D

E
LICH.

!

=

S

ive

5
MZEXE HAIGHA OF

O N

o
[

2|

M

creat
commons

—

[—

t

[¢]

LICt:

O M
st

)

C
MNERLEAlL A

ZHE Metor

—
=
=

R0 5 A

i 0 <4 15
o) B¢ 53 o0
) E[o} o
) = 7
&3 10 ol 00
< il R
jum] J—

ol 0~ =
il 3 o on
) X Rr
Rr S =

%_ =B s
r o m._ -
o o O
_ Rr RO
% R of
o © o il
—_ jum]

1] N ol =
R iS ol =
= T Uo gwo
) RE] S
1 ° s =
o) K —
= TR mrr
&= o

ol Kl <. KM
80 ol JIJ =
Ee) W = )
©

X ESLICH

I 2t

tOd

ot |

[¢]

H

=

[¢

o]
lection

=

=

Disclaimer
O

5

FAI LEEHLH O OF
E2FH 29

¢}
X

=

]

0l N2 0| =3 & 72 (Legal Code)

HEAH0l [E 0l8Ke als 2o ol o



http://creativecommons.org/licenses/by-nc-sa/2.0/kr/legalcode
http://creativecommons.org/licenses/by-nc-sa/2.0/kr/

[ UCI]1804: 24011- 200000237588

]

o

2

gy

2009

alg
4
mﬂ

o

ol



Holo e g glo] HEHEE o] A 9
ARDAA LT DR o
oJ=X%| 31 o] v X of &F

The effect of Combined Exercise program on
Health Related Physical fitness, Blood variables and

Inflammation Markers in Obese Middle-aged Women

2009 24 259



g

104

2008+



¢
g

E

o

%)

~X

Nd

¢
g

E

Tor

%)

~X

Nd

¢
g

E

o

%)

~X

Nd

¢
g

E

o

%)

~X

Nd

124

2008+



Hr

ABSTRACT

~

155n.07

"
Hr

B

3.

5 _g.o]_g] Zg_g]

12

- 16

-17

2
No
BR

2

34



OF T T A eeeereeennte s

TH

=0

B

38

39

T
3!

—

U

40

IH

ﬂo

i\in

Gt
=0

EK

-

-

fuze)

A

47

=y
Py

B

95

)

Yy

=K

.
ol

119

o
oR
B

R



<Table
<Table
<Table

<Table

<Table
<Table
<Table
<Table
<Table
<Table
<Table
<Table
<Table
<Table
<Table
<Table
<Table
<Table
<Table
<Table
<Table
<Table
<Table
<Table
<Table

=
1> Comparison of physical characteristics between two groups ==« 38
2> Measurement 1tem and inStrument .................................................................. 40
3>Formula Of IRM ..................................................................................................... 45
4>Combined EXEIrciSe PrOGIaImL  «resss ettt sttt 46
5,1>t,test Of Body Welght ....................................................................................... 48
5-2>Tests of Between-Subjects Effects of Body weight «reeeeemreeseeeseeseeenne 49
5—3>Estimated Marginal Means Of BOdy Welght ................................................. 49
6,1>t,test Of %Body fat .......................................................................................... 50
6-2>Tests of Between-Subjects Effects of %6Body fat «weeeeereeseesemeeseneeneenn 51
673>Estimated Marginal Means Of %Body fat ..................................................... 51
7_1>t_test Of LBM ..................................................................................................... 52
7_2>TeStS Of BetWeenfsubjeCtS Effects Of LBM ................................................. 53
773>Estimated Marginal Means Of LBM ............................................................... 53
8_1>t_test Of WHR .................................................................................................... 54
872>Tests Of Between—SubjectS EffeCtS Of WHR ................................................ 55
8-3>Estimated Marginal Means of WHR «-srsereseesseeesseusenisessseniieiiseeisssiieninac. 55
971>t7test Of BMI ...................................................................................................... 56
972>Tests Of Between—SubjectS EffeCtS Of BMI .................................................. 57
9-3>Estimated Marginal Means of BIMMI «srseeseeeseeseesesiseussesisseiiseniesissnienenec. 57
10,1>t,test Of Muscle Strength .............................................................................. 58
10-2>Tests of Between-Subjects Effects of Muscle strength «eeeeeeeeseeeeeee: 59
10-3>Estimated Marginal Means of Muscle strength ««eeeeeeeeseeesmesesenisenens 59
11_1>t_test Of MUSCle endurance ........................................................................... 60
11-2>Tests of Between-Subjects Effects of Muscle endurance --«-«:weeeeeeeee: 61
11-3>Estimated Marginal Means of Muscle endurance «:«s-soeeseeseseseeseeeneens 61



<Table
<Table
<Table
<Table
<Table
<Table
<Table
<Table
<Table
<Table
<Table
<Table
<Table
<Table
<Table
<Table
<Table
<Table
<Table
<Table
<Table
<Table
<Table
<Table
<Table
<Table
<Table

12,1>t,test Of Flelelhty .......................................................................................... 62
12-2>Tests of Between—-Subjects Effects of Flexibility «-weoeeereeerreseeseerenereeenees 63
1273>E5t1mated Marginal Means Of Flelelhty .................................................... 63
13_1>t_test Of Cardiovascular endurance ............................................................. 64
13-2>Tests of Between-Subjects Effects of Cardiovascular endurance - 65
13-3>Estimated Marginal Means of Cardiovascular endurance == 65
14_1>t_test Of TOtal ChOleSterOl ............................................................................. 66
14-2>Tests of Between-Subjects Effects of Total cholesterol «««:weeeeeseeeeeess 67
14-3>Estimated Marginal Means of Total cholesterol «:eweremmemrereeseseennennenees 67
15,1>t,test Of Triglyceride ...................................................................................... 68
15-2>Tests of Between-Subjects Effects of Triglyceride «eeereeremeesnenenennes 69
1573>E5t1mated Marginal Means Of Triglyceride ................................................ 69
16,1>t,test Of Hematocrit ........................................................................................ 70
16-2>Tests of Between—-Subjects Effects of Hematocrit «owewereeeremreseseseeeennes 71
1673>E5t1mated Marginal Means Of Hematocrit ................................................... 71
17_1>t_test Of HDL_C .............................................................................................. 72
1772>T6Sts Of Between—SubjectS Effects Of HDL7C .......................................... 73
17_3>E5t1mated Marginal Means Of HDL_C ......................................................... 73
18_1>t_test Of LDL_C ............................................................................................... 74
1872>T6Sts Of Between—SubjectS Effects Of LDL7C ........................................... 75
18-3>Estimated Marginal Means of LDL—C «swseeeeereserismiesineriseminemsesineissciinees 75
19,1>t7test Of Leptm ................................................................................................. 76
19-2>Tests of Between-Subjects Effects of LepLin «- - wsewsseesseesseuserireusncuines 77
1973>E5t1mated Marginal Means Of Leptln ........................................................... 77
20,1>t7test Of Glucose .............................................................................................. 78
20-2>Tests of Between-Subjects Effects of GlucOse »woereeerrsmssssmsseininenns 79
2073>E5t1mated Marginal Means Of Glucose ........................................................ 79



