fu 22 I Ap LB~ s et et 74-100% 50-92%

R PNy SUH
_%z,v}; ,ugig’g%ﬁg—?;z

i e
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(6) ik %3P

BRI RBRIEETRNEE 2R PP AR TR TR

PR A ALETE R B IR AT G R B RA T A R B E e

Fe VAR RN B R R BN PRI RAR 2

P TR DI o0 T ORI ERA g~ § AR
FREHFUER R Y SR U RS G TR R A IR 2 AR

B AER G BsRentETARE £ & o - A 7 B RN

0.3-2.5% » 5* = & ¥0.1% (Baim & Grossman, 2000) °
2.1.5 e d P%Q‘;]% 5 5 Ry

R BB S R R T R BD B A N 1S e
R BB AR B S M E R ERE L
WOEBD & s R TR de T R i s R R R K

g Aoy FRRE gk nEGE S K

GEFAE S B PR UE ST F R AT R
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KOV R RN gm,]gcérﬁ; AR DB et N B e o
Ly F g RB  ER AT ARG R B doh R R
RO MG A L P B ARBRRE BT FIEBES B iR
Ttk 5 1% s O 2 % 0 io 4o & 3(Abrams, 2005; Opie & Gersh,

2005) -
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%3~ TR B PR s O 2 # 4 o (Abrams, 2005; Opie & Gersh, 2005)

Table 3. Recommended Antianginal Drugs

E§ iR BT 2 # L G
Aspirin SR T A * 223 $ Aspirin 847 GELE S AR e o & p
S MEEES & 81~150mg &
325mg fg P
PR
Clopidogrel 1. 3 Aspirin @572 I 1255 Faldew [T HENY Mo Ak f £
2. ST & 2wl % 7 & IRHCT 300mg
R REIB # p 75mg

3.0 B ML I6 B

4. 5 ERFSRE

Beta-blocker

Fit BRI 5 R
TS LT A Y. NP

B v g F LR

TROERNR G RT RS
HoszaBEmF Ly

ggﬁ‘ﬁﬁ$ﬁzww

ACE inhibitor FOLE® PR L AR O R P R RE b oK
ER el T I E I HAFHLEN B
Bozouifugsa b B
55 &

Statin T A R E B

LDL-cholesterol i % & *& #] % -] »°
100mg/dl> & 4&® 2 & ] 3 70
me/dI(4eiE F ~ F iE AR
BRI ER LG TS

S T RN RN ;l;fj;%

Calcium channel

blockers

Beta-blocker § # &2 5 4 7 14

Calcium-channel blockers % *

I & B TN
Verapamil % Diltiazem 7 %
S FACEEA Fp 4 30%:0
GREEREEE A
T @ g LT A

Bz B
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E # R BliEr 2 # & i
Nitrates ’}s NN &‘[é’ilﬁ—%‘ 5%"%:]‘1{_’2‘}?%&%’ f;l‘}? \E‘F\‘i \F'ﬂilu ~ \,:rff_
TERAFL SRR L g oAt
VB A R E A ES
Anti-coagulant EEF g~ eI E N R fE T A Heparin:
FLE s H| kel ol TR G A S 5000U st and
Heparin "% & i ¥ 1000U/hr if
Low molecular BW > 80kg,
weight heparin 800U/hr if
AT R BW <80 kg
Glycoprotein IIb AP ST &5 A g & 7 R
Illa inhibitor LR~ E ST & Fow il RIS
Thrombolytic AP STa@fr 2wyl 6/ B RN | R AT
Therapy AR ﬂinﬁf‘ﬁi S P TR s A il

PO S 2|

e (2 .?g;“gﬂ) &
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Pav gLt RinR e G nES

(1) o] = Fril
Aspirin ~ Ticlopidine# Clopidogrel ¥ #r#|x -] 4= 52 & > [ 2k 38— o
A5 2 BRI o JRF MR E P ETT % (75-150mg/day) 0 ¥R
VAL EFE ARG o v AR Frdla P g L R A2L TR o g
Fla P EF A 0 T e 235 2 B B e Ticlopidine# Clopidogrel ¥
FrH]ADPE & | 45+ 2 L f % & > |7 2k Glycoprotein IIb Illa receptor

&4 % active form > Frfla o FREE o T E KL FE NS RS A

%T*
N

T b oenk & 88 1e %7 (Glycoprotein IIb I11a inhibitor) > 5 7] ¥ 2 &
fhde ek g P IR o Bn R A R g 2 ESTER A g

E % o0 ¥R = 5 (Opie & Gersh, 2005) ©

(2) Ap R

A BB 0t koahn g P 5% Nitric Oxide(NO) i€ T eflss o %’g
PHoRFIR LB Sk B % KM S TR B LR 2§ § RS T
vy F 207 F 8 o AL B (Nitroglycerin) & & 3 8 0 AT
PRV TP R RO R FREL Y R R wk oY K

sl ik B 4o Isorsorbide dinitrate ~ Isosorbide-5-mononitate ~ NTG & F

BREA] > WL pORAIR Y o AR AR L0 24 0] PRI R
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g E B2 dxiy 0 v IRES Bk 3 % (Opie & Gersh,

(3) & AR A G4 Bruges

AEF RIS R SRS »w RTT R S F)a Rt s

<\¥8

FFzFRE ",f Prinzmetal’s vasospastic variant angina?t » # % f#4§

Ehil B R DRT 0 E R ES Y AR A T R

w

2 ST £ b A e v & & (Opie & Gersh, 2005)
(4) 4T3 o %

4 % non-dihydropyridine # dihydropyridines #g - Verapamil %
Diltiazem & non-dihydropyridine » % #g v ¢ 4] 2 g 40 S5 % Bt
A o TR TG AT A A i %*%‘LL T g 0 R
Vung F A4S E o P REe T IR B TR gl T i i o PR TR
Forko FH A H g R o b TR F IR R SR
By NE R E o A L R A GRR BRI
F % 4F a3 e %78 (Opie & Gersh, 2005) °

(5) Fjtad )
3% (Heparin)%ﬁ ¥ 22 anti-thrombin I1T1% thrombin.% & > #r#|Factor

Xa% e F|F o Frdlh RO o hk ¥ B A B S TR R
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HAE R R P BRI R AZIEAR ) PF 0 - A3 5% 5 T Ou4R

L3
-

TpaB o fREHF R M F EIFFIFZ (B2 T

TH % L X R L(Opie & Gersh, 2005) °

(6) = f2i% 2| -

pios

B AMSTHR T 2 ST 28 4 S12 FFR > okt B Al &

B % AL 0 P FRB RN RS g Q y ¥ J‘z—;‘j;l{@%g:% w 2% fEF 0 A

=

FROREIRP L B P W E 0 S HE A A AR Dk e e

a

g om ¥ ARE E TR AT chpt AR AT 0 T L U o R
B FEB B A BB B R 2B & B ER G DL D

BgE . *9FF AFORTRRE € F AN Dk AL ¥ B

B (de§ D~ TR AR R B ) S TR gL o
iR fERT F 3R p R D T A i T R 2 5 v B

FERE S I AR P e AR A 2 B
B R W EL 123 fE % h# & ok (Yang, Brilakis, Reeder, & Gersh,

2006) °

(= )4 » 5% (Percutaneous coronary intervention, PCI)

(RNEAEY F SRS S PR E RN T LV A B ]
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B S B TR R R R S N AR T SRR
% Rotablator % - »/ J ¢ 587 1> 54 0 WA T g 0 Tl 4
Wend & Ff v plo g e SHRAFIT L B EREE TR TS

Fokfraria F o S F RAw R F F R REF D

Y‘\J

W ACE RTFE PN R 2 g ] pe SR o B SRR
A EE R FAGEREEREL AR F e g0 L EE S e 5l
W™ o B FH R F A RELEERTCFRA I 2 RS FR
2 E P OB AL B B S F LR AR T RF TR
R RAL PHUEARR o A MR T T AR R
SRR FE R N ERH S DB FER EEG T o A
> {35 (primary PCI)S & 328§ Ap % + cnfTed o = ST 4E £ 20 45 »
AR A M ISR AP RO e B RN RS FALHESF R
%% ® kb (Keeley, Boura, & Grines, 2003) o & - 2. & B 247 > &
door-to-balloonf¥ fF 42604 45 > + *t n 1273 f3#|door-to-needlefF ¥ >
Pd= i~ AR d5r = & 3 4o 2% 138 (Nallamothu & Bates,
2003) o A FRERIFEMEL FT AL ARF  BFS F o md
(553525096 % i B A ET LA HFE H AN T Rk
FEWALER R 2R St T EREL R T L p P A

4 0 RS R FE 0 R iz & Aspirin® Clopedogrel » F# 1k s 275 = o

24



(=) oh =i

Tk B PR MEE £ B H K CEFR ) FU % S BERR R T RN
Bk E TR PR 0 0 A B BB R K IR B ek B PR BT

(63 NEREADRE S UR e JRnER A RORFFIEE D
FRA o P F 4w Tl o BT TR DR PRIE ki
7ol AL pEpF > (s phin b W24 g B R s 9 Rk iR o

WTE 224G W B S N E 0 - B R AL
P IR E(A L )N L — 5 AL e SR B
B¢ + ji¥(Beating heart surgery or Off-pump coronary artery bypass,
OPCAB)¥ r1i¢ * fou it 4 JfE T e 4 0 iBREG PRAR PP gl

BRI RS TR A LT RS B Ao g 87

—\

AR EF G AR F o do? b 2RSS TR BE (Amrani & Al-Ruzzeh,
2007) o #3 X F B FRFRERIEFE S F A EM L 8 ?ﬁf?’ -
SRS A O BN A R B 0 SR B S s L

:_}'iO
2.1.6 %’*;}’Lﬁvﬂ’f\f;;};ﬁm}g I ERRE R

%ﬂ%@"ﬂﬁfﬁimLQZbifﬁ“ﬁﬂ—a-g#» 3T N B oo R~ J{%}—’J'\/};a
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SRk PR RN B ) £ SE B B g Bk B AR s e ROE ?fgﬁ]v_}jé .
= f&H % "3 2 small dense LDL ~ Homocysteine ~ lipoprotein(a) »
fibrinogen£? C-reactive protein~ % % 5 *& %]+ (Grundy, Pasternak,
Greenland, Smith, & Fuster, 1999) o F]}* » Z 3 5% ~ A4 » sk 2
FrEg R EE P n - kw2 R EPEIRY B A

s A E ST AR N A A R ) R et TRl RS s

SEE NS R ER T L Ly SERESE § T

ﬁvt‘ 5:ug‘r|;m4=]"}ﬁ—f% ﬁ,uﬁ»]{»fﬁ P—”—lyi_ﬁ’/'{z

BAGEE > vk o F PFR o R R &g e R ddE N e

AR Ao R Bk ikt > BB R F Y g e

:\

-
a\.»p

K5 et e B o

Y

e LRy oo * F A+ 3 £ (maximal oxygen
uptake, VO, max)# 7+ © < #&F £ > dp- B4 2 H 2 F(F 4 48)
PricEP-F F TIREPN B X B TR 4R F ok i B o &Fick

principle :

VO, max= maximal cardiac output x maximal arteriovenous Oxygen
difference
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#F ¥ (oxygen uptake) Hdp— B A K F Fh o Al le e &
REATREP- R F R CEFER R R T A R £
gt HH o FiE R BRI Ao L A HEE LA G L A5
BRI TOE)NRPE > R BT AT B ETA S Bt
T oo AREREARY s £ R R LR R B (Lactate
threshold) » X 3% fp s ¥ et 4 chg i dpih - » A& ¥ # ¥ cofR i3
SRR TR Yyp o KE BRI ER P> B ST B 42§ Bk

rsIEl ’ﬂi—ﬁﬁ\ %; EO/?J'E’_& %‘iﬂ 51;’3"#;’;&[—‘&5_}.}}% ,;:ér,‘&q;

B EBH IR ER L TR 5L o GRS > @R
FoEAmAET B £ A BT BEF S (GUF BB i

AAE) 0 TR bR B(H/A) o PR B AL f@ 2

i Y R ARERVRY > RN E e W E40-60%
FURER BT 2 EE HiE D ¢ & (Light to moderate)i& # o § & # 47 iF

FURRE ok f3EE X3 85%2 FH 0 % I 2 5 A (highto
very hard)(American College of Sports Medicine Position Stand, 1998) -

FRE P B ACHFZVRT Y R FRERRR o B WP
220 FEETE o Rk E%EER S CH T %L MR B S

%R LD BARF B S SR % o B4 70%5 < #HEF 2 E

70%x1.1=77%B % S B o e % S P R FF b SR E D IRT B
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(Heart rate reserve, HRR) °
% SEHET BT AV T B R FIER R R R B R
#E MET(metabolic equivalents)sipt & » » 3 »xehid &5 & | € i
P cMET A2 A MX#RLFLETES & FF 5 R LS AR
F) e g @ ¥ oo IMET & *% 3.5ml/kg/min o 5§ % 38 § 58 & 03 4v >
EHE T B4 QTR 0 0% R A REEET 286 114
ml/kg/min P > gt X W §d e B T 5 AMET » @& 487 —%‘(ﬁ&:40 ol
64 # F‘) AMET ™ eh3s B g0 1353 | » 4 3 54MET % B o
"¢ %, 5543 8AMET 3 & B3t Ta ) > 8.5 1 10MET ehig &
e T2hgsg | > IOMET b endg s T2hy 2t 9 3p | - @ H 3%
B2 2% > ¥ d 4 457 (= F )(American College of Sports Medicine

Position Stand, 1998) -
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4~ FFR B2 LM
Table 4. Classification of physical activity intensity, based on physical activity lasting up to 60 min.

Strength-Type

Endurance-Type Activity Exercise/Relative
Intensity
Relative Intensity Absolute Intensity In healthy Adults(Age), METs
VO,R%  Maximum Young Middle Old Very Maximum
Intensity HRR% Heart RPE (20-39) Aged (65-79) old RPE Voluntary
Rate, % (40-64) (+80) Contraction, %
Very light <20 <35 <10 <2.4 <2.0 <1.6 <1.0 <10 <30
Light 20-39 36-54 10-11 2.4-4.7 2.1-3.9 1.7-3.1 1.1-1.9 10-11 30-49
Moderate 40-59 55-69 12-13 4.8-7.1 4.0-5.4 3.2-47  2.0-29 12-13 50-69
hard 60-84 70-89 14-16 7.2-10.1 54-8.4 4.8-6.7  3.0-4.2 14-16 70-84
5
Very hard =85 =90 =19 =10.2 =8.5 =6.8 =4.25 =19 =85
Maximum 100 100 20 12 10.0 8.0 5.0 20 100

Abbreviation: VO2R: oxygen uptake reserve, RPE: rating of perceived exertion, HRR: heart rate reserve
(American College of Sports Medicine Position Stand, 1998)
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(Fletcher et al., 2001) o 7] 38 # (75% VO2 max)4zi 30 A 48 » % 2
AP REBFH c@RVRY > ED A PR R S
60-80% VO2 max » ¥ p . gig 5 (Target heart rate) shd [l = (220

BRSPS )X 60% + B s P > T (220 B E B
B ) x 80% + Bl b 2 B o WHOE S S 3 T 45 Lo (ki
# 5 2005) -

ﬁﬂfﬁé@lj\@f}—l I‘F,Q;IJ‘&«EE;‘FT‘JIOJ_ 20 l«—o:u_.,}-auﬁ;i:”
R B g § £ 1 2 (Froelicher & Myers, 2006) -
LW FESDPR R F TR L RTE R AR A

A4 P s A NS L R A gr gl 95T i (Pollock et al.,

¥

Y
Y
%

2000) - Buchheit % 4 (2005)57 %5 # /&6 « ¥ 6 286 R 2 4 75 5
=7
F] ~

o FgRo fEHBERE 2 3 ERTRAERER > o
% SDNN ~ RMSSD & nHF # #icffs $o7 EH K B » o F BRI 5

TELT % (Buchheit et al., 2005) -

222 B p R S ERAFFE LB O RO %

The Determinants of Myocardial Infarction Onset Study 4 47 1228
FEMSIULRER R O RE T 26 ) FFaE B A 0 4.4%5% 4 o E
W] PR T E R o | FE R ez AR o - ] S E A
o T 2 AP ¥ B Y 18 5 (relative risk) 2 5.9 o T A E A5 F iE
-0 122033 4=t AR ENS5 0 F A

%—1*?%‘]’%"&#&}‘% 107‘194‘86‘2.4 ¥ R El rrl;» ’kﬁii\? ’
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ARER S AR o 2SI AL R e R p R ZE B e T R )
-l BFE O ¥ ok 3 AES P T (Mittleman et al., 1993) o

-0 e AR g o a4 1194 L& LR/ L2
FIH 8 o fe2 i B FH R A5 4 T R RS R
Bofd— N ED o IR T.1% < Vil 3 4 2T EF # =6 metabolic
equivalents (MET) » @ 3.9% ¥ P K% 24 ¥ P e o ] 7| i@ 6 38 = 3
2 EB VAL R SR AR 2 R R R S 21 B e e A
T ER AR A B A o A SR IR ' 5 6.9
B3 7T ARAEFEH A FLERL W ESL G A H &
TP oERL o IR R ARG PR S R8T
11 PFic® » 22 H 0 PR L i dp ¥ % ' 1% 5 (relative risk) & 1.8 &1
SRR RS 0 AL 3] PF o A 2 ey B 2 AP ¥ 1 5 (relative
risk) % 2.7(Willich et al., 1993) -

