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1. 959 224

A el Zlvigrg ol WAk 7654, oAk 83342 w2 A bt
T ETeta(EAA, 2008), ¢, HEW A% 3] AF H3 2 4F
AFILALe] o3 AMEE EES PR} 59.5%, oAb 48.7% % ERUAL S
o] AWt Abare] oJgk ApgEe] AlEH o ZTAAEAL ATHE A,

|

Add Aoz gk 7] Al o dlozs Fd, uAEF,
18 5o AdEHAd ALY 249 Blair et al., 1996), thAES+

(metabolic syndrome)(Lakka et al., 2003; NCEP, 2001), v]wtz& olz}
(Despres, 1998; Matsuzawa et al., 1995; McKeigue et al., 1991), 214
gEi= o A A9 (low cardiorespiratory fitness)(Blair et al.,
1989, 1995, 1996; Laukkanen et al., 2001) 5= F&3kaL gty =3+
T AT E d5HS A E(Ross, 1999; Christos & Paul.,, 2005)
2 Ak ~E ¢ ~(oxidative  stress)(Hamilton et al., 2004; Singh,
2006)7F s A st 22 Ady de Ao Fag a¢doRr HIs
il Qlo] o] & dA&Et] fg mYo] AEHA O R o] FojAal QT
National Cholesterol Education Program(NCEP)ol| 4 33 Adult
Treatment Panel III(ATP IIHAlA &H-5-H] ¥ (abdominal obesity), =

&9k (blood pressure), =& T/ AW (triglycerides: TG), $2 1dU%



S

| 4ol (dyslipidemia) ¢ 57F4 #|3% & 37F4] olds wste
s dAsST o Aoste] ddHow A ALd ¢ U= 7
T AN olE Fstel A¥W A3 HAES Folux ATt
(NCEP, 2001).

wak oyl AL o] TIAE - AAEsts AAS TS FaAA ]
kA HAYE Y HAE op|FoEM Add HEo YHES
7M7) = dedow Zg3kt) oo 53 Al A H (cardiorespiratory

fitness)= A AlAHo=z S 5o AL = AHgEd AT

oM.
o
(0]

F

1:1

tH(Ford et al., 2002, WHO, 2000).

A% A AP 39%, BE AN 44%°] #HEAS e A,
¢ A AFTA Aol dla] Ady A3 Abge]d o] 3u)
=uhal skt ¥k oy el Laukkanen et al. (2001)2 ik FH =
(maximal oxygen uptake: VO.max)o] IMET Z7}al# #4%

HARle]l WX A e g dadEdel o)k Al 9y
Al &S FAaA7IH, =gk IMET AHe] ®ist= Qs AwrAl AMg
AEE oF 10~20% #HAA vkl 8ok (Blair et al., 1989; Goraya et
al., 2000; Myers et al., 2002; Roger et al., 1993). o]x & Al # A& &
A A3 qF AR FEREHIL YA Fxds Ao w H#EG

T W EE Aol

r2

E[o{t



3 9t (systolic blood pressure:
SBP)¢] F7Feb o]€tr] &<t (diastolic blood pressure: DBP)o] #AE
e, Ada Z3y AHES F7HFA 2T (Nichols & O'Rourke,
1990; Safar, 1989). E3

=@, FUe] A% Fte $57]

of,
4
ey

ket A @<t (brachial pulse
pressure)< s A ztel 9o AAAAZ &l A (Alderman et al.,
1998; Benetos et al, 1997, 1998; Franklin et al., 1997, 1999;
Madhavan et al., 1994), & <roll= A& @ 39} £: % (brachial-ankle
pulse wave velocity: baPWV)& o]&3to] 7|0 WAz TS o=
53l 9 th(Akira et al., 2003).

de] Bde dAdo] FUhgtel wet ava olfg EAE 30~
400155 Al#tEn, g3 Mz HeAd Wk (Jhon & Warren,
1990), Wa M=ol AF4d3 Zw9 =4 (Gibbons et al, 1989), =+
Ao =4 (Jacques et al, 1999) & ¥ x99 7| Wit 43t

o7, F@EdA HA A3Ss AP
5o g&o] FEHEA <
sAZ g AEe] EdeiA P AthRidker et al, 2002;

Rost et al, 2001). 3] a¥17t% C w84 w8 A (high sensitive

Ll

we, A BUGRE %

ox
=2
ult
o|\
o,
rE

g

C-reactive protein: hsCRP)9] F7l= A4S
4 AAeiul & obr|stH, FFd 22 H E(total cholesterol: TC)oly #
T Ao Zg 2" = (low density lipoprotein cholesterol: LDL-C)X.
o AdEd Adgke A3 oFdxw AAEal dvk(Ridker et al,
1998; Ridker, 2003). L ]| Fibrinogen¥} #Z& A-fAgo] a4 A

=83 9 2

1987). ol 3 dSureS AT S ddom®: dEAL jlow



A ASAE AAAF o2 giAE S AdEd As distY]

A% AT AP T YA, FF] BE obd FeahA G g

HAgke] Yylozg FQ3t AS stf(Van Guilder et al., 2006). 4F

(Nakazono et al., 1991), &% 73} (Ohara et al., 1993)9] =HEejA= 4
(pathophysiology) 1= 2bgatm, Fmdate] pHECAM <&

HFHE TAaAA 53 AW ZFF 3 A(glucose) S5 W St
(Maddux et al., 2001; Rudich et al, 1998). ¥4l o}y
WA BAES 7FA a1 ¢lo](Furukawa et al., 2004; Keaney et al.,
2003; Olusi, 2002), A= A W=4 o o 4ksl4 ~Edf e HRto =
A thAtS T o] FFs T AbshE 2EfaE d3Y

_v;
AN'
X
i

!

oF & Ao]t}(Jacob & Burri, 1996).

AR AdB A%e o gHeAse] BFI FuAse o

2 ag geletn @ S lth@E A -F U setE, 2009). thelvh
% AN e FELW Hiel $ELW, Holawe ¥y F
Segd PHES AL AAWHWHO, 2007, AAZAA WA

THES FEsl Skeks FACEE(RAEX N 2007) Bup A

we =9 (intervention study)ol A= Ald @ A3 AATALE ¢



o AR AAFEN Ao ANE Fa BT A4, A, A

= O H, ™

ol\
oo

o1& 744 (insulin sensitivity), 5™ & (coronary blood flow), W
9] 7] 5 (endothelial function), AFs}4 = E | ~(oxidative stress) 59

WS A|AsFal ltH(Leren, 1970; Schuler et al., 1992a, 1992b).

Booth, 1976) S22 ol 7}x] 49 AFS Foste faled 9%
5 yebdtH(Bank & Chance, 1994).

uebd Ady A9 93 a4 AAE 98 AA 54 =(Dohm.
et al.,, 1977; Girandola, 1976; Kim et al., 2007, Sherwood et al., 2000;
Tremblay et al., 1990)¢} & (A2 5, 2006)= Lgdste] AA]sh
As Asta o, e wE &3e] xolE FHeta ATd F

L7} Sl

3, ARE HolFde v AdY dEI g2 v dse] g
Al 9ehs drH(WHO, 2010). 53] ©@stast Bxst Aol ¥
B nZ R

2lo] (high calorie meals)= YAA o2 & (glucose),
2] A WAk (free fatty acid: FFA), TGE =351 5

& Goldfarb, 2004). o213 4% thAlo]4 AHl= &AL FIHE
of7|stH, AFstA ZEH AR Q3 dFus, SHWIAAE o4, H&
AGE, A e T AstehA AdqnteS Ta AHs o
O 71tH(Chakravati & Chakravati, 2007; Halliwell, 1984). o] WHO
(2003)¢} Institute of Medicine of National Academies (2004)3} %2
e A= AolaE AT AS fAEstL YA, el A= A
stel g Qs AA=HA Aol HAH7F S ATHEA
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A
=

o5} 7ol

j=4

A+ 7HA
o] Aol 7pdL o}
1) 734 I

3.

1o

60, 3:&7] 30, 3E7160%E) 2 &
Zh-goll whel MDA xpo] 7}

1o

60, 3l:7] 30, 3E7160E) 2 &
Zh-gol welk SODel| #Fe] 7}

2) AF#A O
(1) A#AAE 4=ow, moderate, high)ol| wz} AA 4L o] 7}

s
el

R

10] 0},

]o
=

zfe] 7t
(3) AHAE 4=ow, moderate, high)oll u}z}

(2) A#HAE 4=+ (low, moderate, high)oll w} A3

3) A7FAM

)

N

S

7
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4. 47 AFA

D) Z7bAb= SAlel Al (A 8}) st

2) WAl &4

3) thgArel 2

A48
st
A 7



5. & A9

o] Aol AHEE Folo Ao e 2

1) MDA (malondialdehyde): &4 At4o] s x o] Atslwo] A
HiE ADAPAE (RN A G2 E d) 2 A A s AslE =A &)

= 7l =40, 444 i A& 8E S

2) SOD(superoxide dismutase): 4Fs}4 =E ¢ 2~ (oxidative stress)
S 7Hg WA WojsleE a49 ¢ FFE superoxide radical(O; - )
= HAstAH02) 8 (02 FdA 7= AES s o] o
To] Frtetgs dEow AMEE

3) AF3}2A ~E ¥ ~(oxidative stress): @4Fst WA AE FUlE=
we oko] A A F(reactive oxygen species: ROS)o] AJAibx =

A wehe o) AL Eabd o@ 724E Aol WAL of

4) | ] & (cardiorespiratory fitness): ¢} A& A ] 24 b
9, 24 71#He FF 9 2 AHAHRJ] FEA AbA o] &FY

it
&3
o
ol
il
s
<
&
3
aQ
i
tllo
of
ol
il
£
M
E
ol
S5
22
i)

6) W< % (pulse wave velocity: PWV): wlatE= & 3yto] wuks)d

S Yho] FL4%, AN TV AW FAL5E w2



=
Ll
e

ol de] A st A ZE ARSI T
H# % (ankle brachial index: ABI): 9HE3 A9k =57] gt
H &S 9dth 842 091~1.30017, B4 W9 ol e +44d 4
T s AUt =& S guatH, Zd W olste FA=
2 JF9 b s AR o] AT e FALHE
B 7rsk=tl AHE-EER
8) hsCRP(high sensitive c-reactive protein): ¥ H &3 (streptococcu
s pneumoniae)®] ¥ &Yl C v A (C-polysaccharide)o} HF-3-3}

= Az FA7] 98 EZ(acute phase reactant)?] 3dfifol™,

ERit i I A , 1l
ofste] 849 vBYe] He Aor JFWNEARR AHEE
o}

10) 2% ="t A} (postprandial lipid metabolism): *]"o] &4

Aol Aol wE AAHA hALY vbe& wEn A Ho] 24l

T, g4 3 2 5 dde AAdE T8 o oyA wEd
o2 ARgEY
11) 2% A& F(postprandial lipemia): 2JAF & dF TG F%9 &

7% YERE Aolth B84 TG vE9 ¥ ddw 48 99
222 #8An



ZF(ROS) T=x= FA A (free radical)ES A4HekAl @ vH(Clarkson &

L3 A

offt
rlo
i)
rlo
v
Y
)

O
-4
i,

u
it
o,
it
ok
il
_0|L
N
4o
%

AA o] AAAHFHTE el 16w Ax S7FshAl Ha, EEste 5ol A
AAe] Fe e FAAIY 1008 AR FUtekA "ok ol AL mE
FUHY Or-9 F7HE ok7| Al 719 (Cooper et al., 2002), L =

el Amob s ol AT 29 W, ohelBH B, P,



Fo] Zrpsttka shiom, Child et al. (1999)% 87&3ke] 3}ZvietE
(77.1%V Oopeak) & LPO7} Z7}3ttta a5 7% $5A] 244
=

a9 el Fkde AL B & vk ¥, 2

(o]
)
rir
X,
dpx

i)
rO
et

X,
r>«

2o FAe| t&str] 18k vkt dakst
gaet WoAAAT 2HEste] AlEE W] skl (Michiels et al., 1994). ©]
g3t Aks A A= BE AlEeF 27 Qo] EAjshH A &H o2 Hbg-sh

shAlZ R 5 Atk 1A Wolr|de "@dstal e A a4 Re
superoxide dismutase(SOD), catalase(CAT)S} glutathione system(GP
X), glutathione reductase(GR)7}F 1+=Hl(Sen, 1995), ©] & SOD+ supe
roxide aniong A|Astal, CATS} #4F3}E A (peroxidases) HoO5 &
yHoz AAZLE SODS CATE 7HE @342 kst g4h=Aa B
gE e AAA 918 8420 0 - 3 HO 5 =([H0) 3 AFAFEA}
(O)% WMBAA MxExA9] &4 9=1H(John, 1993).

&, wRAH, 9 Held d%e v

rlr
F—lO
rlr

ol &4 ol



tH(Dekkers et al., 1996).
1 7Fol Y =S o 3 FEES AMIgA Tl FAA S5 X

goloto]l &kl F4(SOD, CAT, GPX)9 #5& F7Hxzida

O

A]

J
%

o

Ha3ska Qv (Leewenburgh et al., 1999; Clarkson, 1995; Inal et al.,
2001; Ji, 1993). &&= E3g A Abst 2E#H A= 2ASH AA
U4 B I B ) S SOD, CAT, GPX9 @A stE FdAzltt
(Jenkins, 1988; Ji et al., 1992; Ji, 1993).

el MAATE FH3el B W WAL LEFHS AN 9= A

|

_I[N

#ol Aol BRaFel s F A Polvd P 2ot
$EOR AW AgH £42 2 F donz A%HA $F FL

3) Ad xEfre AEB A8

2 ~EHAE oy 7R Ao Holow FQo3 oIS It}
(Brownlee, 2001). 53] Az} v]vk As}d ~Egxo F7het
Aok #AE 7HX 3 7] wtol Hiwto g 3%k Ay A~EY A FU)

= AEd 43k 9F AR B A dtk(Block et al, 2002; Davi
et al, 2002). ol¢k ¥ AFoM= dF A Itstel 8-epi-PGF2a
(urinary 8-epi-prostaglandin-F2a)7} BMI, 3] 2] & dl(waist circumstan
ce: WO+ AA AA#AA7F o (Keaney et al, 2003; Olusi, 2002;
Furukawa et al., 2004), &% olty¥x ey J4#AAA 7} Jd5S T4
31l 9 tH(Furukawa et al., 2004).

Wk oty 4hstd 2EH AT gANSSTES 7HA A e gAY
A FHS Wy #A-Ho]l i (Furukawa et al., 2004; Pinzani,

1998; Wellen & Hotamisligil, 2005). &+ Al #dH A5



3 tH(Parveen et al.,, 2005).

T3 G o] mE FHFY el AbsE 2E T 3o
sk Bk o}y 2} (Cohen., 1993; Jones et al., 1988; Lyons, 1991; Pieper
ross, 1998; Tesfamariam, 1994; Tilton et al, 1997) 597 3}2]

Ao = J&Fs vA= 3oRE Hiuste 5 A8d 43 A9 a4

o
Q

std Ak ool AdA] 2 ofe] AFEoA FTHE I Tt (Esterbauer et
al., 1992; Heinecke, 1997; Steinberg et al., 1989).

agrz AdEd 43S 4bstd ey s 722 AAFES ZEa 9
7] wjol olE F

B Age i Az Hgsofol ¢ AASIRL 9

st AERAE FARow APowy A

ko

2. AVALTH AdB A8

I AdH e Z3 9 (phenotypes)ol o & o de W=t} (Bouchard
& Shephard, 1994). d¥tA o2 Al A8 H FAASHI} Hds

S
2B Y] 98l Agstel gout, AT we AdAY #F

of ¥4, mAET B udsty A =7IAREe dSAARA

ofo
L)
El
30
£
os!
=3
=

@
®,

prospective population-based studiesol| 4] A}



1989, 1995, 1996; Ekelund et al., 1988; Erikssen; 1998; Sandvik et al.,
1993; Slattery & Jacobs, 1988).

AAAY BAE 99 APRRHAZVOmax) T4 £F FEL

Q4 gl Ade o] 9SS W=t} (Blair et al, 1989, 1996;
Bouchard & Shephard, 1994; Ekelund et al, 1988). duWlx oz ol
of 93 VOsmaxe HW3a= 20~804 Abolel] 5~15% AX 743}

Aoz 4oz glon, AAgs T3 FAHAQ0 dude] 7] o

off
rlr

4

i

of MALE T8l vs AxHa Jth(Fletcher et al, 1992).
2

v ohet dgES 3 FEo AABE o] IS

-

12

& Suzuki, 2006).

ol
rlr
N
o
2
Ay
ro,
)
it
T
=
i
=
%0,
£
~
o

=,
@
=B

2005).

HAAFol A VOmaxet ¢ERIEHAE A7ke Agyy paAg

Ao re S8 A8 A3ty AAEA e AP Qv Aol A
B0l &S ¥ i UrH(Blair et al., 1989, 1996; Laukkanen et al.,

2001). Laukkanen et al. (2001)2] A5-Z2 3} 27.6ml/kg/min ©]3}2] S
A A g2 82% o]dte] #HL FEFIIHAE AIZFS YERd AlgHe]
A9 1123 o)) A} vluste] AwbAl Abe] g o] oF 3uj

Frtatha s

o

=
A AE At AAS B9 (Lee et al, 2005 Reybrouck et al.,, 1997;



3}(Bavenholm et al.,

S

A

T
2003), tiAtEFa 84 F7HLee et al, 2005) &<

9%el

ol
=

1999)

Salvadori et al.,

is

By
<H

—_—

0
I

&

Az

KeN
e 2 W

[e)

T

Uk Wong et al. (2004)

3 o}
=

Fol b

el

|

S

—_—
o

5 3]

-

H,

312 ¢l th(Physical Activity

S

A verud, 43 A,

e T T

w3k Nagano et al. (2004)%= glucose intolerance$}t

3 Al
& Health, 1996).

&
=

ofp

SrobA) 3,

213l
A W (subcutaneous fat) 7F2A

(hyperinsulinemia) 2]
[e)

WC, WA " (visceral fat), 3]

= A

o

)

A tH(Ross et al., 2000, 2004).

S

olugl VO,max IMETE]

T

jui
.

LN

HH

Arles 3

ok
2

1

cal
ot

o 9

=)

of elg A}

)
A 71 (Laukkanen et al., 2001),

10~20%

A Blair et al, 1989; Goraya et al.,

=

°

Hi

2000; Myers et al., 2002; Roger et al., 1998)

el

A} A}

)

el



gAtEFEe Ada Ao F
HDL-C, 11& <% (hypertension), TG 59 571# A% % 37}A o]4to]
7NeAxE 294 AHE gt FAAeE WCE A =90cm, o A
>80cm, & >130/85mmlig, ¥ glucose >110mg/d¢, HDL-C A}
<40mg/db, A=} <50mg/de, TG =150mg/d¢ 7}t 37}A] & o] A&
D THNCEP, 2001). #AC = ol21dk 913 AA7E lad A ol ¢
af iAo R YER T gQlo] thAatol S dozittal st X-F
T e ded AZAolga Aol 1 o] F X-F
Be Ayt RaEo] 1998 MARAZ|FAE X
(Reaven, 1988; WHO, 1999). tAlZFwol 3l <+
G WEsHAS A2AN HES 5o AduA g Aol
ufu; =gkom ol& A3t Al ELR 3~5u) TUtE = AoZ el
2lo] (Haffner et al., 1992; Mykkanen et al., 1993) A& A3 oz <l

o
Ao
o
F_4
_‘_,
r o
e
1r
k-7
rﬂ
oft
ke

ot
=X
lo
fru
o
1o,
ol
St
Au)

THobesity) ¥ & 4-= (hypokinetic)(NCEP, 2001), 1< ¥ &4 (insulin
resistance)(WHO, 1999), ¥ Z-(inflammation) %H$-(Festa et al., 2000)2

B Qlvh 3k XSEA fdioA Ay & o, dAF R AAdE F
, AAAE e A aglar Red dFe] A ERERES fEs

w olxpA o g olagd HIAAS FutslA ®rh(Walker et al., 2007).
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A
fA

7N

T A4
7+~ (Kiefer et al., 1998), ¢l

=
=

1991),

b
A 71 (Dwarakanathan, 2006), A ¥ = < 7HWilder et al.,

o

&
=

o] o
Poehlman et al,

1998;

A AL3] A g ol A
(Hargreaves, 1995, Romijin, 1993),

]

A
i

8

ki
2

< 7HBrehm,
o

=
o

EIPS

LU EFH T (Torok et al., 2001).
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t}(Blair et al., 1989).
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2002; Glasser, 1996; Levine et al
o= o5 Age

AP A A
of EHAs] AEZ o
ol }.

2) baPWVS A A%
Apel FHws}

Branwell®} Hillo]

=13

Agow
A77} Aes

ol
2l

-
R

7HA7)= 8l ® e AL
(Kubo et al.,
TG, #vhtob=
A= A A ArH(Aso et al,

al., 2003).

744

e

= 3L

o] wadol ola) A

A
2002), body weight, BMI, WC, & 3}&
24 QIAHYGTP),

o
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24l0] <5t
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ER AR
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2 H(American Diabetes Association,
, 1995). WAzt Tagh dHFS
Ay 7] A5

W Fasttin @

=

ar

]_

Y

A}

19224
7l &}l

o]
w5

rob

et al, 2004). &

3

O (Asmar, 1999), o], SBP,
(RSIR=s
¥

%

i

2N )

)

|
2004; Yokoyama et

| -,
_.‘L]_’

) [e]

=

%

7+ Zo

Tt 5

7]
2003; Choi et al,

4



2 g85 3 gJti(Alexander et al., 2003).
dupd o] Frhel Ady Aoz A3 Al Apolo i thkd 7
o] zZg3th(Alderman et al, 1998; Benetos et al, 1997; Chae et
al., 1999; Darne et al., 1989; Franklin et al, 1997, 1999; Kannel et
al., 1981, Madhavan et al., 1994; Mitchell et al., 1997; Nichols et al.,
1990; Safar, 1989).