<Table
<Table
<Table
<Table
<Table
<Table
<Table
<Table
<Table
<Table
<Table
<Table
<Table
<Table
<Table
<Table
<Table
<Table
<Table
<Table
<Table

D115 t-teSt OF TNSUIIR w+rererererereeemrmsmsesesnsssssssss s esessses ettt saeses s )
21-2>Tests of Between-Subjects Bffects of INSULN «sewsserseresermseesseeseeiscinns 31
21-3>Estimated Marginal Means of INSULN «swwsseeseeseesseeseemssemmemmsemsnieseiens 81
D9 1 >t-test Of Free FAl MMASS -ttt ]2
22-2>Tests of Between-Subjects Effects ofFree fat mass woeeeeeeseesesesenenees 83
22-3>Estimated Marginal Means of Free fat mass s seereersreesseeisienseens ]3
D31 t-test Of CRIP -weererereresesemesesesiemiete et is ettt ’4
23-2>Tests of Between-Subjects Effects of CRP «sewssreseeeresseessemresneeseineens 85
23-3>Estimated Marginal Means of CRP «+seresereseesresemiemierisssisesiseessensscions 85
DA 1t-test Of WIBE  rrererrrrrrrrereereresetetstisisiessts st s st 36
24-2>Tests of Between-Subjects Bffects of WBC wsseeserserssersseeseeiemiieinerienens ]7
24-3>Estimated Marginal Means of WBC wswesseeeeremsressressemcmisimesmensseieeens ]7
D5-1>t—teSt Of FIDIINOGEN -+ wrsreesserssressermsresseemsimieimsiessscsesaise s 88
25-2>Tests of Between-Subjects Effects of Fibrinogen oeeeeeeeeesssesesenes 89
25-3>Estimated Marginal Means of FIibrnogen - eeresseeseessuinseseeeneeens ]9
D6-1>t—teSt OF AIPONECHI +rvsrersseessersserssemsserssemienisssissesi it 90
26-2>Tests of Between-Subjects Effects of Adiponectin ««:-weeeeermeesressseeeeeees 91
26-3>Estimated Marginal Means of AdiPONECtin - - -swsseresersersessseriserierieeens 91
V71 >t-test Of INLErlEUKIN 6 - rrrrrrerrrrererrmresrreseiemese st 92
27-2>Tests of Between-Subjects Effects of Interleukin=6 «:-:eoeeeeemeeseseeeneeeee 93
27-3>Estimated Marginal Means of INterleukin-—6 - -werereeeeserierineeinceens 93



<Figure
<Figure
<Figure
<Figure
<Figure
<Figure
<Figure
<Figure
<Figure
<Figure
<Figure
<Figure
<Figure
<Figure
<Figure
<Figure
<Figure
<Figure
<Figure
<Figure
<Figure
<Figure
<Figure
<Figure

2>pre—post
3>pre-post
4>pre-post
5>pre-post
6>pre-post
7>pre—post
8>pre—post
9>pre-post
10>pre-post
11>pre-post
12>pre-post
13>pre-post
14>pre-post
15>pre-post
16>pre-post
17>pre-post
18>pre—post
19>pre-post
20>pre—post
21>pre-post
22>pre-post
23>pre-post
24>pre-post

o "8 5 X

........................................................................................... 39
Of Body Weight ............................................................................... 50
of HBOy. fat i -
Of LBM .............................................................................................. 54
BT -
Of BMI ............................................................................................... 58
Of MUSCIG Strength ......................................................................... 60
O MUSCle. nAUPALEE -ttt -
Of Flex1b1hty ..................................................................................... 64
Of Cardiovascular endurance ...................................................... 66
Of Total cholesterol ...................................................................... 68
Of HDL*C ....................................................................................... 70
Of LDL_C ........................................................................................ ’72
Of Triglyceride ............................................................................... 74
Of Hematocrit ................................................................................. 76
Of Leptin .......................................................................................... ’78
Of Il’lSlllil’l ......................................................................................... 80
Of GhICOSC ....................................................................................... 82
Of Free Fat ACld ........................................................................... 84
Of CRP ............................................................................................. 86
Of WBC ........................................................................................... 88
Of Fibrinogen .................................................................................. 90
Of Adiponectin ................................................................................ 92
Of Interleukinf6 ............................................................................. 94



ABSTRACT

The effect of Combined Exercise program on
Health Related Physical fitness, Blood variables and

Inflammation Markers in Obese Middle-aged Women

Cho, Wan-Ju
Advisor : Prof. Won, Young-Doo. Ph. D.
Department of Physical Education,

Graduate School of Chosun University

This study aimed to examine the effects of composite exercise program on
health-related physical fitness, blood components and inflammation markers. In order
to achieve this purpose, this study conducted a 12-week composite exercise program
which mixed aerobic with anaerobic exercises in 30 obese middle-—aged women with

a body fat of over 30%. Finally the following results were obtained.

1. For the health-related physical fitness, there was no difference between the
experiment group and the control group in the pre-test of two groups concerning
body composition-related weight, %body fat, LBM, BMI, and WHR, whereas there
was an increase or a decrease in the post-test. The experiment group showed an
increase or a decrease between the pre-test and the post-test, suggesting the
effect of the composite exercise program on body composition in obese

middle—aged women. For physical fitness, there was no difference between the



experiment group and the control group in the pre-test of two group concerning
muscular strength, muscular endurance, and cardiorespiratory endurance, whereas
the results of the post-test showed a significant increase. There was no difference
in flexibility between the pre-test and the post-test. The experiment group showed
an increase in muscular strength, muscular endurance, flexibility, and
cardiorespiratory endurance between the pre-test and the post-test, suggesting the
effect of the composite exercise program on health-related physical fitness in obese

middle—aged women. There was no difference in all factors in the control group.

2. For blood components, there was no difference between the experiment group
and the control group in the pre-test of two groups concerning TC, LDL-C, TG,
hematocrit, leptin, insulin, and FFA, whereas the results of the post-test showed a
decrease, which meant a significant difference. There was no a significant
difference in HDL-C and glucose between the pre-test and the post-test. The
experiment group showed an increase or a decrease in muscular strength, muscular
endurance, flexibility, and cardiorespiratory endurance between the pre—test and the
post—test, suggesting the positive effect of the composite exercise program on
blood components in obese middle-aged women. There was no difference in

hematocrit. There was no difference in all factors in the control group.