223@%%?%ﬁwuwﬁ B ot B S s B

(&
S
4
oy
o
~
W
*JH
?
;‘\

LT E R Y. N Y
iy § 5 AL L~ F g g2 2% (Thompson et al., 2003) °

- AT 52 B A 12 F i@ R iEs L 4700 X Aor o @R A
HDL-C4.6% » B> = paH i Fq % M AR gdvo » A %A 3.7%% 5.0
96(Leon & Sanchez, 2001) o P # # + %] 58 & B 2 :2% HERITAG
BE OIS A S BEFSBIERIR 299 BT EY HDL-C F =
1.1mg/dL(3% )° TG % LDL-C * *# 59 mg/dL(2.7%)% 0.9 mg/dL (0.8
9%)° %376 &+ +¢ > HDL-C *+ # 1.4mg/dl (3% ) > TG 2 LDL-C
T *% 0.6mg/dL(0.6%) % 4.4mg/dL(4%)(Couillard et al., 2001; Leon et al.,
2000) -
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o BOPE 44 BREBHERER 71 2674 A P HE S
ok R Tt gk 34 mmHg > 47 R 2.4 mmHg > iE#
¥ #ﬂ_@—‘ﬁ’f 2.6 %2 1.8 mmHg - 3% o B-X g 574 % 58
mmHg(Fagard, 2001) -

EH VML B AR A L AR B o R A
S - BEERLSITTAE O BIRAERE T 0 MER R 33T LB
i B0 T 397 M HbAIC 0.5% 1 196(Thompson et al., 2001) ° #% A 7
PR E@FEIMEPE TROFARFEALAL S - AL
o 2 A0 R 28 # S dkg o 8 - SRR I R
v 58% AT R - AR AL 0 ¥ 4 8-MET/h i #- 2

(o
O
%)
~
o
S
=
175}
@
g

’ﬂ%;' o 4B #.>t Metformin g *° 31%#7¢0% = A 4‘%};]’\[?5},3_
f& 22 % v Metformin (850 mg bid) { #c /& > 70 % = A4k
i A 2 (Knowler et al., 2002) -

224 F@H fh 'k

Bk Bk AR KRS E 0 B G ehF S o dose ok B

CpIEIE S (edkd) e FAp g W REE - R E (I
i

) At A R > R e R 4 £ T R

Ik

W 4
2%

tT o4 A - fA¢ X5 R K B G M4 aniE # (Hootman et al., 2002; Jones
& Knapik, 1999) «
BIZVE S § R 4o 2 SR e S 0 4 5 ~ 1096600 7T &
B A ZER o EREAER Y B 00%F 4 aplFliER Y E
Bl% b pe o S E SR 0 5 FIL R P AR o 1R B g ik
50% A X M ERERE R A2 0 B R Flhdos sl s 3 BIRTER F

% 3 i g % (Shirley & Adirim, 2005) - @ = & 4 (>35%) 2 5%
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5 F) Sk B % FoR A2 # #% (Virmani, Burke, & Farb,
2001) o s &E A EH P o A G ZliER P S FE R R P o

‘\lﬁ'ﬁvﬁ%\:‘ °

%ﬁ@@@*%’%Jﬁﬁjﬂiﬁﬁxiﬁw%RMM%ﬁﬂ
goff A o R QRAGEME T AR BIRAGEET R R
F AR A el g FMVO, A Ess gk o (Franklin,
Bonzheim, Gordon, & Timmis, 1998) o « #vdk o pF > a2 ATP* = >
‘m”?gi/%mﬁi‘a 4e o ¥ ﬁijgﬁcﬁx)ﬁi‘g be s dRERS R A > RS RIG g
R o WERI R E LR R T o A el X g b
Ao g BT H A BROE S ’I’J:f{'ﬁ o F L B R AP YTHFL A
AR E & qg% (s 7 BTR 2.« 4% 8 > & % 3% 33 ¥ vulnerable

period) » #5173 5k & 12w F o i i# (ventricular tachycardia) 2 = %

N

4 yg b (ventricular fibrillation) » i = 57 (4 & A& > 1995) -
EY

TEHB SRR > RARBLES > L RREE AR P

m@mfﬁauﬁmﬁfﬁ»%iﬁﬁfﬁow%’@migﬁﬁ,
g MR R o BT SR BRI T i R gk

g 3 He =7 8 (B 2) (Franklin et al., 1998) -
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IMMEDIATE POST-EXERCISE ACUTE EXERCISE STRESS

] Y ] Y
Abrupt Cessation Arterial ASympathetic  Na*/K* ACatecholamines
of Activity Vasodilatation Activity Imbalance
+
Yagal Stimulation
¥Venous Return ¢
AHR, SBP

YCardiac Output w ¢
v AMVO2

¥Blood Pressure

R S

fCoronary Perfusion — - Alschemia AMyocardial Irritability

Altered <« Altered
Depolarization/Repolarization Conduction Velocity

AVentricular Ectopic -
Activity

Bl 2 A48 H 2 38 d (8 1R4R B end 78 5 i $8 8 (Franklin et al., 1998)
Figure 2 . Physiologic alterations accompanying acute exercise and
recovery and their possible sequelae. HR= heart rate; SBP= systolic blood
pressure; MVO2= myocardial oxygen uptake; CHD= coronary heart

disease.
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2.2.5 Ed 8SRUR/ 2 X BRI
-3 MEREA ISR 6 9% 1 (The Exercise Training
Intervention after Coronary Angioplasty Trial ) > = 118 - BRiEo6m:?®
Fh ' REFREV R A RFIFFAIERPT R EHKA T E
# e 4 (peak VO, ) 2696 % # 5 o B A 27% - Bl PFiE ﬁviﬁn)
SHORE R (11.9% 32.2%) 2 £ hiiife (18.6% 4.6% )
(Belardinelli et al., 2001) - British Regional Heart Study %+ > ¥+ 9 |+
M},%% (L9634 ) fHSE g3 RERE A ﬁv—"zwg‘m’
P AR M enid 5t = & (Wannamethee, Shaper, & Walker, 2000) - 2R 4_
BE2YEIERFIEREHFETEIE o
- I 47 4347 s i g o A BE £ 14 15 (Meta-analysis) 1
e s HAR BET R M 2 5 24% 0 SRR Y 5 2500 0 e e
3 3t 8 i B (Oldridge, Guyatt, Fischer, &
- B & 44 7 (Meta-analysis) > W A 51 1B S5 ¥ R &

S o B E PRI R B R e LT R 2 2

Rimm, 1988) -

I 67 o EHR24E o FHT M2 K 2706 0 W HTR S K
319G c e 2L AP R 0 LG AP E L B oo fpROTIER o
SHRR R RER > VR SRR S 26000 R 52
bRl B 0 Xy Bt 5 ez B (Jolliffe et al, 2001) - ¥ — #F
& 7 (Meta-analysis) » = £E 48 5§35 > ] 3T 6 B ¥ o BRAR it
e o W RS 5 200 0 SRR 269 0 2 A a TE ML
PO B MEg A F IRIFERMTE A O ISR v 5 (Taylor et
al., 2004) o ¥ s it F]E_> iE & 4o oo KT 048 2 (Billman, 2002) >
RO ECER O o FL@RT g AN GTH A 3R

}'E\\;'ZE’ l‘_‘;‘_/—éllﬁ_'_ ) Ké‘ fﬁi}ézﬂ l‘_‘;‘_/-é,lri, @rﬁ /ﬁk ! ;l:;( é?—;l}‘::’_’_lu %é:_% ?';’éro 5'"‘ =
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PRRIECE SRS SRS S e =l X AL TR O e T B o 1
(ischemic preconditioning ) (Hamilton et al., 2001) -

SRR EAE B AT iR SRRSOV R R 2= KA
117000 ~ 220000 ~ 750000 & 55 &/-]- B+ 4 2 —(Franklin et al., 1998) -

SRR RALIRY BREAT A TR LSRR
ZTREANFDL o L aIEEL R A T 0> (Ades, 2001) ¢
(—) %
FAERR R 0 R BT (TERRS R BRE
(D) Ed
FEERR O SRS ERYH FIRA LRERTF
(=) AR R T+
IER s FRFEE KT EERISR

SRR GEE RS SRR - DA IR e RS2
Fodp, - dp FEdo5-Hh L_ngm BFE B FEHAR
H63 12 $=HEF| 73 SMETs a8 # it 4 » X TP

EeHTET > 63 1237 (3R &4 1989) -
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Fo 5~ B EIE R E 5% P 1E(Ades, 2001)

Figure 5. Items and goals of cardiac rehabilitation

Sy B P
A i ;ﬁ‘{ B s FRE ER R R
¥R
s P B oGz Al @88 Bhiok Ao p R
LDL cholesterol < 100
mg/dl
S ST -
HDL-C > 45 mg/dl
TG <200 mg/dl
B o B Ll U RS p % : BP<140/90 mmHg
% SBP 130-139 ¢ DBP 85-89 mmHg’ A EA RS HE PR ~ Bt B TR
% SBP140 & DBP=90 mmHg > F % 4 /5% %‘:E’:—‘F% » BP<130/80
mmHg
e P LA AR AR
vOERE R BRI B
#EL w7 F K2 0 bupropion
e F BMI>25 ¢ "8 [f] § H£ % 32 100 = & » & £+ 32 90 R 5-10%%8 £
A 1 }%;ﬁ‘i €
75 ?%;m
W o RAL BRI FSARE  MERH R EEL & ] & 80-110

wE

mg/dl
HbAIC <7.0%
Foglset B g R Ba

g

A AL s

TfEE AT RE o ER B ERE 2 F ELE

3R AL R

B B AL S RS S
i F’*'J Iﬁ]’?ﬁ e }%‘3}3& "‘/}E\‘@ pﬂtﬁi
F TRLRERE Ehak 4 FERR Ek 0 W AREER L W

B B e B B
SEBAGF AR ER A WA M R

B X0 EF44E 1000

kcal z_i&#

FxFH T 0 30 44
s EBdFE X

FiF A3 %
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SR REER AEROREFILE AR E2FT Y AREFFR
Bo P B W10~ 209 150 BRAR G o i FIEME A o dFu[ A
sk %&%&z%~¢¢$3ﬁ@i%‘ﬂiﬁ‘%ﬁ@ﬂﬂ
IR e B PR AL R 2 DR 3N T e BpEd R E 0 IR
R i 3i& B+ (Leon et al., 2005) -

flaEE PR EER > A3~0 B TIH R BF LR
11~36% « ticd LAPREE > 6 > 77 R0 SRR EF e 5 ol

B S K AR o F 0 TR Y IR RER ey § R R
(Leon et al., 2005) -

THEFAAFBAL FR S AN ARAF LD DR S EED
ﬁ%%@mw%%&’ﬁﬁﬁﬁ$%’?%ﬁﬁﬂﬁ‘i%%‘éi
R R RS SR .7;%353 B B TaE R B2 Bk B

,u;ﬁ)ﬁg&abbﬁ*ﬁfrﬁﬂ'@;” IPH6RE R

23 = Pg¥k

2.3.1 sk 7 s 8 R B 9 R

- 78 B & M 4 47 (meta-analysis) » 2 3 17 B B REEF i & 40 |2
PN o R 10% K2 A2 - i B R
7= % (Law & Wald, 1994) -

232 & gtk iR B AR E

¥ WA FF2 7 B ¥ 2 o 2 (National Heart Lung Blood
Institute ) >+ 2001 # 5 * # £ cnE MR RIEHB KT = 4 e 4p
51 % = "< (National Cholesterol Education Program, Adult Treatment

Panel III (NCEP ATP III), 2001) > P 37 & = "5 % B 'f;,*” 2 G B Is R
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% 220 k11 = A & & p|Z_total cholesterol ~  low-density lipoprotein
cholesterol ~ high-density lipoprotein cholesterol ~ triglyceride o &
cholesterol = 200mg/dL ~HDL < 40mg/dL & Jf if Bia 5% 1 & M % A
*a -0 "2 75 (LDL cholesterol) & 1% ip - % o Sk &% A rehl &
oz &g F] (risk factors)*f M & 7y 3o PEERR 0 ¢ ST S B o
BB B R g e PEEIMR N ML R Sk vk B s e ROE

dod 6o BB EFE SR AR T
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FO6 R IR T Bed MEFIPE 2 R SRR RO R TS

Table 6. Major Risk Factors (Exclusive of
LDL Cholesterol) That Modify LDL cholesterol Goals

% (Cigarette smoking)

% & /& Hypertension: & & = 140/90 mmHg @ PR * "% & /i 2 3 (on

antihypertensive medications)

B %R g v "2 A = M (Low HDL cholesterol) : HDL-C < 40mg/dL

& 3 Ttk 1% 5 o 0 §2% ¢ (Family history of premature CHD) @ ¥ {4
— AP SS KB RE G RHR 0 S - BRLL T 65 K B AR
B PR T

EF#(Age) T =45k A =55 &

CHD: Coronary heart disease

(National Cholesterol Education Program, Adult Treatment Panel I11
(NCEP ATP III), 2001)
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F7 R RFE RSB A b CEAB LSRR

Table 7. Three Categories of Risk That
Modify LDL Cholesterol Goals

75 ' %= ¥ (Risk category) MR B PR
¥ P ¥ & LDL-C
Goal (mg/dL)

Ttk 5 1% 0L O/ &1 & o i (CHD and CHD <100

equivalents)

% £ 5 ' F]5 (Multiple (2+) risk factors) <130

0-1 i 5 *& F]+ (risk factor) <160

(National Cholesterol Education Program, Adult Treatment Panel 111
(NCEP ATP III), 2001)
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233 Biqu g2 AEL LR
ek R P BT TSR A B k¥ ) (Therapeutic

lifestyle change, TLC) - & 2 @4F@ B4 € ~ 253 ~ RETuFH 2 4
Genigr o B MG F Ao T 223K D Rk - P ARE D
25~35% > B ¢ & {cry¥nps (Saturated fat) 3% 7% 0 5 A7 Apfeig s
fc (Polyunsaturated fat, PUFA ) ™3t 10% » B =~ 7 47 fvfy 4k

( Monounsaturated fat, MUFA ) ¥ i£ 20% & p *%£ #]f% > 3t 200 % 5 >
SR 20~30 2 0 BROR Y £ 4 50% % 60% o (National Cholesterol
Education Program, Adult Treatment Panel III (NCEP ATP III), 2001)

234 B g g2 B 0K

$0 % k36 B0 b 8 5 3 AT e B A
FEIP S PEA Gy hES L o " Pp %P & 35 statin ~ bile acid
sequestrants ~ nicotinic acid ~ fibric acids » % ¥} §&/4 F5% A F P 5 o Py
ZEde V2 M Foo g = F g v = % o The Scandinavian Simvastatin
Survival Study (4S)#= 3 # * Simvastatin ;5% 4444 & B & ¥ b5 x5
A Li)ﬁq Ao B 54 F B LR {6 0 Simvastatin EE 0 7 42% Bo e
e = s 147 30%5%, 77 © ¥ (Scandinavian Simvastatin Survival
Study (4S), 1994) - 4p B & & 1 4 47 (meta-analysis)» % I 7 i {o %
M B v 4 55 A E B % dose-response relationship) i & 0 B
WE 2-5 F s R (5 0 & R 1% MERER 0 F R K 2-3% T g e
2 o mRE2 A BRI 1 (Heart Protection Study) » &5 4F < %p
FBRAGERE S REFREICHRE e b ¥ F F AR R
k(T2 E2 RWFT T o BRY Simvastatin k¥ MOEFRE 0 B F
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FOURE MBS et = s M A 2 - A 4 2R S U
Bomga e Koo b2 o ¥ £ e 3 4 5 (MRC/BHF
Heart Protection Study, 2002) - Anglo-Scandinavian Cardiac Outcomes
Trial-Lipid Lowering Arm (ASCOT-LLA)#= 5 » RIZEF 7 "2 % fo—

B & A B (] > 240mg/dl )5 19342 £ F = Rk Ao Bde X Atorvastatin
10mg ipf f6 > 7 P RTENTE MY R s o n B R R SO RE B2
7% 4 % (Sever et al., 2003) - The Lescol intervention prevention study
(LIPS)F ¢ PR &% - &L g 4~ s ap 4 > B R Fm
BT F A HEB o 3% Fluvastatin Jo7 16 0 27 $FB 0t i o

BE v AR T R AR R A i B & w g F 2 28%(Lee etal,
2004) - The treating to New Targets(TNT)#* 3 > 14 Atorvastatin 10mg
2 80mg i 10001 %48 € e < g i 4 LDL<130mg/dL - 5 4.9 #
/e 16 0 Atorvastatin 80mg #£ ¥ 10 mg *. 2. LDL &4 % 5 77 mg/dL
22 101 mg/dL » 7t F g ~ 254 2 Haldez 2ERF B E ~ R
PR o AR e ul i 8.7%% 10.9% > Atorvastatin 80mg (e ik 10 mg i
B22% s g R AN R F a4 B (LaRosaetal,
2005) 22004 & NCEP ATP Il 143iT# k2 777 »ZR*EV B p 'R ¥
%iﬂ” A5G B R Tl (B AU ROR) A2 B e Bl (o d
CANER R S A RN Y T SURE IS 0 EREE 3 I A
<70mg/dL - % f*a#¥ & % » LDL 2 /59 P 1% 5 <100mg/dL - ¥ 3 /4
HEH(A B ETFF) LDL 2 ipf B 155 <130mg/dL - % 2 &+ &
HoFH AP EE B RAR T IY EFIME N B & fibrate
£ nicotinic acid ¥ % *& ] fit £ $ (Grundy et al., 2004) -
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241 p AA g KA A