53] s BAL =& AFTFHol w83 Hwave)d 271 A%,

A} (central pulse pressure)®] 7k A4A F-3k(load on the

of

ventricle), 7 & & (ejection fraction) 74, Ao A8 F7F 50l
Qdolo 7 283cH(Nichols et al, 1990). %74 7S AGAaks]qrel Apg

drgbatel #A4AA HgetE dAdso] dua HuEu glow

0%

(Darne et al., 1989; Girerd et al., 1991), s™ o] FAo W& =714
< 2EdE wbgom STy ddAd S 7HI A (Boutouyrie et
al, 1999; Lyon et al, 1987). o]elgt s BAEE 437 98

I 4ela, e9dste] dds A AL + e WHoes

(

H]

o

baPWV7}F A3 % 311 9t (Yamashina et al.,, 2002).

5. Hlwty Ad# 2%

1) W] el B

Wjghol gk B ATl TATE Ande sEasl Auo] Aol
ZAso gl AuE Do dudow ww BPALE AF(e)/
AAmyel g ovishs BMIZE @e] Abgslel SEh(WHO, 2003).
A2 WHOOI A= BMI 25kg/m'e] < AT o2, 30kg/m' o] /dS H]

e
o

nto g BFF o o JFEA+= AU Ao 2 JiutE Aolm g



ofrlololof Al A AsA] Friar XA SFATHSIm et al, 2001). wEbA
WHO AElH A3 o A= BMI 23kg/m'e] 43S HAFo2 BMI
25kg/mol S HlElow REFa 9ormz(WHO Western Pacific

Region, 2000) ©] 7oA+ BMI 25kg/m’ o] A4S H|wto 2 #A 3513
=

2) ¥ 9t Ay F

H9he OiAL ST aS A7l Fa3% Aottt X WAl X (adipocy
tes)= ThFet AESA &4 FAH(biologically active molecules)(Fried
man & Halaas, 2000, Kahn & Flier, 2000; Matsuzawa et al., 1999;
Montague et al., 2000; Saltiel & Kahn, 2001; Spiegelman & Flier, 20
01), o}t] E£Alo] E7}¢l(adipocytokines), adipokines, plasminogen activa
tor inhibitor-1(PAI-1)(Shimomura et al., 1996), TNF-a(Hotamisligil e

al., 1993; Uysal et al., 1997), @ #] 2" (resistin)(Banerjee et al., 200
4; Steppan et al., 2001), 3 ¥l (leptin)(Farooqgi et al., 2001; Friedman et
al., 1998; Unger, 2003)3} o}t] Y] ¥l (adiponectin)(Arita et al., 1999; B
erg et al., 2002; Matsuzawa, 2004; Tsao et al., 2002)& AJ4F3ic},

olx ] A4S Hojd ALAEY AL vt} AvE AT

of fle® #AE3rh. SpARE Aol AWAESY] EvdS HE

53] BMIZF A2olgte WCH 3 elddeol=dn](waist hip ratio:
WHR)7} oW u8<t HTG ¥ LDL-CE% 59 24 9do] &7}

o] e A4S 72T ool ¥ Aow Buda (A



o = l
BTk T N 1L
i o TN T 7 T H
T oy o P f I~ =3
X Mﬁ = 8 T R T W - e MWM ro I~ | I Rl M |
wK 2 N & 2 Worh S o Moo £ I o BT o
I T 4_$Egd,$o_%muﬁﬂoz% ~
y Neo o = & N i W oo N < T o Shl
T o E Sk I N B2
—_— ~ ; o — _ - -
z® X E A g %W?@%ﬂw@avm@z@ x
W w T 2 o G N
N S moR Y - TR o 2% N TS ol
o- 0 B 0 poxX R g o o § © s 7w
] 4 Bo -~ E 3 4 g 9 o
B N a9 oo B0 o 2 18 = ~
ﬂﬂAly%% 3 giwﬁ_ﬂégmgﬂw1l R
S EBEgri T mnd(rlﬂﬂob%ﬂl.,wr% W
G - o RO 1ﬂ}ﬂwzﬁéaxﬁ 4
) B z 7 F o ° %Vﬂ& T OB T N a
= T omow W H%gﬂg%HvHﬂmﬁyi
~ oy = = W ™ U Z 0 =K
7L E ~ —3 w . J— _ H -, ,.;L HLE -— —_— n jul
—_— G = <] 1< KT 55 o s ol B o il m N o .
F ok :Eyﬂw L E P RE = L E g B F
PR oo T o T M aig%ﬂﬁdmﬁT%x
- B ok o] B o) o T % oy BOW s < W s
T % o T W o oMo am B R o rFm S = o T =
LRI R oR R m BT OR o z o o o & 2 F
N v b i W = = o < X oh T mm = I
o) A : —_ PR —_ = T
DG S - O_Eoﬁhﬁﬂ%m%%@ww%omiow%w
2T x ©F B S d%1ﬂm% oo L w8 F 9
~ N g o R T <o o D g & WL
o N oo N T o T SRR T =
LE T 2w o< = T ° = U A4 B o4d©
AR T oE L2 g peon M_ NS g B B R
Cll ey = £ —~ o N o Sk s m o B oF SN
~ =) iy X wy 5 = =~ o ~ — N/ n ~ B
how W E T 2 o S 5E YRy R £z
o» T oo O nMH = °OR " Koy R mw Wb W !
FoR oMo 2w

— 24 -



d F3 1,000~1,400kd A5 @S 93, American College of

Sports Medicine(ACSM) (2005)2 2,000~2,500kd A~5E H&star 3
o AEA FQ006) ek wjwEd gaEEEe Ade 98 *
9 1600eE A 5 A A AsEd] Heh FeERe o
27 Agdor Iy nusn Yoz ths oA Aol
474 LEAES} £ERL ANT Lot 9l

1) CRP¢} Fibrinogen
A DA A5A WEo o] dFEHAEA A Ko &
sk A7 e ey

h 84

91o ™ high sensitive C-reactive
protein(thsCRP)+= A 8% 23 98 842 F553 JH(Christos &
Paul., 2005; Ross, 1999). hsCRP+ x4 9] A, 749 2 Ao vk
ko] hepatocytell Al A= 547 WA Z(Pepys, 2005),
hsCRPEo] mobA™ A4 A, A3vin], 4743515, #deids
So] W Eo] 2~3u) F7tdcvta M kil 9l vH(Koening et al., 1999;
Ridker et al., 1998).

CRP #+9 T7he 782 tirbd (A dold, =& AA adiposity,
ded A, 1dhHE SV Aom Haska 3l o (Festa
et al, 2000), TC, TG, BMI glucose, uric acid®} A2z AaaA,
HDL-Cs} -2 AJaaA7E slvbar ®Bask$iok(Frohlich, et al., 2000).
3k Jerome et al. (2002)2 W<t (pulse wave)?] <7}¢F CRP2 <7}
7h Aydo] drkal ake] A4l

Al ASAETE B9 Al Tad o
= Aoz ddsta gl

st
Olr

o
=



Bl olu g} Ridker et al. (1998) hsCRP s %9 BMI =319 #7

o A hsCRP &% 0.22mg/dec]de] =2 G4

BMI 25kg/m’ ] H] vk

-
1

B

B

—

)
By

interleukin-6(IL-6)7} CRP AA<S A=3s}al, tumor

] =

=]
s

ol A

necrosis factor-alpha(TNF-a)i= 7FollA CRP3HA S %438} = & (Heinrich

et al, 1990) #|&e] 7l 2 sf

W

)

No

w3k Fibrinogen<
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TG tA2E-e <Fig. 1> YEbd vel 2t FAE AL A% A
Aol 2 7)o Rre ARE ekl Aot 4 - 5

= Adipose
\‘tissue

Liver

Chylomicron/VLDL
‘ Remnant

. .
/Chylomicron afioxidation

Muscle

Small
intestine

Fig. 1. Postprandial TG metabolism(Gill & Hardman, 2003)

CE=cholesteryl ester; FFA=free fatty acids; HDL=high density lipoprotein;
LPL=lipoprotein lipase; VLDL=very low density lipoprotein; 71 indicates
up-regulation; < indicates no exercise effect; ? indicates that either there is no

sufficient evidence or the evidence is not conclusive.

T 717F FoF A B3 & 4 (lipoprotein lipase: LPL)o| 2] gk

g3 TG &3 vl &o] F7lshd FFAZE S713kt) whebsd FFAE S7)
G walE wrdsty, BdsHAsTe] oY AR Buxa 9
UH(Griffithes et al., 1994). 21§ FFAS #AYAYAE A A3 T}
ded Aol de A FAH= Aowm B YthH(Depres &

Marette, 1994; Griffithes et al., 1994).



Zilversmit (1979)¢] 2zH& mA| 2ol HH = A&HAQ A5 FHE
el o] %3 A (atherogenesis)oll 98 Q4 A& A ¢kl o] &
W5 A B (coronary artery disease: CAD)Y #d® 215 TG Ak
8ol FoAS dFste A7 sl dHe] 2 Jlvk(Patsch
et al., 1992).

e grstEd LspAWe]l FRI ndEdE HoHdFHA= EF
glucose, FFA, TGE =34 F7FA 21 tH(Ceriello et al.,, 2005). B3k
=7} glucose?t FFA7} Krebs cycles S7FstA H a1, AHs

;

phosphorylations #1¢t 825 <A Al 5W nicotinamide adenine
dinucleotide®] A 4H& A= 3§t} nicotinamide adenine dinucleotide ]
S7h= A dd Aol H3E F%SF= mitochondrial proton
ok ol= <l AR E A HH, A% A
s st olHFEAE WstE FZAIZIHH(Ceriello &
Motz, 2004; Ferreira et al., 2004, Weissman et al., 2006).

Wk opyg} uA Aol A= A9 @ FFA 57 d&d AT
A 2 (Griffithes et al., 1994), HDL ™A} Zhang et al., 1998), LDL
subfraction(Ziogas et al, 1997)2 &2 d% T 3<% %= (Mc Clean

et al, 20075 AEdd 2 9 an9 3tE st Hm= AR



& Apoll A dEfEofof

3) ARG ol9 A5 A 2EHX

o[N

1254 A8 F(hypertriglycemia: HTG), 189
He A% sty ~Ef s fEsdvta sk
HTG(Mohanty et al., 2000)¢} 313895 (Mohanty et al., 2002)=

FH(vasculature)ol Al EAA4kAo] A S S e= A2 e

olz& ols] A7 FFI}(sympathetic hyperactivity), -3

d

(hypercoagulability), &@#H 7|5 o] (endothelial dysfunction), 9%
W& (inflammation)©] =3& F3l A2 AHqHES FIAG
(Bonora et al., 2006, Weissman et al., 2006).

dF TGY F7h= AAF & 2~4X 7ol Ha ZEHE UehdH, o+
Adutx o7 e A A~EY A9 F7ME wkddth(Blendea et al, 2005;
Mc Clean et al, 2007, Tsai et al., 2004). 2% HTGS} Wd -+ &4t

s Fbe @R Aol SUAEA Ao A AR A

o

st} (Bae et al., 2001, De Koning & Rabelink, 2002). webA] ZF2
DAY AHE QS YEbe R 97 840 st FE A9l
g S fE s8R R olF dfAsty] g w=¥o] H st

St u A Aol AHd #Ag Aol dAFg Al vl alste] o

i)

i
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)
=
Q
=)
D
=
D
@

sr(Dierckx et al., 2003; Saxena et al., 2005)t A& 3%
al., 2006)S 7FA L A+ A A =L 4kEA ~E A GE)7E O



aejsto] A7) o] Fojxjof & Aot}

9 4ol F Holge AME AT &5

e AW Aol HAZ A% LA HF JHt FFI49 A9

wo M3 Aol £EF5E Wxo glucose &5 (Ivy, 2004), TAG
7F 4 (Katsanos, 2006), - LPL <7H Tsetosnis et al, 1997), 343}
Wole =7} (Elosua et al, 2003; Laaksonen et al., 1999)% 2% A
S NkES Bt
Merrill et al. (1989)3} Cohen et al. (1989)2] d7olA THE &

G M EAAE a0, A Hol HF F FAW A

=2

HTG7F W& A3gS Ho] A&AQ Fdo] AW 43 5 AHE 7iA
shthar shgdh. 3 Ziogas et al. (1997)% & 1

W T2Fe] HE] A% HTGE Qlgh 48 ofgiA|7ltta &tar glom
ol - A oA FHY A TG AAE 243t T8 54
?l LPLo] &A= 7] witolebar F43tal tk(Ladu et al, 1991).
A 9F Bloomer et al. (2009b)2 2] % 2k3}4 ~Edg~s Al u}
zbol= YERUAIN &5 Fw el webA = Z3UF JEREA &

Soha shglon], o AR A FE FALA, oAt fARA
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=2
i
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AL AFH T Aol MAS % 52 Al7](Zhang et al,
1998; Katsanos & Moffatt, 2003), A|7F(Zhang et al, 2007), J%=
(Tsetsonis & Hardman, 1996b)ell e} & ¥e] Apo]7t =2 A e
& olE 1efste] A ofof gt

AL TG 2 d37ls MAS s 545+ 40~60%2 4% &
& AZstn lom(Katsanos & Moffatt, 2003; Mc Clean et al.,
2007, Zhang et al, 2007), A 45% oAt 58 AA|g wf mAH
AH F HTGE #AAA7]= Aow Husdtal tH(Zhang et al., 2007).

LRk FsAl7le e A Ad, AAbskr] 12~1641%F H(Aldred &
Hardman, 1994; Tsetsonis & Hardman, 1996a; Zhang et al.,1998) %
214} A A (Katsanos & Moffatt, 2003)8] €53 Aol A3 &
AARESS oFstAl7= Ao m yegth o]zdk AL sl ofF
A% AEF Fro] WilE &% LPL 24 71 Az B 4 glo

A
W x| H AF H A7 Ao %S F3sEreE LPL 2432 9l

-

sk 2% AE S Wl Fa3dk onE JExtH(Kiens et al, 1989; Seip

HDL thAtel 5849 &= MAAS, 2AFHH §F e wE &
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7Fe th(Alessio, 1993; Davies et al, 1982; Kanter et al, 1993).

=
[}

Fed 10~154)

S

=3,

&5 A A= o] AdaadF ek A4 & (ischemic), A

(reperfuse)

=
T

1996; Alessio, 1993; Davies et al., 1982; Jenkins & Goldfarb,

™,
1993) DNA, #ats} =2

(Alessio, 1993).

o] o]
L=

o

F (Alessio & Goldfarb,

7}3]

ted =
1988; Palmer et al., 2003), AF3}4 2 E#| 2 (oxidative stress)2}

[

SRE

24

/I\l_

HZH(VOy) Ateloll= A4 #3417 9lth(Ashton et al, 1998; Jenkins



et al., 1984; Power et al., 1999).

v FE Al e FAMMAE AASE & A (superoxide
dismutase: SOD, glutathione peroxidase: GPX %) Z%slo] 9]
AR Azl A1 de) Al e dE =olH(Ji et al, 1988), Edold &
AT <kl catalase(CAT)9} glutathione reductase(GR)9] 55
7FAZ1tH(Ohno et al,, 1988). o]+ A3 e 4EE AH4R] 55
AAE A A U BAAAE FIANA F AeS AAL
(Lovlin et al., 1987; Sen et al., 1994; Schneider et al., 2005). <4k
o2 i3t g4 st & A E A wH(Kilboum et al., 1990), &
=7 w9l vEste] F7hE = S Helth(Sen et al., 1994).
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2. 4 "W

D) AT oA
WgAE S Seltl AEEe A% o4 vhshl 108 Ak
% ot ol5e AAA Agoly Aol glov, A 6Lt T

Table 1. Characteristics of subjects

Variables M + SD
Agelyr) 189 £ 0.6
Height(cm) 1634 + 6.1
Body weight(kg) 55.0 + 4.2
BMI(kg/m’) 2077 £ 15
%Body fat(%) 247 £ 15
Fat mass(kg) 13.0 + 1.7
Lean mass(kg) 39.7 £ 32
VO, max(ml/kg/min) 439 + 25




2) 47 717 2 A%

o] Ao 7|7+ % A= <Table 2>9F #t}.

Table 2. Procedure of study

Procedure Duration
Design and Planning 2005. 11 2006. 01
Literature Review 2006. 02 2006. 03
Pre examination 2006. 04 2006. 05
Measurements and Exercise 2006. 05 2006. 06
Data Analysis 2006. 06 2006. 08
Writing Dissertation 2006. 09 2006. 12




3) A4 AA

of AT WAAE ABESG DPE LFOE Q)

=Ad od EHE HA3 7] Y5t randomizestAl

Designand Planning

Contact Subject

L X

Pre Examination

¥

Measurement and Exercise

Low High
intensity intensity
1stwk A-5 B-5
2ndwk B-5 A-5
)4
Data Analysis
PASW18.0

1

Writing Dissertation

Fig. 2. Design of study



4) &3 &yl

o] ATE &l AF8E AH]:= <Table 3>3 %t}

Table 3. Equipments of measurement

. Model
Variables . Part of measurement
(Company, Nation)
) GM-1000 ) .
Physique Height, Weight

(neoGMTEC, Korea)
Body weight

Body PRODIGY %Tissue fat
composition (GE, USA) Lean mass, Fat mass,
BMI

. Ergo Spirometry
Grade(%ecse?erase CS-200 BP-200 VO, VCOs, HR, ECG
(SHILLER, Germany)

, MTM-1500
Treadmill
(SHILLER, Germany)
Sn33
d-ROMs test (FRAS 4, Ttaly) MDA
Bap-test Sn33 SOD

(FRAS 4, Italy)




ey

e

s
=

N\
ok

J (body composition)

5) H
dual-energy X-ray absorptiometry(DEXA: Lunar

(1) AA+

o
MATFA 4
prodigy, GE, USA)E ©]&3}o] body weight(kg), %body Fat(%), fat
TE ke
HA )&

A
A
mass(kg), lean mass(kg), 28] 12 BMI(kg/m’) 5= =A3Ach AAF
2
Al
ZI—

d¥ ey Wl
3= X-ray #3 &
= de] 2ok F Utes 9
Ahefell A RbEd ko] AR 7FA] £ 718
(2) d-ROM HAHMDA &74)
2w (20u0)2] E A3} Radical?} ¥kl A AN, N-diethylparape
nylendiamine)E o] &3dlo] 58 A% &5 #4+3}A 4 (hydroperoxide) 9]
SEE Frasd(Sn33) EHS o]&sto] 438, g2 &7kt £
A ExES &% A, 5% 308, 5 AF, 35 308, 3)E 607
% 53] QA A D9 = UCARRE sF3ith
(3) BAP HAHSOD £34)
2(10p)e] S FA9 AtstEdd E3eta & EAlSE
gikst Edo] gEdEs A e sEHE A2 ANGHI =
st AAF WO R Frasd(Sn33) EES o] &35l EAsc) &
&7t oA xS 5 H, +5F 30w, v A5, 35 3
35 60 & 53] AHsAT. SAHAGH = mol= AT
_ 39 —



o
Ergo Spirometry A& &8 WAL £47]E F#3] warming up A7

&%= E Calibration 3} th & H-3leH 2
E 9] Treadmill® ©]&3te] %7] 1.7mph, 10%, 3% A< & nj 3&8nq}
ot 0.8~09mph £x=9 2% HAE=E S 7FHA 71+ Bruce protocol(Bruce
et al, 1973)& AR&sto] all-out AlA7HA] HAAFsEA T A= ml/
kg/min® 3}t

g 23 Z7bo] % BE7aka VOO0, consumption)3ko] T
7vskAl - 7 vk(eveling-off), A¥E7E G Hdighk ol dd B¢
(220—age), respiratory exchange ratio(RER)7} 1.10]4d 294 u =
A T

wEielE el Borg(1982)e &l kel AZFA 2574 = (rating
of perceived exertion: RPE)el| 2l A7} 54 EE FHX o=
destES silon, #lo] A Her ¢ oY AANT F fle

all-out Fefol =2stdle W, S 48 =75, ol T4 Td A

—

SERTE AFE(40%VOR), LAER0%VOR)E A} 7
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F<=(target heart rate: THR)o| 9=
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7 A A
o] A9 A5 A= SPSS win 120 T4 Z2I3S o] &3FH o
W, F4% B AR B ZEHAAHSD)E FEs AL, &
Fmo} AN E datst gt @Aakae NS e
Two-way repeated measure ANOVAE ©]
AN 9% ATEAL sheffed o §3tgith RE BA FA19 Fo

T a=05= dA A0



3. &+ 2%

1) MDA

o] oA ABEMU0%VOR)Y} TAE(R0%VOR) S50 ez o
th el MDA®] W3l <Table 4~6>3 <Fig. 3>¢l A|A| & nls} 2o}

Table 4. Change of MDA in low and high intensity exercise(U.CARR)

Intensity .
Timing Low High
of blood samples
Pre EX.* 329.3 + 51.2 3172 + 53.0
EX.30min” 3376 + 594 323.8 + 53.2
EX.60min° 336.7 + 54.1 331.8 £ 64.7
Rec.30min" 3286 £ 52.0 3175 £ 50.1
Rec.60min® 3216 £ 49.2 319.2 £ 58.0
MC a-e, b-e, c-e a-c, c—d, c-e
M + SD
a . significantly difference comparing with pre EX.
b : significantly difference comparing with during EX.
¢ - significantly difference comparing with post EX.
d : significantly difference comparing with Rec. 30
e  significantly difference comparing with Rec. 60