3. For inflammation markers, there was no difference between the experiment
group and the control group in the pre-test of two groups concerning CRP,
fibrinogen, and interleukin-6, whereas the results of the post-test showed a
decrease, which meant a significant difference. There was no a significant
difference in WBC between the pre-test and the post-test, but there was a
significant difference in adiponectin. The experiment group showed an increase or

a decrease in CRP, fibrinogen, adiponectin, and interleukin—-6 between the pre-test



and the post—test, suggesting the positive effect of the composite exercise program
on inflammation index in obese middle-aged women. There was no difference in

WBC. There was no difference in all factors in the control group.
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al.,, 2005, Havel, 2002; Pittas et al., 2004). £3] H|%t
gado]l miNE ol A7) wjEol o]2g Adipocytokines® itH|o]ito]l AzbE thabAd A
of I Fag dgS sk Aoem Wi Ha Jth(Havel, 2002). o] ¢k o] H]
qkol A Adipocytokines®] 4] o] A
et al., 2001).
o= AEAQ AduA APAA o9 vE o] AFasEe] AEaAESI

AE Aolghs AFAAI) AAEHT Qi) Ed| AEAAAS | ¢S v X Adipocytokines
o] IL-6(Interleukin-6:IL-6), TNF-a(Tumor Necrosis Factor-a: TNF-a), WBC(White blood
cell: WBC), CRP(C-Reactive Protein: CRP)%©¢] #9743} AdAA A3t IS o =3}
= M2 AEZA dFH Jei(AEAE, 2007, Espersen et al, (1990); Koerner et
al.,(2005); Nemet et al.,(2005); Pittas et al.,(2004); Ryan et al.,(2000). #|%Z=2]-2 H]gkoj
M IL-6 25 F7HA7IH 53] WAAe] S71E W 3 &9 W] IL-67F S7FshA
AL oA AW EHlE Zdete Aw ATAARIEFTES e @il By

AL 9t (Nonogaki, & 1995). 1¥]al da#HTAAR]D IL-6, TNF-a9} viz7HAl= A A

54 g o AauA

riet

o
r1o

g% Adiponectin 55 #AAAIZITHAL TH(Weyer

e

o]

X Eolxor dyyE IF Adiponectine %
A Bl @S AW, BlRtoly Fwe] A9 Aol e Aowm dEA 9

(Weyer, 5 2001; Cnop,5 2003). 53] ®|vto]lx dZF Adiponectin®] A3dt¥+= 7]d&
TNF-a¢] Adiponectin A 2§02 <3 Yepdrh(dghn]vkets] 2005). =3 F8 4
g o) stu A FAaSsolu Ao oz dA = €% CRPY B9+=

WA, 3595 48, 493

° , YO o ° 0

kr

o

Hwk 585 dAIA 754 9 9 d3S&HH a8 95 T 22 B2
o1k} AFAAo] wE AoR Hu FHi dtH(Festa D'Agostino et al., 2000; Pannacciulli

et al,, 2001; Yudkin Stehouwer et al, 1999). o]% W92 CRPF+2 F717]& & 71A
T 2QlomA e A9 o] Holgkth MRty CRP9Y] d#de 95 A 9A
Aol E7ERIQN IL-6, TNF-a9] A/go] AtzzelA dojdtis Aol 7]l gtta B s}
9 tH(Pannacciulli et al., 2001).

Maffei(1995)2 % leptin v+ AWx2 9 ¢ 9 vtz AaATAAV 52 A=
B Ha glom, 53] leptin¥ A WEFESRe] Al Bl Cnop (2003)2 sl =, I
YolE# ¥(WHR)& =2 433A7F 9o, Considine(1996)2 1% 1+ Ao =2&9 =



ol itk stlom AFEE2EAY A A AFIT 2R Fo] Al leptin wH7F FHAE
I (Florkowski et al., 1996). Jled 3y} 232 T2 Fo A] leptin £H & T7FsHH o
Aol dAHT =L leptin FES Bt X3 tH(MacDougald et al., 1995).

E3 FAtAEFol dF leptin Fo A= G 105 ol AVIFF FAbARF ol
g% leptin =5 st Zarzlon 53] AR U= AAdA B2 dFS VA=
Zdgko] 91, Adipocytokines¥ LHE Ao HAAAS 7IXHA HFtEci H st
(Hickey et al., 1997; Nara et al., 1999; Gutin et al., 1999; Essig et al., 2000).

AgA 5ol dF leptinol v xE= AANAM Espersen et al, (1990), Koerner et

al.,(2005), Nemet et al,(2005), Pittas et al.(2004), Ryan et al.(2000), A1 &(2004), 97

(o

A (2007)L vwFE 3ol Aol Al A dA L% = W (resistance exercise program)S A Al
A3 bR A P AFE (resting metabolic rate; RMR)©o] &7} 12 A F 3} A x)Whako] 743}
Ao ey FTE dA leptine] ZHZF 29%, 36%% A o, Adipocytokinesdt A

WS Hole Zom Hol AYAYEE Tade fiaadds T=a9d rpiriA =

rle

Adipocytokines &0l H|<=gh 3S v A "y B s

$Fo] AFxFo n A= B o] tste] Espersen et al, (1990), Koerner et al.,(2005),
Nemet et al.,(2005), Pittas et al.,(2004), Ryan et al.,(2000), Ostrwski et al.,(1999), Yudkin
et al,(1999), Havel et al.(2002), 97 (2007), 7417 (2006), =& (2004), °]&%1(2005),
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<Table 1> Comparison of physical characteristics between two groups

_ Exercise Group (n=15) Control Group(n=15)
Variable M+SD M+SD
Age
49.67+3.37 49.33+3.42
Height(cm)
158.05+4.71 160.19+2.88
Body weight(kg)
68.71+2.14 68.80+2.03
Body mass index()
27.56+1.59 26.83+1.08
WHR(ratio)
94+ .04 93+£.04
Body fat(%)
33.15%1.44 32.60+1.21
Lean body mass(kg)
42.09+1.71 41.94+2 .31

WHR: Waist-to—Hip Ratio
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<Figure 1 Experiment Design>
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<Table 2> Measurement item and instrument