>~

WA ST RS D AR L SR A ks R A g

A RREA S KA g AR Ko p AR AR (& 5L

A o R 2 Bﬁwﬁm/&,‘zﬂ PR RN Y

LRAE ARAES VSRR G FIE ST A w2 e il
RO FREE RN RN o BIEA Sr A REA S FIE &

e NG (PR atig) 2 RIRA R p AR Y ZERMN LA 7

PAREA G BTN AL AR B ] o VA ) RE T R

SEEAR B F RS L AE o N RS 5 B

foo VR 2 dhd e dosk F 0 AL B ORE B 0 R

% 2 g A g i fe(Chudler, 2004; Guyton & Hall, 2000) (# 8) °
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F. 8~ p A A &k seniT* (Chudler, 2004)

Table 8. Functional changes from stimulation of sympathetic and
parasympathetic nervous system

1 5 7 \zd = D RN 2 & 17
T NBE W & IR A Gt

%, <+
,ﬁ .?:/D

Bl R A g eniE

i (o) It He % it 0|
b I b e H e
s Abit Abife ] 4
o Ny Ry D A
W L § E g gt ol I A
g s LA 6 lialhe Y i I
s Pl pERsE = § 548 PTPERE A 4
e FE R A H 4 B R
TRy ERIRATIRE miEw

R '}‘Zsigf 4
b o a R

P i 4 5 7B B FRAE 4% 1 Rtk 5

7ok kR - http:/www.dls.ym.edu.tw/neuroscience/auto_c.htm

Accessed on June 7, 2007
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242 & F i

SHRENR AR GY R AR TR R LR 2RI EA GE
B drale oo n JHERA S PR ARL R A S E BT o
FEH o PP BT A g T T RE R TG
Flpoc & E L P o WY R d ok PHHE Bl k2 R
=R T R
R ¢ R e F o B FlF e dad AL T2 f
%ﬁﬁ@%iﬁﬁ‘i§ Bl A s d @R SAs it g,
24

w\

SRR EEIE S IO R PRI S SLLS N

3 2,

" E*“K% T F % & AP ahp & & 24 (Intrinsic heart rate) 2. *F > » X
PAR SR wFFR I ZPIPE T IEDRE AR
FP LR ER g 5k ST ik i o
CHFRRE AT FES TR RAEFE RRZFOEE T
PRATHZ CEFE SR SET DL L RREFY
e VA AR (PR > Time domain) 2247 B (8 4F & 38 >

Frequency domain) °

2.43.1 P & 47 (Time domain)
AR 2FERF P TRAY B EE LT E it o gt
BT R 7| hb 40 4o ¢
(1) SDNN (Standard deviation of normal to normal interval) :
S 1 A EERRIE £ o (SDNN) 2 total power(ms’)4p b » % 4
BOFRR o P FARL > SDNNEAXE o
(2) SDNNi (Mean of the standard deviations of all NN intervals for all 5
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min segments of the entire recording.) © #7F T A 48 % £ & ¥ < B

®F 2 TiaE o

(3) SDANN (Standard deviation of the averages of NN intervals in all
5-minute segments of the entire recording) :

I ABEFRE TR R L o RAEFRF IR
£ 2R 2 SDANN & » e @ R & - B L WEE G B JEPER
Pl pLes iR 4 FFE » SDANN = » & 758 T "8 SDANN 7+ F
*# (Raj, Roach, Koshman, & Sheldon, 2006) -

(4) RMSSD (The root mean square of successive differences between

adjacent normal cycles ) :
FEREERFCSIERE > TEIRESA TR REARIIREH SN
Bk e AR E o AT NN5O count 2 pNNS5O o

(5) NN50 count (Number of pairs of adjacent NN intervals differing by
more than 50 ms in the entire recording) :
TR T AR SRR IR 0 L EEAR S50 F f) gk
BoUvBEBAH TR AEARIRAN SHEM o

(6) pNN50 (NN50 count divided by the total number of all NN
intervals) :
NN50 #cpig BRI TH Y 45 el o ph IRl e v

BAES T 0 REABIRRA SeEf o

24.3.2 # %~ 47 (Frequency domain)

FI# BATE I E R o g IR P 5 S 5 43 et
#2 3% 2 & (Power spectral density, PSD) ¢ ¥ _#7 3% ~ {# (Spectral
distribution)e7=> ;N £ T o — & 5 A 4G EH S {7040 15 L > P

(5-min total power) ~ 42 X #f 7 F (VLF power) ~ ™47 ¥ 5 (LF power) -
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% #8 74 ¥ (HF power) ~ M 45/ % #f 74 &+ (LF/HF) -
(1) TP (Total power > 2 # =% » ¥ =ms?) :
#pF <04Hz> HEZBoFHR
(2) ULF power (Ultra low frequency power > & i<#f ¥ & » ¥ {=ms’) :
# 5 0.0001-0.003 Hz i * »* & pF o 5 % £ > 22 SDANN & 4p B
(3) VLF power (Very low frequency power » 42 M4 # & > ¥ =ms’)
# % 0.003-0.04 Hz> dsg * > L pFRF o F R R @ 2. VLF &
LEMA PR
(4) LF power (Low frequency power > #g 5 = » ¥ +ms’) :
# % 0.04-0.15Hz > 57 & LR ~ Bl pA 52 g R F b (baroreflex
activity)z. 2 58 o
(5) HFE power (High frequency power > & 45 # & > ¥ ~ms’) :
#g % 0.15-04Hz » A& R RpA EEM -
(6) LF/HF (1<H4g/3 45 # S 14 ) ¢
REAIRBIIRAN G2 T
(7) nLF (LF power in normalized units > i i 4#g # 5) !
LF/(Total Power—VLF) *100 » ~ % 2 g 4 S5 o
(8) nHF (HF power in normalized units » i 21" B #f # F) ¢
HF/(Total Power-VLF)*100 » & % 8] 2 g 4 ZE M o
(Task Force of the European Society of Cardiology and the North
American Society of Pacing and Electrophysiology, 1996)

244 X R v d BARBDET

1994 & Framingham Heart Study 3£ B¢ 736 &£ & A (L3572 %)
g2 B FECETRR MG X T4 S EAK T AL
Mow] & B ]+ 6 0 3 I VLF Power ~ LF Power ~ HF Power ~ TP ~
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SDNN 2. % M358~ 55 BF2ZApM L i higri2igf7w
§F # 17 » LF Power B R B A ¥ S ¢ @ o LF Power B FeF A%
(Tsuji et al., 1994) - 1996 # Framingham Heart Study 5 ) » 4-¥f 2501
BATPECL FAROFEEREZ LD A § S8 Al
AR AR T E R R e A R TR
o F PP LEHF > HRV ind S o Bop$ 2 g7 M ik o
SDNN # 7 *§ — AR £ » 3 4c 1.47 < %0m F 2 0% "% 12 (Tsuji et
al., 1996) - The Hoorn Study % 605 * i H£ 9 & > FIHp L4 G it £
% ( # 3= SDNN -~ LF Power ~ HF Power ~ LF/LF+HF(nLF) ~ expiration
inspiration difference - baroreflex sensitivity ™ *% ) 3 4c B n B ~ # I
[?53- - []5;, B X ﬂ;" I P SN 'g)?zf“f # (Gerritsen et al.,
2001) - ARIC (Atherosclerosis Risk In Communities) study ¥+ 14672 ¢
RS ORI pﬁwﬁy P A (45-65 F ) 1F3f ¥ ™ a7 SDNN -
RMSSD ~ pNNS50 {7 | Sk d 5% 00 505 2 AP $T b R 2 05~ = F IR
(Dekker et al., 2000) -

TR R PF R BB - BT R R A
WEE N3 TP EFRRE > THHIFLIIB? > FRoFER
SDNN & <50 % #)(ms)** SDNN & >100 £ §)# » 3+ 5.3 B2 7~
F(Kleigeretal., 1987) o ¥ = [ F 5 & &t vl dfem (T35 7
A4 EFECFER S TEHRIFIE 6L S4B (L2288 B ) HF
T % B #ea 475 o 5 % 2 SDNNi<20ms ~ SDANNI<50ms - total
power < 25ms ~ VLF Power <18ms ~ LF Power <13ms ~ HF Power
<10ms ~ LF/HF<1.05 7 §&® 2 50 ~ e 2 Joe= o= 5o 2o
1 VLF 3 $#28 2 5t 14 (Lanza et al., 1998) - ATRAMI(Autonomic Tone

and Reflexes After Myocardial Infarction)z_ #~ 7 &7 1284 ZiTHp v
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(<28 )2 24 /] pFo % B SDNN<7Oms & & 4 & s+acR 14
(baroreflex sensitivity » BRS)<3.0ms/mmHg » 4 # « %05 7™~ = 2 48§tk
e 32%2 28 &= F L 17% > A SDNN>105ms ~
BRS>6.1ms/mmHg % »2 & 7~ 5 5 2% % SDNN & BRS & # 5 =
o g B e 5 LVEF<35% 0 4p #3t LVEF>50%2¢ SDNNZ=70ms -
BRS=3.0ms/mmHg <7 & & - A8 ¥ Rk '& 5 6.7 &2 8.7 < B i A4 G F
Bt 2w FENA FE TSR FEL KRS TR
%]+ (La Rovere et al., 1998) - CAST (Cardiac Arrhythmia Suppression
Tria) 3 H A SR 6w FRAZ AT G > Tk E R Y
LR AL B AT TF)F o Fl bk g LS S FRR TR X7

Baor = Fo AR AL FARFN « 2 v BFHRV (hF) % 5

I
4
N}

il
T
S

SIS REFOR € o AR ETR] R S ST R T T
FRP LT TR o $O ISR R i R 2L R B
2 SDANN * "% > & i¢ 3R] 7 = F (Stein, Domitrovich, Kleiger,
Schechtman, & Rottman, 2000) °

Bl 2 R/ AR @}i-ﬁ 2_ HRV (ULF ~ VLF ~ LF Power)
s E B R CHF Power® £ 8 » HRV £ % 7 i £ & 5+
S VUL R {8 20 5= & eni F(Carney et al., 2001) -

Bigger £ /7 7wy (8 2 5v 2 Ko 31 B F 8 I VLF Power
<180ms ~ LF Power <35ms ~ HF Power <20ms ~ LF/HF<0.95 * HRV 3%
'ﬁ '3 2314 BEF 2~ 5 (Biggeretal, 1993) o

— BT L HFRIF AL CSHRFAE S FRRAE GES
o IEEHR3IOBY 0324+ c HY uZw ARG F A
LF/HF ~ pNN50 ~ & #5422 S 50k 7~ = FIERIF)F - AP 5 %
14 (Hazard ratio) 4 %] = 1.04 ~0.09 ~ 0.93 ~ 1.06(Bonaduce et al., 1999) -
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¥ R LR SRR B 2 B RS T R 0 Rl
S4r2 LF=11ms®> ¢ 5 [ A0 83 2w 3 2 fais > A 4 5 o
5 j’:}]ia A Tl E S enfh 2 SRR F1 S 0 4R ¥ B 'R M (relative risk) A
% 3.0 3.7(LaRovereetal, 1998) o ¥t % — =t 3 4 & § - =t 3 4 v
H22HRV s 3 per s b3 2 54 $- o2 63 1 »
SDNN ~ SDANN ~ SDANNi ~ RMSSD ~ pNN50 ~ HF Power % +* 3 i*
A ey o Fee iR K CHRVAFRRG 2  3 ud k2
HRV 73 % % Z 2 (Hikita, Takase, Satomura, Kurita, & Nakamura, 1998) -
o e RFH I 22 —‘5;}3&9&&2 # » ULF Power %
SDANN % ~ 4w 3 5004 S L ApR L o = F T % 3 iRl 7= 5 s
mA SRR EE T PR 3+ (K M. Stein et al., 1993) o
ARIC ( The Atherosdertsis Risk in Communities ) Study ¥+ 11061 &
45-54 A (TR 0 BB HRV 2 247> 3 HEO £ o X5 B o BarEH
SDNN - RMSSD #. % w B¥%¥H B » B9 F 18 > A FEHE T/ H> 5
H2 ARG Ly F o B2 K& SDNN ~ RMSSD ~ RR &
HrEL M-I %02 % REFFrrEL % T30
RRZAP¥ R "R~ % 5 1.24-136~144-7 L¢84 3 o B2 52 HRV
® ™ 4p B (Schroeder et al., 2003) -

245 B k@R hES
(=) P i .
v X 1/ LFPower B F » 270 X AR A LEMRE » &w
2 HF Power 2% > 4 7 R LR A S ARG c -7 F 2 B2
315 f3%5 2 HRVAR2 87 » #r4 HRV o X it » o olpkm
g > e LF/HF v % f&§ » & ot pEFR PF i i< (Massin, Maeyns, Withofs,
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Ravet, & Gerard, 2000) °
(=) Edbgrfrn] !

LA HRV B T oA M h 453 S0 k2w oHF &3 o
EfEfRY EAMERY ETPOE FABRRES KORFZ —o - B
TEEEEEY M2 HRVFE Y > #4E2 § 14 > SDNN ~» SDANN -
SDANNi ~ InLF a4 f+ % > e 227 42 HRVEZ R o &7 4>
EERAEKAL > T LR B R HRV iRy 75 » 2 24 p e ¥
oo it £E L Gpd ke HRV 45 1% (SDNNi ~ tMSSD -
pNNS50 ~ InLF ~ InHF ~ HF Power) ™ " > 2 p o % i* i #c % (Stein,
Kleiger, & Rottman, 1997) -

(Z) 2;mFgi

— AT RS2 RE T B2 %,JFT 11 HRV fﬁ“,ﬁ% HF
Power ¢} » ¥ fm %@i‘ M B A v E £ 2 5v = 5 (Carney et al.,
2001)

(w ) eherzt:

- AR Y R R 8 2 s B % 2 HRVAT 7 » e 4 A
T 82 2 A B Jﬁ % it #& = ssSNN50(counts of RR interval > 50 ms
averaged over the 48-h period)(Richardson et al., 2004) -

(1) %

EPOGH ( European Projection Genes in Hypertension ) # 3 &+ o
%3 2 HRVE 993 4 o T fhpr » L2 wpkZ 33§ 4 § 42 nlF
#.® > e HF Powerfie 14 » % # &3 v » nHF ™ *# » LF Power = o %

2 pF s ik A nHE ™ % > LF Power t < (Stolarz et al., 2003) o

() Fp
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-~ AT R RELH 24D RS FHFRE L R
norepinephine ~ epinephrine 2. B2 58 o 3 o & Fatw R 2 R
norepinephine ~ LF Power ~ LF/HF # % > % 8. HF Power % o i *
4F 3 5 12 %7 amlodipine 76 > 8t + HF Power 8¢ % T " > v X LF
Power ~ LF/HF ~NE }+ # - i# * Angiotensin I $£4<#] telmisartan & >
¢ p %2 HF Power ¥+ = » NE 7 % - & * Angiotensin conventing
enzyme inhibitor ramipril ¢ > v = HF Power + # » LF/HF ™ "% » &8t
HRV 7 % (Karas et al., 2005) -

2z A e g7&| Atenolol 2 Angiotensin 11 3E44#| Lorsartan 75 %

B BRREE 6B o B4 & SR | baroreflex sensitivity &
Lorsartan = &8 ¥ + = » iz Atenolol /2 5 #x % o Total power ~ LF
-

Power ~ HF Power i Atenolol &3 % %

% » Lorsartan & 3¢ ¥ £ 8 o
#< 6 B ? ;5% ¢ > Lorsartan .2 Total power ~ LF Power ~ HF Power
k2 ¥ % *% Atenolol ‘. (Chern et al., 2006) °
e et g FEETR G A R chp A K TE* > vt g Venapamil
slow-release & Felodipine extended-release ¥+ HRV 2. 258 » & *
Venapamil slow-release ¢ RR interval ~ RMSSD ~ pNN50 % *+ = > &
¥ % >t Felodipine extended-release %> * LF/HF ™ *# » % 5= Venapamil
slow-release 7 $4+ g < g 4 (531 #5(Petretta et al., 1999) o
(=) $°L °
& &% R+ 2 H5RR interval % svp 2 gAY &5 1T ' (Niedermaier
etal, 1993) c S EHH LR F AN SHCEAFT T LPHLR
FAAN SHOERAL LD TE T R F AN G AT H RO ED
17 % ¥& 45 (Hayano et al., 1990) »
(A~ AFA R4
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FAT L A R4 3142 HF Power ™ "% § 7 2 i 5F 4 0 i B 282

X AE B s R EIRA PR T LA RS RBIIEA G
M RE S F B R A T g 2 F]3 (Gianaros et al., 2005) ©
oo A FIRI AR BT R AR B AR e
Ehoop R YWER Y HRV it 3 M > Mg BiE# HRV cng it » g d
5 /& 3 4v LF Power 2 HF Power & i%/Br™ "% o 53 & < 3 30%% ~ #%&3%
¥ ¥ > LF Power P* & * "% » % VLF%_ # (Perini, Orizio, Baselli,
Cerutti, & Veicsteinas, 1990) e 7 fo c7i3& & 4] ik HRV % i % 4afe o # fi

EHEF ORI TE ORI A FRERHF 75 HRV & 2

TR~ Bl R B T 2 (Gonzalez-Camarena et al., 2000) ©
SRS L I 1 EES TRV Y
(Goldsmith, Bigger, Steinman, & Fleiss, 1992) > 4= HF Power ~ RMSSD -~
PNNS50 ¥ #.% > LF Power #14 » ¥ b 7rfin i€ o @d {8 » @d R