Table 5. Two—way repeated measure ANOVA on MDA

Source SS df MS F
Subject 24923.221 9 2769.247
Treat 1962.490 1 1962.490  1.542
Error(treat) 11454.610 9 1272.734
Time 2744.660 4.000 686.165 5.416°
Error(time) 4560.740 36.000 126.687
TreatxTime 486.660 1.863 261.269  1.157
Error(treatxtime) 3786.740 16.764 225.883
Total 49919.121 77.627 7304.475
“p<.01

il
o
folr
2

Ao wE FEIE F(1,9)=1542, A=A ZHA 7] o
3= F(1.863,16.764)=1.1572 YEhY SAH o=z )3
Qe Aoz yeldd(p>.05). 2y SAHAZ we Fax
F(4,36)=54162.2 f<g a7t e Aoz YeERgth(p<.0l).
ek Z4 A7)l whel MDAS] Wsh= oo, A Ae wE Ao

glom 7t A Aol hE Wal dejel= ol glcn @

l:,otr
%)
N

o

rr

rr

PN
T A



Table 6. Contrast of MDA

Source Time SS df MS F
pre vs. EX30 555.025 1 555.025 9.179"
pre vs. afterEX 1210.000 1 1210.000 7.431°
Time
pre vs. Rec30 400 1 400 007
pre vs. Rec60 81.225 1 81.225 899
pre vs. EX30 544.225 9 60.469
Error pre vs. afterEX 1465500 9 162.833
(time)  pre vs. Rec30 480.600 9 53.400
pre vs. Rec60 813.025 9 90.336
"p<.05

FAA o= MDAl Fod a5 HQl Al7]d wE Faad ds)
of YulHAS AAF A= <Table 6> Zuh. FAZHoZ Auu
W, pre-EX30, pre-afterEX X7 FAIHdo=Z f{FsiAl F7sksith
(p<.05).
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(U.CARR)
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—@&— Low
—-%— High

400 -

350 -

300 -

250 T T T T T
pre duringEX30 afterEX  rec30 rec60 Time

Fig. 3. Change of MDA in low and high intensity exercise



2) SOD

o] AT ARE(0%VOR)Y 1 E(R80%VOR) &5 We o
Al o] Akl E Aol WalE <Table 7~9>9F <Fig. 4>0] A3 n}

Table 7. Change of SOD in low and high intensity exercise(zzmol)

Intensit .
Y Low High

Timing
of blood samplée
Pre EX.* 2546.1 = 272.8 25135 £ 18385
EX.30min” 2402.9 £ 2835 2626.1 = 181.9
EX.60min® 2490.7 = 306.6 2804.5 £ 250.8
Rec.30min’ 2414.8 = 298.0 24819 = 266.8
Rec.60min® 2480.4 = 239.7 24287 = 24277
MC a-c, c-d, b-e, ce a-b, a-d
= SD
a ' significantly difference comparing with pre EX.
b : significantly difference comparing with during EX.
c . significantly difference comparing with post EX.
d : significantly difference comparing with Rec. 30
e . significantly difference comparing with Rec. 60



Table 8. Two-way repeated measure ANOVA on SOD

Source SS df MS F
Subject 335715.664 9 37301.740
Treat 270192.040 1 270192.040  2.609
Error(treat) 932130.760 9  103570.084
Time 516401.340 2477 208467125 5.1907
Error(time) 895448.860 22.294 40165.067
TreatxTime 512441.660 2711 189029.569 5.990™

Error(treatxtime) '7169908.540 24.398 31556.000
Total 4232238.864 70.88  880281.625

“p<.01

Ao WE FEIE F(1,9=2609Z F23 o]zt A tHp>.05).
A} AN wE FEINE F(247722.294)=5.190, ZAA 7]l
mE AeAe a3 F(2.711,24.398)=5.9902 YER} A4 oz §9
g E37F YERR e (p<0D)

ek S 7)ol wEl HA e w2 SODe WEv gdEda ¥ 4

rie

o]
A



Table 9. Contrast of SOD

Source Time SS df MS F
pre vs. EX30 2340900 1 2340.900 127
‘ pre vs. afterEX ~ 138768.400 1 138768.400 7.130°
ime pre vs. Rec30 66341.025 1  66341.025 6.159"
pre vs. Rec60 56625625 1 56625.625 1.481
pre vs. EX30 165322.600 9  18369.178
Error pre vs. afterEX  175160.100 9  19462.233
(time)  pre vs. Rec30  96946.725 9 10771.858
pre vs. Rec60 344148625 9  38238.736
pre vs. EX30 654336.400 1  654336.400 8.051°
Treatx pre vs. afterEX 1199929.600 1 1199929.600 16.845°
Time pre vs. Rec30 99400.900 1 99400.900 1.356
pre vs. Rec60 3648.100 1 3648.100 025
pre vs. EX30 731461.600 9 81273511
EITOr e vs. afterEX 641088400 9 71232.044
(treatx
time) pre vs. Rec30 659718.100 9  73302.011
pre vs. Rec60 1300676.900 9 144519.656
p<.05

A ez SODO frolgt a3E Bl Al7IeF A A9k 273 Fs
2hg & atell wieto] dinlAA e AR A= <Table 9>¢F 2t} +
How Avwy A7l wel pre-afterEX, pre-Rec300l 2|38}l

A

=

Z7teleE Ao® Yl tH(p<.05). §93% A58 adrt des Al
of tdte] FAH oz AHHW pre-EX30, pre-EX600]4 13 %E

A B ABE $EA s
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Fig. 4. Change of SOD in low and high intensity exercise
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2.34% oA #AasteE AES UERWRITE o] oFHH(1998), A
21(2004), o] -3+ =(2001)7} Lovlin et al. (1987)2] AFoA ZE=dE=
S AAE Ay $F oz WAYE 25y ROS

detAle] BEglel AA WY FLeRr Wd ¢ e weAER

ft
to
-z
o%

70%VOumax ©]3t @ VT EE VTRT 20% %o F3S AA e 2

(P, 1998 ol EF 5, 20000 FAE FEEA ALY E4E Y
oA g Aoz wedr

£, 80%6VOR ZElAE £F Fol MDAS #4e] F48A 271

stel 5 A3 HISAL W, $F AF 460% Fol3kA FEaedont
X

) HAlE Hg A

it
ol

(1988)¢] ATrollA & FHE tdas ddor G314 ge)7] o &
3 dx  BEFoA F2A] Bk Thiobarbituric acid-reactive
substance(TBARS) X7} 77% <7Fstvbe A3 74
of HW ¥&Eel LPO FE& HY Hol S/ 7
(Toshinai et al., 1998). 3 Fd5(1998)e] ATolA%E 110%ATS] 7
TolA & A MDAZF FoshAl S7ksttbal 319lo ™, Alessio &
Goldfarb (1988), Lovlin et al. (1987)% 14 %= 5 5 AL} F7}
ghar Buste] Eo] thFg x2lo] MDASHES S7HA71W, A4 3%

2bsle] A AE7E 5] oFE8hS U th(Alessio, 1993; Davies

e
o
©
o
©
ey
o

et al., 1982; Kanter et al., 1993).
AnA oz 5745 d MDAS W3l FJej= xbo]7F fIAATE 117
Lo frostA Frkske BHH, AR EAqAE &5 & 238y A

= ARe et gebd o dFdldE 484 £42 29 5 9



NG Bgaae] A4 FaE B A are FHE A3
of AAE e 4 v It
2) TF5} = mE i3 o] W3}

st FAAAE 52 d4ks g4 AAAS Aoz FZ7HA
A QAE HE5H (Criswell et al, 1993; Ji, 1993; Kanter et al,
1985), A &40 AFAH FHLS oz A3 FAs= Aty ~E

d2s Bold e vHe FEAAHAL FHsL Y. o=
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Jenkins et al. (1984)¢] o FolA VOsmax7} 60ml/kg/min® o} =&

[

183 VOymax7} 60ml/kg/minBt} $e 1Ee] o=t 1y g
s EAE dAE A, f404 Tl ®e 1Fo] CATS SOD7H
m) - =4 el e Power et al. (1999)3 2 %-2](1999)o] A& ¢]
dejet @atsl s #atel A AW VOumaxe 2§ d4bs)
FA(SOD, CAT) Atolel= =2 AaaA dS Huste AY
se] AR L wE 3 9

o] Aol A VOymax7} 43.89 + 2.47ml/kg/min) A S8} of o A o
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+E o 30l 562%, 3E 30 5.16%= fFstA FAasAR A, &
F 459 8% 60T Y FUE FANALL ol FAF(198)

80%VOuRY 1A= ¢354 €% A9} wuste &5 Fo F71ak%
on, % AF 1158%2 % 2/ Fa, 25 A & 9
B 3050 11.50%, 3% 60%-ol 13.40%= oat7 7taste] ok A

2 fASGh oled Auti P Wl AAt BHL
I} wlEste] STkttt A AT dA e, 5 F 3] &7
MDASH SOD $&0] #43H7 fadte] 44 due §Ase &
Z% £54 MDASH SOD7F #7150 2 Waete AoR uop #44
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AAA T LZE(B0%VOR) 5 Faksl Eab fFolatA Zrtete

Ao g Vet ol &4kst a4 #Ago]l dAI FE(AF) oA
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A= o] Ao W8S A3 F FAME FAAS F kst
o g Ak s ACSM(2005)91 4 AlAI S Aol Al e 7)ol wet o] sf
(low), ¥ 3f(moderate), o] A(high)o 2 FE3J o, A% EA

& <Table 10>3 72t}

Table 10. Characteristics of subjects

Cardiorespiratory fitness levels

Variables
Low Moderate High
(n=13) (n=14) (n=15)
Age(yr) 41.46 £ 6.68 4171 £ 6.14 4333 + 7.76
Height(cm) 171.86 + 6.43 17259 + 5.36 16891 + 4.79
Body weight(kg) 79.14 + 12.75 7356 £ 8.85 72.01 £ 961
V Opxmax 3654 + 361 4332 + 227 5260 + 567
(m¢/kg/min)
M £ SD



2) 47 717 2 A%

o] Aol 717+ @ A= <Table 11>0] A A uvpe} 2o},

Table 11. Procedure of study

Procedure Duration
Design and Planning 2009. 5. ~ 2009. 6
Literature Review 2009. 4 ~ 2009. 8
Contact Subject 2009. 7 ~ 2009. 8
Measurements 2009. 8 ~ 2009. 8
Data Analysis 2009. 9 ~ 2009. 10
Writing Dissertation 2009. 11 ~ 2009. 12




3) A4 AA

o] AT 7= AHAHSFFE wet Low, Moderate, High®

et e, A A= <Fig. 5>9 2t

Design and Planning

¥

Literature Review

¥

Contact Subject

*

Measurement

Physique, Body composition, Metabolic
syndrome factors, VOsmax, PWV,

2

Separate of Group

Low Morderate High

L

Data Analysis

SPSS17.0

L

Writing Dissertation

Fig. 5. Design of study



4) &3 &yl

of ATtol AbgE A Avl= <Table 12> AT vpe} 2},

Table 12. Equipments of measurement

. Model
Variables (Company, Nation) Part of measurement
Physi GM-1000 Heioht
sique el
s (neoGMTEC, Korea) &
Body weight,
Body PRODIGY % Tissue Fat,
composition (GE, USA) Lean Mass, Fat mass
BMI
Blood Tango Systolic / Diastolic
pressure (Suntec, USA) blood pressure
) ) Ergo Spirometry
Cardiorespiratory . .
fitness CS-200 BP-200 VO, VCO. HR, ECG
(SHILLER, Germany)
] MTM-1500
Treadmill

Arterial stiffness

(SHILLER, Germany)

VP-1000

. R-baPWV, L-baPWV
(Colin, Japan)




=

5)

oot

4 g2 % Py

N\

(1) A A +4 (body composition)
A AT+ =4S DEXA(Lunar prodigy, GE, USA)E ©]83}] body
weight(kg), %body Fat(%), fat mass(kg), lean mass(kg), —L#]iL

BMI(kg/m') & AUt AAFA ddd "L 1243 5

(2) HAIZSF T L2 A (metabolic syndrome factors)

g2 12A17F Fre] FE & FA359 o, TG(Lipase, GK, GPD),
HDL-C(Enzymatic), glucose(Enzymatic)+= g oA  a# 3}
ADVIA 1650(Bayer, Japan)< ©]&3sto] SAstAtt 4G = mg/dl
= A

dere] F4L o] H5E3F 7ido] bES HEF F FT-750R
(Jawon Med., Korea)2 ©]&3to] 23] SAgt & Hd@s =3 @
= ol&stA o, S99 = mmHg= st

WCe AHAAAA & AsA WAL &5 & A4S o Ho

dER 8y AN ZA7F 9RE stdrekA @A v Ee A st

A



Ergo Spirometry A& 3E& Al B47]E F83] oHlEsS A7l

T 2ERE Ware 7tx FEZ Calibrationg 3t 543

2E9] Treadmills ©]&3e] %7] 1.7mph, 0% % 3% A& F, 383

6w A 5% A E S7F, 1% 3wkt 0.8~09mph & X9 2% AAME
_%_

7FA1 71+ Modified bruce protocol(Franks et al., 1998)2 A&}

o] all-out A A7FA AAsLA

dew yoh Frbele BFEa VOgtel o el S7behA eiAY

Hol gk ol & 4% (220 - age), RER©]

org(1982) 23] ote RPEC ¢ls] A7 &

FHEE FRH0E BUAES o, B gAHow o oy

dol i@ WEs FAE ogeld RRedod 0% Biwols
50%E B, 710%E HitolAo g2 3 td<Table 13>. A G = ml/
kg/min= 3+



Table 13. Percentage of VO,max (mf/kg/min)

Percentage
(%) 90 8 70 60 50 40 30 20 10

Age(yr)
40~49
(n=13,109)

50~59
(n=5,641)

50.6 49.0 458 442 41.0 394 36.2 346 314

490 442 41.0 394 378 362 346 314 299

(4) baPWV
TStz A ®Ql WA (arterial  stiffness)S @ 7FsE
baPWV =742 VP-1000(Colin Co., Japan)S ©o]&3to] <ol =}A|

(supine position)® A¢+3} @& A SAHs o, WA= =4 A

=

0ol Aol =Fste] AU wAdem Q1 SAHMRY LAs

Hupe] A vty ol 7| HE AL, AHAle] €9k oscillometric WS A

-

7b AAEE T, F AARAREE SRl 2aF . baPWViE #ute] o]
A (em) o AEA TH(sec: 9)9 HE YEd Aolth, =AHAAE cn/s
o2 s



ES
=3 Zo]lE dolH 7] 9YsiA  one-way ANOVAZS 2 A9t}
one-way ANOVAE X387 A Q-Q=xZE ol &3t Az H4A
= HATstR o, Box-plots &3t o]E A (outlier) & &21& 5 ole
2o dFel= A= ZASX|(missing valuse: mv)= A 2]t}
one-way ANOVAOA &&4F 7Fge] whEs %] ks A5 welch’

testZ A A5 2™ one-way ANOVAS welch’ test A 3}ol A #¢

FEAZES ANt RE BAXY RF4FS 0=052 4

7.

>



3. &+ 2%

o] A= AFHAHE 45 (Low, Moderate, High)o] A& 2 3lo] n
A JFes ol =d 1 HHo] glow AYgEE AATA, tiA
T 84 baPWVE SASIY v 22 235 A}

1) AT

A FFol WE AAFAY Aol= <Table 14~15>, <Fig. 6~
11> A Al g npe} 2,

Table 14. Body composition according to baseline cardiorespiratory

fitness levels

Cardiorespiratory fitness levels

Variables Low Moderate High
n n n
(mv) (mv)
Body 14
] 13 79.00 £ 1272 14 7388 £ 9.10 7059 £ 7.93
weight(kg) 1)
Lean 12 14
5270 + 4.92 14 5379 + 475 5252 + 452
mass(ke) (1) (1)
Fat
13 2217 + 747 14 1707 £ 575 15 1547 + 6.27
mass(kg)
9% Tissue
13 2848 + 599 14 2361 + 581 15 21.89 + 741
fat(%)
BMI 12 14
27152 + 269 14 2471 + 283 2563 + 2.36
(kg/m’*) (1) (1)
12 12
WHR " 092 £ 0.04 14 0.89 = 0.04 3 091 £ 0.02
M + SD

mv . missing value



Table 15. Body composition according to baseline cardiorespiratory

fitness levels of ANOVA

Variables SS (wj::h) MS (chh) MC
Body BG A81.79 2 2409 2.39
weight(ke) -y 383627 3R 100.93

Total 4317.06 40
Lean BG  12989407.28 2 649470364 029

massike) WG 8254933003 37 22310629.74

Total 8334827076 39
Fat BG  334169601.2 2 1670843006 395 a>c
mass{ke) WG 1650504648 30 42320631.99

Total 1984674249 41

%0 Tissue BG 318,69 9 15934 379° a>c
fat(%) WG 1639 39 42.03
Total 1957.69 41
BMI BG 52.05 2 2603 375 a>b
k 2
(ke/m) WG 956.64 37 6.94
Total 3087 39
WHR 2.00 379"
BG 0.01 0
(2.00) (2.76)
35.00
WG 0.04 0
(20.04)
Total 0.05 37
"p<.05

BG: between group, WG: within group

a: Low cardiorespiratory fitness
b: Moderate cardiorespiratory fitness
c: High cardiorespiratory fitness



%tissue fate= F(2,39)=3.79, fat mass— F(2,39)=3.95, BMI= F(2,37)
=375 AFagel wE o3 Aols HA(p<.05). 1Y body
weights= F(2,37)=.29, lean mass+: F(2,38)=2.39, WHRS S84k 714
A= welch’ test& Al A3} statistic(2,20.04)=2.76 2.2 L} EfL}
ol @k 2ol 7k A (p>.05).

AAFAEANA SAASE Fo3 Apo]E Bl 2
S 93 AMSAA At %tissue fatd} fate] 4% A
aFol =2 AFRY, BMIO A¢ AgagEe] v dFe BREd 1

wET FoleA =2 Aoz YERHH(p<05).
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Fig. 6. Body weight according to cardiorespiratory

fitness

Lean mass
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Fig. 7. Lean mass according to cardiorespiratory

fitness



Fat mass
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Fig. 8. Fat mass according to cardiorespiratory

fitness

%Tissue fat
(%)
40 -

35 -

30 -

25 A

20 -

15 T
Low Moderate High

Cardiorespiratory Fitness Level

Fig. 9. %Tissue fat according to cardiorespiratory

fitness
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Fig. 10. BMI according to cardiorespiratory

fitness

WHR
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Fig. 11. WHR according to cardiorespiratory

fitness



2) ASFT 84

A FFEd e YAEIZIF 849 Aol <Table 16~17>, <Fig.
12~17>9l A A g+ wupo} 2t}

Table 16. Metabolic syndrome factors of subjects according to

baseline cardiorespiratory fitness levels

Cardiorespiratory fitness levels

Variables Low Moderate High

n

(mv) (mv) (mv)
BP
S }21) 12982 + 934 14 12257 + 755 15 12073 + 10.21
(mmHg)
DBP

(112) 8400 + 815 14 7929 + 774 15 7587 + 6.94
(mmHg)
TG 10

13 167.85 + 8943 14 13414 + 83.96 (4 8A70 + 2045
(mg/de)
HDL-C 14

13 5005 + 1171 14 5310 628 [} 5409 = 7.70
(mg/de)
Glucose

13 9700 = 654 14 9443 + 757 15 9373 + 10.05
(mg/de)
WC 12

[ 9210 £ 927 14 8556 + 959 15 8347 * 870
(cm)
M *SD

mv . missing value



Table 17. Metabolic syndrome factors of subjects according to

baseline cardiorespiratory fitness levels of ANOVA

. d F
Variables SS ¥ MS
(welch) (welch)
SBP BG 560.38 2 928019 337
(mmHg)
WG 3072 37 8303
Total  3632.38 39
DBP BG 441.36 2 22068 384 ac
(mmHg)
WG 2182.59 38 5744
Total 262395 40
TG 2.00 348
1272 19563, O >
(ng/d0) BG 12T (200) 19636 (5o ave
34.00
WG 19136951 oro 562851
Total  230496.7 36
HDL-C BG 118.32 200 59.16 17
(mg/d0) (2.00) (.54)
38.00
WG 202004 ool 77.08
Total  3047.36 40
Glucose BG 80.61 2 4031 59
(mg/d0)
WG 2674.36 39 6857
Total 275498 41
wC BG 524.37 2 26219 311
(cm)
! WG 3201.32 38 845
Total 37957 40

"p<.05, Tp<.01
BG: between group, WG: within group

a: Low cardiorespiratory fitness
c: High cardiorespiratory fitness



SBPE F(2,37)=3.37, DBPE F(2, 38)=3.842 {93t zo]& RO
H(p<.05), TG &4t 7F4 ful= Qlske] welch’ testE A AISH 2
¥} statistic(2, 18.79)=6.822 e} A HFFol webd {Fo8 zpol&
HAH(p<01). 345 HDL-CE G4t 79 flul2 03] welch’ test
= AASE AF} statistic(2,23.63)=54%2 YEFS O™ glucose®t WCE
Zv7y F(2,39)=59, F(2,38)=3.11%2 &A4do= st Aol= glodth

il

AEFE Q2o BAMCE Fol@ Aol mY anEe] A
29l o2 HFa7] 9% AFAR A3 DBPSE TG
Fol Be Fe] ¥e AFNT Fo5 ¥e Ao veu a9

1} SBPE= ANOVA 423 Afgol mel fo38k 2olE& BA

w
©
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Fig. 12. SBP according to cardiorespiratory fitness

DBP
(mmHg)

110 1

100 - *

A

80 -

70 A

60 -

50 T
Low Moderate High

Cardiorespiratory Fitness Level

Fig. 13. DBP according to cardiorespiratory fitness
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Fig. 14. TG according to cardiorespiratory fitness

HDL-C
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Fig. 15. HDL-C according to cardiorespiratory

fitness



Glucose
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Fig. 16. Glucose according to cardiorespiratory

fitness
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Fig. 17. WC according to cardiorespiratory

fitness



3) baPWV

A o mE baPWVe #e]i= <Table 18~19>, <Fig. 18~
19>l A Al g vpo} o)

Table 18. baPWV of subjects according to baseline cardiorespiratory

fitness levels

Cardiorespiratory fitness levels

Variables Low Moderate High
n n (mv)
R-baPWV g 87T L 1221 14 123521
(cm/s) + 148.16 + 7457 (D £ 8879
L-baPWV ;g 128523 Ly 122157 13 121177
(cn/s) + 132.05 + 7870 2 & 7441
M + SD

mu: missing value

Table 19. baPWV of subjects according to baseline cardiorespiratory
fitness levels of ANOVA

Variables SS dftwelch) MS F(welch)
R-baPWV  BG 60506.73 2002000 3025337  2.62(1.72)
(en/s) WG 43819102 38.00(2348)  11531.34

Total  498697.76 40
L-baPWV BG 41676.73 2 2083837 2.16
(em/s) WG 356214.04 37 962741

Total 39789078 39

BG: between group, WG: within group



L-baPWV+ F(2,37)=2.16, R-baPWV+= T4t 7F4 912 welch’

test= AA S AT} statistic(2,23.48)=1.72% EF}, 23

sk zpo] 7k Sl T (p>.05).
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Fig. 18. R-baPWYV according to cardiorespiratory

fitness
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Fig. 19. L-baPWV according to cardiorespiratory

fitness



4, = 9

o

Ao AdAEe AATEA TAD s

R

Fwatr] S

Ll

=
T8 T5A sHoE el Ao (Rebecea, 2005), A A H <
At vlwH(Laukkanen et al, 2001), ¢l&=& 7F4A A 3H(Stewart,

2002), A9 S F7HA 21 th(Lakka et al., 2003).