7Z}E Z2H T = <Table 2> #t},

Item Instrument Country Manufacturer
.. Height, Weight KOREA Autocursor measurng
Body composition
In-body 3.0 KOREA Touch
Muscle .
Back Muscle strength JAPAN Potentiometer
strength
alth- Muscle
Health Sit-up KOREA LED
Related endurance
Physical . . B
Flexibility Sit & Reach KOREA Time/sec
fitness
Cardiovascular . .
AiroBike JAPAN LED
endurance
ADVIA1650
TC USA Enzymatic Method
(Pureauto S CHO-N)
ADVIA1650
HDL-C USA Selective inhibition
(cholestest N-HDL)
ADVIA1650 .
LDL-C USA Enzymetric method
(cholestest LDL)
ADVIA1650
TG USA Enzymatic Method
(Pureauto S TG-N)
Gamma Counter
Leptin (Human Leptin 125 Tubes RIA USA Radioimmuno Assay
KIT)
. Gamma Counter .
Insulin . USA Radioimmuno Assay
(Insulin RIA KIt)
ADVIA1650
Glucose USA Hexokinase method
(Glucose)
. HITACHI 7600-110
Free Fat Acid JAPAN Enzyme
(NEFA)
ADVIA 1650 Immuno-Turbidimetric
CRP USA
(CRP) Assay
WBC Cell-Dyn1700 USA VCS Method
Fibrinogen Versa max USA Elisa Method
Gamma Counter
Adiponectin (Human Adiponectin 125 Tubes USA Radioimmuno Assay
RIA KIT)
Molecular Devices V-MAX220
Interleukin—6 VAC ELISA reader USA ELISA

(Quantikine@®human IL-6)
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(4) A3 A T+ (Cardiovascular Endurance)
AG A7 Z2AHL AAA dZauEHE o] L4sle] B 60RPML 3 A4Z O w
ol A 287t FH LTS AAst wE 15 watt A FEE FHA I E A HASE
13 (Nho, 1998) 0.2 A 4] 3} %t}
B3 HE2E Al Avrg(Heart rate), ¢ 2 F#4 =% A =(Rating of
perceived exertion)s ¢ W3lE #I#dsto] I AHAA A A, HAEd FEHE AFHo=R
Aletal, g oz ojde] glE e sk FA TR F 1E T AYLE
< AAsgor, 49U E ml/keg/mino 2 FA 8T
A8 e EZRa AR A 127 Fol A
AA R Fagor ZA77|E
-N st 1EE A
HDL-C) A& A &
S
25

o3
T

?l_
cholesterol: TC)#
]S Pureauto S CHO-N=S o] &

3 "ga
12A17F T 5
J| 2~ 8] & (Total
] ¢FS Cholestest N-HDL & A}-& 3} 9t}
= A A ¥ (Triglyceride
o]

XH 6‘:]
e
2 X 5
=9 24" & (High Density Lipoprotein-Cholesterol
Hom,
AF-8-3f
o
o #HA =] 7} E2¥E Human
EIRL R

stAch 3
ADVIAL6500. 2 A1 A] 5} 9] 0 v
= b el Q

AAE g Z ~H = (Low Density Lipoprotein—-Cholesterol: LDL-C)2
Cholestest LDLZ
< Pureauto S TG-N= A}-&3}
AgA o PEG %

sfo] EAlslR o,

(Selective inhibition) 2. 2 ¥4 &}
o] &

o
o2 FAsF o, Aok
TG)& E4aHosE FAsI o, A%
Leptin®] A H -2 RIARadioimmuno Assay)
Leptin®} Human Leptin Antiserum< 23 A| 7], o]
in® Y& SAHs= olTIAN dYE
s} %A ot
om, HAA e I *
HA7beto] A &

2o
TE

Kol
—

A2 E formol 4 Lepting]
A%d =

S Human Leptin 125 Tubes RIA KITE A}-&
RIA (Radioimmuno Assay) i 2.
AANE
< Insulin RIA KI AF-8-31 A

o
'lrr‘

— 43

Insulin®] ZAAFLH
Eo] Ao AdH
] F4st9oH,

A o}

i

A 3t
5 B/F g = 3
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£3t9 o™, 94 340nmell 5] NADHY F34 %=

7S SAsR oM, Al Glucoses AFE3FATH Free Fat Acide] AAFEH -2

olN

Enzyme® 2.2 3 om, &3 =9 fg AH2to] CoAdt ATPE %542 3+ ACS

=

7F 283l AcylCoA, AMP % Pyrogenic Phosphoric acid7} A ® k. 194 o A
AAE AcyICoA°]l ACOD7F #83le] 2, 3-Trans—enoyl-CoA % HA3}F=471 AA
k. ACS ®ES Fo ZESE CoAs AAREES Adste= ACID-PODe| wHg o
N-ethylmalaymideE Z&A]17]H CoAcol 93 A= A AT, o7joA HFHoz
AAdE Fdaksteas PODY FEo3 4-AASE EMSTE 43t A AA A4
quinones A A dth o] AA quinoneS W# 555nmmoll A AT Z A FY XA X

£ 7393, Aeke NEFAZ A3 gt

o FRY FA FAFA WSL oA g sdAt $PR o THWLS B

572nme] EHE WHEA weke W, 7 Wsge A Fo CRP HEel M
BE FEE 9n 9t EFL oM FFAE A4Sl AA F9 CRP FEE
Ta g em, Aoke CRP-Latex(IDX2E A4 819

Adiponectin®] AP S RIA(Radioimmuno Assay)®, AAe] 21 7} %25 murine

1101'

Adiponectin® multispecies Adiponectin Rabbit Antiserum= ZA3FA]7]1, o] A Ao PEG
ZAeks o FAY QAT o] g3l

om, A9 Human Adiponectin I Tubes RIA KITE A}-43}93 T}

e

HAE Yol Aete formoll A Adiponectin® %<
1

Interleukin-62]  #HAPYH S  sandwich enzyme immunoassay(ELISA)Z o] HAAl:=

N\

ot
32

Al
A

A

sandwich enzyme immunoassayde]e] A=FAd welty. Eo]Z<l IL-6 monoclonal
antibody 7} % ¥ microplateol] R HAE Fo] IL-69 AFAIA A3t FA= v
E F AAAAS E& vAgd" 24 AAS IL-6° 5042 enzyme-linked
polyclonal antibodyS 2} welloll 713t} B Z % antibody-enzymeS A4 38}al, substrate
solutions 7}t IL-6 A¥=4-> WS ghrh o] wf A HA RS Y1 FHEE ¢

=243y om A2kE Quantikine®human IL-62 AF&-3F3
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o] E MAIE o] g3to] wlx Ze ~(Bench press), @ & t}2(Lat pull-downs), E #}0]
Al o} ="l A (Tricep extension), ®Fol4l A (Bicep curls), A % (Sit-ups), Z=HE
(Squats), @2 J2=d A (Leg extension), @l ZA(Leg curl), Z= # o] Z(Calf raises)
o] 9F =5 1RM 50~70%2 == 1253t 5 53] A A5

ACSM(2006)¢] Aol oA FAtA&&5 F3 Al Polar Heart Rate Analyzer(Polar

Electro OY, Filand)& #&3to] HaxAdry W oAl AAstgon, 52z 17

AL GFAA C FIEUZ Sl o5 245 H 44744 AAskdth FAA A =
sz <FE-4>3 2

<Table 3> Formula of 1RM (M S35t 7, 71995).