2. LF/HF .5 » 4w Pli@da e g o 2 A & A fg X i i@ ¥ 18 2. LF/HF
AIS A& RET > @V HTR AR ~ B R R H - (Dixon,
Kamath, McCartney, & Fallen, 1992) -

T2 FEHVRBIPIELETE ORI EE A S F TR
EHFEHDR BT RTHA AR SEF S FELP g F
T "% (Aubert, Seps, & Beckers, 2003; Stein, Medeiros, Rosito, Zimerman,
& Ribeiro, 2002) « e @ 2 R EME 2 s g Ao FER o

EEEE R R HRV 107 40 o $H# 4525 1 45 &) 4 27
ARz F MY T3 R R %R 12 % 0 @ HF Power ~ RMSSD -~
pNN50 % + < (Melanson & Freedson, 2001) - 47 & (L3540 % ) ¥
Mgl ? £33 (60%HR) B iEH 2% 8 ik » # i¥ 3 =t » LF ~ HF Power
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EEBDRE LG oHEEA(ZBETIIR OB 5§ FH
#3¥ 3 & =x 45 & 4% > VLF ~ LF Power ‘* ¥ & %+ 2 (Perini, Fisher,
Veicsteinas, & Pendergast, 2002) o

— BN ERVREE X E T EREA LR TR B B
X EADP IR FEETERIE 6B R EEA 2B A3 E
FA21% E2gE A P A 17% 0 ik KAk 2 SDNN» ¥ & & 24 68% >
EgEA P 1T%HEEA B EEA G D ER T AFLEEH R
w14 (Levy et al., 1998) -

V- i@ RRIBEES > Fh bk EE £ S0% 0 8% 0 A
17 10 &~ 482 # )+ HRV » i@ %2 2. SDNN » RMSSD - HF Power ~ LF
Power ~ TP + = » $¢p e 2 HRV Z:x% - § RFF 54 L > 3 5 &
#H 1 HRV 0§ 28(Jurca, Church, Morss, Jordan, & Earnest, 2004) -

FH R HR L F R AL P F AL 9 (Bryniarsk,
Kawecka-Jaszcz, Bacior, Grodecki, & Rajzer, 1997; Duru et al., 2000;

Iellamo, Legramante, Massaro, Raimondi, & Galante, 2000; Larsen et al.,

2004; Selig et al., 2004; Stahle, Nordlander, & Bergfeldt, 1999) -
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% 9~ E@H VG PJ@E}F? Bow %R 2 2 (Bryniarski et al., 1997;
Duru et al., 2000; Iellamo et al., 2000; Larsen et al., 2004; Selig et al.,
2004; Stahle et al., 1999)

Table 9. The effect of exercise training on heart rate variability in
patients with heart disease

CHRRR PE(ER) 4 PR SR ERBER AP cXEREY
b B 4 f
CAD S/P lellamoetal 86 randomized 10 85% twice/day  1.BRS?T
CABG (2000) controlled minutes HRmax 6times/wk  2.SDNN1
HRV 2 weeks 3.RRinterval?
Post AMI Bryniarski 64  Controlled 24 hrs 60-80% Stimes/wk  Two groups:
14 days etal (1997) hypertensive =~ HRV HRmax 4 weeks 1.SDNNT,
versus 2.SDANN?
normotensive 3.SDNNIT,
4.RMSSD1?
5.pNN501
Recent Stahle, 65 randomized 24 hrs >85% S50minutes 1.SDNNT,
coronary Nordlander, controlled HRV HRmax 3times/wk 2.SDANN?1T
event & Bergfeldt 3months 3.Exercise
(1999) capacityl
LV Duru et al 24 randomized I5min  High 1 hour 1.Study
drysfunction (2000) 4 controlled HRV intensity ~ walking group: HR |
After AMI on0,1, 70%HR  twice pNN507
12 reserve daliy (2months)
months 2 months  2.Control
group:SDNN
1, HF]
(12 months)
Heart failure Larsonetal 12 pilotstudyno 24 hrs 80% 3times/wk  1.6-min walk
(2004) control HRV HRmax 12 weeks test?
2.work
performed
3.SDNN?
Heart failure Selig et al 39 randomized 20 Moderate  3times/wk 1.LF/HF|
(2004) controlled minutes  intensity 3 months  2.VO; peak?
HRV 3.muscle
strength and
endurance?
4.forearm
blood flow?
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2.5 2w Rl B
251 = BT R

SHRF R ¢ R e frgR R H o o e H R fr e B e

S
no

\*L

/QB"‘*{E%Q’ *luam*“#ﬁ' ’§K:‘L\;E

et i B AP TR p 4 Tt R R

JoHR e GRS A
# ATRAMI

( Antonomic Tone and Reflexes Aften Myocardial Infarction ) %= 3
Py 1284 LiTHp s H“ﬁ%-‘}fﬁ B 24 FFHRV 2 2 & 3 &) A ¥
LVEF o %z« % &3 & F LVEF30-50% 2 <35% » 4B 3+ 50% 1 8, JFT ’
o= F 2 Ap¥ R 'k 5 2.5227.3(La Rovere et al., 1998) 0« 34 & {80 BR
¥ B koo 2R LVEF® & g5 A 3718 > 12 Cox regression model &
7 LVEF® # 7= F2 h ' F 522 &9 4 4% 49 F (Aronow, Ahn,
& Kronzon, 2000) © # 3 5 & & {2 9ol 2 I Fowi (2 397 % )24 pF
TR CEA S b TR HOGRS6T 541 1 (TE28B Y )0 S FS P
Hom 47 % ILVEF<40%2 < % & P Ja g = 10/hours iv 7 iR < %R 7~
= F 2 = F(Lanzaetal, 1998) o 5% £ LAL T SRR E P
# 7 The Chin-Shan community cardiovascular cohort (CCCC) study &2
T B BECHEBHLE RTF) > FFSF %R #cAh 17F RLVEFLE ¥
2 5 E s B LVEF & ¥ 25 5% B B 0 AR RO B o R R
10# 3,5- = 5 2 Hazard ratios = 5 1.55 ~ 2.04 » ¥ R jzig v B ¥ &
P Rg - Fodg & 7% (B13)(Huang et al., 2007) -
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o No CHF
g o8 Hi.
= (o ™ & — CHFIpreserved LVEF
g 07|
i
c 06 |— ]
% i..cccorn.. CHFlimpaired LVEF
= o0s |
<
0.0 1 1 1 1
) 0.00 2.50 5.00 7.50 10.00 Ferson-year
Numbers atrisk
No CHF 2513 2486 2397 2211 2176
CHF/Preserved LYEF 123 121 110 99 94
CHF/Impaired LVEF 24 22 18 17 13

P<0.001 (by Log-Rank test, df=2)

B3~ & % ‘a%dﬂz ~ LVEF I ¥ 2. w5 % Bl BB LVEFE ¥ 2. w58
¥ Brfh B 2_Kaplan—Meier s % ¥ 42 (Huang et al., 2007)

Fig. 3. The Kaplan—Meier survival curves of the no HF, HF/preserved
LVEF and HF/impaired LVEF groups. The numbers at risk at the interval
of every 2.5 years were marked in the x-axis. The overall survival rate
was lowest in the HF/impaired LVEF group as compared to the 2 other
groups. ( p<0.001 by the log-rank test, df=2).
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S BT EF A T IR B R (R I A, 2000)

1. w# et F (Stroke volume) % . %l 4t & (Cardiac output) : & =%

2. =z F &) 4 & (Bjection fraction » BF) © &1} 4 5 2 4% oo e

Hprbfdiena R B EEFR A FRE R R PF L F o AT 2

x100%

3.F % EiFE % (Fractional shortening) : [f] % BHFE K 2 4p TR E o

RIE R A > T UEE D 2 R E 2 R ERAD R

R
(Left ventricular end diastolic pressure) > 5 # "% 22 & (Pulmonary artery
wedge pressure) 2 i 2 ~ P FEW A - PEEFERAZ <K
RRAE SRR AEIEERESRE 7 R ,;:gl]i,ﬁﬁ—%z;;js
RE FILTUERGETon P BT AXRABE PBBEdES
IRkt ¥ @ % kg &2 i (F 44 0 20006) o

ARz R H AT Y MA]- - 2(2D) ~= 2(3D) 4
G| /ﬁs M;“Jékg B /}i it * Teichholz 2> ‘\‘ (VOlume— [7/(2 4+D)] ><D D

EAENNS Rt DRSNS SIS -ER b N - - SR L RN
B G o DD AR k0 TR RN 2w R AR L R

s ¥ fc o 14 Simpson/z B2 (Simpson’s rule method ) # & f#-& & 2

59



WAL 2 HCHR S S e R BTN 2DA S A B 0 1 T i
LR S RS E WA S T

o~
=N

0
—\:g_\
(9]
w)
=
N
=
?‘“%
-

@Ehe ¥ ird = v 3 i i (Ehsani, Ogawa, Miller, Spina, & Jilka,

1991) o — FATF > 11 50-80%5 ~ HF ¢ %5 B 2 FH IR B o @

Z % E’E‘{ﬁi Z (Fractional shortening) } = ~ w & % A3 4r ~ =

s FEPR RS F MLVEDV)LE A s 2w 7 ”]ii{‘ﬁ%?!F ® F# (LVESV)T™ %
% &+ 41 & & (Ejection fraction) F = » 1t 3 35 B 2 iF §5 4F

(Pickering et al., 1997) -

252 =S FERF G
9% 343 63%Ne R A 0 2o FHNSFEF (>50%) -
ARERFIZERPH LB R LR H B W‘fﬁ*“'b"ﬁfv%:;gq LB 4
TRRIE A IR {s eh g, & (Gottdiener et al., 2002; Pernenkil et al., 1997) -
o F AR A e A SR p A B RIER P D - MR B R
FRE. > A B 5 & B ff 4Pk (isovolumic relaxation phase) ~ % # P-i#
&5k 4 "L ¥ (early rapid diastolic filling phase ) ~ 43 # 1+ #§ ( diastasis
phase) 1 % (s #p 475k 4 SL #p (late diastolic filling phase ) (/¥ &7
2006) «
CERR R A R R EERDF KA TR (4oB 4)(Moller,
Pellikka, Hillis, & Oh, 2006) » # A % :
(1) # " ¥4g5 AP T - XML B2 20 % LE L i (mitral inflow) :
-3k 5 Hp 2o % L3k B E & (Velocity of E wave) ~ E & g i pF
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7 (Deceleration time of E wave » DT) ~ & 5 fcigd + 475888 =
o LR B OA R (Velocity of Awave) ~ 12 2 E /A R E S
= R X B R PR (Isovolumic relaxation time, IVRT) » 4%

BiEdeE 10 o

(2) 1 " A2 F AP = % 5 S (Pulmonary venous flow) :

3)

4

()

fe b R TR B R & T RS i (Velocity of S wave) >
F AR R i R D (Velocity of D wave) ~ww 5 e

A 7 (Velocity of A wave) °

f st~ ¥ R (Tissue Doppler image)

AATIF RO ELE o - AMBERPER@EE Q) L F N
e’/a>le pzw FERDPH BT F A<l - xWPEL - X

= = S =4 2 At ~ <+ €/a — X H’:_ = — K
¥k e’z v B(E/R’) > E/e’<8 &t o F R ¥ 5 Ele’>15 £

7‘]‘\ i:ui;‘uﬁ@_} 2 I

%24 M A4 5 A (Color M mode) :

R Rd - XFELS 20 g0 R ank B 0 2 flow propagation
velocity (Vp) # 71 % = & #E & Vp 2 ' 8 E/Vp>1.5 &
#5 7% %2 Ji& (Pulmonary artery wedge pressure) * % 15 mmHg o

= = 5 % ## (Left Atrial volume) :

TE e s B LR Y % o ## (Body surface area) » T 2w %

7 %% 4p #<(Left Atrial volume index) » & # ] %t 32 mL/m? o

61



PW mitral Tissue Color M - LA volume
inflow Doppler mode

Bl 4~ 2w 3 47588 # i & & (Moller et al., 2006)
Figure 4. Evaluation of diastolic function of the left ventricle
Spectral pulsed-wave (PW) Doppler recording of mitral inflow, tissue
Doppler recording of septal mitral annular longitudinal motion, color
M-mode recording of LV inflow, and 2-dimensional image for
assessment of LA volume (only shown in apical 4-chamber view).
A, Images were obtained in a 48-year-old healthy subject; mitral DT
185 ms, peak E-wave velocity 88 cm/s, septal e velocity 16 cm/s, E/e
ratio 5.5, flow Vp 78 cm/s, LA volume index 26 mL/m?.
B, Images were obtained in a 67-year-old man 1 day after ST-segment
elevation AMI treated with primary angioplasty (stenting of
left anterior descending coronary artery) demonstrating a pseudonormal
LV filling pattern; DT 190 ms, E-wave velocity 85 cm/s, septal ¢ 5 cm/s,
E/e_ratio 17, Vp 37 cm/s, LA volume index 55 mL/m”.
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F 10~ 2o F 4750 8 7 50 4% #ic i@ (Kerut, Mcllwain, & Plotnick, 2004)
Table 10. Parameters of the diastolic filling: obtained from the mitral

inflow using pulse wave Doppler for normal/pseudonormal, abnormal

relaxation, and restriction to filling

Abnormal Normal Restriction
Relaxation
DT >240msec 160-240msec =~ <160msec
E i) 0.8-1.5M/sec =
A 1 0.75 M/sec !
E/A E<A E>A(1.0) E>>A
IVRT ) 55-90msec <70msec
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cke

F

TS FEEPHA R RF O ESHFEFF A AH G
BExE P F LPRFF (D2eE A 0 R Fhed o B o
SR BRSO ¥ Qs IR () R R e ¢

L~ E #ﬁfﬁ‘fﬁ L AR F AR LER AR O ol |
AH2 R FREEN TR FE e TR F oot vh s B

L SN RS £ &Y SRS SRR ¥ Y

(
b}
L
NED
)
fais
&
*
‘"«Y*

FA% R > ¥ P57k o i (Aronow, 20006)

T O FEERF AR Y A S = % 0 4oB S(Moller et al., 2006) :
Pk RHYBY o AERS Y w3 v # R E & (Velocity of E
wave)T fE oo S jTiEid AR oo T R HER AR
(Velocity of A wave) F = » E/A<0.75 > DT>240ms o

>
~

Iy

Bl FREBF e 23RS A EABREF o

>
~

Jui

Bl UHMB Y oA RSP LELREFE DT ‘fﬁ‘t?:
(<140ms) - E/A 33 ¥ (>1.5) -
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Normal Grade 1 Grade2 Grade3

N TR T}

DT 140-240 ms DT >240ms DT 140-240 ms DT <140
E/A 0.75-1.5 E/A <0.75 E/A 0.75-1.5 EIA>15

s (o O O) O

Vp >0.45 Vp <0.45 Vp <0.45 Vp <0.45
Tissue Doppler PN'V' m r_\/_v_ L g
Ele" <15 Ele’ <15 Ele’ 215 Ele’ >15
LA pressure Normal Normal Moderatel Severely
increase increased

Bl S~ %% &056 5 4 A 9 (Moller et al., 2006)

Figure 5. Grading of left ventricular filling. PW indicates

pulsed wave. LA indicates left atrium.
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BN B AP TS AR 2 2w F i w o (Mitral inflow)
H %7 BT ¥ (Pseudonormalization)fF » & JE 1 N B A7
Bl REFF R SE 0 200 R ¥ B 2(Tissue Doppler image) ~ % ¢
A14¢ 5 i (Color M mode) & = < % % ## 45 #ic(Left Atrial volume
index):™ iz 75k # iy (FFW| LT o Hd i " BAzg L 2 il * 8
A5z Ble've @0 5 i i 22 ¥ 5 (Moller et al., 2006) -
LR FEHT 0L 2 RPN S - Y M
EHIREEHSEEALA B S B2 FREFHY oD
3. (early diastolic filling):# & # + = (Levy, Cerqueira, Abrass, Schwartz,
& Stratton, 1993) c ¥ - 3E & 7 > W a4 EH R B AEFHD ﬁ—z )
ErLYrEE B ER T oS pE A 48 90 ~ 120 ~ 140 ~ 160 ~ 180 ~ 190 =& 5 &
EIRE o wd PN E (Stroke volume) MEw gt A 3 & 4120
Ko WTEREA L P owm A FERE o D F (Stroke volume)
Mpes gt bAoA b A g TREE S BTl A w B PR K (left
ventricular ejection time) > 475k #p ~v 3 pF [F (left ventricular diastolic

filling time)# & » H ¢ * &Rk # 5t A R 5 4 & F F)(Gledhill, Cox,
& Jamnik, 1994) -

2.6 ~iREFH
26.1 %[ A

AHEE AL L EFEL o AR LI Y e B A T R
ENFEREHE P S R A A BHEES o - R X
ﬁéﬁd%’%%ﬁ&%%é SHEE A FESF FE T T (R
EE 1974 R FFELER=ZE > e FE S Ll = F
EEeosmELZIANZ VAL R F P
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FoHE LT IR o R e T ES