Fol me AATA, GAFFE a4 2L WoEEs e BUFEA
£ AolE TS, HPH A AP A8 mh AALA AD

A& skaLal s det

WA AT Sy F vwre] AEE e = fat mass, %tissue
fat, BMI, WHR ®F A #HsFFo] W TgolA FolstA =4 ek
o} olElgk A3F= Lee et al. (2005)3 Wong et al. (2004)2] 143}
AYFFol =S5F BEAY, WC7F Sopdth= Ay IA g}, o &

3 Az AABERzoz Qs Adrze wold

Py

o]

u)

()

<

ftlo

(Laukkanen et al., 2001), A= vy} H|vto =z st Ad
kAl FtH(Wel et al., 1999).

53 @S LYW obAotal e APl 9l BMIZE JiH o=

r

SEdE Eebal, BN S AN i Eo] A YEhY =T
(71334, 2004, Moon et al., 2002; Zhou et al., 2002), o]&| g+ &HFH|qH
WC & Agasd A 174 A3 d5Aa= deAal dth
ES AAZEd AAAES A FEES 938 A A
o (Farrell et al., 2004; Jurca et al., 2004), Al# A2 IMET %7}
HI X2 Adss Al AAES a7t 518 tHLaukkanen

et al.,, 2001).



o ATl A tAtSFT 84E AN U TGe AHTEol
ol FrefstAl = A vEby Aok dA18kelan, HDL-C

= AgsFEo] 2 IFo i
wol ¥& ZA¥E Y vk ol¥d A= Aronson et al

(2004), Farrell et al. (2004)3 Paul et al. (2003)°] A#H7]sFFo] =

=
N

flo

S5 % body weight, BMI, WC, glucose, TG 5% 2 3} So] #9
sHAl wekow, HDL-C &=7F #FolstAl &4 vetwths dyket 4
stu], AH 715 FFo] thAbA o]4ke] oidiAtel BEo] S T
akal At

< baPWVEF Add 28 o aioke] A a3 A7t
HeE 3 9lom(Lin et al, 2009; Satoh et al., 2009), baPWV<e] 7|4
S A% 59 gHE AASL JATHWFI] 5, 2008; Iemitsu et al.,

st Ay F3S oZsle AEE AMEH 1 Yt WaEsE &3
o] ms] A4E, UWiel FS55, FAV FALTE WA A HH,
w2 4% 2] 4=(high velocity)© s ®e FwAstel A A3

o] Aol AFAHEF] WE baPWVE oS AHE Ax
R-baPWV, L-baPWV EF A gFFo] GeFs Wiyt 2 74
FS et ot fFodk Aol= ATt ol= JlQle] HAE AA
2hg3te] Aozt gl Zo® JEehd e suyn g5 F404Y
o F7HE B oxE E¢utd Ao wE gyt ved Aol
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5. 24 &

o AFE AGABL e Fd G4 29 goz AdAAHS
Fol AATA, WAF S u
oA Ad A8 99 4% BEHS Fokwnd &9

o, et e AES

T

#
]:o

o
i
o
N
o

D AFAAY Fxd w2t AfAgasse] deTs AT T
body weight, %tissue fat, fat mass, BMI7} +2|stA EolA|+= AL
2 et (p<.05).

2) AAAY sl wet AHAYFE] dETE AT &
4 % SBP, DBP, TGE +r&stAl =okAl= o=
A% glucose®t WCol A& §o 8 2ho] 7} 12Th

3) AHAAY FFo wel baPWVE 1238 ko] 7F gl



sWAd = A= FF(ATFHA )
.4 2
Al

840l ¥ #AA I JdrH(David et al., 2005).

Hgkol gk &3] AlFo] FHTE ARG FEdhA Aol Auj
ZAH e FEHE Toh vl A2 dEd A, G
(McKeigue et al, 1991), 128<}, nAdZF 834 A3H(Janet &
Torpy, 2003)¥ dF <ol F2(Louis, 2002), 4 ol
3H(David et al,, 2005) ¢ A4#H A 84 F71=E A3 AU ES
S7HA71= fdQlel HH, JdeEes dsA7E dES @tk The
Center for Disease Control(CDC)(2009)ell 4= AW A <le] 79 BMI
7b 30kg/mel 3l A5 wiwto® A vk v BMIZF B2
olgt &Aetx= WCH WHRel Eow Ad#A A3 4 9dde] &
7hehe Ao deA glo] dwkAl miyk Bk opyl Hinke]
AAl aHFojop & Algow  AHEHL  Jti(Despres, 1998;
Matsuzawa et al., 1995; McKeigue et al., 1991).

HiRto 2 Qe WA o] FrtE = tAS ol #ete] oY SAsS



e 44 FHelA Hwky REFS(NCEP, 2001), l€d
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92 2005; Duncan, 2006; Gudat et al., 1998). & %2l &%& A=
e WAA Y 7F A (Ross et al, 2000; U.S. Department of Health
& Human Service(D.H.IH.S.), 1996), ¢1&€d #4445 T 7HRoss et al,
2000), &% TG #4, HDL-C < 7HLleon & Sanchez, 2001; D.I.H.S.,

1996) % dstel el o]l Add de AAA Al A

o

I Atk CDCeoF ACSME R4 3
szl flal Wl TAEL *Ee HA 30w o FEd AAs

(CDC, 1995; Pate. et al., 1995), Food
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X
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& Nutrition Board of the National Institute of Medicine(IOM)2 wj ¥
TAE AASES HA 60 ool AlTAFl Yol A

A5t ek AR ol AARE ;s ®e ARolmm el
geje meste] A8 AN Ad wok FARIM, AANA &

of
[
I
I

el At ®Wgo] s e
ueA 71Ee] Add 23 9 NS g A+ 4
7% (Dohm et al, 1977; Girandola, 1976, Kim et al., 2007,
Sherwood et al, 2000; Tremblay et al., 1990)¢} %= A A5t
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JUHAAA = 2006). =3 VOmax? 40~70% AL A -F3% &
o A YgdxE MAACSM, 2005) & & U= HAAH &

offl
rlo
moT'

O A4 eede dAstel dAss Aol aaHolgta ey,
=le] v ATt AZE NAATIV] A AR SEEe
T 1,600kl = H skt ACSM2005) = d5 A& s 7N
A s fal 3 H4& 1,000k, Ho 3500k &5 oA AHE
AgstA L, v NS faEll T 2,000k ~2,500kd ©] o A 7F 4]
H= +ede dasta JAH(ACSM, 2005).

SHAIRE EE e N A w5 B AHgEed wel 2 g2
A vebg Aoz ddsm, JArbake] HE st aakel Aels
T A v FstRE oo g A4 7F st



) AT B3
of AT A SA &Al JHAEIA A9 9FE 2Reke ¢y
0% % tgon gt WA BRE BRuE, oldAd8F (e

TG, ¥+ HDL-C), =& g9, =& FEA] glucose 5 37FA o] 49
8R1E 7HAI dE 108 (E5, 95)& thASS 14, BMI 25ke/m o]
A, %body fate] 30% o] xF 109 (H5, ¢15)& HIWFIHF 2|3l 9]
°le] 99 (5, A4S AGIF R FESATH

EE Al Al A9 54 2 A &S SRS AAANA A
Tol AEHor FrietE FESIoH

<Table 20>3} Zt},

NAH - AelE B4

Table 20. Characteristics of subjects

, Metabolic
Group Normal Obesity
. Syndrome
Variables (n=9) (n=10)
(n=10)
Age(yr) 42.22 £ 4.68 41.80 + 4.69 43.10 + 7.19

H+

Height(cm) 165.71 + 10.83 166.01 £ 826 163.27 + 894

M + SD



2) 47 717 2 A%

o] A9 7|t & A= <Table 21>3 Zt},

Table 21. Procedure of study

Procedure

Duration

Design and Planning
Literature Review
Contact Subject

Measurements and Exercise
Data Analysis

Writing Dissertation

2009. 1. ~ 2009. 2

2009. 2 ~ 2009. 5

2009. 3 ~ 2009. 3

2009. 4 ~ 2009. 8

2009. 9 ~ 2009. 10

2009. 11 ~ 2009. 12
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of ATe] WAL 1277 Faba #E @rsrgon,

<Fig. 20>} #t}.

Design and Planning

1

Literature Review

1

Contact Subject

¥

Pre Test

Physique, Body composition, Metabolic
syndrome factors, VO,max, PWV,
Inflammation

2 2

12 weeks exercise program

Metabolic

Normal Obesity
syndrome

Aerobics exercise

Post Test

Physique, Body composition, Metabolic
syndrome factors, VO,max, PWV,
Inflammation

4

Data Analysis

PASW18.0

2 2

Writing Dissertation

Fig. 20. Design of study
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4) &3 &yl

o] A5 #l8 AH8H SA ¥ = <Table 22>¢} 2t}

Table 22. Equipments of measurement

Model

Variables (Company, Nation) Part of measurement
Physi GM1000 Height, Weight
sique eight, Wei
e (neoGMTEC, Korea) & &
Body weight
PRODIGY )
% Tissue fat,
Body (GE, USA)
.. Lean mass, Fat mass,
composition
In-body 4.0
) BMR, WHR
(Biospace, Korea)
Ergo Spirometry
Graded

CS-200 BP-200 VO, VCO., HR, ECG
(SHILLER, Germany)

Exercise Test

] MTM-1500
Treadmill
(SHILLER, Germany)
Arterial VP-1000 Blood pressure, HR
stiffness (Colin, Japan) PWV, ABI
Polar
Polar

(Polar Electro, Finland)




A7 %742 Lohman (1992)°] W¥ & ol &ate] &4 09:00~12:00/}
oo ol Folom e UAY NGAE o §3tel oAl A w3}
gol 89 Ay AAE Al & F, Wik M F AAAA S
AAe AZaAT 2ADAE 0z e, 254 AR
A egstel AR £7159

A AT+ =4S DEXA(Lunar prodigy, GE, USA)E o]83}] body
weight(kg), %tissue fat(%), %region fat(%), fat mass(kg), tissue
mass(kg), lean mass(kg), 28] 32 BMI(kg/m’) & Atk AlAF

=
[e)

s T 2 9AJel A 11A4] Abolell

R gEE Wee 1247

{0
oH
1z

skt A Xoray 74 2dQHE, 2E, AA, BA )&

7] Z ) Ab#E(basal metabolic  ratel: BMR)(ka)® WHRS Inbody

4.0(Biospace, Korea)= ©]83}o] =43}t
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(3) VOumax®] &S 98 $E53HZE
HE QAAE SERANSZES o]

B2 ALEE VOmaxE 37139t

BEE ddaE gidez HA A 712938 AAE FE fgecls

ZHAAL A ARE HASHA AHste] AbaE wde] s E

FEHIJHAES A 2AE Folal AT SAHS Hste] A
A Lx 26+ 1CY% 55 60 £ 1% 4389t} Ergo Spirometry A}

%7] 17mph, 0%= 3% A& 5, 3&3% 624 5%4At= S7F 21
% 3wvuktt 0.8~09mph X} 2% AAEE F7HA17]1E Modified

bruce protocol(Franks et al., 1998) Al&3lo] all-out A A7bA] A

(leveling-off), A¥rF7F o gk o3 49 (220-age), RER7}
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sensor cuffE Zrol wWube] fAuHo]l 7|F5HUaL, ARA ] dte

oscillometric ¥ & AL&35to] =A 9k, wal AAS o] &3ko] Al

e dE Afole] Aol I AYE FdsheH L% AR
Aol &5 baPWV7F AEE B 5 AAMAZEE 50 22 H

baPWV+i= wiu}e] o]5 72 (cm)

A= an/s2 33

ABI®] ZAemE3) Aok SBPO] W] &2 waln] AW o 2

NI

B\

o,
SABI = $EHAAG/AS(ELE) 9 FE )
AABI = 458 EAL/A(ELE) 9] FAE )

ASHS ARXE AHE7] 9dle] high sensitive C-reactive
protein(CRP)¥} Fibrinogens 43kl ow HAPEH LS tha3 2o

wA o FAHE fd 12A% FEAEE §ATS T HAF 308 H
NS Ak
hsCRPZ=A4 & gtel ~ &% v el o2 PureAuto-S CRP Latex(SS-
type) AloFS o] &3te] Hitachi 7600-1100(Japan) o & FAE9 o,

-z
v
i
i)
11t
=
R
l-'O
ol
i
o
=
Ll
Jo
>
ol
ol
2
o
H
o
o

Fibrinogen< Electromechanical coagulation® © 2 Fibrinogen(Cat.
No. 00674) Al ¢k Owren-Koller €% < (Cat. No. 00364, STAGO)=
o]-§3te] STA-R(USA) Avl= HAtstlow, S4E9 = mg/de= 3t
AT



6) % =219

7] 4% 744 VOymax® 50% % Eg=w

Abo whEl 55FEH 60%% R 13

6:3]:

EE
500l (9 1,500ke) S A8 5

Z

bol A

S

A A
F 1,600ka)= AH]

13
=

H| & & 3}

Folow, 135] 530ka ol

S

==
jLN

g3H9lc. 9% 7 E

—_
file)

wr
4

R

<
T

1

Il
=

==
T

(

FA T

S

/\o]—

33 &

N

|
i

—_—

jant

;.AH

ol

o
o

0

2454 ¥E5 54 7] (Polar  Electro,

o
oF
ol

o
o
il

!
H

o

vzl

U

b o,

5]

tol AAZE RUE

= Z =
2 483

Finland)

9% ol ¥

B
B
fite)
oo

N

o

o

ATt

B

<Table 23>l A A|

ke
T



Table 23. Exercise program for 12weeks

Weeks Exercise program
- Type . Treadmill
l<a Intensity : 50%V Osmax
- Time > until 500kal/1time
- Frequency @ 3/wk
- Type : Treadmill
I Intensity : 6O%V02max
- Time : until 500kal/1time
- Frequency : 3/wk
- Type . Treadmill, resistance band
- Intensity ~ : Treadmill - 60%V Osmax
919 Theraband - 15RM/2sets
(Upper bodyb, Trunk2, Low body3)
- Time : until 550kal/1time
- Frequency '@ 3/wk
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Table 24. Effect of aerobics exercise after 12 weeks on body

composition
) Metabolic
. Normal Obesity
Variables syndrome
(n=9) (n=10)
(n=10)
pre post pre post pre post
Body 6559 6493 8106 7968 T804 7502
welght
o) + 13.09 +£ 1332 £ 6.75 721 £ 1078 =+ 1059
g
BMI 23.80 23.48 29.58 28.99 29.39 28.28

(kg/m’) + 206 +223 +157 +129 £+ 264 £ 208

%Tissue  28.42 28.07 35.66 34.41 37.47 36.51
Fat(%) + 530 +467 +£683 +679 +847 £ 825

%Region  27.27 26.91 34.30 33.11 36.10 35.14
Fat(%) + 511 +449 +661 +657 +&18 £ 791

Tissue 603 6230 7799 7663 7525 7234

Zja)ss + 1274 + 1300 + 650 + 689 + 1049 + 1021
g
Fat
1779 1741 2751 2606 2795  26.05
Zla)ss T 462 + 445 + 421  + 404 + 621 <+ 519
g
L
can 4515 4489 5048 5057 4730 4628
Z:a)ss + 1011 + 1012 + 902 +92 + 1053 <+ 1081
g
BMC 265 2.64 3.07 3.05 278 278
(k) + 042 + 043 + 035 +039 +031 + 029
0.87 0.87 0.95 0.93 0.95 0.94
WHR

+ 003 +003 +002 +002 +004 =+ 002

BMR 1420.11 141156 1556480 154280 147840+  1449.50
(heal) + 22869 + 23309 + 18461 + 19460 22582 + 216.34

M £ SD
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Table 25. Effect of aerobics exercise after 12 weeks on body

composition of ANOVA

Variables Source SS df MS F MC
Body Group 2306.80  2.00 1153.40 530"  a<h
weight
o Error 5654.45 2600  217.48
g

pre/post 41.08  1.00 41.08 1559

pre/post x Group 1413 2.00 7.06 2.68

Error(pre/post) 6850  26.00 2.63
BMI Group 36685 200 18342 2373 a<hc
et Error 200.96  26.00 7.73
pre/post 657  1.00 657 1495
pre/post x Group 154 2.00 0.77 1.75
Error(pre/post) 1143 26.00 0.44
oTissue  Groyp 78730 200 39365 4167 a<c
Fate) Error 245780  26.00 94.53
pre/post 1058 1.00 10.58 798"
pre/post x Group 1.95  2.00 0.98 0.74
Error(pre/post) 3446 26.00 1.33
PoRegion Gy, 72 200 37436 426 a<c
Fates) Error 228529  26.00 87.90
pre/post 1009  1.00  10.09 8.29°

pre/post x Group 174 2.00 0.87 0.71

Error(pre/post) 3165 26.00 1.22
"p<.05, " p<.001

a: normal group, b: obesity group, ¢! metabolic syndrome group
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Table 26. Effect of aerobics

composition of ANOVA

exercise after 12 weeks on body

Variables  Source SS df MS F MC
Ti 2200717 .
SSUE T Group 200 110035872843 538"  a<b
mass 456.85
(ke) 5321364
Error 20.00  204667868.77
5&R.04
3880305 s
pre/post 0.18 1.00 38803050.18  15.15
pre/post x 1305119
2.00 6525599.51 2.55
Group 9.02
Error 6660316
26.00 2561660.29
(pre/post) 7.60
Fat 1073482
Group 200 53674135384 11.79 a<b,c
mass 707.68
(ke) 1183438
Error 26.00 45516853.49
190.69
2226114 s
pre/post 9.18 1.00 2226114918  14.09
pre/post X 5684541,
2.00 28422770.97 1.80
Group 94
Error 4107270
26.00 1579719.24
(pre/post) 0.16
BMC 1730007. .
Group 2.00 865003.57 3.21 a<b
(kg) 14
6996471.
Error 26.00 269095.07
76
pre/post 961.19  1.00 961.19 0.46
re/post X
prerp 148998  2.00 744.99 0.36
Group
Error
53966.36  26.00 2075.63
(pre/post)

"p<.05, “p<.01, T p<.001

a: normal group, b: obesity group, c: metabolic syndrome group
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Table 27. Effect of aerobics exercise after 12 weeks on body

composition of ANOVA

Variables  Source SS df MS F MC
Lean 303678081.6 151839040.8
Group 2.00 0.76
mass 5 2
(kg) 5170682511. 198872404.2
Error 26.00
25 8
pre/post 228289290  1.00 2282892.90 3.02°
pre/post x
3199333.22  2.00 1599666.61 212
Group
Error
19654762.85  26.00 755952.42
(pre/post)
WHR s
Group 0.07  2.00 0.03 22457 a<hb,c
Error 0.04 26.00 0.00
pre/post 0.00  1.00 0.00 10.33"™
re/post x
prep 000 200 000 049
Group
Error
0.01 26.00 0.00
(pre/post)
BMR  Group 17376094 200 8688047 095
(keal)
Error 237434065  26.00 91320.79
pre/post 3930.83  1.00 3930.83 15.84™ NS
re/post x
prep 115309 2,00 57655 232
Group
Error
6450.56  26.00 248.10
(pre/post)

‘p<.05, " p<.001

a: normal group, b: obesity group, c¢: metabolic syndrome group
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body weightoll 1 150l wa} F(226)=5.30, F4tAh&s A - o w
ot F(1,26)=1559% EAA o= o3 Zol7t e Ao® vewut
(p<.05, p<.001). I W& &3] A7|(effect size)= <F 29.0%°] ™,

A s Aol mE gkl =A7]= of 37.5%% uERsth 1

2 AT mE FEAEade F(2,26)=2.68%
Aoz feolgh zfol7h gl Ao e TtHp>.05). freld Aol

E Uetd FE Il didte] FAA R AHRd nintagoe] dytaE
Bl body weight7} &A1 2 Folst7] =2 Aoz yeiyton,
A 5 Ao Hld] %5 59 body weight7} Yozl Aoz ey
7] el Ak &%F°] body weightel &37F dvtar & 4 9l

o i e s o B 0 o B e Bl R e
T A-Fo) vol AEe frol @ Aolvt glua & 5 Sl
BMIel A= 1gell wheh F(2,26)=23732.2 el on fikh &%
Aol wel F(1,26)=1495%2 FAHoR frelgh 2ol7k = A
HERETHp<.001). ZHl we &l A7|E oF 646%°H, #
+5 S W ZHe] AV|= o 365%=E YEETE 1Y aF
A E AT e AsAEaRE F226)=1.752 FAHoR
frelgh Ael7k gle Aoz Yebdth(p>.05). Foe Ao]& B F&
dtell Biste] AR Ry, v aEs AT 250 I