IRM= W0 + W
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<Table 4> Combined Exercise Program

A. Aerobic Exercise

ltem Content

Time

Warm-up Gymnastics, Stretching

10min

Treadmill
5days a week
1~4 weeks 40~50% THR
5~8 weeks 40~60% THR
9~12 weeks 40~70% THR
Walking, Running

Aerobic Exercise

30min

B. Resistance Exercise

ltem Content

Time

Weight machine
10~ 12RM, 2set
Sdays a week
) , . Bench press 6. Squats
Resistance Exercise ,
. Lat pull-down 7. Leg extension
. Triceps extension 8. Leg curl
. Biceps curl 9. Calf raises

. Sit-ups

o~ W0 DN =

30min

Cool-down Gymnastics, Stretching

10min
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1. AT
1) A% (Weight)

<Table 5-1>°c A H= ute} o] A5 W= 4 5 A 68.71+2.14kg

il
=Y
Mo

of| Al
oAA % F 64.25+230kgo 2 Fxdle], BAHORZ Fog o7t YE FHoZ Yy
EFktH(p<.001). thZ ol A AFA 68.80+2.03kgoll A AFF- 68.55+1.60kg &2 5712 o
2 fofe ezt gle oz veiwgth Hded wE AFe Heols wlag Ay Ab
AR A= SAHCR fFoa Aol7t glE o veygon, AFHAAE F

&P AR Fo7 Aol7t U= ASE YERSHH(p<.001).

<Table 5-1> t-test of Body weight

Item Group pre test post test post-pre / Y/
EG 68.71+2.14 64.25+2.30 4.467 14.571 .001
CG 68.80+2.03 68.55+1.60 247 1.211 246
weight (kg)
/ 114 5.944
0 910 .001

EG=Exercise group, CG= Control group



<Table 5-2, 5-3>0|4] Hi= n}e}

& tEao]l 6852kg Aol

20012 e b fro gk 2ol 7} e

<Table 5-2> Tests of Between-Subjects Effects of Body weight

A3t Agold 4% H

e oW, A=144.288,

TypelllSum )
Source ar MeanSquare Val Sig.
ofSquare
Corrected Model 224.189(a) 2 112.095 120.337 .000
Intercept 2.067 1 2.067 2.219 148
Covariate 85.084 1 85.084 91.341 .000
GROUP 134.405 1 134.405 144.288 .000
Error 25.151 27 932
Total 132518.140 30
Corrected Total 249.340 29
a R square = .899 (Adjusted R square = .892)
<Table 5-3> Estimated Marginal Means of Body weight
ltem Group adjusted mean F 0
EG 64.28
weight(kg) 144.288 .001
CG 68.52

EG=Exercise group, CG= Control group



A pre weight [ post weight

69
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67
66
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64
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61
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<Figure 2> pre-post test of Body weight

2) AAE( %Body fat)

<Table 6-1>°1A X npe} zre] AAWES] RE= HAPTLdr =5 A
33.15£1.44%°1 A &5 F 2827+1.06% %2 Fxstd, TAHoZ fFgd Hol7t A&
Aoz YERGTH(p<.001). HETol A= AbA 32.60£1.21%001 A AFS 32.60+97% = F
AF oz fFojg Aol7k gle Aoz yeyeh Ak 1 AALE Ao]E vug 4
W AR AANA = AT T FAALRE frofg atolrt gle AR YEy o AlS
Arte e Jd 7 BAACR fog Aol7t = Ao RE YEFSTHE<.001).

<Table 6-1> t-test of %Body fat

ltem Group pre test post test post-pre / 0
EG 33.15+1.44 28.27+1.06 4.880 15.980 .001
CG 32.60+1.21 32.60+.97 -.007 -.029 977
%body fat
/ -1.124 11.666
0 271 .001

EG=Exercise group, CG= Control group



<Table 6-2, 6-3>°cA HE vt} o] FRAEAS AT A3 AATeA +4
T

| s

(<

Zato]l 32.74% AP 2814% = tEro] =A UERt o, £=234.405,

oh
p~0012 et 7 o d 2ol 7k vrEbyk T

<Table 6-2> Tests of Between-Subjects Effects of %body fat

Source TypeliiSum ar MeanSquare Val Sig.
ofSquare
Corrected Model 152.812(a) 2 76.406 117.766 .000
Intercept 9.777 1 9.777 15.070 .001
Covariate 11.545 1 11.545 17.795 .000
GROUP 152.082 1 152.082 234.405 .000
Error 17.518 27 .649
Total 27962.050 30
Corrected Total 170.330 29

a R square = .897 (Adjusted R square = .890)

<Table 6-3> Estimated Marginal Means of %body fat

ltem Group adjusted mean F 0
EG 28.14
%body fat 234.405 .001
CG 32.74

EG=Exercise group, CG= Control group



A pre %body fat O post %ody fat
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<Figure 3> pre-post test of %Body fat

3) A A Y (Lean Body Mass)

<Table 7-1>°|A HE= H}e} Fo] AR wWees APTdA 5 A
42.09+1.71kgol A &% F 4364:1.71kgZ ZF7}ste], A2 §23 o7t U+
Aoz YEISTHp<.001). 2ol A= AFA 41.94+2.31kgoll A1 AFF 41.59+2.25kg & 2
TAHR fFog Aozt gle Aoz vEyth Je 1k AW AolE wag 4
W AP AN A = BAACR foF Aot flE AoR2 dERg oy AR ALl A

o2 YEFS T (p<.01).

A 2 AN £98 ol At

2

<Table 7-1> t-test of LBM

Item Group pre test post test post-pre / 0
EG 42.09+1.71 43.64+1.71 -1.5467 -4.579 .001
CG 41.94+2 31 41.59+2.25 3513 2.054 .059
LBM(kg)
/ -0.206 -2.808
0 .838 .009

EG=Exercise group, CG= Control group



7-3>0] A B el o] FRAEAS AAIT A3 AAGlM A
oS Aol 4357kg, tiEwro] 4155kgo® Aol EA UEW o™, £=27.014,

2=0012 Het b Fo g ko] 7F vy

<Table 7-2> Tests of Between-Subjects Effects of LBM

Source TypelliSum ar MeanSquare Val Sig.
ofSquare
Corrected Model 116.059(a) 2 58.029 56.756 .000
Intercept 2.998 1 2.998 2.932 .098
Covariate 84.499 1 84.499 82.645 .000
GROUP 27.620 1 27.620 27.014 .000
Error 27.606 27 1.022
Total 54623.107 30
Corrected Total 143.664 29

a R square = .808 (Adjusted R square = .794)