(A > i= > 1991) -

Ju
vy
L

A (1982) 47> S {BE BRI S > b~ B kA
T IR R MR A EE S BEPBER AR IFRLEA X o
BAsd FREESNSER T SFhpR{frffa i £ <%
TE I P IRAEPAA A I B NSRS BF
FCERE o ZEESE S RFT AP ZEE ] - @ P Db i
EEA A e A EEfeAN AR A B ERE B 2 S
Pz — TR XEHRG LI KR EE A ATH(FEKE 0 2004) o
FEGF AL - EHR PR FER o - R
fRAEE R o = GRS IO E R o w2 P By FaEH e
T EFARRGFEWED o 2 - FW A R ER o S iy
PREE o A FRT PO RER o 4 UEYE D
ho— dfeiFiE s (P EAR S EERLE 0 1984) o
SHERFEMEY AN REHEOI BB ER R aF LMy
L s > B & TR E D 0 F B B AR R R R RS

4

4 - fa P gl v & - i $ (mind body exercise) (Ades & Wu,

-

2004) o T L E U FEE 0 2 A LHE G F P~ 3BT

a0\
N
~

¥ - JWEE o

*ﬁéﬁﬁiﬁﬁéﬁﬁiﬁ%’ﬁﬂﬁﬁﬂ‘%ﬁﬂﬁﬁo%

BEAAMZ T TR F Lo - BREEATRE 200 5 5 X 1&F 2~
iﬁ%’ﬂﬂ17%%%%ﬁpi’%ﬁé%i%&?iiﬁiﬁé
e rc ey o S AEE B AL s wn FH R F SR - VT e

AR

TR BB LA 0 L P REsE - 38 B 2 Kinesthetic sense

(Klein & Adams, 2004) > & f k.o g % L2 B F]F > G (Tw RE o
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262 S HBF v F AR R B F]F o dHT Y
(=) Edb %3 2
i%ﬁp&ﬁﬂo<ﬁ#ﬁﬂfﬁg,4F@Zgﬁﬁfﬂ$f’9fiﬁ%fﬁ
3o T E55 787 1 11 i a7 A B8 H > 5 & 4p & >t cardiac phase
I exercise program > T ¥5& #£57.2+7.6fk > L3155 FiE$H 1.7x1.1=
TEFEE R E o aU8~57% o LTI5E FERY 3.8+1.55K o — F {8 o
THBEE AR ET R - E g A103% R HF L A119% o A

FAFLE R 2 PR B 0 1.59% (Lanetal., 1999) o

(=) m B

- BRI HRBAL 0 S REER > TG 75 /A > FREE L
P B 7.0mmHg # 5 A4 ARE R e o Tioweph 112 =0/4 0 %
M b e g B 8. 4mmHg % 5F & 41 (Young, Appel, Jee, & Miller,
1999) -

—ﬁﬁ&6?¢iumﬁ£%& B3 E 1S 0 1T 8 HEB AT
$o-mEd FEGSAAE - RIEAEE 8 A BiHRRY

% £+3& B8 T '} (Channer, Barrow, Barrow, Osborne, &
Ives, 1996) -

PR EREIR 20 LA EY RS 0 10 F 1 TR R FEE
MR EFIR P BT 'E o 1004 SF-36 3% 4 & T (quality of life) >
At it 2B g P K (Ko, Tsang, & Chan, 2006) -

~HAEHI G - FARBEEFF(CAEF LB F AL
WoR)N39 L EELEFERA T BEIRI2G XL R -
w4 o 2"@!;; 2z ﬁfi ¢755 B ~ n B B3k f# (rate pressure product)
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IO BT MR > 2 L 4B w4 P &g ¢+ 2 (Taylor-Piliae, Haskell, &
Froelicher, 2006) -

(Z) BFE%a 2 LS F R

Wang % (2002) 14 10 = 352 $£69.941.5% » 4 2 HY < 5% -
TEE 1124348 N F B L &3l 12T 58 #£23.5+0.8% e
gt 2 EAE T 10T 35 E $£67.0£1.04k chk & L3t 4 B
BT M adrdle s iz B A 2T A F ¥ Acetylcholine(Ach) %
Sodium nitroprusside(SNP) e & i » 14 3 &4 “ $Hp| R0 1L E Tk E
PRI R 2w F 0 M E B A ER T R A
EEXIBREEA TG s THRHERE BM LD

2R T

A B 5 B Egmdtd
T PE LR o At 2 FE3 % T % fAcetylcholine(Ach)
slazenp L iR dE A K o ¥ 55 > &2 Acetylcholine(Ach) ~ Sodium
Nitroprusside(SNP)3 1 4= sy & iz #f 42 L K 5 ¥ #§ 5 (endothelium
dependent vasodilatation)st B o ¥ g3t EEE T EE SRS
% % Acetylcholine(Ach)3 1 A= cap g ik df 42 2L K o § 95 > 2 Ach~SNP
3]A:ﬁﬂp\ﬁ\fiiﬁ'fiﬂl§i;§#§;§5PL B Atk VA R Y

% o % Sodium Nitroprussided | 42 eiph L ik dg [ § o § H5E > = 2

Hep

HMELE BrcmEHAEEAN LRI K F R Y
E L glde i ik F ks T B BBES T ¥

(Wang et al., 2002) °

(2 ) w2 % E Zap 4
ERABH207 LR EEA I REZ ERIREHR B
P 12 P (iR g B FF I o Bt 2 A B
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(1) kB
*ﬁ%ﬂO?&ﬁ%iw%%%%&ﬁﬁﬁﬁﬁpi’Uéﬁ#
BES T EREE IS - HREY > LT EEIIR2
FeotRFELDRFE AREFT 0L ZERIEHEPHF I o 0
® B 4] g "£75(B-type natriuretic peptide) P 1 T "% o b+ & F £ F ¢
I 2_ 4% (between group difference P>0.08) - = ® catecholamine R &

:x % (Yeh et al., 2004) -

(=) 2 ¥p 4 5o
-~ B REHSFRREAEEEF SRS BEE AL
2 14 BEEATAHREFS > D8R FHER X E L AFH SRR
FH % SDNN %3 + 2 o #4 4 SDNN 2 RR F#chia %8 g + 2
(Vaananen et al., 2002)
V- xR FEREE A SHRB RS ERES 304482 604
G K - BATE R A MR RT R o o s TR S RS
BN TR R ARG R RT S T SRR RS R

S AR BRI e &4 51§24 (Lu & Kuo, 2003) -
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Jin
i
it
o+
ﬂ‘-‘é
=
™
&
e

3.0 Py g
AFRAF TR AROS E20 1 127 X311 B PR AL
AAFRFRIP 570 23561 map b e qpL 80 71
48 fm L 13 (s S FE AR BB LA FA R B
B o o — B AIEEDIR 0 F fhe kR E D

2
j
Bt FIE R B o o AB  FOh A S A HE BEE 2 %

<I> G AR R BT D 0 - BEASRER Y RE LRE S0

% orik oo RRF G AR TSh M F

<2> HREEREF RS OIRFREIREE N A ISR

=

B2 te U BN AFEY o

B> HAARE T REES o

() 3% i ¢

<I> A ARSI A E R AR SRR B2
SR PR B RE % 2 A e Bl o
e 7B

<2> ;};«74»}3

<3> sy &

<4> %’iﬂ{‘{ﬁ—@*\’“ 200 mmHg > 4+% & < % 110 mmHg

<5> F i B KR E B /BT ' 20 mmHg

<6> "R &
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32 7y 22
AP REATRFRAMERL] § F LB
A) K“ﬁfﬂf FL¥ (it B) .

<I> = & % B R (Heart rate variability, HRV) # %
%ﬁi%ﬁﬁ&ﬁﬁﬁ%xm?&@%%’ﬁ—%%m
?ﬁﬂfyﬁéﬁéﬁ’*JiS%i10%1@i§%%§0
ATEp10 2480 FPERSHI A 24~28C 0 & FHFLFLR
B o Ris M E e Ees® (Oxford Instruments Ltd. Oxon.
UK) sedm 4 2 = 42w LB (lead T ~V2-V5)10 » 45 >
PR TRHIECERELT - tREER AR A EE
BT N30 A4 I - = 10 A 4 HRV o

%ﬁé@ﬁ@&%ﬁé@ﬁﬂ’uzﬁwéﬁ&ﬁﬁ&ﬁ&

<2> 5 ¥ A
AR AET - Ao I0FRREE A S8
PEIG o o B TR A B o RIRERIER C Z Y MR
VURLES S R S AR B R AR E MR AYERR ~ F R A C
FReF0 o 384 & Fid o SRokikat -80°C sk d 0 FEH TR
§ Lk
<3> paHh TRk
XEFARELR CME R 2 TS A& R
B B sh AL PR Fn B P FRa R
A7 5 Suntech 4240- 5 * /4 Modified Bruce i #: 3¢5 42 3% ("t
4 C)iTgah @ d P > Fd i % 1 % 5 CORINA-GE Medical
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Systems Cardio Soft V5.02 > §# #% 5 marquette 2000
TREADMILL - §& ¥ i& ﬁv_L)% TGO~ BT S B
ToEAE P REOST SE AT AP E o F R

B3 B B e 12 F 2 R EH Y LR
2R E Lk e B o el 12 AR TR D MRAR
Hp 6 & 48 - :F B # ¢ (Exercise capacity) ' £ & X BHip & &

( metabolic equivalents » MET ) &k ##& ¥43t— & & § j7 b B
572 8% - 1MET &% lunit(¥ )% 7 £ 8 >
EN35mlf f i EE/ FoTHE/ AL E - EERY 5P
o FORE R e & (W& RF < & (Heart rate reserve, HR
reserve) o 3B H P B oo FE ERIFRIEF TR A (%
maximum age predicted heart rate, %omax pred) » 12 Peak heart
rate/220-Age 3+ 5 o @H P B oo FREFR (L - Ao F IR
= #c (Heart rate recovery 1 minute, HRR 1 min) > 4 Peak heart
rate-Recovery phase 1 minute heart rate 3* 5 o & > 7 & & 274
‘fﬁfi 3 # (Pre-exercise rate pressure product, Pre RPP) » 14
(Pre-exercise heart rate x Pre-exercise systolic blood pressure) /
1000 3-8 - @H ¢ fh g oo F A E 1{‘4}%@ % # (Peak rate
pressure product, Peak RPP) - 14 (Peak exercise heart rate x Peak

exercise systolic blood pressure) / 1000 3+ & -

<4> S HRAZ R

X H = R o TR o 02 Phillip 5500 A2
& & > ¢+ @2 Dimension > 2D)4Z % 4 ~ M mode 42 3 &
PlEOS R BB R VER Al o BB AR LR R XX

%54 R

v

’r*ﬂ}

i'ﬂ:‘TJJ Z :"'l "~ i U i?'_‘__“'_ /;:‘L (mltral inﬂOW) ’ %‘L _;E.’; :-'.—_ NN
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R (isovolumic relaxation time, IVRT) ~ 473& & # = & F “LH 1§
& E 4 (Velocity of E wave) ~ E j& g i# FF fF (deceleration time of
E wave)~ s 5 feigia = 473k 8L 2w F L R AL (Velocity
of Awave) > £ #- Sample Volume 3z % >t F W EWE r p —
o /o 14 pulse wave R FE R ER AL 0 e s T iH) R
Ao ik B S gt (Velocity of S wave) » & F 475k # 5% #9% 4 o
i B D g (Velocity of D wave) o 12954 42~ Bh4g 3 LB 9%
A DARR o B X w ER L F T 1Y tracing > 5% o
iz Simpson & B;# (Simpson’s rule method ) » Jp] %_= & F 475k
* % ﬁ-& (left ventricular end diastolic volume, LVEDV)» 2 % .
% feig % ## (left ventricular end systolic volume, LVESV) >

Tty 2o 3 e F(ejection fraction) e

(2) SHEEERDR
<I> P PpE R L e B
AABOSE2 142D 95 & 120 - wERAFRFIRAL
éa;ﬁﬁff—? o
<2> RPN
FHREFFBEIB; d PREFN T HRER T
BFCRARARE L 0 P Rt o dEg F(WHEKRFEEF
LT R L T A B E(Y BER)G 25 A hL 5 A
P RPERY A REE 0L A - A KE o At
WE ATRBY AR T A EZ 108 ik
£ VCD T4 % 3+ 2 mr 24 A4k ~ %20 2480 £ 50
Mg BT AETRY A o

H

‘EW?
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(3) = B 7 13 B
T EDRECERREREL L RKEE oA iR
CHALE AR R
(4) = B " {3 B
EAHCREDECEREREL KA AN R
SEERFAMRA o TR BERH GRS ERERA A
TEpl0~ st 2R R E o iRk o T B304 48 0 | o
4104 4HRV - < L@ H o b A mEEH? » L EHCER
BrBrebp 867 2 CERCTRA P E o TRGopE o
FR AT

3.3 st a7

BEORFE? 3B 6B Eﬁ#"%?])‘ 7 " » 1 SPSS10.0 ¢
v ARELEE R AT e }?5 AR AR BE TR RNt
# % (Independent t test) > #£8ciE F 4212 Pearson + & & &
(Chi-square test) (T2 fF £ R g 2 o B 2 OB ~3 B2 6B F
AL 12— S A M 05N (General linear model)sh € 4 £ #ic(Repeated
measure) b fi B p 22 e fF X R 5 post-hoc test 12 LSD(Least significant
difference) (¥4 47 » #73 A ¥+ 4 £ > 0=0.05 -

peeb s R FER WS E FRC TR S FRE LT
P A B3t S % 2 R e o (T {8 e * Bk 37 (Wilcoxon

Signed-rank test) iT+- i o &g F 4 L B 2 30a=0.05 -
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=
el
it
o+
el
#=

4.1 Fh 3 FR

410 5 A AR (e d 11 90T ) o AR AR B R R
(P=0.041) > H # F]|F 43 e @it 2 18 o
(1) 2382 £22 %, 34207 42 ¢ T32E# 581 kY
PRt 39 L, F 2724112 ¢ THEH 633K
12 4 > $tped 30 4 o

) "E s
6) Mﬁ%fﬁf&% bttt
(7) B 5ok 8 9% o0 55 »

ﬁ_‘"’ b

M\\.n;g;],%,«% » A EE 56

&
m0%%36%—ﬁ‘ﬁ@~iﬁ%cﬁww%ﬁ%’ﬁwﬁ

(B) BEA sy » bxtmfed 134 HRej 224 -
(9) §amkb g Sy A fEERG T A HEREG 54
% ¥

(10)3\%1\3 ﬁ,?]ﬁ no B"bﬂ’J ’ x._]._"\ ’t@_ %'E'_'} 2 A ’4‘5'::]'%“_9__”’5 10 A o
(e TWF 2o gwhad A xEied 14 HREE -

(12)7 % EHY > i ffem  HRej 14 -
(I3)M ¥R ™ 2 B 4
PR* ACEL ) » xfBfe) 6 4 > $RE) 17 4 -
% ARB % » A fEXF 34 MG 124 -
JE* Beta-blocker 3 » 2 x&F ey 74 Hkey 21 £ -
JR* Alpha-blocker % @ e f&E 25 24 > Ry 24 o
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PR H Cachannelblockerﬁ Rt teERT I A HEREF 17
Lo

PR # Diuretics—‘ﬁ RSB EET 64 0 HEREF 94 o

PR* Digoxin ¢ > & $E) 14 > fHREF 24 -

JR* Statin > xfEEley 134 HREF 94 -

JR* Fibrate f > 2 ieEem > HEEF 4 4 o

JE* Anti-anginaagent > &> f&E ey 13 4 - HREG 26 4 -

PR* Anti-plateletagent > &= &% 2 21 A o fFREF 39 4 o

PR * Cordarone —"F'f v B

PR * Mexitil 'ﬁ S

JE* Sulfonylurea % » & &% 2 3

JR* Biguanide > & f&E G 24 > HEREF 6 4 -
%

PR * Thiazolidinedione ?‘f » Bt R E
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211~ o 4 ko A

Table 11. Patient characteristics at baseline

Characteristics Tai Chi (n=22) Control (n=39) p
Mean age (year) 58.1£11.2 66.3+£9.5 0.060
Male 20 (91%) 27 (72%) 0.225
Coronary risk factors
Hypertension 12 (55%) 30 (77%) 0.070
Diabetes mellitus 3 (14%) 15 (38%) 0.041
Hyperlipidemia 12 (59%) 21 (54%) 0.692
Smoking 0 4 (10%) 0.120
Gout 1 (5%) 2 (5%) 0.884
CAD history
CAD(SVD) 5(23%) 13 (33%)
CAD(DVD) 6 (27%) 10 (26%) 0.608
CAD(TVD) 9 (40%) 11 (28%)
Prior MI 11 (50%) 15 (38%) 0.598
Prior PCI 12 (55%) 22 (56%) 0.323
Prior CABG 7 (31%) 5 (13%) 0.079
Ischemia on TET 2 (9%) 10 (26%) 0.053
LVH 1 (5%) 0 0.220
CHF 0 1 (3%) 0.406
Medication use
ACEI 6 (27%) 17 (44%) 0.283
ARB 3 (14%) 12 (31%) 0.383
Beta-blocker 7 (32%) 21 (54%) 0.200
Alpha-blocker 2 (9%) 2 (5%) 0.548
Ca channel blocker 11 (50%) 17 (44%) 0.958
Diuretics 6 (27%) 9 (23%) 0.800
Digoxin 1 (5%) 2 (5%) 0.548
Statin 13 (59%) 9 (23%) 0.089
Fibrate 0 4 (10%) 0.435
Anti-angina agent 13 (59%) 26 (67%) 0.491
Anti-platelet agent 21 (95%) 39 (100%) 0.179
Cordarone 0 2 (5%) 0.280
Mexitil 0 1 (3%) 0.449
Sulfonylurea 1 (5%) 8 (21%) 0.091
Biguanide 2 (9%) 6 (15%) 0.484
Thiazolidinedione 0 1 (3%) 0.449
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# 11 %