JFRT BMIZF BAIA SR fodtA =2 Fo® Yo, kA
&F Aol msle] FAlA F F BMIZF #ad oz UElyy] b
el W Eag

T2 Fo WE gyt vt & 4 ok 1y
P feshA] &7 "ol 2 259 f4ka &% %9 BMI
HAaELE Aol glukar 3 4 9

%tissue fatoll A Lol Wl F(2,26)=4.16, F44 %5 H-Fd w
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gt F(1,26)=789% SAIHoR #FoF Aol7b Sl Aoz yewt
(p<.05, p<OD). Lol W& &I A7]= 24.3%, it &

of W& &¥e] A= 235%% WEbwth 28y 253 fAR A #
A5 mE F352ES F2206)=74%2 SAHSZ Fo3 Aol7t gl

2

& % %tissue fat7h Srobi7] wiwol fFAbA EEel wE
7 e Ao = v 28d 2Fd AL 5 A5
BRI FolshAl okl wiitel ZF AFelAM FAMAE s A
$-9] %tissue fat #HAFS zpo]7F glopal & 4 gt
%region fatoll Al 1o wel F(2,26)=4.26, 4t &5 -5
g} F(1,26)=829% EAA R Fog Hol7b A= HAowm U
(p<.05, p<.01). & WE 39 A7|E 247%, i &5 A%
of W Zdhs 242%% yEbgd a8y 253§ e
of AuAgaNeE F(2260)=712 FTAHoZ {3 Ho|7} ATt
(p>05). frelgk zfol7k vehd Fa3E FAAN SR AHEA giE
St 2ol dRk el Hls) FolstA w2 Ao yewow, {4t
& F Aol vlE] FAkA &5 & %region fat7l Yol o=
T g wE JaAgart gl
7] WZEe 7 e UE fAkA &5 A-F 9 %region fat 74
frolgt zol7t §le Aoz eyt
tissue massol A LEo wEl F(2,26)=5.38, FAtA % Ao uw
g} F(1,26)=15.15% SAAo= #Fo3 Zol7t e A= UewHy
(p<.05, p<.001). Lo W& T3 A7+ 29.3%, frits &5

fr
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o & Bde 368%= dHEuH a8y 253 fAkd &
o] A3 ad= F(2,206)=2552 SAIHSRE {3t zkol7t ¢l
(p>05). Frol & Apol7t et Fa3s FAlH o durd v
wol drk ZFd vsl fFostA =& Ao yEwkon, FAaka
Ao w FAka 8 F tissue massZF ol Ao 2 LR

T S mE AeAEE AU 7] wiol

17}

2

r\j
of 4 & Ao

Mo

LI

O

7y OFo wE fFAE &% A3 9 tissue mass FAEE 2}

fat massell Al 1Eol wel F(226)=11.79, f4t4 &5 - gt
F(1,26)=14.092 EAAo=2 %oa o7t A= Aoz ey
(p<.001). LEel wE &3] AVE 476%, Fikan &5 7S w
2 5% 3851%E YEREnh 1Hy agd fFAS *F Ao
g aIE F(22)-1800.2 FAXHoRE Fo3 o]y
(p>05). Fo3t o7t eyt Fans FAHoR Auud it
T F vRkEe]l duk el wE fosh we sow uE
o fFAkh % el HlE FAA &5 F fat mass7F Wolxl A
o2 Yeigth 28y a5 ik o5 S wE dszgan
7F 97 WiZel 7F agel w2 fatk &% %9 fat m
o= Aol7t gl Ao ®E YETH

BMCollA &l uwe F(226)=3212 {93 o]z} uERy:
(p<.05). 28 2k 5 A-Fo wgt F(1,26)=46 1283 15

50
32
of It

FAE $F AT FEASAIE FO6)-362 BT EAHOR
Fol@ Aok gl Aow VEETHp>05). #9@ Aol e F
f3bE FAHoR ANRY vwIFel Awagel wel feletA &
e Qo= vepgtt
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(p>05).

WHROI A g5l wet F(2,26)=22.45, fata % A-Fo we}
F(1,26)=10.332 FAHo=Z foe zolrt Udv Aoz ey
(p<.001, p<.01). ZFel w& &3e| A= 63.3%, it
of W& Ty 284%= YERRT a2y O f4x F A&
of WE HFALEEINE F(2,26)=498 SAHOE 598 2ol7t 8l
Hp>05). F93 o7k eyt FadE pAHoR Ay gl

TFw ey BRE aEe] ANk el vl

B>

BMROIA ik &5 -5 wel F(1,26)=15684% TAA o2
olgk Apel7k = AL R YER o (p<001), Eae] A7]= 379%=
Uebstth ey 2l wEb F(2,26)=95, 1w 3 Ak 2w AR
of & A3 A&aNteE F(226)=2322 FAASRE folgt zto]7t ¢l
ATHp>05). froldk Apol7b Yetd Fa34E FAA R 4w &
A #E Al wle) faka 4 $ BMRe| Yobxl Ao uEy
o W& dzAE&aAr gl w

-5 BMR #aZole fod 3t

)

_l

et S FAL 2F A

o

of 7z %ol wWE it

o7} $li= Ao e

B
Mo
off
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Fig. 21. Effect of aerobics exercise after 12 weeks on

body weight
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Fig. 22. Effect of aerobics exercise after 12 weeks on
BMI
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Fig. 23. Effect of aerobics exercise after 12 weeks on

%tissue fat
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Fig. 24. Effect of aerobics exercise after 12 weeks on

%region fat
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Fig. 25. Effect of aerobics exercise after 12 weeks on

tissue mass
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Fig. 26. Effect of aerobics exercise after 12 weeks on fat

mass
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Fig. 27. Effect of aerobics exercise after 12 weeks on

BMC
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Fig. 28. Effect of aerobics exercise after 12 weeks on lean

mass

- 112 -



WHR
—@—— Nomal
1.1 ——%—— Obesity
— —k-—-  Metabolic
syndrome
*kk
1.0 ! !

O

0.8 -

pre post Time

Fig. 29. Effect of aerobics exercise after 12 weeks on
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Fig. 30. Effect of aerobics exercise after 12 weeks on
BMR
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1273 FAika 5 -3 289
syndrome) WALS ¥ 849 W=

36>l utEbd wheb 2o

Table 28. Effect of aerobics exercise

(Normal,

Obesity,

Metabolic

<Table 28~30>, <Fig. 31~

after 12 weeks on metabolic

syndrome
) Metabolic
. Normal Obesity
Variables syndrome
(n=9) (n=10)
(n=10)
pre post pre post pre post

SBP 11989 115778 130.60 129.80 13640 135.10
(mmHg) + 1075 £ 777 £ 1689 + 1451 + 13.78 =+ 13.09
DBP 74.67 71.56 80.20 80.40 89.80 86.00
(mmHg) £968 £673 +£974 +998 + 1052 =+ 1052
WC 85.80 82.67 96.55 94.54 96.03 94.79
(cm) £ 859 +£887 +484 +394 + 441 £ 536
TG 100.60 96.44 107.00 91.95 190.90 148.50
(mg/de) + 6628 £ 56.05 + 4760 =+ 4587 + 89.22 =+ 8399
HDL-C 50.59 56.11 50.00 53.93 40.78 52.50
(mg/de) + 1029 £ 448 =+ 767 + 973 + 1056 £ 7.86
Glucose 92.62 90.56 98.90 98.30 94.80 91.30
(mg/de) £084 £619 =+ 1633 + 1864 + 1268 =+ 10.88
M = SD
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Table 29. Effect of aerobics exercise after 12 weeks on metabolic

syndrome of ANOVA

Variables  Source SS df MS F MC
SBP Group 3154.14 2.00 1577.07 490" a<c
(mmHg) Error 837145  26.00 321.98
pre/post 62.00 1.00 62.00 2.14
t x
pre/pos 2971  2.00 14.85 051
Group
Error
75229  26.00 28.93
(pre/post)
DBP Group 2076.64 2.00 1038.32 592" a<c
(mmHg) Error 455778  26.00 175.30
pre/post 72.38 1.00 72.38 6.36"
re t X
pre/pos 45.33 2.00 22.67 1.99
Group
Error
296.04  26.00 11.39
(pre/post)
WC Group 156967  2.00 78484  11.01™"  a<bc
(cm) Error 1854.05  26.00 71.31
pre/post 6549  1.00 6549 1128
re/post X
prep 854 200 427 0.74
Group
Error
15091  26.00 5.80
(pre/post)
TG Group 65462.18  2.00 32731.09 4.00°
(mg/de) Error 21283860  26.00 8186.10
pre/post 6099.50 1.00 6099.50 5.34" NS
pre/post X
3743.48 2.00 1871.74 1.64
Group
Error
29676.40  26.00 1141.40
(pre/post)

'p<.05, " p<.001

a: normal group, b: obesity group, c: metabolic syndrome group
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Table 30. Effect of aerobics exercise after 12 weeks on metabolic

syndrome of ANOVA

Variables  Source SS df MS F MC
HDL-C  Group 168.17 2.00 84.08 1.88
(me/d) prror 116254 26.00 471
pre/post 720.42 1.00 72042 16117
pre/post % NS
168.17 2.00 84.08 1.88
Group
Error
116254 2600 4471
(pre/post)
Glucose  Group 530.79 200 265.39 0.88
(me/dD) prror 783779 2600 30145
pre/post 61.12 1.00 61.12 1.24
NS
t X
pre/pos 2103 2.00 105 021
Group
Error
128541 2600 49.44
(pre/post)

'p<.05, "p<.001

SBPOIA] Lol whel F(2,26)=4.900.% FAXO® Folg Aol 7}
Qe Ao UEEom(p<05), el mE Hdke] AV]E 274%E
et 2oy faka @F Aol wek F(1,260=2.14, 257 f4
& E A-Fo] mE FEAgade FQ0-512 FAHRE 9
g zZpol7k ST (p>05). feld Aol7k vEhd FaAE AR
Ao Ey A FT 2] Wk 2% Bu SBP7E froldtA w2 A
o veyth 2y aE% ke e A5 e degg et
7F SIS el b el wE fata &5 -9 SBP gl

= fole Aol gl Ao v
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DBPolA 5o wet F(2,26)=592, itk % dA-Fo ugt
F(126)=6360.2 EAXRoZ Ho o7} Q= Zoz e
(p<.01, p<.05). Zwoll W& a¥e 27|+ 31.3%, Tits &5 A%
of W& FNE 196%= vERgt oy a3 f4x &F A-F
o WE A3 ALFIE F(2,26)=1.992 FAHORE o3 o]7t gl
RAHp>05). Frolet zol7F Yepd Fanes FAHoz AdEy o

WCol A 28 wel F(2,26)=11.01, S2& &5 3o g
F(1,26)=1128% S AAo® Fo3t Aol7F A= Aoz yEerytt

ld
wl
::1‘
rlr
&
S
u
o
Auj

T
nl
[
H
i
I
!
i
do
r
B
Mo
off
)
o
=2
=

2 AsAgades FQ260=748 FAASE Fo3 Aol7t gl

(p>05). fro@ Aok e Fa%E TAde Annd oz
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Foe= 17.0%=2 vEsY 28y 253§k 2E A5l mE
BEAERIE F220)=164% FAASE Fo3k Aol7t glAv
(p>05). #olgk zol7F yehd FEHAE FAHCRE AHry 259

£
R
P
o
tt
°
Auj
ban do

o a2y 5% fARE *F ATl wE A
Zhg& gy g7l wEd Z aFel wE &

HDL-C Z7F%ol&= #23k Aol7t gl Aoz yEbyt
glucoseol Al Z&ol wel F(2,26)=.88, Fit& 5 -3 utgt

F(1,26)=124 2¥a 283 F4x &%

F(226)=21% X% FAXSRE F3 Aol7t e Ao yEutt

(p>05).
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Fig. 31. Effect of aerobics exercise after 12 weeks on

SBP
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Fig. 32. Effect of aerobics exercise after 12 weeks on
DBP
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Fig. 33. Effect of aerobics exercise after 12 weeks on
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Fig. 34. Effect of aerobics exercise after 12 weeks on
HDL-C
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Fig. 35. Effect of aerobics exercise after 12 weeks on

glucose
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Fig. 36. Effect of aerobics exercise after 12 weeks on
WC
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3) 1253 wata *F A - F baPWV 2 ABIS| W3}

1277 #2425 A -3 2% ¥ (Normal, Obesity, Metabolic
syndrome) baPWV % ABI9] W 3}i= <Table 31~32>, <Fig. 37~40>
of uelt wpe} 7o}

Table 31. Effect of aerobics exercise after 12 weeks on baPWV
and ABI

. Metabolic
) Normal Obesity
Variables (1=9) (n=10) syndrome
n= n=
(n=10)
pre post pre post pre post

R-baPWV 128833 123556 1303.00 123556 1305.00 1294.50
(cm/s) + 09635 + 13202 + 13361 + 13202 =+ 11206 + 68.39

L-baPWV 128544 122067 126850 122870 1260.10 1273.70

(cem/s) + 13014 £ 13210 £ 12256 + 10642 + 9514 £ 9848
1.13 1.16 1.13 1.13 1.14 1.17
R-ABI
£+ 008 009 =+£006 =+005 =011 £ 007
1.13 1.15 1.13 1.10 1.18 1.15
L-ABI
+013 +£010 +£009 +£005 009 =£0.12
M = SD
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Table 32. Effect of aerobics exercise after 12 weeks on baPWV
and ABI of ANOVA

Variables Source SS df MS F MC
R-baPWV  Group 1389360 200 694680  0.36
(em/s) Error 503164.74  26.00  19352.49

pre/post 21617.43 1.00 2161743 5.30"
pre/post x NS
5843.99 2.00 2922.00 0.72
Group
Error
106066.08  26.00 4079.46
(pre/post)
L-baPWV Group 3622.47 2.00 1811.24 0.08
(em/s) Error 567275.04  26.00  21818.27
pre/post 13302.25 1.00 1330225  3.04°
pre/post x NS
15416.95 2.00 7708.47 1.76
Group
Error
113678.78  26.00 4372.26
(pre/post)
R-ABI Group 001 200 000 048
Error 0.23  26.00 0.01
pre/post 0.00 1.00 000 1.32
pre/post X NS
0.00 2.00 0.00 0.51
Group
Error
0.09 26.00 0.00
(pre/post)
L-ABI Group 0.02 2.00 0.01 0.75
Error 042  26.00 0.02
pre/post 0.00 1.00 0.00 046
pre/post X NS
0.01 2.00 0.00 094
Group
Error
0.11 26.00 0.00
(pre/post)

"p<.05
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R-baPWVol A kA % - -Fo el F(1,26)=5.30%2 FA 4o =
Frolgh Zpol 7k e Ao ®m UeR o (p<05), B A7]= 169% =
vebstth eiu 2gel wel F(2,26)=36, 183 fFAbs &% -5
of WE A3 ALEIE F(2,26)=728 SAHE 598 o]zt 8l
Hp>05). o3t o7k el FaAE FAHoR Ay
A % Aol vlEl Ak F F R-baPWV7F wolzl Zoz el

ok ey 2F Y fAS % AT 2 A58 gt gl
ol ZF gl mE fA:R % A-$9 R-baPWV aZS f9
3 Aol7t §l= o E YErT

L-baPWVel A fata &% A-Fof wel F(1,26)=3.042 23 =}
o] 7} UEFHTHp<.05). Lelvt gl wel F(2,26)=.08, L& A4
& H-Fo AT ALFIE F(226)=1760% 5T AR 9
3 Zol7k gl Aoz eyt (p>05). fo3 Zel7k et Fa

s TAFeR A¥HYE fixr F5 dd vlE fFdxr &F F

[

N

Ho

L-baPWV7} stolzl Zlo 2 eyt
R-ABIIA g wWel F(226)-48, f4ta &% A-Fo uhg
F(1,26)=132 =Z8lal aF3%} fAs &%

F(226)=512 R% EAHoZ §93t zol7l gl Roz velygrh
(p>05).

L-ABIIA 5ol meh F(2,26)=75, fitih 2% A-Fol mef
F(1,26)=46 =gl g3 Fix %

F(226)=94% T5 ZEAHoRZ H93 o7l 9= Hoz velyt}
(p>05).
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Fig. 37. Effect of aerobics exercise after 12 weeks on

R-baPWV
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Fig. 38. Effect of aerobics exercise after 12 weeks on
L-baPWV
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Fig. 39. Effect of aerobics exercise after 12 weeks on
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Fig. 40. Effect of aerobics exercise after 12 weeks on
L-ABI
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1273 FAika 5 A -3 2% ENormal, Obesity, Metabolic
H

N

syndrome) @S5S A 3% 9

o vheR wish ot

3l <Table 33~34>, <Fig. 41~42>

Table 33. Effect of aerobics exercise after 12 weeks on

inflammation
. Metabolic
) Normal Obesity
Variables syndrome
(n=9) (n=10)
(n=10)
pre post pre post pre post
hsCRP 0.10 0.08 0.21 0.43 0.20 0.35
(mg/de) + 011 +006 +020 +065 =015 =+ 0.37
Fibrinogen 27211 26844 289.10 30140 307.70  319.90
(mg/de) £ 8380 + 4730 £ 4520 £ 5844 + 3669 + 58.05
M = SD
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Table 34. Effect of aerobics exercise after 12 weeks on

inflammation of ANOVA

Variables Source SS df MS F MC
hsCRP Group 054 200 027 191
(mg/de)  Ryror 365 2600 014
pre/post 0.20 1.00 020 252 NS
pre/post x Group 014 200 0.07 091
Error(pre/post) 207 2600 008
Fibrinogen  Group 18000.82 200 900041 1.92
(mg/dt) prrgr 12180156 2600 468468
pre/post 69754  1.00 69754 041 NS

pre/post x Group 78625 200 39313 023
Error(pre/post) 43843.85  26.00 1686.30

hsCRPol A 5ol wet F(2,26)=191,
F(1,26)=252 gl 53 i 5 -39 HJzeads
F(226)=912 E% BAAoR {3 o7t gle 3oz veyt
(p>05).

Fibrinogenol A &l wal F(2,26)=1.92, f4t4 &% A 3o iz}

ol
&

F(1,26)=41 183 1 A A
F(226)=230% 2% A5 02 fold Aot gl Aoz eyt

(p>05).
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Fig. 41. Effect of aerobics exercise after 12 weeks on
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Fig. 42. Effect of aerobics exercise after 12 weeks on
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1273 FAika 5 A -3 2% ENormal, Obesity, Metabolic

L

syndrome) 21714 & <Table 35~36>, <Fig. 43~45>°] e H}
o gt

Table 3b. Effect of aerobics exercise after 12 weeks on heart rate

and V Osmax

. Metabolic
_ Normal Obesity
Variables syndrome
(n=9) (n=10)
(n=10)
pre post pre post pre post

69.55 6567 7240 7160 7260  68.60

HRrest(bpm)

+ 38 687 +936 +821 + 880 £ 10.27

180.33 173.67 17620 173770 17490 176.10
HRmax(bpm)

+ 541 £+ 970 + 1096 + 1060 =+ 1143 + 8.39
VOomax 39.41 38.72 37.20 37.31 36.70 36.86
(mé/kg/min) + 838 £542 +£918 +£663 +563 =+ 533
M + SD
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Table 36. Effect of aerobics exercise after 12 weeks on heart rate

and VO.max of ANOVA

Variables Source SS df MS F MC
HRrest Group 188.53 200 9426 093
(bpm) Error 263458  26.00 101.33

pre/post 121.33 1 12133 349 NS
pre/post x Group 32.48 2 1624 047
Error(pre/post) 903.24  26.00 34.74
HRmax Group 42.14 200 2107 0.14
(bpm) Error 4043.45  26.00 15552
pre/post 102.00 1.00 102.00 3.14 NS
pre/post x Group  146.57 200 7329 226
Error(pre/post) 844.05 26.00 32.46
VOzmaX Group 54.38 200 2719 0.33
(ml/kg/min) Error 2116.37  26.00  81.40
pre/post 0.28 1.00 028 0.02 NS
pre/post x Group 2.11 2.00 1.06  0.07
Error(pre/post) 37323  26.00 14.36

HRrestoll A 2ol whel F(2,26)=93,

F(1,26)=349 Zglx 253 Fita &
F226)=47% R5% ZEAHoRZ H93 o7l gl Roz el
(p>05).

HRmaxoll A L&l wet F(226)=14, FAit4 &5 -5 o
F(1,26)=314 =Z8la 283 HfAs &% 5
F226)=22602 R5F Aoz o3 Aol7t e Aoz yEy:
H(p>05).

VOumaxell A 25o] wel F(226)=33, #42 ¢%5 A-Fo uel
= _

F(1,26)=02 183 257 Fi44h @
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F(226)=07=2 B5% FAZHSR {23 o7l gle Aoz yelyy

(p>05).
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Fig. 43. Effect of aerobics exercise after 12 weeks on
HRrest
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1986; Kannel et al., 1971).
Hol 47 olF AR Jizke] vEht oS FuAs o]

A A= T3 22loti(Ceriello et al, 2002). <+ 2H A+

i?L

¢

SoA FEA] 1FAXWEF(hypertriglyceridemia: HTG)HE.tF 2] 5
HTG7} #3 s stse Fa3 5834 dddaeta 543 et
(Cohn, 1994; Demacker, 1995; Eberly et al, 2003) 2]A} o]% o] thA}
of g #ale] FFTHa

A H Alol A3 T A¥ZF(lipemia) A EE TG 559 F7H8 %9 X
LA 7o 2 Aol % (Ebenbichler et al., 1995), 2]Atel] 28] F7l% &
g% A s AR AW FA v g gkt (Cohen et al., 1983).
AL & AHE FES AFE A WEEe] AL Holds W AT
1wl 2] 3} A4 (lipoprotein lipase: LPL) &4 3te} #5854 &5 TG Z(pool)
o A7)l fa AAH = Ao w YErwt(Foger & Patsch, 1995).