<Table 7-3> Estimated Marginal Means of LBM

ltem Group adjusted mean F 0
EG 43.57
LBM(kg) 27.014 .001
CG 41.55

EG=Exercise group, CG= Control group
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<Figure 4> pre-post test of LBM

4) 9 Y olEd W (Waist to Hip Ratio)
<Table 8-1>0]A HE nle} o] WHRE Wat= A Folr &% A 94+.0400 A
TE F 89+0302 A, TAAHR Fo3 oyt de Aoz e

(p<.001). 2T NA = AP 93+.0400 4 A 92+.030= FA

2
o
fr
:[o
{o
o
)
o
N

)

g oz et A9 7 WHRe) ol #lud A% ARgA A SAH 0
2 fO% Aol gl Ao 1

g zpol7b 9= Aoz UEFSTHp<01).

gkont, AFAANAE AT 2 BAHoE feo

<Table 8-1> t-test of WHR

ltem Group pre test post test post-pre / 0
EG 94+ 04 .89+.03 .0500 4.089 .001
CG 93+.04 92+.03 .0073 1.434 174
WHRi(ratio)
! -0.788 2.879
0 437 .008

EG=Exercise group, CG= Control group



<Table 8-2, 8-3>0A H nfe} o] FTEAIEAMS HAAF 23 WHRelM 4
e o™ £=14.068, p=.001

|
han

H P2 glxzdo]l 93, A¥To]l 89 gxTol =

= A9 7 fo Aolsh Ve,

i)
av)

<Table 8-2> Tests of Between-Subjects Effects of WHR

TypelllSum .
Source ar MeanSquare F Sig.
ofSquare
Corrected Model 1.357E-02(a) 2 6.787E-03 10.587 .000
Intercept 1.772E-02 1 1.772E-02 27.639 .000
Covariate 6.520E-03 1 6.520E-03 10.171 .004
GROUP 9.018E-03 1 9.018E-03 14.068 .001
Error 1.731E-02 27 6.410E-04
Total 24.983 30
Corrected Total 3.088E-02 29

a R square = .440 (Adjusted R square = .398)

<Table 8-3> Estimated Marginal Means of WHR

ltem Group adjusted mean F 0
EG .89
WHRi(ratio) 14.068 .001
CG .93

EG=Exercise group, CG= Control group
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<Figure 5> pre-post test of WHR

5) A A A FA 3 (Body Mass Index)

<Table 9-1>0|4 Hi= n}e} Zro] BMI®] W3t AgollA] &5 d 27.56+1.59kg/m>l
Al s F 2576+146kg/m? 2 A4S, FAALE fo ztolrt e Ao ey
(p<.001). gzl A e AP 26.83+1.08kg/m? ol Al AFS 26.73+.89kg/m? &= F A A o
22 H9F A7t gl Ao ® vEEt »w 3 BMIS Aol g Hlwd Az A
At i BAAHCR F% Zo7t e AoE el oy AFAAME Ja gt
FAAoR FoF o7t dE AoR e THp<.05).

<Table 9-1> t-test of BMI/

ltem Group pre test post test post-pre / 0
EG 27.56+1.59 25.76+1.46 1.7967 13.957 .001
CG 26.83+1.08 26.73+.89 .0993 1.241 235
BMI(kg/m?)
/ -1.480 2.179
0 152 .040

EG=Exercise group, CG= Control group



<Table 9-2, 9-3>°llA H ute} o] FRAEAS A 23 BMIOA =449 3
> tEato] 27.04kg/m?> A@Pto] 2545kg/m* Eto]l A UERW O™, A=128.860,

p=001= et b Fo gk 2ol 7} ekt

<Table 9-2> Tests of Between-Subjects Effects of BMI

TypelllSum .
Source ar MeanSquare F Sig.
ofSquare
Corrected Model 44.347(a) 2 22173 162.932 .000
Intercept 674 1 674 4952 .035
Covariate 37.387 1 37.387 274.721 .000
GROUP 17.537 1 17.537 128.860 .000
Error 3.674 27 136
Total 20715172 30
Corrected Total 48.021 29

a R square = .923 (Adjusted R square= .918)

<Table 9-3> Estimated Marginal Means of BMI

ltem Group adjusted mean F 0
EG 25.45
BMI(kg/m?) 128.860 .001
CG 27.04

EG=Exercise group, CG= Control group
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<Figure 6> pre-post test of BM/

2. A3 BEAH

T

1) &8 (Muscle strength)

<Table 10-1>0°A] X nvfe} o] 28 WMl AP 53 62.93+5.46kg
oAX & F 6827+557kg= T7ksto], TAALR FoT zol7t = Aoz e
S (p<.001). HETAAE AFA 60.1314.61kgol A1 AR 60.00t4.21kg o 2 FTA X o2
freolgt zol7t gle Aoz Yelydth Ao 3 2= Aol E nlae A ALz AL
AMe BAACE F9% Aol7t e ASE Yew o AFFAALA " 1+ S
Ao fofg zol7b = Ao E YEFETHe<.001).

<Table 10-1> t-test of Muscle strength

ltem Group pre test post test post-pre / 0
EG 62.93+5.46 68.27+5.57 -5.33 -7.016 .001
CG 60.13+4.61 60.00+4 .21 A3 435 670
Muscle strength(kg)
/ -1.518 -4.584
0 140 .001

EG=Exercise group, CG= Control group



Fite Aol 67.04kg, HEo] 6123kgo® Aol EA UERS

p=001= et b Fo gk 2ol 7} ekt

<Table 10-2> Tests of Between-Subjects Effects of Muscle strength

TypelllSum .
Source ar MeanSquare F Sig.
ofSquare
Corrected Model 1064.845(a) 2 532.423 110.054 .000
Intercept 18.904 1 18.904 3.907 .058
Covariate 552.312 1 552.312 114.165 .000
GROUP 233.536 1 233.536 48.273 .000
Error 130.621 27 4.838
Total 124588.000 30
Corrected Total 1195.467 29
a R square = .891 (Adjusted R square = .883)
<Table 10-3> Estimated Marginal Means of Muscle strength
ltem Group adjusted mean F 0
EG 67.04
Muscle strength 48973 001
(kg)

CG 61.23

EG=Exercise group, CG= Control group
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<Figure 7> pre-post test of Muscle strength

2) A+ 38 (Muscle endurance)

K}

<Table 11-1>94 HE n}e} o] ZAFH Wi:E AT &% A
12.73+2.283) o A} % & 16.07+1.623 2 Z713lo], EAFHOE F93% xo]7} A=