1. Abbreviation: MI(myocardial infarction), CAD(coronary artery
disease), SVD(single vessel disease), DVD(double vessel disease),
TVD(triple vessel disease), PCl(percutaneous coronary intervention),
CABG(coronary artery bypass graft), TET(treadmill exercise test)

2. P value was calculated using the chi-square for binary parameters and
t-test for continuous variables.
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412 A A3 BFHGEGrE 12 9557

212~ AA4mEH
m

Baseline 3 months 6 months p

Age(y/o)  TaiChi  58.1 + 11.2 0.060
Control 63.3 £ 9.5

BH (cm) Tai Chi  162.7 + 6.6 0.225
Control ~ 160.5 + 162.7

BW (kg) TaiChi  68.6 £ 10.5  68.7 £ 9.9 69.3+92  0.801
Control  66.9 + 109  67.5 + 11.1  67.7+11.2

BMI (kg/m2) Ta1Chi 959 4 57 260 £2.8  260£24 0761
Control 259 £ 3.5 262 £ 3.5 26.1 £3.1

WC (cm)  TaiChi  89.8 + 7.6° 88.3 + 7.1°° 88.4+6.8" 0.785
Control ~ 88.8 + 103  89.5 + 9.9 87.9+7.6

SBP (mmHg) Tai Chi  133.4 + 18.8 131.7 + 184  140.1+18.0  0.164
Control =~ 143.2 + 245 1412 +22.0  139.1+18.7

DBP(mmHg) Tai Chi -~ 775 + 11.3  77.0 £ 8.9 78.5+13.1  0.878
Control ~ 77.8 + 112 76.8 + 11.9 789+ 13.1

HR (/min) TaiChi  75.8 + 13.9* 69.6 + 12.5°® 70.9+11.7° 0.281
Control 712+ 11.9% 69.6 + 11.9% 66.8+8.7°

1. a, b, c means within rows followed by the same letter are not
significantly different at the 5% level, using LSD post-hoc test

2. p value was calculated using independent t-test for body weight and
body height and by repeated measure of general linear model for the

difference of baseline, 3 months and 6 months between Tai Chi and

control groups.
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4121 2 f=Fex 22 &> 420 % %2 L TimEds 581 & o
HReL 397, FH27 4 412 ¢ T2EH 633K 3

4122 ¥ 3% (Body height, BH)
CEEETHEF 1627 240 0 HRETIHEF 1605 28 0 B

DEFRFEELE -

4.1.2.3 % £ (Body weight, BW)
SE% i 68.61 68706926 25 > mp it LB HERE
36" 4L~ B E 66967546768 epiiy; 28 5%
L Xy AR

4.1.2.4 £ 45 € ip ¥ (Body mass index » BMI)
THEEENO0-3-6B 2 s BMI 4 W] §_2591 2598 ~26.03 5 &
Py AR o RE 0367 »BMI » % E_2593~26.23 -
2605 wp it AP oA wma ARG LB .

4.1.2.5 "] (Waist circumference, WC)
XHEEE 0367 LR A B 89.75~ 88.33 - 88.41 2 4
Ep AR oHBRE03-6 1" EF A B E_88.76~89.49
8787 - » O P H 6B 3 £ R o w2z FFMERFIRG AR o

4.1.2.6 iR (Systolic blood pressure, SBP)
THEEE0306 B JTiER S 133.41 ~ 131.71 ~ 140.09 = 5F &
#(mmHg)> 2 p 25 £ R ¥R e 03> 6@?”’1(@‘@@ 143.15 ~
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14119413913 F 4 At - mpi2d £8 0 w2 B4 23 48 ¢

4.1.2.7 45 & (Diastolic blood pressure, DBP)
X FE L0362 &FEBRE 774577 ~7850 2 0~3 ~
6B 7 &5 5 77797684 ~7887 F F&R4L >3 e p ~ 2 fF

TARAR -

4.1.2.8 « % (Heart rate, HR)

THEEFELEO036F T S F L E L4 T7582569.62-7091 % 5 0
3BEP2ZRE 06 2B AR HRE036B7 wF 5

2 4548 71.1869.58-~6684% 0~6M" 2FF AR o B2

mig L8

¥
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42 Ed 3 i RIFE(H0E 13 9777)

F 13 ~ FH 7 5 Rl
Table 13 Exercise function by treadmill exercise test

Baseline 3 months 6 months p

Pre-test HR Tai Chi  75.8 + 13.9°2 69.6 £ 12.5% 709+ 11.7° 0.281
Control 712 +11.9%2 69.6 £ 11.92° 66.8 + 8.7°

Peak HR  TaiChi 148.1+17.6% 1424+21.7%* 138.5+19.5° 0.033
Control  130.4 + 24.0 129.6 + 20.6 131.1£212

Duration of TaiChi 143 +1.7 145+2.1 142 +2.1 0.055

exercise Control  11.8 +4.1 12.8+3.2 12.9+3.3

%max pred Tai Chi  96.3 + 24.8 90.2 +17.5 87.0+ 102  0.067
Control 832+ 13.2 84.4+ 12.4 85.8+ 12.7

MET TaiChi 10.1+19% 102222 96+22°  0.195
Control 8.1+32 8.6+ 3.0 8.9+2.8

HR reserve TaiChi  73.6 = 16.4 73.1 £23.2 68.6+19.8  0.089
Control  59.5+21.2 60.6 + 20.4 64.6+22.3

HRR Imin TaiChi 18.4 +10.62 22.6+12.0° 18.8+99%  0.11
Control  16.6 + 8.1 16.1 £ 8.6 16.3+£9.0

Pre-test SBP Tai Chi 131.7 £24.4%  137.7+£21.7%® 1445+186° 057
Control  140.2 + 19.4 140.8 + 24.9 142.1 £20.5

Peak SBP  Tai Chi 200.8 = 32.7 197.9 £ 25.6 1929+239  0.78
Control 1957 +29.3 207.4 +30.4 198.9 + 26.5

Pre RPP TaiChi  10.1 +£23% 94+192 10,6 £1.9°  0.003
Control 114+25 11.3+£2.8 11.6£2.2

Peak RPP  TaiChi  30.0 + 6.32 284 +62% 26.8+£50°  0.266
Control  26.1+7.0 275+6.6 26.8+5.6

Peak-preRPP Tai Chi  19.9 + 6.1° 19.0 + 6.42 16.2+4.7°  0.028
Control 14.6 £ 6.0 16.2 £ 6.5 153 +£5.1

1. a, b, c means within rows followed by the same letter are not
significantly different at the 5% level, using LSD post-hoc test.

2. p value was calculated using repeated measure of general linear model
for the difference of baseline, 3 months and 6 months between Tai Chi
and control groups.
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4.2.1 :#H w < & (Pre-exercise heart rate, Pre HR)

THEFEE 0362 o FEE 245 7582569.62~7091 = 50~

B 232 HRE0-3-6F"

= 445 711869586684 »0~6 " 2FF £ 8 o3 2
mist L8

320601 2

?L‘»

422 ## ¢ 53 < F (Peak heart rate, Peak HR)

SHEEE 0360 FHY BB oS LA A48 148.05~ 14243 -

Bl AR - HBE 0365 EhY

BB S5 E A48 13044~ 12961 ~ 131.06 =% » mp it £ 8 o

138.45=x > 0~3 i * 2

B Bl LB o

42.3 @& R (Duration of exercise, Duration)

THRFEE 036 EHFF L 14251450~ 1423 ~» ke

0~3-~6B"FHpPFRF 5 11.84~ 12841290 » > & e p

2,
A 2

Femido

424 7 g oo FEERIPRIEREF T HE A (% maximum

age predicted heart rate, %max pred)

CHEFEO0N3 6B FH Y Ao FEEF IR FaE A

%96.32+90.18-87.00 Ep LR - HRE0~3-61F "1 FH
VBB e FEERIER Fap At 5 8318844285753

6B LB -SeFaELlo
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42.5 & 3% (metabolic equivalent, MET)
EEE0~3-6FFHY AFHEE S 10.05-10.15~9.63 >

36 B 3 AR - HREO3-6B " FH? AFApEE S 805

862885 ‘ep a LR o3 reFail o

i

426 B P BoF oo SR B

%

A PN (Heart rate reserve,
HR reserve)

THEEE03 607 Eh Y Ag oo FRERT K G 7350
70.00 ~67.10 > o ph & Z R o $RE 036 B 7 FH Y G oo
FERT KL 594660616459 ep g AR o B LR
A2

427 #H 18 - & 4ss T R4k =t #ic (Heart rate recovery 1 minute, HRR
1 min)
THEEE 036 B2 FH (S - s FHRAETH S 184152262
1877 0~32 3 ~6BF " F3 AR - HRE0~3 6B " FHI
- kB FIRAR TS 166316091634 ep a XL 8 o
efFa LR o

42.8 BT 47/R (Pre-exercise systolic blood pressure, Pre SBP)
THEFEEO0N3-6B " Fdw sk R S 131.73 ~ 137.71 ~ 14445
Tl A4 HRE0~3-6 17 Fd w5k B 5 140.21 ~ 140.77 ~
14213 T A4 S oo p ~ 2@ a1 R o

429 iE# 7 £ 3 JcigR (Peak systolic blood pressure, Peak SBP)
SHEREE 03613 FH Y AP kRR S 200.82-197.86~192.91
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EFAHA HRBRE0-3-6B" @& 5B THREL 19567~
2073919894 = f A fr > B e p s 2Fra LR o

4.2.10 & & mo o B ﬂzﬂ’ﬁf& K4 > Ed W A 4§~ (Pre-exercise rate
pressure product, Pre RPP)
THEEO36F Y FEhw oo FEUER A 5 10.08 ~ 9.43
1062-3~6 " 5 2% - FHRE 036 B " Fd 5 < F 2 jog
B s 114411291159 2p gL B oS @3 £ 8 o

421188 ¢ b oo F AR fR R 0 EH B F A (Peak
rate pressure product, Peak RPP)
EEE 036" @ﬂ&%w$ﬁ&$kﬁ@%ﬁé
2998 28.43+26.78>0~6 B * 3 £ £ (p=0.009) > & T "5 4EF o
HERE0-3 63" &7 hF o FEEFIHEREH S 2605
27532684 mphm AR o - SMMPH LA E B TS
% Bt 0 @ ‘e Peak RPP iz % » % ;éﬁ NI e (B3R A
#25)p=0.048 > 0~3~6 B * "5 < 3 {¥% (interaction) > * % =
& % & Peak RPP 17 "% vv 1 BB 0 & % (4o B 6 7% ) o
4212 859 B oo 2R R AR %ﬁwﬁﬁﬁﬁﬁ%
o8 RBEFAPEEFDFAS 2 £ @ (Peak rate pressure
product — Pre-exercise rate pressure product, Peak-Pre RPP)
SHEEE0 306 B EH Y AR e FHh B IR E D
aﬁ»fﬁfﬂ{ﬁ’ﬁfi%ﬁ % 19.90~19.00~16.16>0~6°3~6 " 3
AR FTRARR - HREO0-3-6B FRY Ao FELF
Tekg R A E B w s FE iR A 14.61 ~ 1624~ 15.25
epa LR ol y £ R (p=0.028)(4F 7 #77T) °
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Figure 6. Baseline, 3 and 6 month peak rate pressure product between Tai

Chi and control groups were compared using repeated measure of general

linear model. Error bars represent standard deviations.
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Figure 7. Baseline, 3 and 6 month peak-pre rate pressure product between
Tai Chi and control groups were compared using repeated measure of
general linear model. Error bars represent standard deviations.
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214~ 2 EEHY X PR
Table 14 Heart rate variability during Tai Chi Chuan

TC mean 705.3 £ 116.9
TC mean HR 87.2 = 13.6
TC SDNN 68.8 + 20.2
TC SDNNi 42.0 + 13.8
TC SDANNI1 525 £ 179
TC rMSSD 35.6 £ 20.5
TC PNNS50 3.6 £ 4.0

TC Total power 1388.7 + 880.6
TC ULF 1904 + 1423
TC VLF 836.2 + 547.7
TC LF 244.1 + 203.9
TC HF 118.1 + 944
TC LF/HF 26 £ 1.8

TC nVLF 288.6 = 177.2
TC nLF 652 + 16.2
TC nHF 348 + 16.2
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Table 15. Heart rate variability at resting

Baseline 3 months 6 months p

Mean RRI Tai Chi 883.6 = 115.0 8792 + 100.7 912.5 = 138.4 0.697
Control  884.1 + 108.4 887.8 + 112.8 871.8 + 115.7

Mean HR TaiChi  69.0 £ 9.0 69.1 + 7.8 673 £ 10.6 0.754
Control 68.8 + 8.2 68.7 + 9.1 70.0 + 9.1

SDNN TaiChi 322 + 11.6 343 + 17.9 37.1 + 189 0.718
Control  30.7 + 17.2%  40.0 + 19.6° 376 £ 21.1%®

SDNNi  TaiChi  29.7 = 11.5 31.6 + 18.6 34.4 + 184 0.760
Control 283 =+ 15.9 37.5 + 20.1 33.7 + 20.0

SDANN  Tai Chi 10.8 + 8.0 11.0 £ 9.3 111 +£74 0520
Control ~ 10.2 + 8.2 13.0 £ 11.2 13.0 = 13.1

rMSSD  TaiChi  22.8 + 13.2 252 + 25.0 21.6 + 13.9 0.441
Control ~ 24.6 + 24.8 31.0 + 26.9 26.5 + 17.9

PNN 50  Tai Chi 4.0 £ 7.0 58 + 11.3 35+ 6.1 0976
Control 24 +37° 65+ 125% 62 +10.7°

Total power Tai Chi  1020.2 £ 891.9 1177.5 = 1486.0 1429.8 + 1377.50.927
Control = 821.7 + 736.7 1469.1 + 1770.9 1463.7 + 1810.8

ULF Tai Chi. 52,9 + 51.8 55.5 + 67.9 76.8 + 88.6 0.868
Control =~ 49.5 + 77.3 68.4 + 77.2 547 + 92.4

VLF Tai Chi ~540.8 + 443.4% 589.4 + 552.2%° 906.4 + 872.8° 0.370
Control  402.3 + 316.7 583.4 + 542.4 6852 + 933.1

LF Tai Chi 2433 + 313.1 225.1 £ 2348 319.8 + 3263 0.414
Control  192.0 + 218.8 4696 + 7429 4352 + 795.7

HF Tai Chi 1832 + 204.1 306.8 + 785.6  150.9 = 167.5 0.813
Control  319.9 £ 893.6 336.4 + 7223 258.6 + 403.3

LF/HF Tai Chi 1.76 + 1.21 1.68 + 1.16 245+ 199 0618
Control  1.73 + 2.08 1.97 = 1.98 2.12 + 1.66

nLF TaiChi  57.8 £ 15.5% 557 £ 193%®  66.8 = 13.5° 0.641
Control  51.0 + 20.8% 572 + 184%®  60.0 + 17.8°

nHF TaiChi 422 + 15.5% 443 + 193%® 332 + 13.5° 0.641
Control  49.0 + 20.8 42.8 + 18.4 40.0 = 17.8

1. a, b, c means within rows followed by the same letter are not

significantly different at the 5% level, using LSD post-hoc test

2. p value was calculated using repeated measure of general linear model
for the difference of baseline, 3 months ,and 6 months between Tai Chi
and control groups.
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43.2.1 T3> RR & ¥ (Mean RR interval, Mean RRI)
SHEFE 036" TIHRREFH 5 883.6:879.2-912.5 4 >
HRe0-3-63" THRRFH S 884.1 ~887.8~871.8 £ #) >
S~ mFYEELR

"

4322 I isw & (Mean heart rate, Mean HR)
THEERE03-6F2 T3 F L 69.068.1~673=/~ HE
e 0~3-6B" TimoF 5 68868.7~700=/r > 8Ep ~

EFTREZLR

4323 ¢ ¥ F oY NN)2Z 2% % (SDNN) : H i+ ms
“4&%%20-~3-61%*% SDNN % 322343 371> 2p 248 -
HHRE0-3-6%7" SDNN % 30.7~40.0~37.6>0~3 1 & p

P AR T ELR -

4324 24T MA@ F 2 BFERE A E T ~d2 NN RE
£ P B ER X enT35E (SDNN index, SDNNi) © E # ms
x4R% % 0~3-61 " SDNNi % 29.7-31.6~344 P2 03 ~
6 %" SDNNi 5 283375337 A elep ~ 2@ @ 1R o

4325 2A#T Abash 22 PFRFE AP ET A4z NN
i > L3 E g TiaE g ® £ (SDANN) @ ¥ = ms
x4R% % 0-3-61 % SDANN % 10.8~11.0~11.1 %p % 0~3 ~
6 %? SDANN % 102+13.0~13.0 > A e p ~ 2 Fym L R o
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43.2.6 24240 4% NN B 8 2. £ 35 438 (RMSSD) : ¥ i+ ms
X% 0367 RMSSD % 22.8+252-21.6° %2 03
6" RMSSD 5 24.6~31.0~265 % o p ~ o't @ £ B o

4327 230 H P AAMNN B2 £ 40 50ms 2 oo L
NN 7 # i #i (PNN50%) : ¥ =%
“$E%£20-3-67%" PNN5O 5 40~58-35 4036

7 PNN50 5 24-~65-62- e p s ofFya i o

4328 %7 F (Total Power, TP) : &+ % & 1~ 4 B H (NN)2 % 2 #c »
Hp 2 40 ] =0.4Hz > H i+ ms®
*EEE0-3-6%" TP 5 1020.2~1177.5~14299 - ¥ = 0 ~
3~6@ " TP 5 821.7~1469.1 ~ 1463.7 > & 2o p ~ 2 fF 'y & 4
LI

4.3.2.9 4z M4 7 5 (Ultra Low Frequency, ULF): 47 3% 4 [ 0.01 ~ 0.003
Hz » ¥ *ms?