A% LPLe 9% €% TG ®a v&9 7= €% FFA 7=
olo} At} o] 3t FFA: 7tolA thA] VLDLO e = A wo] &n
Hed, ol AWAH & €FH TG 558 U5 S7FAA(Griffiths et

,1994) A A3 fjdadlor 2§t

Arst A 2B 2 G4kt FAksE Eao] B del o3 wA st

™ (Bloomer & Goldfarb, 2004), # &, @wd T2l ik 5o A E

A&l 23t= E8 zZ+E AH(Dalle-Donne et al., 2006) % »3}
(Valko et al., 2007)¢] €Qlo = #-gghrh ol 4hst4 ~EH A &
7ol oy 74l 9l T A% HTGZE €Rlo] Hof ¥ 4+ dom,
Ay olg 71ddl o3 WyAEe Vs Eds 2T Atk(Bae et
al.,, 2001; Ceriello et al., 2002). ¥qF o}l HkE-x o 2 HhAlsl= A&
HTGE s9WAstxe 8-S F3A17]7] % skt (Gaenzer et al., 2001).
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Al a7 s Bt orn, Gill et al. (2004)2 T4 = A3
A %ol 25 TAGl(triacylglycerol) H% 7o) o3 23 du 7|
= Mg 235 AAEY BE AR 5S4

= 20~25% ZFAA1713L(Gill & Hardman, 2003), PWVel 714

)l
LOOH % #4A&E 742+ 5(Mc Clean et al, 2007)¢] A& &
5

al
T AAurke] Jidoel EF ol a3 ol Aol vt
T A7l mEh A A ol = QIR A5 o] el A & atel] #
g AT A7l wek A= Agukd | veEbtar sl
Zhang et al. (1998)2 2AF A &2 A5 HTGE ¢stA71ARE,

N
ol
ll

o

=7

A e 2fE UEUA ZFes AAIE W, Katsanos &
Moffatt (2003)2 =5 A7 Fagle]l 4L 5] 4% HTGE 7N

Atk gukE A AAs glol, meh tE A3k A%A
=
T

o2 o]Fojxofst Ho s WdHoRE HoFI QY
olE % A% TG A WA Ao T3 24w AW

AoolE JHAEY] f1E AARE R eEe] a3t oy dyAEdl
o&] FFE RSN E EF3FaL(Cohen et al, 1989; Merrill et al., 1989;

Ziogas et al., 1997) -glUgtd = T8 A d 2 A A3 ¢
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g zpe]l A AA EA L <Table 37>3 2t}

Table 37. Characteristics of subjects

Variables M + SD
Age(yr) 19.20 + 1.14
Height(cm) 175.50 + 6.88
Body weight(kg) 7239 + 7.72
Lean mass(kg) 60.43 + 5.93
Fat mass(kg) 8.80 + 3.22
BMC(kg) 3.15 = 0.38
%Tissue fat(%) 12.55 + 3.97
BMI(cm/m’) 2345 + 252
BMR (keal) 1674.10 + 132.53
V Osmax (mé/kg/min) 63.08 £ 2.98
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2) 47 717 2 A%

o] A7t % AA= <Table 38> #| Al npo} 2t}

Table 38. Procedure of study

Procedure Duration
Design and Planning 2010. 2. 2010.
Literature Review 2010. 1 2010.
Contact Subject 2010. 3 2010.
Measurements 2010. 3 2010.
Data Analysis 2010. 4 2010.
Writing Dissertation 2010. 4 2010.

— 145 —



3) A4 AA

o o] A= AZHA AP E A ARH(fat meal only: FM), 4

AL A 25 (exercise before fat meal: EM), 2JAF 9 & (exercise after fat
meal: ME)Z 19& 934 randomizestAl w3} 3, Double
blind ®WHo = S48t 7k S4% FGAel= AL 699 4=

Fo] T2 =AHo)| JFS HA3l 59 th<Fig. 46>.

Designand Planning

1

Literature Review

4

Contact Subject

4

Measurements

1wk 2wk 3wk

| Fat meal after Exercise | A-3||B-3]| |c-4

| Exercise after Fat meal | B-3||c-4||a-3

| Fat meal only | c-4||A-3]||B-3

Group-—subject

"\

Data Analysis

PASW18.0

2

Writing Dissertation

Fig. 46. Design of study
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4) &3 &yl

of ATtol AbgE A Avl= <Table 39>l AT vk} 2}

Table 39. Equipments of measurement

. Model
Variables (Company, Nation) Part of measurement
Physi G000 Height, Weight
sique eight, Wei
el (neoGMTEC, Korea) & &
Body weight
Body PRODIGY %Tissue fat
composition (GE, USA) Lean mass, Fat mass,
BMI
. . Ergo Spirometry
Cardiorespiratory . .
fitness CS-200 BP-200 VO, VCOs HR, ECG
(SHILLER, Germany)
] MTM-1500
Treadmill
(SHILLER, Germany)
) ) VP-1000 Blood pressure, HR
Arterial stiffness ]
(Colin, Japan) PWV, ABI
Polar

Polar .
(Polar Electro, Finland)
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5)

A\

o_?l_l‘

2 o
= X

A Wy
(1) A A +4 (body composition)
A AT+ =4S DEXA(Lunar prodigy, GE, USA)E ©]83}] body
weight(kg), %tissue fat, %region fat, fat mass(kg), tissue mass(kg),

lean mass(kg), 281311 BMI(kg/m') & At A+ #d
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_OL
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e
2
>
Ach
_\‘\L
N
e
N
_OL

Q
£

E 9] Treadmills ©]&3lo] %7] 1.7mph, 10%= 3% A% 3 v 3&
itk 0.8~09mph  FE9 2% AAEE F7HAI7IE . Bruce
protocol(Bruce et al., 1973)5 AF-&3}o] all-out Al @7HA] AASHS T
SHSHEl=E Aol kAl st B A E AAsla, v 37
A GE T 27 o4 A9 £FS VOmaxz A =
e Rl SrblE Beta Vool o ol FrhakA @Ay
(leveling off), A¥=7F oA Ak o)l 4Y 4 -$-(220-age), RER©]
Llo]dd A54Y w TdAFT AT = ml/kg/min= 3

FEH-tFol = Borg(1982)0 <& Qb RPECl 23] A7t &
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ase, GK, GPD, colorimetry¥ ©. & TG(Bayer, USA)S ©]&3}% a1, HD
L-C+ Enzymatic, colorimetry® © % Direct HDL-C(Bayer, USA)<
Abgstsl o, LDL-C2 EIA Wi o2 LDL-C(Bayer, USA)S A}-&3}
%31, glucoset™ enzymatic =2 Glucose Hexokinase(Bayer, USA)
AlekS ARE3Ee] ADVIA 1650 (Bayer, Japan) 2.2 #43t5ith FFAE
ACS-ACOD, colorimetry & NEFA HR.II(Wako, Japan)< ©]&3}
o] HITACHI 7180(Hitachi, Japan)® ¥#4]&ith. =AW= mg/dl=
s

MDA+ WY& X3 F Colorimetry &2 LPO 586 Assay kit(Oxis I
nternational,Inc. USA)E A}-&3Fe] UV 1700(Shimadzu, Japan)® &4
A, =AY E U/mnlE 3k3th SODE Ws B¥ 5 Colorimetry

© 2 Superoxide Dismutase Assay(Cayman, USA)S AF&3}o] Sun
rise(Tecan, Austria)= #4393, S+ uwol/ 2 = 3F T}

SN v 243 FF o R A A AL F 24 67 24

ol
o
32
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=
o
_>‘i
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A ARGV, TVEY], AFH §)= o
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(5) AW 2] o] A Z(high fat meal)
EE AT 12417 FEZHE 2 8 AgAd =FeeE
1= AW 12g/kg, Br3HE 0.6g/ks, T A 0.12g/kg
o7 Axstgon o= AaAF(Bloomer et al, 2008, Mc Clean et

g
1
(o3

shich. 2

al, 2007; Zhang et al, 1998, 2007)o1* =% 1.0~1.4g/kg, &3t
02~1.2g/kg, A 0.03~04g/keo 2 AAT AL 7|22 &4t A
S WA ofolxad S Algion WAHola FHE AF
shlth ANl FFao v &S AW 63~67%, BTstE 28~32%, o
WA A~5%% HAATAI, AED 14~15kl/ke® A et Hole

16 ool E5F HAL 5 A== stk Aol 44 F v =4

9 gme 4AE mE Adsgio, B 4L 600nl kel A

[((VOsmax - VOsrest) x 0.6 + VOorest]
s EE Aubge] REol fAGRon, AU A AEA S

=4 7](Polar Electro, Finland)& 283 & HAI7F ZUEE 3F3T
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K
N,
ok
é
Ll
N
MN
o
fr
1>
>
>,
2
Mo
offl
rlo
1>
>~ —l
>,
>,
»
ol
o,
N

% A

1o

1417t A

2

ol

(1

A
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2 147 o XS SEEeag, nARAel 47 % d 4
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Fat meal after Exercise

T rk t

\ T T
iﬁUmlnl | | ! ! ! !
Base ‘ liu' 2Lr 3hr 4hr 5hr 6hr
line
Exercise after Fat meal
T r-ji T T T
i | lEiOminl ! ! ! !
Basel  1hr 2hr 3hr 4hr S5hr Ghr
line
Fat meal only
T T T T
[ | | | | | |
BaseA  1hr 2hr 3hr 4hr S5hr  6hr
line
A Fatmeal 1 Bloodsample, PWV, ABI

Fig. 47. Time flow chart for 3 trials
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6) A5 A

o] Aol A8 Ae= PASW 180 B/ T21dS o435t =
49 wE ARe 7 Wwe W@n EEAAE AEsAch nAw
Aol @ Ao A - £5e el AX F Avle] wpe ZHE 79

3t7] 98t two-way repeated measure ANOVAES 2 Alstgith
repeated ANOVAT +3x9 AHAA, #4te 2447 34 E4b-31
AhgEe] 5% JEQl 7344 7P S whERafof gtk PASW 18.00
M= o] 7R W o] B E #ukelr] $918ke] Mauchly's y? test2 Al
o EM o]F Foto] YW A9 BYA oFE HAAY £ A
st 28 Mauchly's x? test= Ab#lgol v T17Fs}7] wlol
g AAS dgrlel FAAEsitE el divgolr] wio
Huynh-Feldt %% Greenhouse-geisser® <124 % (epsilon)gts o] &3}
o F4¥ AFERZ FIAS AGT S AFsT JrHI S+
2007). weEbA AR, FAAI7] B A A SAHAA V] S AEe

[e)
o
e BgsA Buar] gaA AN g ol gde] AFEES 74

2
7F 9 AS @ FEI(simple main effect) HlIE T A A<l

248 BYSGYY RE B4 §95FS a=062 APk
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3. &+ 2%

o] A= mA|H2lo] A3 (fat meal only: FM) ¥ uELpE= 215
Aefet AAF A 5 (exercise before fat meal: EM), A} & 2%
(exercise after fat meal: ME)o] X|WthA} Abstd ~Eg A~ 9 5w s}

wow, g ZFe ARE

of ¥slo] opr i} shele

o mA= IF

ER ATt
1) A "ehAk

Ao Abell #8k A= <Table 40~50>, <Fig. 48~53>% 2t}
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Table 40. Lipid and glucose metabolism on part in 3 trials

Part in 3 trials

Variables Aftmeéalf at - EM ME
pre 70.50 + 34.38 68.80 + 34.64 66.50 + 23.20
TG 2h 12230 + 4882  104.30 £ 56.65 11580 + 4877
(mg/de) 4h 134.00 + 74.83 11720 £ 7536 110.10 + 57.85
6h 98.30 + 63.62 100.90 + 72.15 85.30 + 39.86
pre 53.10 = 11.12 5450 + 7.44 5140 + 7.55
HDL-C 2h 54.20 £ 12.39 56.40 + 6.75 55.90 + 8.97
(mg/de) 4h 5490 + 12.16 56.20 £ 7.00 53.80 £ 885
6h 55.40 + 12.01 5760 £ 7.83 54.80 £ 9.99
pre 86.10 + 23.47 90.70 = 27.45 80.10 + 16.91
LDL-C 2h 87.80 + 24.29 92.40 + 29.36 87.60 + 17.16
(mg/de) 4h 88.80 + 24.98 91.40 + 26.53 85.20 + 16.87
6h 90.30 + 26.22 94.20 + 28.80 87.20 + 1747
pre 35440 + 18340 39860 * 23268 323.40 + 147.92
FFA Zh 47320 £ 158.14 56590 = 131.74 780.50 = 268.89
(mg/de) 4h 53810 + 109.30  727.10 £ 20893 62820 = 209.62
6h 66540 + 17376  851.10 + 18692 77240 + 21567
pre 92.80 = 6.11 91.30 £ 896 95.10 £ 5.24
Glucose 2h 88.00 + 7.24 9650 + 859 98.10 + 5.04
(mg/de) 4h 91.20 + 545 9250 + 7.31 97.60 + 10.95
6h 92.00 + 3.83 89.40 + 3.89 89.90 + 547
M = SD

FM: fat meal only, EM: exercise before meal, ME: exercise after meal
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<Table 41> A|A| 3+ n}e} o},

Table 41. Two-way repeated measure ANOVA on TG

Source SS df MS F
Subject 13539.687 9 1504.410
Treat 2878.467 1.880 1530.735 290
Error(treat) 89386.033 16.924 5281.606
Time 49761.558 2.549 19520.641  16.000""
Error(time) 27990.525 22.943 1220.023
TreatxTime 2951.467 1.977 1493.071 586
Error(treatxtime)  45298.700 17.791 2546.161
Total 231,806.437 73.064
"p<.001

AR o] wE FEIE F(1.8%0,16924)=290, A% A7]e] HEA&E
P FO977,17.790)=586% UElY SAH = foat a7t gle Ao
2 YERE T (p>.05). LY Al7le] mE FE A= F(2549,22.943)=
160002 SAA oz Fog a37F e A= YETtHp<.001). A7
of W Favte] gute A7|= oF 64.0%% e

upebA A% Aj7ke] o] weEbd TGO ®steE dojwton, X
o sk glglon, T 7t A A7) mE W Pk Aol

7} ek & % olv)
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Table 42. Contrast of TG

Source Treat Time SS df MS F

pre vs. 2h 20915378 1 20915378 44.373™

Time pre vs. 4h 27457600 1 27457.600 28.423™
pre vs. 6h  6831.878 1 6831.878 7.075°
pre vs. 2h 4242178 9 471.353
Error
) pre vs. 4h  8694.400 9 966.044
(time)
9

pre vs. 6h  8754.233 972.693

p<.05, Tp<.001

SAACZ TGl fFog a35 B Al7|of W& Fa ol fist]
U A S AAIS A3E <Table 42> 2ol FAAH R Avnd,
pre-2h, pre-4h, pre-6h =% SAA o2 FolstA F7ek Ao w2 e
W THp<.001, p<.05).
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Fig. 48. TG before and following intake of a high fat meal in

3 trials
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A Z(FM, EM, ME)$} A A]7]o] we} HDL-Coll w2+ &3}
ol® 7] 93] two-way repeated measure ANOVAES 2 A|3s+ A3}

rr

t}& <Table 43>0l A A3k vt} 2o},

Table 43. Two-way repeated measure ANOVA on HDL-C

Source SS df MS F

Subject 700.414 9 77.824

Treat 108.950 1.930 56.440 783
Error(treat) 1252.883 17.373 72.116

Time 150.967 2.148 70.287  19.038""
Error(time) 71.367 19.331 3.692
TreatxTime 38.183 6 6.364 24917
Error(treatxtime) 137.983 54 2.555

Total 2,460.747 109.782

"p<.05, 7 p<.001

Ao W FEIE F(1.930,17.373)=783% YEh} AR #9
3 a7t gl Ao2 Yet(p>.05). 2 A7) wE FE It
A= F(2.148,19.331)=19.038, A 2|9} Al7]¢] a8 a3E F(6,54)=2.
Pz AR Fo3 237 e Aoz et (p<.001, p<.05).
Al7le) & Favtel ave] AVE oF 67.9%, A9 Al7e Fuz
Savtel Fate] A= 21.7%E e

kA Zb AXE A 7]e] w2 W e xolvt glom, A% A
7re] s8] webr HDL-Ce #st7h Qsich a2l Ao me W

3= gl Ao Uey
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Table 44. Contrast of HDL-C

Source Treat Time SS df MS F
pre vs. 2h 62.500 1 62.500 54.730™
Time pre vs. 4h 38678 1 38.678  13.452"
pre vs. 6h 86.044 1 86.044  27.056™
pre vs. 2h 10.278 9 1.142
Error
) pre vs. 4h 25878 9 2.875
(time)
pre vs. 6h 28.622 9 3.180
pre vs. 2h 6.400 1 6.400 451
FM vs. EM pre vs. 4h 100 1 .100 .006
Treat x pre vs. 6h 6.400 1 6.400 407
Time pre vs. 2h 67.600 1 67.600 7567
EM vs. ME pre vs. 4h 4900 1 4.900 688
pre vs. 6h 900 1 900 .053
pre vs. 2h 127600 9 14.178
FM vs. EM pre vs. 4h 160.900 9 17.878
Error pre vs. 6h 141600 9 15733
(treatx
time) pre vs. 2h 80.400 9 8.933
EM vs. ME pre vs. 4h 64.100 9 7.122
pre vs. 6h 152.100 9 16.900

"p<.05, Tp<.01, Tp<.001

FM: fat meal only, EM: exercise before meal, ME: exercise after meal
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TARoR HDLol o3t ax8 Hel Al7|o mE Fadhet 4%
zh-go] dste] uiu A S HAAIS A¥= <Table 44>} 2o} -4
o7 AH R pre-2h, pre-4h, pre-6h =5 TAXSZ FosA F
7k tH(p<.01, p<.001). 28] 31 EM3¥} ME®C] pre-2hol A f2lst A&
28 a7t e Ao YEHTH(p<05). Fo3 degE&anrt
Ehdk Bl thste] <Fig. 49>& §3to] A o= A9 EY, pre-2h
A MEA EM Xt} HDL-CS] F7t%o] AA yEyt], upepal o]
T2kl A+= ME A7} EM A Rt} HDL-CE S7HA7l=d o =
dAolgtar & = vk {3 FaAgol diste]l <Fig. 49>¢F d<
FEAE FAACRE AHE Ay WA AXFEd A7 wE &
o 1 FM< pre(53.10 + 11.12mg/d¢)-4h(54.90 + 12.16mg/d¢), pre-6h(55.
40 + 12.0lmg/d0) oAl BAA R §o8 Z7FE B (p<.05), EMS
pre(54.50 + 7.44mg/d0)-2h(56.40 + 6.75mg/dl), pre-6h(57.60 + 7.83mg/
de) Atolol A ot F7HE H o™ (p<.05), ME+= pre(51.40 + 7.55
mg/dl)-2h(55.90 £ 8.97mg/dl), pre-4h(53.80 + 8.85mg/dl), pre-6h(54.
80 = 9.99mg/de)el A EAA R FoatAl FUHE Howr YEWTHp
<05, p<.0l, p<001). L& A7 AAFFo] & fFofgh xol=
e Aow YERtH(p<05).
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Fig. 49. HDL-C before and following intake of a high fat

meal in 3 trials

- 162 —



Ll
ne

A A (FM, EM, ME)¢} &4 A17]el wg} LDL-Col " A+ a2
ol® 7] 93}le] two-way repeated measure ANOVAE 2 A3 A3}l

o} <Table 45>0l A A3k vt} 2}

Table 45. Two-way repeated measure ANOVA on LDL-C

Source SS df MS F
Subject 4488.459 9 498.718
Treat 1032.650 1.946 530.568 1.385
Error(treat) 6711.517 17.517 383.148
Time 398.025 3.000 132.675 32.847"
Error(time) 109.058 27.000 4.039
TreatxTime 130.950 4.579 28599  4.529™
Error(treatxtime) 260.217 41.209 6.315
Total 13,130.876 104.251
“p<.01, "p<.001

Aol et Fad= F(1.946,17517)=1.382 TAIA o= Fo35t &
F7F 9le Ao ® Uehyth(p>.05). 1 A7) WE FEiE F(S,
27)=32.847, A=A} Al717re] Aa2AE&a = F(4.579,41.209)=4.529 %
FAFoE fFojst a3t e Aoz YEFGTH(p<.001, p<.01). &3}
o A7= A7l W& FEATE oF T85%, AA| ek AV AT AE
g3+ oF 335% = YEE

kAl A x)e] W& LDL-Ce Wsh= glov, 2% Azt u}
2 W7t doka @ ¢ dom ek 7 AHAd Al7]e] wE LDL-C)
Wst JErl vde=va & ¢ gtk

o,
Joi
il
=2
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Table 46. Contrast of LDL-C

Source Treat Time SS df MS F
pre vs. 2h 134.444 1 134.444  60.500"
Time pre vs. 4h 82.178 1 82.178  27.015™
pre vs. 6h 246.678 1 246.678 57.598™
pre vs. 2h 20.000 9 2.222
Error
. pre vs. 4h 27378 9 3.042
(time)
pre vs. 6h 38544 9 4.283
pre vs. 2h .000 1 .000 .000
FM vs. EM pre vs. 4h 40.000 1 40.000 1.593
Treat x pre vs. 6h 4900 1 4.900 .266
Time pre vs. 2h 348.100 1 348.100  15.290™
EM vs. ME pre vs. 4h 202.500 1 202,500  14.183™
pre vs. 6h 136.900 1 136.900  10.991°
pre vs. 2h 192.000 9 21.333
FM vs. EM pre vs. 4h 226.000 9 25.111
Error pre vs. 6h 166100 9 18456
(treatx
) pre vs. 2h 204.900 9 22.767
time)
EM vs. ME pre vs. 4h 128500 9 14.278
pre vs. 6h 112.100 9 12.456

“p<01, T p<001

FM: fat meal only, EM: exercise before meal, ME: exercise after meal
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SAA 2 LDL-Col Folgt 335 Hel Al7]el A Aok Al71F 4
FAgE ol tiste] iRl EAB S AAIZE A= <Table 46>3 ETh
TFAH o e AHHEH A7l we} pre-2h, pre-4h, pre-6h =7 FA
o o8 F/ATHP<001, p<Ol). 223 FE4E FHIp=
EM¥} ME A% ZF pre—2h, pre-4h, pre-6h Al7] 7t 528837}
AR FYTF AowE YEHTH(p<OD). Fo% FaAE 3ot
= A7l date] FAIA o2 A BH pre-2h, pre-4h, pre-6hol A
ME®] Z7F FA17F EME G A7 vepsktt o3k a8 aatel] o
sto] FAA o r dotry] 9o <Fig. 50>3 @ FEY HES §
sto]  Aurw, WA AAFEE AT wE &AM FM2
pre(86.10 = 23.47mg/d0)-2h(87.80 + 24.29mg/dl), pre-4h(88.80 + 24.89
mg/de), pre-6h(90.30 + 26.22mg/d0)o] < 3tA Z713F Ao 7 el
H(p<.05, p<.01). EM pre(90.70 + 27.45mg/d¢)-6h(94.20 + 28.80mg/
do)el A F98tA =7k a(p<.01), ME+ pre(80.10 + 16.91mg/
de)-2h(87.60 + 17.16mg/de), pre-4h(85.20 + 16.87mg/dl), pre—-6h(87.20
+ 1747mg/d0)oN A 2 stA 571k Ao 2 YEFSTH(p<.001).

aEu A7 AR g g Apole BT Fogk Zolrt fle A

S 2 YESTHp>.05).