Aoz YEutH(p<.001). o= AR 13.20£2.183] ol A AFF- 13.13+1.593] 2 &
ARoz o aol7k gle Aoz veut. gdd 1 24789 ol& vudg 2

B} A AR A FAAOR fold Aok fE AL® vEhstot AFAelA

LFFAACR Fo7 Aot e Ao®m UEHRTH(p<.001).

rlr
X
av)

ol

<Table 11-1> t-test of Muscle endurance

ltem Group pre test post test post-pre / 0
EG 12.73+2.28 16.07+1.62 -3.33 -7.174 .001
Muscle CG 13.20+2.18 13.13+1.59 .07 202 .843
endurance
(repeat) / 0.573 -4.987
0 571 .001

EG=Exercise group, CG= Control group



3]
™, £=56.644, p=.001% & b FoF Aol7} yEpuTt

<Table 11-2> Tests of Between-Subjects Effects of Muscle endurance

TypelllSum .
Source ar MeanSquare F Sig.
ofSquare
Corrected Model 101.601(a) 2 50.801 38.530 .000
Intercept 50.481 1 50.481 38.288 .000
Covariate 37.068 1 37.068 28.115 .000
GROUP 74.683 1 74.683 56.644 .000
Error 35.599 27 1.318
Total 6532.000 30
Corrected Total 137.200 29
a R square = .741 (Adjusted R square = .721)
<Table 11-3> Estimated Marginal Means of Muscle endurance
ltem Group adjusted mean F 0
EG 16.19
Muscle endurance 56.644 001

(repeat)
CG 13.01

EG=Exercise group, CG= Control group
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<Figure 8> pre-post test of Muscle endurance

3) A A (Flexibility)

<Table 12-1>°l4 H= nie} o] FAA o] W3t=

A &% F 1653+4.02cmE F7}atod,

(p<.001). thEzoll A= AR 14.71+£3.63cmel A AR 15.03+3.11cmE

<A

Hom % AFolzk

A g o) A A 13.75+4.18cm

o7} gl Aow vehgrh J9 1 FAN delg wmy Axk ALAYA, AAFAAL
T A9 BE FAH0R Ho% oz Qi Aoz ey,
<Table 12-1> t-test of Flexibility
ltem Group pre test post test post-pre / V4
EG 13.75£4.18 16.5314.02 -2.780 -7.115 .001
CG 14.71+£3.63 15.03+3.11 -.313 -1.216 244
Flexibility(cm)
/ 0.672 -1.148
0 .507 .260

EG=Exercise group, CG= Control group

62 —



<Table 12-2, 12-3>° 4 H = upe} o] FRAEA S HAAT A3 FAFANAM
AE WS APl 1695cm, tixEdo] 146lcm= AFatol E=A UEWoH,

o L

F=28339, p~.001% A 7+ o @ Hpo]7k vhERRE

<Table 12-2> Tests of Between-Subjects Effects of Flexibility

TypelllSum .
Source ar MeanSquare F Sig.
ofSquare
Corrected Model 339.952(a) 2 169.976 119.217 .000
Intercept 23.259 1 23.259 16.313 .000
Covariate 322.927 1 322.927 226.492 .000
GROUP 40.404 1 40.404 28.339 .000
Error 38.496 27 1.426
Total 7848.700 30
Corrected Total 378.448 29

a R square = .898 (Adjusted R square = .891)

<Table 12-3> Estimated Marginal Means of Flexibility

ltem Group adjusted mean F 0
o EG 16.95
Flexibility 8.339 001
(cm)
CG 14.61

EG=Exercise group, CG= Control group
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<Figure 9> pre-post test of Flexibility

4) A ¥ X ¥ (Cardiovascular endurance)

<Table 13-1>°lA X< nle} o] AHAAFHO W3l= AT

rlj

oA &5 A
26.73+2.62ml/kg/minol A &% & 31.87+2.92ml/kg/min® Z7}35to], EAH o ®E #9
& o)zt e Ao Z YERTH(p<.001). HEatel A= AR 25.36%2.11ml/kg/minel
A AFE 2563+2.34ml/kg/minC 2 EA A o7 fo)F zolrp gl Ao yEytt
A 3 AHAFHe] AolE mlugt A AFHFANAE FAHCR {3 Aol 7}

]_
g Ao ueou, AFAAdAE AW BAH0R fo@ Aolt x4

2 e TH(p<.001).
<Table 13-1> t-test of Cardiovascular endurance
ltem Group pre test post test post-pre V4 0
EG 26.73+2.62 31.87+2.92 -5.140 -9.074 .001
Cardiovascular N N
endurance CG 25.36+2.11 25.63+2.34 -.273 -.966 351
(ml/kg/min)
/ -1.580 -6.458
0 125 .001

EG=Exercise group, CG= Control group



<Table 13-2, 13-3>°|A H = n}e} o] F
A A" HEe Aol 31.29ml/kg/min, BiZE o] 26.22ml/kg/minC 2 AT o]

= YElyton £=59.165, p=.0012 F& 3F F23 Ao]rt yERytT)

<Table 13-2> Tests of Between-Subjects Effects of Cardiovascular endurance

TypelllSum .
Source ar MeanSquare F Sig.
ofSquare

Corrected Model 407.362(a) 2 203.681 68.101 .000

Intercept 9.953 1 9.953 3.328 .079

Covariate 115.330 1 115.330 38.561 .000

GROUP 176.955 1 176.955 59.165 .000

Error 80.753 27 2.991

Total 25290.740 30
Corrected Total 488.115 29

a R square = .835 (Adjusted R square = .822)

<Table 13-3> Estimated Marginal Means of Cardiovascular endurance

ltem Group adjusted mean F 0
EG 31.29
Cardiovascular gndurance 59165 001
(mi/kg/min)

CG 26.22

EG=Exercise group, CG= Control group
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<Figure 10> pre—-post test of Cardiovascular endurance

2. SR HE
1) =29 2H = (Total cholesterol)
<Table 14-1>°]4 HE n}¢} o] Total cholesterol®] W3tE A oA &5 A
191.67+11.67mg/dLol A 5 & 170.33t9.26mg/dL= FAste], EAHoZE {3 =

o7} d+= Ao Z YEytH(p<.001). ExTol = AFA 191.47+10.30mg/dLol A A&
192.27+21.63mg/dLo 2 EAAH o= F3% Afol7t e Aoz yEG: Ak 2+
Total cholesterol®] Z}o]E& Wl d A3} ALHAAAANAME FAHORE Fo3t xo]7t ¢l
= oQom veho, AFAAAE g8 7 BAGOR 93 Aozt Y Ao
2 e TH(p<.001).
<Table 14-1> t-test of Total cholesterol
ltem GFOUD pre test post test post-pre V4 0
EG 191.67£11.67 170.33%£9.26 21.33 6.931 .001
Total CG 191.47+10.30 192.27+21.63 -.80 -.124 903
cholesteroml(mg/dL)
-.050 3.610
0 961 .001