*HFE20~3-6%" ULF 5 529445768 2 & £ £ o

"

IS

¥FR®0-~3-6B" ULF 5 495684547 > 3 p2p & £
Bodoefaido

4.3.2.10 #&= 447 7 5 (Very Low Frequency, VLF) : #23% # [f] 0.003 ~
0.04 Hz » ¥ =ms’
S#®&E20~3-6%"*" VLF 5 540.8+589.4~9064>3~6 " &
Py 2R e o RE0~3-6%"7 VLF 5 402.3 ~ 583.4 ~ 685.2 >

P 2 2
BlrlEpn s wmFYrE LR o
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4.3.2.11 477 & (Low Frequency, LF) : #7:# # ¥ 0.04 ~0.15Hz » ¥
i+ ms”
*HF 203617 LF 5 243.3~2251-3.198 - R 2 0~3 ~
6" LF 5 192.0-~469.6~4352> % w2 p ~2Fya Lt o

4.3.2.12 3 #g# ¥ (High Frequency, HF) : #7:% # ¥ 0.15~04 Hz - ¥
i+ ms”

%2 0-3-6%" HF 3 183.2~306.8~1509 = 0~3 ~

6 ®* HF 5 319.9~3364-258.6> % 22 p ~ B FF

F“
Yo

4.3.2.13 #HE 5 % (ms®)/ 4F 5 & (ms®)+ & (LF/ HF)
“HE¥2 036" LF/HF 2 1.76~ 1.68~2.45 ¥4 & 22 0 ~
6% LF/HF 3 1.73+1.97~212> A fnlop ~ e FF gL R -

432.14 § Hi- H i+ 448 #% ¥ (Normalized Low Frequency, nLF) :
LF/(LF+HF) » ¥ i~ nu -
“H%20-3-6%"7 nLF 5 57.8~557~668°0~61" %
AR %mR®0~3-6%" nLF % 51.0~572~60.0> e p 2 £ R o
dleela LR o

43215 ¥ H#i- H = % 47 # 5 (Normalized high frequency, nHF) :
HF/( LF+HF) > ¥ = nu
“&E20~3-6%" nHF 5 442-443-332-0~6%" 3
ZB o ¥R®E0~-3-6B" nHF 5 49.0~428-40.0" }ep & £
B uaiRo
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Table 16. Heart rate variability before and after Tai Chi Chuan 30

minutes at first Tai Chi Chuan training

Resting Post-TC p
Mean RRI 888.1 + 115.9 858.1 + 139.9 0.063
Mean HR 68.7 £ 9.1 71.7 £ 11.6 0.033
SDNN 32.0 £ 11.9 351 £ 17.2 0.244
SDNNi 295 + 11.8 32.1 £ 155 0.230
SDANN 10.7 £ 8.1 9.1 £ 6.7 0.404
RMSSD 22.8 = 13.5 219 £ 10.7 0.768
PMN 50 4.1 + 7.1 3.7 £ 4.8 0.940
Total power 1021.4 + 913.9 13379 + 1310.2 0.274
ULF 53.4 + 53.0 48.8 + 74.3 0.394
VLF 533.3 + 453.0 945.2 + 1036.6 0.073
LF 249.3 + 319.6 231.0 = 233.0 0.702
HF 185.5 +£ 208.8 1129 + 97.5 0.131
LF/HF 1.80 £ 1.23 222 + 1.35 0.304
nLF 58.3 £ 15.7 64.0 + 14.7 0.092
nHF 41.7 £ 15.7 36.0 £ 14.7 0.092

1. Post-TC indicates post-Tai Chi Chuan.
2. p value was calculated using Wilcoxon signed-rank test for the

difference of heart rate variability between resting and post-TC 30
minutes.
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Zow F BB o g * fek 7 (Wilcoxon Signed-rank test) (vt i 0 -

T 3.0 & (Mean heart rate) P & * "% (p<0.001) > T 3= RR B & -~
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Table 17 Heart rate variability before and after Tai Chi Chuan 30

minutes after 3 months of Tai Chi Chuan training

Resting Post-TC p
Mean RRI ~ 879.0 + 103.3 961.4 = 108.4 <0.001
Mean HR 69.2 + 8.0 632 + 7.3 <0.001
SDNN 349 + 18.2 455 £ 19.7 0.005
SDNNi 32.1 £ 18.9 393 £ 15.3 0.008
SDANN 11.1 £ 9.5 19.5 £ 16.8 0.057
RMSSD 259 + 254 28.3 £ 16.5 0.108
PNN 50 6.1 £ 11.5 7.7 £ 12.6 0.231
Total power 1217.3 + 1513.1 2123.1 + 1884.5 0.012
ULF 57.2 £ 69.2 91.7 + 83.6 0.145
VLF 608.9 £ 559.1 1273.9 +£ 1175.1 0.007
LF 230.4 + 239.6 413.5 + 467.8 0.057
HF 319.9 + 803.7 344.0 £ 620.4 0.313
LF/HF 1.63 £ 1.16 1.83 £ 1.04 0.499
nLF 548 + 19.4 59.9 + 14.7 0.263
nHF 452 + 194 40.1 + 14.7 0.263

1. Post-TC indicates post-Tai Chi Chuan.

2. p value was calculated using Wilcoxon signed-rank test for the
difference of heart rate variability between resting and post-TC 30

minutes.
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28 > g2 ik 17 (Wilcoxon Signed-rank test) i1t fiz » T 350 F
(Mean heart rate)* %8 * *% (p=0.001) > nHF p? & 7 *% (p=0.022) > T 3=
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Table 18 Heart rate variability before and after Tai Chi Chuan 30

minutes after 6 months of Tai Chi Chuan training

Resting Post-TC p
Mean RRI 893.1 + 135.3 960.8 + 137.3 0.001
Mean HR 68.7 = 10.8 63.7 £ 9.3 0.001
SDNN 36.7 £ 19.5 46.5 + 24.6 0.112
SDNNi 31.3 £ 17.7 43.2 + 20.7 0.018
SDANN 11.6 £ 10.7 12.5 £ 14.5 0.444
RMSSD 20.0 £ 14.2 27.6 £ 21.6 0.136
PNN 50 29 £ 6.2 46 £ 7.1 0.084
Total power 1178.5 £ 1264.2 1964.4 + 1917.2 0.030
ULF 201.4 £ 240.9 465.5 £ 527.7 1.000
VLF 80.4 £ 95.8 64.0 £ 46.0 0.107
LF 201.4 + 240.9 465.5 + 527.7 0.004
HF 120.7 + 133.5 321.1 £ 746.0 0.117
LF/HF 2.08 £ 1.50 2.82 £ 1.65 0.024
nLF 62.4 + 13.2 68.7 £ 12.6 0.022
nHF 37.7 £ 13.2 313 £ 12.6 0.022

1. Post-TC indicates post-Tai Chi Chuan.
2. p value was calculated using Wilcoxon signed-rank test for the

difference of heart rate variability between resting and post-TC 30
minutes.
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Table 19. Heart rate variability before and after treadmill exercise test 30

minutes after 6 months of Tai Chi Chuan training

Resting Post-TET p
Mean RRI 920.7 + 131.2 858.2 +118.2 0.006
Mean HR 66.5 + 10.1 71.1+9.1 0.012
SDNN 36.9 + 19.6 33.4+14.0 0.723
SDNNi 344 £ 18.8 29.7+13.5 0.266
SDANN 10.8 = 7.6 11.9+6.2 0.943
RMSSD 223 £ 15.2 18.7+ 8.1 0.619
PNN 50 4.0 = 6.7 1.3+1.6 0.078
Total power 1367.5 + 1331.3 1068.3 + 1086.7 0.619
ULF 74.8 £ 95.5 56.4+81.4 0.813
VLF 777.9 + 881.6 1115.7 £ 1055.7 0.492
LF 310.9 + 327.6 249.3 + 258.0 0.379
HF 149.8 + 180.1 113.4 £123.1 0.723
LF/HF 2.69 + 2.19 3.19+2.78 0.979
nLF 68.9 + 13.6 63.2 £21.1 0.332
nHF 31.1 £ 13.6 36.9 £21.1 0.332

1. TET means Treadmill Exercise Test.
2. p value was calculated using Wilcoxon signed-rank test for the

difference of heart rate variability between resting and post-TET 30
minutes.
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Table 20 Heart rate variability before and 30 minutes after treadmill

exercise test after 6 months from baseline in control group

Resting Post-TET p
Mean RRI 871.7 £ 118.2 837.1 £ 99.2 0.009
Mean HR 70.1 £9.3 72.7 £ 8.7 0.009
SDNN 38,6 £214 35.1 £ 19.9 0.096
SDNNI1 34.0 £20.3 32.3 £ 18.8 0.378
SDANN 134+ 134 9.6 £ 8.4 0.086
RMSSD 27.0+18.4 25.8 £ 22.9 0.180
PNN 50 6.5+11.0 53 £ 11.6 0.600
Total power 1573.2 + 1864.2 1417.1 £ 1731.0. 0.271
ULF 57.7 £96.0 64.3 £ 114.1 0.734
VLF 734.4 £ 964.1 728.3 £ 937.9 0.629
LF 57.7 £ 826.5 64.3 £ 334.2 0.006
HF 276.5£419.3 349.6 + 878.6 0.926
LF/HF 2.21 £1.68 2.02 £ 1.82 0.387
nLF 61.8+ 159 56.4 + 20.3 0.098
nHF 382+ 159 43.6 = 20.3 0.098

1. TET means Treadmill Exercise Test.
2. p value was calculated using Wilcoxon signed-rank test for the

difference of heart rate variability between resting and post-TET 30
minutes.

103



45 CHAE AR A Lo B REE FES L (bR 21 4T7)
221~ SHERF AWK A

Baseline 3 months 6 months p

IVRT TaiChi 1243+385  1152+205  1184+27.0 0.860
Control 1294+359  1120+33.0  117.6+31.8

E Tai Chi 75.1+14.7%  83.8+16.4° 78.5+16.7° 0.492
Control 72.0+169%  79.6+17.6° 79.4 +20.3

A Tai Chi 81.8+22.9 85.7+19.7 87.5+19.2  0.642
Control ~ 83.5+ 19.1 82.1+19.1 85.2 +20.0

E/A  TaiChi  1.0+0.5% 1.0+0.3% 09+02° 0.956
Control 09+0.3 1.0+04 1.0+£04

DT Tai Chi 193.9+589% 229.8+50.9°  188.0+41.4% 0.942
Control 187.1+58.6% 209.6+55.1° 212.1+56.0%

S Tai Chi 57.4+11.5 60.9 + 12.7 61.0+6.5  0.464
Control  57.3 +10.3 59.5+ 14.3 58.1+13.7

D Tai Chi 45.1+8.2 50.1+11.2 482+113 0.619
Control 43.3+10.8% 479+113°  47.6+165%

EF TaiChi 59.0+7.2%° 59.5+6.6% 62.9+6.0° 0.882
Control  59.0 £13.0 59.2+12.1 59.0+11.8

LVEDV Tai Chi 59.1+145% 51.7+13.6°  53.7+18.5% 0.307
Control  63.3+32.9 59.6 + 33.7 62.1+30.1

LVESV TaiChi 26.1+11.1%  22.8+10.0° 19.7+8.1° 0334
Control ~ 30.1 +24.2 27.2+23.4 27.5+21.4

1. a, b, c means within rows followed by the same letter are not
significantly different at the 5% level, using LSD post-hoc test

2. p value was calculated using repeated measure of general linear model
for the difference of baseline, 3 months , and 6 months between Tai Chi
and control groups.
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4.5.1 Isovolumic relaxation time (IVRT) : = = % & % # £¢5¢ PF ¥ (msec)
SHFEE0~3-6%" IVRT 5 1243~ 11521184 £ 4 > ¥R
2 0~3~6%" IVRT 5 1294 ~1120~117.6 T F; > @ & p ~

K A -

452Ewave : &5 5 8 2w 7 i B E L (cm/sec)
HEFre0-3-6F" Ex5 751-838-7850~3-3-61%
T3 AR o HRE0-36B" EAE 720-79.6-794>0~3 >
O~6B"F3 £8 5+ AgF - Fagid -

453 Awave : < % jeigid S 4R 20 3 R R AL (cm/sec)
% FEE 036" AR5 81.8-85.7-875 ¥ e 0-~3+6
B2 ARLS 835821852 dep ~2@FYPmiR o

454 FE/Aratio : E A8 A A B
THEFEE0~3-6B EAEZAAES 1.010-09°3+6
BPREG AR -HRE03-6B" EAZARELZ 0910
10> epa AR o3 e Fa il o

4.5.5 Deceleration time (DT) : E j& & i# FF B (msec)
SEEX0-3-6BF" EASBF I THERRF S 19392298
188003 B * 3 A% » AT AT - HRe0-3-60F"

Ejds 3™ i 187.1 ~209.6~212.1>0~3 B * F 3
RoFrAgF - weFa il o
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4.5.6 Swave : < Z T EE LA I & S (cm/sec)
SHEERE0-3-6B" SHE 574609610 HRE0O~3:6
B"» SHKHE573-595-581Aeep ~efFyailo

457D wave : = F ERERG IR 0 g B DA (cm/sec)
2203 63" D5 451501482 p &£ B o o
HRe0-3-6B" D5 433~479-476>0~3 B F3 £

Podweflait® o
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4.5.8 Ejection fraction (EF) : = < F &3 &2 5%
THEERE0N36B2 s LA F 5 590559562950~ 3
BIRF AR > R HBR o HRE03 6B o F A
F%590~592-590> spa iR o3 peFail o

4.5.9 Left ventricular end diastolic volume (LVEDV) @ % & 3 473k % 3P
7 i (ml)
THEFER 036037 2w EEERADPFH S 59.1-51.7 537>
03B M 48 2T 4A8% - HBL 0366 2.v3
ERPEFEL 633596621 epELE oA nwFaELR o

4.5.10 Left ventricular end systolic volume (LVESV) @ =< % v[i&fﬁ%ﬁﬁ
7 f# (ml)
THEEEO0N36B Y e F AR FH S 26122285197
0-3-0~6@"/F3 £& > ET 5% - HR20-3-6F" =
SR FH S 30102725275 2P gL R oA ke a

R
e

o
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Table 22. Values of Lipid, glucose, uric acid, creatinine, high sensitivity C
reactive protein

Baseline 3 months 6 months p
Cholesterol Tai Chi  213.7+409% 184.6+35.1° 188.1 + 30.3° 0.481
Control  205.7+33.4  200.6+27.8 197.3 + 30.3
Triglyceride TaiChi  139.5+66.4 150.5+113.5 158.9 £ 143.7 0.407
Control  134.9+77.3  129.1+58.7 129.1 + 43.9
HDL-cholesterol Tai Chi 51.6+12.8 50.2+11.9 50.6 £ 12.6 0.638
Control  53.0+13.1%* 50.9+10.0® 53.8 + 10.8°
LDL-cholesterol Tai Chi  144.5+35.6% 1163+32.3° 116.1 + 31.6° 0.367
Control  135.8+30.5 13234245 126.7 + 274
Cholesterol/HDL Tai Chi 43+1.0° 3.9+1.0° 39 + 1.0°  0.922
Control 4.1+1.0° 4.1+1.0° 38 + 0.8°
Creatinine Tai Chi 12+0.3% 1.2+0.3° 1.2 + 0.3°  0.399
Control 1.1+0.3° 1.2+0.3% 12 +03°
Glucose Tai Chi 109.6+17.6 112.9+16.2 1155 + 33.5 0.195
Control  136.7+68.9  122.3+39.5 1243 + 43.8
Uric acid Tai Chi 6.8+1.3 72+1.3 6.8 £ 1.1 0.836
Control 6.9+1.8 7.0+1.8 6.8 £ 1.6
hs-CRP TaiChi  0.51+0.59  0.41+0.51  0.39 + 0.82 0.370
Control  0.42+0.64  029+032 033 + 0.31