—

o~
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Fig. 50. LDL-C before and following intake of a high fat

meal in 3 trials
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A (FM, EM, ME)2} S A7 wpg} FFAo m X a3s dof
H7] 93] two-way repeated measure ANOVAES 2 A|g Az}
S <Table 47>¢ A8 v} 2o},

rir
o

Table 47. Two-way repeated measure ANOVA on FFA

Source SS df MS F
Subject 85122.683 9 9458.076
Treat 407563.317 2.000  203781.658  7.258"
Error(treat) 505362.850 18.000 28075.714
Time 2564244.967 2602 985312352 26.594
Error(time) 867798.533 23.422 37050.222
TreatxTime 470510.683 5.504 85487.418 2.759"

Error(treatxtime) 1534579.817 49535 30979.877
Total 6,435,182.85 110.063

sfekok

"p<.05, “p<.01, T p<.001

Aol wWE FaEI}E F(218)=7258 A7l wWE Fade
F(2.602,23.422)=26.594, A A¢k Al7] b A3z wE ade
F(5504,49.535)=2.759% =¥ FAIHo R folgk ayrt U= o=
HEFETH(p>.01, p<.001, p<.05). A x| 2]+ =35 3}9]
446%, A7l mE Fae a3 AVi= T47%, A

Fe2g 29| A7) 235%% WERsk

L ol
>,
N
2
=
it
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Table 48. Contrast of FFA

Source Treat Time SS df MS F
FM vs. EM 164160.156 1 164160.156 16.501"
Treat
EM vs. ME 912.025 1 912.025 052
Error FM vs. EM 89538.406 9  9948.712
(treat)  EM vs. ME 158555.600 9 17617.289
pre-2h  615205.344 1 615205.344 38873
Time pre-4h  743289.344 1 743289.344 36.240"
pre-6h  1635932.844 11635932.844 43.618™
pre-2h 142433211 9 15825912
Error
. pre-4h  184589.878 9  20509.986
(time)
pre-6h  337555.156 9  37506.128
pre vs. 2h  22657.600 1  22657.600 128
FM vs. EM pre vs. 4h 207072.100 1 207072.100 1.623
Treat x pre vs. 6h  197683.600 1 197683.600 2.250
Time pre vs. 2h  839840.400 1 839840.400  7.945"
EM vs. ME pre vs. 4h 5616900 1  5616.900 046
pre vs. 6h 122500 1 122.500 001
pre vs. 2h 1590358.400 9 176706.489
FM vs. EM pre vs. 4h 1148583900 9 127620.989
E
rror pre vs. 6h 790848400 9 87872.044
(treatx
ime) pre vs. 2h  951323.600 9 105702.622
EM vs. ME pre vs. 4h 1108958.100 9 123217.567
pre vs. 6h 1089896.500 9 121099.611

"p<.05, “p<.01,

p<.001

FM: fat meal only, EM: exercise before meal, ME: exercise after meal

— 168 —



EAASE FFAC 93 535 HQl HAo & Fa3e A7
of W& Fa3 g X ek A7IZF e AE ZIto] st
AA g A= <Table 48> 2t FAAOE AHHEH, A e
Fa A= FMI EMA A Zroll 793k 2fol7} e Aoz ey
S5 (p<01), EMe] FMETH A vepsdeh B9k, Al7|F 5 & vho) A]
= pre-2h, pre-4h, pre-6h =% ESAH o2 FosA =
(p<.01, p<.001). 28] a1 AH A&} Al7]d mE FE 28 g 34+ EM
I ME A X7t pre-2holl A EA A o2 Fojst A5 zgo] g Ao=w
B THp<.05). #roldh Aas8 a7t s Al7lel st A4
o2 Ay BEME pre-2ho] ME® <7}&%o] EMHT Ao
o}, whEbA] o] A= EM A A 2 RT= ME A% Z27¢] FFA
A= o aaAolgta & 4 Qlvh FFAC 93&S vA= 4
s2g g ol dste] FAlAo® doprR ] 9fsto] <Fig. 51>¥ W

FaN HAF5E ot AvEY AR AXFEE A7)l wE FMS
pre(354.50 £ 183.40mg/de)-4h(538.10 + 109.30mg/dl), pre-6h(665.40+17
376mg/d0)N A Fod F7HF UEFRTH(p<01). EME  pre(398.60 *
232.68mg/d0)-2h(565.90 + 131.74mg/d0), pre-4h(727.10 + 208.93mg/dl),
pre-6h(851.10 + 186.92mg/de)oll #2l3F S7HE Ko™ (p<.05, p<.01),
ME+ pre(323.40 + 147.92mg/de)-2h(780.50 + 268.89mg/dl), pre-4h(628.
20 + 209.62mg/dl), pre-6h(772.40 = 215.67mg/de)ol A <t S717F o
B tHp<.01).

ANRAE AAgEdd mE A= 2hwo] ME(780.50 + 268.89mg/
de)7F EM(565.90 = 131.74mg/d0) Rt} frolehAl =& Aoz eyt
(p<.05).

Flﬂ

il

+
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Fig. 51. FFA before and following intake of a high fat meal in

3 trials
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AA(FM, EM, ME)¢} A A 714 mwe} glucosed WA= &35 &
ol® 7] 93}le] two-way repeated measure ANOVAES 2 A3 A3}l

t}& <Table 49>0l A A3k v} 2},

Table 49. Two-way repeated measure ANOVA on glucose

Source SS df MS F
Subject 105.031 9 11.670
Treat 360.317 2.000 180.158  2.195
Error(treat) 1477.683 18.000 82.094
Time 256.467 3.000 85489  2.700
Error(time) 855.033 27.000 31.668
TreatxTime 569.283 6 94.881 3.556"
Error(treatxtime) 1440.717 54 26.680
Total 5,064.531 119
“p<01

AR wWE FayE F(218)=2195, A17]d 2 F3
F(327)=27700% Yeht SAAoR fod a7t gle 2oz vey
THp>.05. Y M} A7 AEAged wE ZRelAs
F(654)=35560.2 EAXozm Ho3 g7 g Aoz Yewth
(p<.01). A=Ak A7) 2+ FEggane] aate] a7s o 283%= o}
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Table 50. Contrast of glucose

Source Treat Time SS df MS F
pre vs. 2h  1000.000 1  1000.000 5.829°
FM vs. EM pre vs. 4h 78.400 1 78.400 648
Treat x pre vs. 6h 12.100 1 12.100 106
Time pre vs. 2h 48.400 1 48.400 807
EM vs. ME pre vs. 4h 16.900 1 16.900 091

pre vs. 6h 108.900 1 108.900 2.025

pre vs. 2h 1544000 O 171556

FM vs. EM pre vs. 4h  1089.600 9  121.067

Error pre vs. 6h 1028900 O  114.322
(treatx

e pre vs. 2h 539600 O  59.956

EM vs. ME pre vs. 4h 1674100 9  186.011

pre vs. 6h 388.100 9 43.122

"p<.05

FM: fat meal only, EM: exercise before meal, ME: exercise after meal

EAA R glucosed] Frolgt EHE B HX A7 AsAg
wae diste] tinHAge AA S A= <Table 50> 2l -4
o2 A HH FM¥ EMA %] 3F pre-2h Afolo| A o] A& %8537}
T3t 21 (p<.05), ©] A7l FM2 glucoseE #Aa

= Ao=2 Yeldt glucoseo] &S v = FE2F8o tiste]
AF oz dotr 7] fsto] <Fig. 52> & Fa3} S5 &sto] &
A, WAz A2 A7)l e Wl

A7) 7ol 938 xpol7t gle Ao m ey o (p>.05), MEE pre

0

S o
2

=
s

N
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(95.10 + 5.24mg/de)-4h(97.60 + 10.95mg/d0)&E FoltA 7k o=
e THp<.05). 12l AR A 7] 8 A2 wE Wstel A= EM
(91.30 + 8.96mg/d¢)e] FM(92.80 + 6.11mg/de)X ot A YEFSTHp<.0
1.

Glucose
(mg/dL)

120 -

110 ~

100 -

90 +

80 +

70 T T T T
0 2 4 6 Time

Fig. 52. Glucose before and following intake of a high fat meal

in 3 trials
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<Table 51~55>, <Fig. 53~

Table 51. MDA and SOD on part in 3 trials

Part in 3 trials

Variables Aftrr?éalfat M EM ME
base 163 + 045 157 + 033 1.32 + 041
MDA 2h 1.69 + 047 174 + 031 170 + 0.38
(U/me) 4h 160 £ 056 133 + 021 143 + 0.19
6h 140 + 0.37 1.38 + 0.46 114 + 0.28
base 1.80 £ 058 2.00 £ 0.96 2.01 + 0.62
SOD 2h 1.25 + 0.60 142 + 075 112 + 0.36
(umol/ £ 4h 1.22 + 053 116 + 045 1.28 + 0.70
6h 1.36 + 0.39 119 + 047 157 + 1.10

M + SD
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A (FM, EM, ME)¢} Z4 171 uwgl MDA v X 35 Zo}
H7] 93] two-way repeated measure ANOVAES 2 A|g Az}
S <Table 52> A8 v} 2o},

rir
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Table 52. Two-way repeated measure ANOVA on MDA

Source SS df MS F
Subject 291 9 032
Treat J701 1.863 376 1.897
Error(treat) 3.326 16.766 198
Time 2.491 2471 1.008 6.692"
Error(time) 3.350 22.240 151
TreatxTime 654 5.026 130 1.023
Error(treatxtime) 5.753 45.230 127
Total 16.566 102.596
“p<01

A A2k A1717F MDAl "X &3+= <Table 52>} T} A |
3 FEAE F(1.863,16.766)=1.897% A x| s} A17] 3+ 5287 9=
F(5.026,45.230)=1.0232.2 f<]3 a7} gl Aoz YEthp>.

Ty A7l wE FaIE F(2471, 22.240)=6692%2 FAHoR
ot a7t dv AR YEHT(p<0l). A7) W& Fa e &
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Table 53. Contrast of MDA

Source Time SS df MS F
pre-2h 401 1 401 9.347"
Time pre—4h .028 1 .028 216
pre—6h 408 1 408 4.391
pre-2h .386 9 .043
Error
. pre—4h 1.188 9 132
(time)
pre-6h 836 9 .093
“p<.05

A2 MDA ot azts Hel Al7|o w& Fado] st
of huHAS AAE A= <Table 53>3 2oh, FAH oz Aun
o Al7)e] & FEIIA pre-2h Al7] Abolol MRt freldtA F7hat
A THpP<.05).
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Fig. 53. MDA before and following intake of a high fat meal

in 3 trials
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A2 (FM, EM, ME)¢} A Al 7]e] wel SODel| v x|+ a3
H7] 93] two-way repeated measure ANOVAE 2 A% A
& <Table 54> A A3 vpe} 2u},

e o

Table 54. Two-way repeated measure ANOVA on SOD

Source SS df MS F
Subject 2.652 9 295
Treat 121 1.880 064 279
Error(treat) 3.896 16.923 230
Time 9.679 3.000 3.226 23.682"
Error(time) 3.678 21.682 170
TreatxTime 1.426 2.054 695 1.641
Error(treatxtime) 7.823 18.483 423
Total 29.275 73.022
“p<.001

Ao A FEIE F(1.880,16.923)=279, A=A A7) 3+ AF AL
a9e F(2.054,18483)=1641% frolgk a7t e Aoz yew
(p>.05). “Lejv} Al7]e] whE FEIE= F(3.000,21.682)=23.682% 5 A4
o fFogk a7t de AoE YEWUTHp<00D). Al7]d e FE
o] FIte] A= F 725%=E LERSE

weba A 2le] wE Wk glov, A% Aze] sFe weka SOD
o] WMs7} vk 3 £ 9o wE 7 AxE Al7|d wE WE FE
7F 2o @ 5 9l
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Table 55. Contrast of SOD

Source Time SS df MS F
pre-2h 4533 1 4.533 55.026™
Time pre—4h 4.878 1 4878 35.336™"
pre—6h 3.193 1 3.193 57.238"
pre-2h 741 9 082
Error
. pre-4h 1.242 9 138
(time)
pre-6h 502 9 .056
p<.001

SAXCRE SOD #9% aFE Hel A7l mE Fazd dist
o] tu]HAS AAg A= <Table 55> 2rh FAHoR Ay
A, Al7)e] & FEHo|A pre-2h, pre-4h, pre-6h A]7] Afolol A
o&tA 7HasteE Aoz e THp<.001).
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Fig. 54. SOD before and following intake of a high fat meal in
3 trials
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3) baPWV$ ABI

Ao Abel $ek A= <Table 56~63>, <Fig. 55~58>3 2T},

Table 56. baPWV on part in 3 trials

After Part in 3 trials
Variables fat
meal FM EM ME
pre 106510 + 11092 107290 = 14354 1081.80 = 146.28
R-baPWV 2h 108240 £ 101.93 1060.83 + 132.06 1092.10 £ 12597
(cm/s) 4dh 104271 £ 19412  1070.72 £ 105.06 1050.90 £ 128.31

+

6h 110190 + 110.59  1109.20 + 13528 1035.10 + 139.41

+

pre 1044.80 + 14026 109550 + 142.89 1084.40 = 151.35

L-baPWV 2h 109590 + 11701 107324 + 12512 110100 + 114.05
(em/s) 4h 108998 + 12352 108246 + 10356 103660 + 127.50
6h 111480 + 9996 111140 = 12819 105870 + 122.61

pre 1.07 + 0.07 1.07 £ 0.08 1.13 £ 0.07
2h 1.10 £ 0.07 1.08 £ 0.10 1.01 £ 0.09
R-ABI
4h 1.10 £ 0.08 1.11 £ 0.07 1.07 £ 0.06
6h 1.11 £ 0.09 1.10 £ 0.07 1.10 £ 0.07
pre 1.08 + 0.07 1.06 £ 0.08 1.13 £ 0.08
2h 1.10 £ 0.07 1.10 £ 0.08 1.00 £ 0.08
L-ABI
4h 111 £ 0.07 1.10 £ 0.06 1.09 £ 0.08
6h 1.11 £ 0.07 1.13 + 0.07 1.15 + 0.07
M + SD

FM: fat meal only, EM: exercise before meal, ME: exercise after meal
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A A (FM, EM, ME)$} SA A 7]l w2} R-baPWVel| m X+ &7}
Solr 7] 93le] two-way repeated measure ANOVAES A A3 A¥
= t}& <Table 57>0l A A& ufe} 2o},

o

Table 57. Two-way repeated measure ANOVA on R-baPWV

Source SS df MS F
Subject 120484.362 9 13387.151
Treat 3658.972 2.000 1829.486 204
Error(treat) 161370.265 18.000 8965.015
Time 13230.789 3.000 4410.263 943
Error(time) 126283.391 27.000 4677.163
TreatxTime 40360.901 6.000 6726.817  1.963

Error(treatxtime) 185067.740 54.000 3427.180

Total 650,456.42 119

Aol e FEAE F(2,18)=204, A7]o] w2 FaNE F(327)
=943, AA g A7) 3 FEAEEHE F654)-19630% BF fo @
97t Qe Aoz e THp>.05).

weld Ax ol wE FH, AF Ao sEo|

1 3

g e g glen, 3 74 AR A7) whE

il
i
rE

§2

7w
9 o)

oA 2

o
oft
v}
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Fig. 55. R-baPWV before and following intake of a high fat

meal in 3 trials
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A A (FM, EM, ME)¢} A A 7o) wel L-baPWVel #X &= g35
ol H 7] 93] two-way repeated measure ANOVAZS A A3t 4w
= t}& <Table 58> A A3k wpe} -t}

Table 58. Two-way repeated measure ANOVA on L-baPWV

Source SS df MS F
Subject 112659.328 9 12517.703
Treat 9330.048 2.000 4665.024 765
Error(treat) 109745.465 18.000 6096.970
Time 13032.941 1.464 8903.550 942
Error(time) 124502.522 13.174 9450.535
TreatxTime 45728.373 6 7621.396 3.568™
Error(treatxtime) 115336.716 o4 2135.865
Total 530,335.393 103.638
“p<.01

Ao W FEIE FQ218)=765 7o wWE FiIe
F(1.464,13174)=9422 #93 @37} gl o2 et (p>.05). 1
Hu XL} A 7)ZE FE ARG F(6,54)=35682 SAIAORE 9
& 27 e ASo® UBsew(p<ol), E3e] AV)= of 284% =
vhERSE

web] Hx o] mE md, AF Aze sgd e Wt mE 9
om, ZF A Al7|e] wE W FErt A2 ga2ga
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Table 59. Contrast of L-baPWV

Source Treat Time SS df MS F

pre vs. 2h  93821.727 1 53821.727 4.700
FM vs. EM pre vs. 4h 33902.927 1 33902.927 2.289

Treat x pre vs. 6h  29268.100 1 29268.100 1.636
Time pre vs. Zzh 15103.555 1 15103.555 2.366
EM vs. ME pre vs. 4h 12080.121 1 12080.121 2.718

pre vs. 6h 17305.600 1 17305.600 2.432

pre vs. 2h 103066.642 9 11451.849

FM vs. EM pre vs. 4h 133285228 9 14809.470

Error pre vs. 6h 160972.900 9 17885.878
(treatx

me) pre vs. 2h 57452721 9  6383.636

EM vs. ME pre vs. 4h 39999.129 9  4444.348

pre vs. 6h 64054.400 9 7117.156

FM: fat meal only, EM: exercise before meal, ME: exercise after meal

FAANCE L-baPWVel gt a3& HA HXHE A7|F Fs 2
g diste] v A S AAIS A3 <Table 59>} o) 1
U dinAdg Aol fog avE Helw AuFEade e A
O 7 e tH(p>.05). E
ol F&ol glE AoE YERHTHp>.05).

oL
AV
My
N
fols
i
!
ol
2,
>
k1
Ho
1o,
o
_>‘~1_ll
o,
i
%
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Fig. 56. L-baPWYV before and following intake of a high fat

meal in 3 trials
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Ll
4

A A (FM, EM, ME)¢} 4 A]7]¢ wek R-ABIe| v x]& &7}
ol® 7] 93}le] two-way repeated measure ANOVAES 2 A3 A3}l

t}& <Table 60>0l A A dF vle} 2o},

Ao

Table 60. Two-way repeated measure ANOVA on R-ABI

Source SS df MS F
Subject 035 9 .004
Treat .006 2.000 .003 (32
Error(treat) 075 18.000 004
Time 027 3.000 009 3578
Error(time) .069 27.000 .003
TreatxTime 077 4.500 017 41017
Error(treatxtime) 170 40.501 004
Total 0.459 104.001

"p<.05, “p<.01

Ao i Fas F(2,18)=7322 93 anrt gl Aoz 4
bt tH(p>.05). Lk Al7lel] wE FE A= F(327)=3.578, A A9k Al
7] 2+ AEAEE N F(4.500,4050D)=4.101% Ao fojet g3}
7b S AR YEEH(p<05, p<0D. Al7]el whE FE ko] &t

270 oF 4%, AAS A7) 2 FEAgEIe T msE of
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Table 61. Contrast of R-ABI

Source Treat Time SS df MS F
pre-2h 006 1 .006 5.238"
Time pre—-4h 000 1 .000 117
pre—6h 003 1 .003 1.521
pre—-2h 011 9 .001
Error
) pre—-4h 010 9 .001
(time)
pre—6h 016 9 .002
pre-2h 005 1 .005 451
FM vs EM pre—4h .001 1 .001 .096
Treatx pre-6h 004 1 .004 462
Time pre-2h 174 1 174 7541
EM vs ME pre-4h 110 1 110 20737
pre-6h 029 1 029 3.329
pre—2h 106 9 012
FM vs EM pre-4h 094 9 .010
Error pre-6h 070 9 008
(treatx
time) pre—2h 208 9 .023
EM vs ME pre-4h 048 9 .005
pre-6h 079 9 .009

“p<.05, “p<.01

FM: fat meal only, EM:

— 188 —
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SAM R R-ABIC #Folst aakE Hol A7l i AAek A7
A Agade] st oivAAES AAg A= <Table 61>
2ok FAA R A EE A7 wet pre-2hell A Fol g Wstrt 9l
Ao 2 el om(p<05), 2 AAE Aj7]e e FEAEa A=
EM¥} ME®| A pre-2h, pre-4h Al7] 7+ #9l3 Aaz28&a37t A=
Ao 2 YRS tHp<.05, p<Ol). frojgh a8 37t e Al
thate] A H o7 AR pre-2h¢t pre-4h 25, EM& =7}, ME
= Haste Ao yeyt R-ABIO 93-S PAle= dezgas
o] tlsle] FA|H oz dolr 7] ] <Fig. 57> ©d Fad g2

gate] AEY AAFE d A7 wE ®stel A FMI EM2

AlZbe wet frol gk Apel7t gle Ao® YEHTHp>.05). 18t ME
T pre(1.13 + 0.07)-4h(1.07 = 0.06)o1 A FolatAl #Aae Aoz e}
S H(p<.05).

aga A A XSG Apolol A= predl Al EM(1.07 +

0.08)°o] ME(1.13 + 0.07) Bt} FoatA w2 Aoz YeEuth(p<05).

gl

o

=
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Fig. 57. R-ABI before and following intake of a high fat

meal in 3 trials
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Ll
e

A2 (FM, EM, ME)$t S A7) wel L-ABIe] v x]= &3
ol® 7] 93le] two-way repeated measure ANOVAES 2 A3 A3}l
t}& <Table 62>° #A|A| g v}e} 7o}

Table 62. Two-way repeated measure ANOVA on L-ABI

Source SS df MS F
Subject 023 9 .003
Treat .001 1.216 001 171
Error(treat) 061 10.946 .006
Time 059 3.000 020 8344
Error(time) 064 27.000 002
TreatxTime .093 4.209 022 3.569°
Error(treatxtime) 234 37.879 .006
Total 0.535 93.25
"p<.05, " p<.001

Aol e FEIHE F(1.216,10946)=171% 3 371 gl A
o2 YeERGtHp>.05). 28y Al7]o] wE Fa 3= [(3,27)=8.344, A
Aok A7) 7 AT AEEIE F(4.209,37.879)=3569%2 EA Aoz 9
3 a9t e Ae® YEWH(p<001, p<.05). A7l mE Fa i
°of &9 A= oF 481%, A% A7l 1+ FsALEAe] &
A7) oF 284%= UERSE

e H 2o wE W= glot al
of wet L-ABI®| Wsl7b glom, z} AXW Al7]d] we Wt Jejrt
M2 gz & 5 gl

5
K
et
-
hacs
o
i

>,
o
>
=
o
ot
al(f
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Table 63. Contrast of L-ABI

Source Treat Time SS df MS F
pre—2h 007 1 .007 3.316
Time pre—-4h 001 1 .001 1.321
pre—6h 012 1 .012 6.666"
pre-2h 020 9 .002
Error
) pre-4h .006 9 .001
(time)
pre—6h 017 9 .002
pre-2h 004 1 .004 152
FM vs EM pre-4h 001 1 .001 155
Treatx pre—-6h 015 1 .015 1.601
Time pre-2h 266 1 266 7.353"
EM vs ME pre-4h 074 1 074 4.628
pre—6h 026 1 .026 3.542
pre-2h 237 9 .026
FM vs EM pre-4h 070 9 .008
Error pre-6h 085 9 009
(treatx
) pre—2h 325 9 036
time)
EM vs ME pre-4h 144 9 .016
pre-6h 066 9 .007
“p<.05

FM: fat meal only, EM:
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SAAS® L-ABIdl #2o3 a3E ®Ql A7) Z8al A8k A7

L AT AE R ko] HlAA S AARE A= <Table 63>3}

|

Ao G om (p<.05), 2 AW Ao wE A5G aE
EM3# ME #% 2+ &3¢} pre-2h A7l 1 frol@ A58 a7t 3
EoAom GEhgthp<05). Fol% FEE st A A

of FAACR AR pre-2holA EM2 S7F ME= Hashs A

o2 yehdth L-ABIY &S vz A5 zggyle thste] £
Ao Polr 7] 95te] <Fig. 58> w FaEY ATE St A

Bl A AxlgE A7l wE WSt FM¥t EM2 A[Rke]
gt A e® Folg Aol7h yEhuA e9kth(p>.05). L, ME=
pre(1.13 + 0.80)-4h(1.09 + 0.08)°l f+elskAl #4(p<.05), pre-6h(1.15
+ 0.07) AZE Apeloll A Fo ekl Sk Ao YE T (p<01). A3t
o ¥ A FFel] e Aol 2he]l EM(1.10 + 0.08)¢141¢] L-ABI7t
ME(1.00 + 0.08) Bt} fo]8tA =2 AS WERStH(p<.05).
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Fig. 58. L-ABI before and following intake of a high fat

meal in 3 trials
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4, = 9

1) 2% Aol A Ho] 43 A-F 5ol wE Adox
o w3

DAY Hole] Frhs @F Ao BB F/AIAY W 2§

ARl A Aolz Qe EF TGS AHAQ 7 ZHE WeuA @

2 2 (Patsch et al., 1992) 2

AgA g7 29 9o (Pronk, 1993), ®tl &3p# el WS

of AFAN ;AW HolHH F TGE AN A} vmste] 45 64

B fASA Ee FES FAFAL LEAA) g wng @
G ! o=

:_5’;
& Z(hypertriglycemia: HTG)o] S7Fgtth= AF A (o]FE &, 1999
Ceriello et al, 2005)¢} % TG T7F= 2AF & 2~4A7H FH
FElE AT Aol A A gck(Blendea et al., 2005, Mc Clean et
al, 2007; Tsai et al, 2004). ¥vH L3 FAkLh 5] A% HTGS
FiA 7t Ay v Aol (Graham, 2004; Tsetsonis &
Hardman, 1996b; Zhang et al., 1998), 53] o] d & %<& 14

walol Tk 3 ARY HTGE Ywa+u+ R (Katsanos & Moffatt,
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2003)2F ZFolstAl vrERRTE o] AFellA A A el wE EiIF frolakA
257 vEbd 212 Cohen et al. (1989)¢] F&1 ¥ AMre] 44 v]EAx}
o wlasle] mAWAFH F TAGY T7H7F Avxn 2ad A
Ziogas et al. (1997)¢] &40 &5 UAW HFdd & TG vk
o okstE 7P ANt A3 S §F Tde T AMEY] A
#HFA A Gatol el 27 AA dEhdts d7AdE S8 ARl
7bed Aol vAl ZalA o] Agtel HbE didAbe] A#AHsE

S7He EE FA8HA T ol Zhang et al. (1998)°] 1A A1F 12
AIZE A EFo] A% 8AIZkel HDL-C #93 7= 714 A
Kantor et al. (1984)°] wieh= 1843t ¥ HDL,-C¥% HDL(—C9] &%=
b E7rettal BmadtE 5 AAN A 2Ee E9E Eed 2AF fA
S Adolth, gk o] AFedA EA7]o wWE EdatelE AHE A
o, A Aol A3 ¥ FA HDL-CO 57t FA7F 7 & Ao
2 Yehd 71E A9 AolE vER 1L

dRkA o2 HDL A 282 dAE-Zd2HE ofdddas
(enzyme lecthin: cholesteol acyltransferase; LCAT)ol| ¢l&] dgFS w+
oun, LCAT= <& o A5 we oz delAil dth(Frey
et al., 1991). 3}A| ¥+ Zhang et al. (1998) A A} 12417+ A &5 A 2] A]
LPL¥} LCATeS @Atz s TG 7H4#d F7F2 HDL.-C3
HDLi,~C®] s%7} F7hethar afglom, ax iAol A3 2ol &
&< HDL-C ¥W38t7F YebyA] @=thal ato] 2 A9 Aolgh A
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E YEhia 9l

o] Podl et al. (1994)°] LPL®] &4st= &7 4% #Fost
A=A dEuH, AEH Eo] AF GHCd ¥ A= A=
Edz =, of Aol A7 At &es el e dHolx

=
LPLS #4387k 37bso] A% Auuisel §ge v Aoz @

Fg, uAW Aol FH = LDL-CY 71 4% s, olx 59
Zstel AT BAZ 7hA 3 Qlvk(Karpe et al, 1993).

o] el LDL-C2& A A3} Hjaste] 643F &k A &2 2
Zbeblar, A A A5 247k Apolol A ME®] LDL-C %7} 3417}
EMe| Z7F FART AA dErg oy, Ao & g3= il o
of 22 Ave AR08 ATA WEH B SBIE HAFH F
TEAA we &7 yEhA gGEthe Bash gt EE
LDL-C &% Wse] s vAA X3tk d7443% 55 = o

!

(Tsetsonis & Hardman, 1995), @#HZ<l fFo=z 2% Z7}

fru
ol\

LDL-C& #&A7E Ae 289t o, 4549 fiaeEol
A H# ¥ LDL-CulAbel 3449 9% nlrke Adz v

al
o] £ uj(Ziogas et al, 1997), 4% LDL-C2 S71& <FstA]7]7] <3

4% TGe] #a) w&ol F7kshd FFAZL F7bshl, Z7be FFA
9 Tul FHAEwWAsZ gz Husta QuHGriffithes et
al., 1994). ©] el %= TGS S7kst @7 FFAR BE 54 4
T 6AIIAA Folet Al Srhekl e, 538 A A M A5 2A17F ALo]
oA ME®| FFA <7} 417k EMe] S7F FARG SA eyt o]
gk A 3= Katsanos & Moffatt (2003)e] Aol A 2wk A F gt
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SRS BE AL S $E2 @ BE 2FA 93

= oAvel dA @ ol @ ARt £EL o Gl 5E0] 5718

Bt w3 FES P me AR AT

LetAY SV fe7E leu R olE dadt
Ak F e 7F dvH(Griffiths et al., 1994; Svedberg et al., 1990).

o] A7l glucoses= A A A5 24]F Afolol A FM2 Zras
EM3 MEdA = F7kete], A A1ef A7]3F do Ha 28] A
Ao m yeytth sHARE Al7le] wE {3k zol= gl o=
Katsanos & Moffatt (2003)¢] A-AZel A A2 o] HH F &

N
do
o
ok
o
o
2

S AAEAE o 1547 ol F glucose’t F98kA sk ar, 1A
Walol 43 A R fostAl ozl Aykel th2 A vEebyt
o]y o] mAwrAe] HdFHE AWUAHTG, HDL-C, LDL-C,
FFA)¢l 57} 2@ HDL-C, LDL-C, FFA?] #3287 32 7tAgon,
glucoseol A= A Aol mel s 2Aean7t e o= Al

A HoHA A F LB WE EvlHE 7E ATshs

SEAl ol BuE molw A Wk oldd g AFel @
We £F FHOR sl YY LBl @ Ta AA vehg

o
o
frt
r,

sl o] x|, HDL-C, LDL-C, FFA, glucoseol A ERd A %]
e duFgades g ALY s EiA

S
>
N
2
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A Aol HAFHe Aol HH A -F o wE gy ~
Edg e W3}

RONS(reactive oxygen/nitrogen species)®] AAdo] aitsl who] 7] =
S T w sty ~EYAE fueiA FHH, A, dmE o
DNA £4H8 of7] 3 th(Halliwell, 1984). ©]213 RONS9| 71 2 4k3}
A & $Fol o= WASH (Finaud et al., 2006), A3 3= <3

bt

WA MDA:= A3 vlalsto] A5 243kl F7FsF A ’E, MEe]
AR gk ztolE YER AL QLo AA T o] F Ao 3]G
th o)== McClean et al. (2007)o] aLx|%2o] 4F $F LOOHF©]
ool S7FeAIRt, A AE 3 A LOOHTwFo] #Hagt= A
I opai zZpol b Atk o] Al M= AN A
7F AAaL, 5 A Fowk Skt Alke] s &
Ao ® UEut ol AW Aol dFH e A% 4hstA

3 Ao A 2E(Bloomer et al., 2009a), A ¥ (Bloomer et al., 2009b)

Ol
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= YEA Skt shAIRE AL & MDAS] S7k= tiAdAbel 9%
& WS glow AMRHBER g tFom ATt o] Fojxor & A
o] o},

T3k McClean et al. (2007)& 5 o A% HTG AA= A%
AbstA ~EY 29 ofstE 3 Zolgal Haste] TGH AbshA -~
Efzote] ARAGS AL o, o Al E A% TGZE A

=

A7 Bk AF 647 B

2 &3 ol YERA okt o= wHE Aol ux| ko] HFHI &
HEGS THRTe AR E AuE o, a4 A wE g
o2 Holw, SODe| 4 ¥ A #4akst(lipid hydroperoxide)] 57}

P RAew M E = dn

Aoae] aAsH sEsE GuF

p 84

S

(Blendea et al., 2005; Ceriello et al., 2002; Gaenzer et al., 2001; Gill
et al, 2004). A=, o] Aol g e AYFTo] =5 A

SR A mA Aol 2 Qe SODFAE AahH &3S o et

ShAIE AR R AZEe] sFe wE WstE Ay E w, MEA
F27A 355 AAIRE, A A Zhe] Aol
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b gleng gEd wE R s d e oyl St
ode fofsl & uwj, o] AFelM= mA Aol HFH 24t F
MDA= <7} SOD+= zHasto] 4bshs AEdAES fitshes Ao=

B ogloy, $EANE B9 M) EdE YA 99

3) nAW Aol AAS Ho] 4A A - F &5 WE FARH
= W3

215 HTGS Wid+ @44k 49] 7 3 7lsoldd s sk
A3lo] o] A=Al &S dth(Bae et al, 2001; De Koning &
Rabelink, 2002). o] Aol A= Aol A3 & Aol A¥tglo]
TG &4 S7F 2 datksl g9 #Fadsdo]l veva glor
ol= A= 7|E Al HaLgh wpel o] g sto] S m A
102 ForEtH(Mc Clean et al.,, 2007).
o] Ao A= baPWVE ZH3lo] 2§

o, AW Aol dH T baPWVE Ao AzEe] a5 mhet Wshrt
el #] ekttt 3kA % Mc Clean et al. (2007)9] 1ol A 2w
Aol A3 & "HaE=rE Srhsk, A At

k-3
ol A% PWVel 542 d&F= vdttaL skslon, Padilla et al

X

o

»

lo

A 7ke] AAF Faks

(endothelial dysfunction)< 7HAAIZITha st 59 T84S F=x
kit epAIRE o] ATl M= A olm IF HWuhs
UERA] ol 59 a8 sk ReTh

T3 PWVE S0l baPWVE o] &3 49, ANAE s 4s5 3
7He f1gk e9el ABIS] 54| 7bestth. ABIS B 5A7F 0

- 201 —



A A sHHM oJqo] gl ALoE FhFshal, 1.30]44¢ B9
e A3ls Aol vEbUE AS AR AR, 2004).

o] A= AW Aol HFH F R-ABI pre—2h, pre-4hel ME
= FYsA #4&, FM¥ EM2 F7Fstsi o, L-ABIE pre-2hol ME
v FYstA A, FMY% EM2 F7bstal ot BF AAH 9] Qhol
HEa o] o Qe e JAFRE=TF fAEJATAL afA sk

3

i olegol Atk AW oldd YEgsEIE Fu
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5. 24 &

of A= A AoldH F AWHAHTG, HDL-C, LDL-C,
] 2E# (MDA, SOD) % #7343 =(PWYV,

FFA), glucose®t 4Fs}h#
ABDE S4ste AA A5 A -5 74t
A= gdE prgetaat skelen,

D TGS SA4A 71l w Hlalske] A5 2-4-64]
el efstA S kst AtHp
2ok SAHA 7] whE gz

2) HDL-C9 ZAA7]
2:4-671 3kl gt =

£ s A1
o1, e A4 2 A

o wE Wss A vuste] A%
p<.001, p<.01, p<.01), = =L A
Ao} ZAHA N e A A A3} A5 247k A ME
7} EME T} Z7FE0] 2 Ao YERTHp<.05).
3) LDL-C= AX e} ZAAI7o] & Z5a-8& a7t e o
(p<.01), MElI Al A2 ¥} vlaste] A5 2:4-6A17e] frofstA F7t
&0 (p<.001), T7F&o] FM3} EM Rt} =7 vhepyt

4) FFAS] AA o] wel EMe] FMut A Jegov
HF 246429 FAFA Frekdn
§aIhE et gk

=4 7]

of uweh Az nvasto]

(p<.001). A Ao} SAGA 7] W &2z}
5) glucose= X9} Z=AA 7o W 43284 37} UEyon

(p<.05), AAZd 3} wlaiske] A5 2A13be]l FM=2> 4, EME S 7Héh3d
frel gk Aol gl

Ak, AA g SHA 7] w2

T

6) MDA<®] SH4A|7]o] & W
of Z7tsta o, MEAA F2stA S7Fe A th(p<.05). A=A 2 A
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ghe veRA okt
o] W Wil XA v wste] A3 2.4-64]
3t oW (p<.001), AA 2 ARk FHA 7] wE
A 2 JedA ekgidh

8) R-baPWVe] A2, FAHA7] B A ZHGA 7] e 454
Sae YEREA ot

9) L-baPWV9 HAe} SAHA 7] e Faaganrt Jego
U(p<.05), oM A4 4ds o3 avs gl AA @ ZHA7
2 Wik el

10) R-ABIE= HAX 9} SAHA7|] @2 528 a747F Yeyon
(p<.05), AAA2} vlaste] AF 2:47 7] ME+= 4, EMS Z71s
= Ae® yEyt A6 g2 Wt AXd AF 243k
frol gk Aol Ao (p

11) L-ABI= A2 SAA7] we Fs 28347t Hepgon
(p<.05), AA A3} HluLste] 25 24 7ke|

o~
=
do
Lo
ol
Qo
X
1
DN

ool AnE Fg B w, wAMACl JHE ARol, A AE
dAE S0P ASw UEton] baPWVel: Jae vA7 ekt
AAL A - o] LEAR ] WE AT ARl Asd A Fug
wol &7} Aol VERA kstr) oleld As: o] A BE ol
o Aszo] B
SFHET FEHAS TPl

WS g vlaelel 5o mw

)
o
o

o]

bW, A Aol HAR AF AF

=

12

0B FF AFIME $EHH ¢l

THE A Akshs vloleh

o,
p

rir
it
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Abstract

The Actual Study of Exercise Prescription for

Risk Factors of Cardiovascular disease

Lee Yoon Mi

Depart. of Physical Education
(Majoring in Exercise Prescription)
Graduated School of

SungShin Women's Univ.

The purpose of this study is to evaluate the influence of the
exercise on decreasing various risk factors of cardiovascular disease,
and to develop and promote the exercise program which minimizes
the adverse of the exercise while maximizing the beneficial effect.

The results are summarized as follows:

1. This study investigated the effect of different exercise intensities on
malondialdehyde(MDA) and superoxide dismutase(SOD). Ten healthy
college women were recruited. In the exercise trials, the subjects
jogged on a treadmill for a designated 40%VO;max and 80%V
O.max exercise intensities. Blood samples were taken at pre

exercise, during 30min, after exercise, recovery 30min, and 60min.
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High intensity exercise considerably increases both MDA and
SOD, whereas low intensity exercise has no significant changes in
MDA as well as no substance changes in SOD. Also, MDA and
SOD were not different between trials. However, based on the
outcomes, the results suggest that low intensity exercise would
reduce oxidative stress.

2. This study investigated that the influence of cardiorespiratory
fitness levels on body composition, metabolic syndrome factors
and baPWV. Forty-five middle aged men were recruited. The
results reveal that body composition related to obesity and
metabolic syndrome factors were increased with the decreased
level of the -cardiorespiratory fitness. There 1s no significant
difference in baPWV. However, this results suggest that low
cardiorespiratory fitness is one of the importance predictors of
cardiovascular diseases in the middle-aged male.

3. This study investigated the effect of the 12 weeks aerobics
exercise on body composition, metabolic syndrome factors,
atherosclerosis, inflammation and cardiorespiratory fitness in
middle aged. Subjects were assigned to three groups: nine
subjects with no medical condition(5 men, 4 women), ten subjects
with obesity(5 men, 5 women), and ten subjects with metabolic
syndrome(5 men, 5 women). In the 12 weeks aerobics exercise

program, all groups participated in energy requirements 500kl

day 1 at 50%~60% of maximal oxygen uptake (VOgmaX), 3 days

- week ' In all three groups, the decrease of body composition,
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related to obesity, improvement of metabolic syndrome, and
decrease of atherosclerosis, was observed. Thus, the results in
this study indicate that regular aerobic exercise for 12 weeks
plays a critical role in reducing the cardiovascular disease risk
factors of the middle-aged adults.

4. The objective of this study was to examine the effects of the
timing of exercise relative to the consumption of a fat-rich meal
on postprandial lipid metabolism, oxidative stress and
atherosclerosis after high fat meal consumption. Ten healthy
yvoung men were recruited. Each participant performed a control
trial(FM) and premeal(EM) and postmeal(FM) exercise. All
subjects had a fat meal in each trial, and jogged on a treadmill
for a designated pre and post of a fat meal. Blood samples were
taken at Oh(before the meal) and at 2-4:6h after meal. The lipid
metabolism(TG, HDL-C, LDL-C, FFA, glucose), oxidative
stress(MDA, SOD) and atherosclerosis(baPWV, ABI) were
analyzed. Oxidative stress and lipid metabolism were increased
after high fat meal, whereas there were no trial differences in
lipid metabolism and oxidative stress. In addition, no significant
differences were found in baPWV and ABI The results suggest
that single bout of exercise has no critical improvement In

metabolic impairment after the meal.

On the basis of the results of these studies, it is revealed that the
high level of cardiorespiratory fitness and the performance of the

regular exercise may attenuate the risk factors of cardiovascular
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disease. In addition, exercise intensity with 40%V02max resulted in
improvement of the cardiovascular diseases risk factors along with
the prevention of damages from oxidative stress. Gradual increase
of the exercise intensity is needed to enhance cardiorespiratory
capacity related to the reduction of cardiovascular disease risk
factors. However, the effect of the exercise pre or post high fat
meal in this study is inconsistent with the previous research. It is
assumed that the difference in the selected subject may alter the
findings of this study. Further study is necessary to clarify the

effectiveness of the exercise.
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