1. a, b, c means within rows followed by the same letter are not

significantly different at the 5% level, using LSD post-hoc test

2. p value was calculated using repeated measure of general linear model
for the difference of baseline, 3 months , and 6 months between Tai Chi

and control groups.
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4.6.1 ,*% % fg(Cholesterol)
SHREE0~36 B0 B PEFEE S 213.68 ~ 184.57 ~ 188.14 5 0 ~
30607 &5 ¥ LR (P=0.002,0.014) &7 FEF - &5
20~3~600" B"EFHEE S 20565~ 200.59 ~ 19733 > &2 p & £
Bom—- MM T A E A 178 % B 0 &0 cholesterol
PO R GEE N ORIRTE e T(BR 5 337)) p=0.027 0 0~3 -6
" 3 % 3 i¥* (interaction) » * % = & % ¥ cholesterol 77T *F it
R A F (AR 8 4T ) -
4.6.2 = p&H ¥ #q(Triglyceride)
SHEFEE 036 =4 W% 5 13945~ 150.52 ~ 158.86 0
PREO0~3~6M" =pcyid g5 13492+129.12+129.09 > = & %
pPrERTELR
463 3 %Ry H-v "£FH A (HDL-Cholesterol)
SHEEE 0361 B BRIV EHE S 51.55-50.24+50.59
PR EER o HPRE03 6B B RA R EFR L 5295
509453763 -6 " F3 R - R eufaild o
4.6.4 % & Py d-v "% F A% (LDL-Cholesterol)
SHEEE 0363 MR G F-0 BRI S 14445~ 116.33 »
116.05-0~3-0~6 B * ¥ 5 & ¥ £ £ (p=0.002, 0.005) » & T "5 4§
FooHREON36B Y MR P39 EHAE S 13578~ 132.26 -
12673 e pf @ A B o - HARHEFN I EBRLSITES R T
7 % e LDL-cholesterol :T % X 3 'ﬁ NPT IE e (B B IR
p=0.019>0-~3 -6 * B3 <3 {¥* (interaction) > * % ~ &% &
LDL-cholesterol =577 *% vt ¥4 BB 0 &8 ¥ (4] 9 #7771 ) o
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Figure 8. Baseline, 3 and 6 month total cholesterol between Tai Chi
and control groups were compared using repeated measure of general
linear model. Error bars represent standard deviations.
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Figure 9. Baseline, 3 and 6 month low density lipoprotein cholesterol
(LDL-cholesterol) between Tai Chi and control groups were
compared using repeated measure of general linear model. Error bars
represent standard deviations.
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4.6.5 }FEFERE F DR g kv "2 FH R E(Cholesterol/HDL-C)
THRFEE0-3-60 " WEFMBEF HR S R0 PEFR E S
432~385-391-0~3-0~6B"F3 £% > 57 24% - {HR
2036 7 WIEFRL B A G 3v SEEM & 5 4.07-4.09-
378033 6B Ft LB canoFRLE -

4.6.6 # & i (Creatinine)
SHEFEE0~3 63" okt 1161241225030+ 6
BPREG AR ETREARS - HRE0-36 B 7 SRR S 112
116118 0~6 B * F 3 AR - oo Fm LR o

4.6.7 2 #E(Glucose)
HEERE0-3-61" i 109.55~112.86~115.50 > ¥pe 4 0
361" o fEs 136.68 1223212430 % 22 p ~ B F Y &

4.6.8 Fx fi&(Uric acid)
*HEEE 03607 RfE s 6.84~715-681 $RE 036
B9 Jkt s 6.85-698-678> 3 wwp ~ mF Y ELE o

4.6.9 3 5@ 1 C £ Jis 35 (hs-CRP)
XX B0 3 6B AR CE D 5 0.50041~0.39
HRE0-3 6B BRI CF RIv 5 0420290333

Bep > BF * _'13?. i o
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44

I % itk
L it
WM REHFREREGFF LR B BTG
7 ABAYT AT S HRE M F o B (Channer et al., 1996; Ko et al.,
2006; Taylor-Piliae et al., 2006; Young et al., 1999) « ## 3 ¢ » 3 & i=

:}%At“—"‘ﬁéé— PRS0 Flak BRTRE @ b BV MR R R F o fe BTRE

Gardl M E EF BMI S B E RS 6 0L BE R
LABH207 LEEEEAFAREZ A ER D REHR e

Rt @d ey el L4 % L 2 (Thomas et al., 2005) -

P RET R 0 SR E 2 BRI R g R0 PR AR e p
0-3°0~6M"F38FT"F M- EAPHEDEH T ELS TS

£ 3 » e d ‘e cholesterol %

LDL-cholesterol #z 3% » X 3 Jﬁ‘ N 3T TE entg (B3R & 2k A5) p=0.027
2 0019°0~3~61 " B3 <3 {¥% (interaction) > * % ~ &% &
cholesterol 2 LDL-cholesterol e17F "% 1 ¥4 PR w Bg % o 4 — AT} >
AR EDIR20 £ A B BEFES 0 103 B TR WERR M
% & ME MR AT T (Ko etal, 2006) &8 % © IF F oL F ok TR A
TR Ty 3% > ME- BRI EEHL R L2 B

Mz F ’Iifﬁ”‘ﬁvﬁ’%%ﬁ fe W - AT ERT L 2 F
< ”ﬁ‘ it (Ehsanietal., 1991) o ¥ — 3877 7 > 11 50-80%3 ~ #&3 ¥ %
B2 EERe B @

% 1% ‘®45:# & (Fractional shortening)
LA G A 2 B EEAD EALVEDV)E A s 2wtk

112



A% F M(LVESV)™ "% 2 2w 3 &4 2 & 5 (Ejection fraction) + =
(Pickering etal., 1997) - *# F & ¥ » “HmE ez« ZIHFERA P FH O

26 E TR b n T EEFAR A EEe L w T B
AEON3IBIRE AR ES p e a LR o - Y
Vi IR ERE X EA B A B FHREFERHY 203
#p ~v 32 (early diastolic filling):# & & + = (Levy etal., 1993) - &~ §F %%
PSR RARS N LY S e EEEFLR c L EFR R
- R REFE AR 0 A g R LR o

g
F_&
o

At R F T s (supply)dp B B PR L T 0 eIy
7 F(demand)shE & F]F 0 & fEeo 5 s 2 FATHEY TR
) R EEES (F L T EEAN A M S T )
Bt AL T A E 2 S 4B 10 HrF

EECHE FaBR L& TR o wFBIUHERZ FTH(FE

Pl y R APMEE FIFL vy £ 0% T ik
(Nelson et al., 1974) - ¥ — 78 $F 5 Lfa 7o ;ﬁ'—f’m N = NN 3
i PR F 2 e g R R P A L (Deedwania & Nelson, 1990) -

VAR R R E R R L R S 2 R B R TR R R
g FE IR B AR S 8 f R E R S 5 JTiER A
R R o e TR ST S8 T | E R
REEH IR P REL BT ERYIRT T RER Y S F S UER

PRS0 TS S
T 3ugd  hpEF R 4f {4 (Tsoukas, Andonakoudis, & Christakos, 1995) o

SLE B Rm R ER S BB R 0 6 B 1 o o LRI A il pRen

(
L3

S Eaei 2’;}-@ o o ’{%”@ AR E > ¥ P& 2 (Laslett, Paumer,

& Amsterdam, 1985) -

113



e
'\):—? \

w’“ﬂ]{qﬁ T3 iE R 5 BER — SohERe

e iR / \/

o REGE R SRR g

B 10 ~ Bwren ik g 4 & 2 4% F]3 (Zipes, 2005)
Figure 10. Major factors of determining the balance between myocardial

supply and demand .
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AR R AEIREVRELP L RIER TS S B0 6 B
B F YT R FEAREH PR ERDEFCF OB O
BrPETE HERE G AE 2 1R (p=0.033) 3 E A
Eh R > R ERTEY B G o FhE A o Fh 5 E L HE (MET)
2R BB R 2 AR LERY F o FEERB TR RA(E
Y BB EAY) 2EEE 0637 F L8 > T TEARY o R
EopE LR o - HAMENDOEFERLSITEEET B B
Peak RPP st % » % 32 N 2R 78 e T (B3K % 2£35) p=0.048 - 0~ 3 ~
6%9Wﬁijﬁ?@Mmmmy@%%ﬁéEP%M@PﬁT%W%
%£%¥°§@ﬂ&%wﬁﬁﬁ%@ FAR 2 Ed w2 Ty
B2 FfH(EHF? AFRAFEEFWRALZLAE) Axterl
0~3 61" P& T FAEF SR ey - F 2 1 8 (p=0.028)-
FTAAIEEIR T LR CAPRER f R R EREFT R LT
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PR ed ez LG REF2ZAR - HEFQ002F L * F3HA
(M~ 7~ B B)FEREEH IR » A I BEHFHRET
B AA SR NP X FWR O SRR RMEEAS T ALF%
2HF%> & > F 3 % %A@ & 9 018 F 1N (p<0.01)st 5

(p<0.01)iEH 2%k 7w > @ M° B R IR ELR o« a7 > § 5% A D
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FORsEE (BAEF 0 2002) A HmE L P G RER  AFRKOB T (EH
FERETOISR oM AN LR A EBEFORE S

pEE S FRFRE VR S REIRO0Z6B Y G PEALN
O pr > @d 30 smofpigts  His oFgRG L4
3 6B RIS FERESTFPRETE BT S REV R EE
BB RN SRR S 3B s EEPIRT (S & SDNN ~
SDNN:i ~ total power ~ VLF power % + = - i3 m%‘é‘ QR N L
SDNN & > € 3 4v 5k & Pk s ”2@5[,% mf‘a},% F &= & (Bigger et al.,
1993; Dekker et al., 2000; La Rovere et al., 1998) - & ¢ & T B Fi
SDNN - total power fiz i ¥ 4 & i < (Task Force of the European
Society of Cardiology and the North American Society of Pacing and
Electrophysiology, 1996) > i& #+ {5 SDNN * < - total power + = 3 I o
L& 6 B " % i&iF# {& SDNNI - total power ~ LF power ~ VLF power »

NLF %+ 2 s B e X RB AR E D AR S BRAN K2 AT

10 fa ) B 3F H F s e {S T lo ",f&»‘ FpgrAd, i

Kk
SHERRASERE R % ¥R E LF power »riEd 2 F A o
i

RBoriEd (8 30 A4 R A 51 A R 2 IRAR o Terziotti F 414~ ¢ 1 1%
£ iFi8 65 (50% ~ 80% anaerobic threshold) & 15 ~ 60 ~ 180 A 482«

©

w BRITIL R ¥ f 3818 60 4 40 LF power i B i@ H o o

Mo ER LR A ST AR 2R o K f i@ $ o LF power A2 E W

IPiT o EE 18 60 A4 0 Mf FE R g A A g e AR 0 T
& $

AR
Gulli, & Cevese, 2001)

180 » 48 p 2 A 5x w0 & BB K &t 14 (Terziotti, Schena,
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A BB 0 A REEH R Y 60 A4 0 i T] 699 # &£TF
BoiRSpr t NAUBEH 4eid R B H R iE
w0 1% ;ﬁ;ﬁ%i% RN
83.18% % 96.32% 2. # & FFH B F o F > S BRAEEH - LD
DRt R A ARE S A3 6 BURE A REEH AR
BEEVHS X E T total power F 2 06 B Y 2GS R
LG A
mARHL AR H BT RRLFRARAER LI R
Bt @d > A BEHLI0LBeFRELLE VA BERRR

Bl

o

ﬂ\—t

T oo - TEEAd 2 FA FER TR R 30 4480 k425
AABETECTERA o3 B2 wFARL 2S5BS AR LT
B ou Hfico wiA FE m o urEk Bl 30 A 450 i 6595 B &S
¥ k4 25 » 45{¢ HF power * *# ~LF/HF }+ 2 ~nLF } & (Heffernan,
Kelly, Collier, & Fernhall, 2006)- @ ~ F Sk 2. =t & & §5 % 1418 & 35 5% %

BRAFEFR P ERBERES 22 T F P ez LF 2

ju

SEFlea it > Vi 2@ R R ARG M oo Parekh & X (2005) 1 40 e At
o7 g B anB e (TR R R A J7TE SERRAY : ESEEEAR
23044 M REHES0NFTHEF £ B REHEI0NFT
P ¥ o % BT B AEH & SDNN T4 % » TP 2 LF power
4 45 o HF power +* i $5 P R R AR E
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FIGURE 2—InTP during PRE and POST. Error bars vepresent stan-
dard deviations., * P < 0.05 vs PRE; ¥ P < 0.05 vs 80%.
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FIGURE 3—InLF during PRE and POST. Error bars represent stan-
dard deviations. * P < 0,05 vs PRE; ¥ P < 0,05 vs 80%.
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FIGURE 6 —LFNU during PRE and POST. Error bars represent
standard deviations. * P < 0.05 vs PRE: { P < 0.05 vs 80%.
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FIGURE 4 —InHF during PRE and POST. Error bars vepresent stan-
dard deviations. ¥ P < 0,05 vs PRE; § P < 0.05 vs 80%.
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FIGURE S—ILFAnHF during PRE and POST. Error bars represent
standard deviations, * P < 0,05 vs PRE; § P < 0.05 vs 80 %,
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FIGURE 7—HFNU during PRE and POST. Error bars represent
standard deviations. * P < 0.05 vs PRE; ¥ P < 0.05 vs 80%.

& 2w & 8 8 (Parekh & Lee, 2005)

Figure 11. Heart rate variability after isocaloric exercise bouts of different
Intensities. Error bars represent standard deviations. * p < 0.05 vs PRE;

1 <0.05 vs 80%.



AR AR PER R L FRAETR > FR 304
# 1S ﬁE?Ji’J;\,__"F-—J’*‘j-ﬁ@B7 LFpowerl——Js{:

iF
%ﬁééﬂﬁ‘%iL ’?E‘Eﬂr’ggﬁ}i@ﬁsﬁﬂ Iﬁd Kfiﬁ{l&y F&goﬂl 53&
LiE

~ {& ¥ & H 18 30 4 45 SDNN ~ SDNNi - total power ~ LF power ~ VLF
power ~nLF %+ 2 > B ? R S HREFEH R A A G R
CHFPFRENE PSS AR B F2 A IR -

¥t g Mo i :# (Ventricular tachycardia, VT) 2. 48 17 0 22w &
ok ghaiphitto 3 FRATE L He AR CEIHELRL
24 P HRV AT > & VI 2 #icEp gt > nsE73 11
g TR OFL TERRG B F T VIR EFR 1P
% 4 3 6 pF(Kozak, Krivan, & Semrad, 2003) - ¥ - # 3 ~ 172 %% <
ELWELHALAHRV . i 5 B VT2 2% B VT HHRV - %
B & VT 22 &) 2 g%t 4g % RMSSD ~ HF power &4 k&% ‘inﬁii
e eR Ry VIZHE  Agdpthbplic F a2 p ¥
it ¥ @ VT %4p & (Fries, Hein, & Konig, 2002) - #3 98 % & k2. < 7
B A4 REKE 1S5 24w ~30 4485 % VI % (T2 HRV » 3
VT % fe% > TP T % > LF/HF + < > RREFH T (udk +2), kg
TRAAAGAA S B AR BRI LR EETEEC T O
#§ ¥ 2% (£7 B (Lombardi et al., 2000) °

- BAL IS by op AT IR 2 VT e il g 5 &
30 £& VT ﬁﬂﬂuﬂ’bfiﬁf}?ﬁ,ﬂi 30 £t ¥ RAE S IF24 3 48 | pF
TWE o FgB A HFMF VT shs vl & SDANN - HF
power ~ LF power % VLF power 7 #& = ¥t P& % < (Huikuri et al., 1996) -
FHSSB LR RRFELEFTF U RFCTHEFRES
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70 A VT 4 iT5 < g3 8 ¥+ 2 (B 12) » LF power ~ nLF 2 LF/HF
B VT 3 155 B2 ¥ ™ *% (B] 13) (Shusterman et al., 1998) st #& 4 4 ef#
#2 (paradoxical dissociation)If. % » < g iH M 2@ o g F (rate) F 2 o
e f & E(thythm)sg £ > Z I LF power T *% > p 2 # SR rauR

o R
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Figure 12. Heart rate (HR). Mean of 24-h and 30-min averages before
the onset of ventricular tachycardia (VT). ***The differences are

significant at p < 0.001 compared to the 24-h average. (Shusterman et al.,

1998)
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Figure 13. Frequency components of the heart rate variability signal,
24-h average and at 30-min intervals before the onset of sustained
ventricular tachycardia. (a) Total power (TFP). (b) Ratio of low to

high frequency power (LFP/HFP). (¢) Low frequency power. (d) High
frequency power. (¢) Normalized low frequency power. (f) Normalized
high frequency power. *p < 0.05 for comparison 30-min versus 24-h
average. **p < 0.01 compared to the 24-h average. nu = normalized
units. Significance of changes during 2-h period before ventricular
tachycardia was assessed by analysis of variance and is discussed in the

text. (Shusterman et al., 1998)
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Figure 14. The advantage of Tai Chi Chuan on physiological changes

during and after termination of exercise.
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a5 C

Modified Bruce Protocol
Phase/ Stage Speed  Grade 12 Lead Report BP
Stage Time (km/h) (%) First First
Repeat Repeat
PRETEST :
SUPINE ~ 99:00 Ramping: off
0.0 0.0
99:00 0.0 00 --- --- ---
STANDING 99:00 1.6 0'0 --- --- --- ---
WARM-UP ' ' --- --- --- ---
EXERCISE Ramping: off
STAGEO 03:00 2.7 0.0 02:50 03:00 02:00 03:00
STAGE 1/2 03:00 2.7 50 02:50 03:00 02:00 03:00
STAGE1 03:00 2.7 10.0 02:50 03:00 02:00 03:00
STAGE2 03:00 4.0 12.0 02:50 03:00 02:00 03:00
STAGE3 03:00 5.4 14.0 02:50 03:00 02:00 03:00
STAGE4 03:00 6.7 16.0 02:50 03:00 02:00 03:00
STAGE S 03:00 8.0 18.0 02:50 03:00 02:00 03:00
STAGE 6 03:00 8.8 20.0 02:50 03:00 02:00 03:00
STAGE7 99:00 9.6 22.0 02:50 03:00 02:00 03:00
RECOVERY Ramping: off
99:00 24 0.0 00:50 01:00 00:01 01:00
01:50 02:00 01:01 02:00
02:50 03:00 02:01 03:00
03:50 04:00 03:01 04:00
04:50 05:00 04:01 05:00
05:50 06:00 05:01 06:00
06:01

From CORINA-GE Medical Systems Cardio Soft V5.02
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