EG=Exercise group, CG= Control group



AAF A3 Total

o

<Table 14-2, 14-3>°o|4 X n}& o] FEIEXN
cholesterololl A A ® HHL thZzo] 192.27mg/dL, A o] 170.33mg/dLE Wi %

o] A UEty o £=12.607, p=.0012 HF b fFo gk Aozt yERYETE

<Table 14-2> Tests of Between-Subjects Effects of Total cholesterol

TypelllSum .
Source ar MeanSquare F Sig.
ofSquare
Corrected Model 3624.281(a) 2 1812.141 6.325 .006
Intercept 2602.915 1 2602.915 9.085 .006
Covariate 16.248 1 16.248 .057 814
GROUP 3612.269 1 3612.269 12.607 .001
Error 7736.019 27 286.519
Total 997451.000 30
Corrected Total 11360.300 29

a R square = .319 (Adjusted R square = .269)

<Table 14-3> Estimated Marginal Means of Total cholesterol

ltem Group adjusted mean F 0
Total chol | EG 170.33
otal cholestero
(mg/dL) 12.607 .001
CG 192.27

EG=Exercise group, CG= Control group
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<Figure 11> pre-post test of Total cholesterol

2) A2 =AGNZ Y 2HE(HDL-C)

l

<Table 15-1>°A = uke} o] HDL-Co Wshe= AgdedA &5 A
48.27+4.22mg/dLol A $-% F 51.00+3.87mg/dLZ F7}8lo], TAH o2 Fo3 2ol7t =
o8 YERGTHe<05). &
AR SR o zol7t fle Alw yetwth Jo 7 HDL-C zols wjuwg 23}

ARRAY, AFAAL T AR BE BAR ez fo Aol7t it Aew e,

oA E AFE 4853+7.25mg/dLoll A AFE 49.47+5.32mg/dLE

<Table 15-1> t-test of HDL-C

Item Group pre test post test post-pre / 0
EG 48.27+4 .22 51.00+3.87 -2.73 -2.837 .013
CG 48.53+7.25 49.47+5.32 -.93 -714 487
HDL-C (mg/dL)
/ 123 -.903
0 .903 374

EG=Exercise group, CG= Control group



<Table 15-2, 15-3>°4 K= upe} o] FEAZM S AAF 23 HDL-Coll A

FAE HFe Aol 51.07meg/dL, hFto] 50.18mg/dLE A Aol Z=A YEyo
W A=1703, 20302 F I+ fo gk o] 7p vpERLEA] o9k}

<Table 15-2> Tests of Between-Subjects Effects of HDL-C

TypelllSum

Source ofSquare ar MeanSquare F Sig.
Corrected Model 290.416(a) 2 145.208 11.775 .000
Intercept 254.102 1 254.102 20.606 .000
Covariate 272.783 1 272.783 22.121 .000
GROUP 20.998 1 20.998 1.703 203
Error 332.950 27 12.331
Total 76325.000 30
Corrected Total 623.367 29

a R square = .466 (Adjusted R square = .426)

<Table 15-3> Estimated Marginal Means of HDL-C

ltem Group adjusted mean F 0

HDL-C EG 51.07

(mg/dL) 1.703 203
CG 50.18

EG=Exercise group, CG= Control group
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<Figure 12> pre-post test of HDL-C

3) A=A Gl ZY 2HE(LDL-C)

<Table 16-1>¢ll4] Hi= uv}e} o] LDL-Co| Wah= AFFoNN 5 A 117.60£7.66mg/dL
A 5 F 8960+849mg/dLE sl BAHOE o3 Aolrt e HAom et
(p<.001). TizTel A= AR 120.80£9.70mg/dLell Al AR 122.40+7.70mg/dLE SAH 02 fr2]
g 2po]7} 9l Aoz vehgth He 7F LDL-Col Aol vk Ay} AP AL A = E71%
O FoF Apol7} Q= Ao yetou, ARFAA S HY 3 FAAE 7% A
ol7} e Aoz YERFETHp<.001).

<Table 16-1> t-test of LDL-C

Item Group pre lest post test post-pre b 0
EG 117.60+£7.66 89.60+8.49 28.00 12.301 .001
CG 120.80+£9.70 122.40+£7.70 -1.60 -1.137 274
LDL-C (mg/dL)
1.003 11.077
0 324 .001

EG=Exercise group, CG= Control group



<Table 16-2, 16-3>°lA K= ute} o] FEAEA S AT A3 LDL-ColA =+

(<

AE WS o] 121.47mg/dL, Aol 90.53mg/dL= W xwro] E=A YEwH e
w, £=166.478, p=.001% FJEIF fFo g Aol 7} e

<Table 16-2> Tests of Between-Subjects Effects of LDL-C

TypelllSum .
Source ar MeanSquare F Sig.
of Square
Corrected Model 8785.427(a) 2 4392.714 105.465 .000
Intercept 204.845 1 204.845 4918 .035
Covariate 716.627 1 716.627 17.206 .000
GROUP 6933.962 1 6933.962 166.478 .000
Error 1124.573 27 41.651
Total 346990.000 30
Corrected Total 9910.000 29

a R square = .887 (Adjusted R square = .878)

<Table 16-3> Estimated Marginal Means of LDL-C

ltem Group adjusted mean F 0
EG 90.53

LDL-C (mg/dL) 166.478 .001
CG 121.47

EG=Exercise group, CG= Control group
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<Figure 13> pre-post test of LDL-C

4) TR AW (Triglyceride)

Mo
offl
2

<Table 17-1>°]4 XE= n}e} o] Triglycerided W3teE Ad oA

117.80+9.77mg/dLol A & F 93.93+12.52mg/dL=E ZFAste], SAA R fFofd At
o7} v AOE YW (p<.001). ol = AP 114.93+8.88mg/dLoll A A

o

120.67+13.8omg/dL®  FAH o= FoF Aol7t fle o= yewy., Hu

Triglyceride® =fol& Hlwgh Ay APdHALol A= SAASZ Fo3 Ao]7t ge

Ao uehgoit, AAFHAAE 9 O BARCE Fo@ Holr} dE AoE
EFSETH(p<.001).
<Table 17-1> t-test of Triglyceride
ltem Group pre test post test post-pre / 0
EG 117.80+9.77 93.93+12.52 23.87 7.263 .001
Triglyceride CG 114.93+8.88 120.67+13.85 -5.73 -1.774 .098
dL
(mg/dL) -.841 5.544
p 408 .001

EG=Exercise group, CG= Control group



<Table 17-2, 17-3>0° A H = uje} o]

A3} Triglyceride®

A A" B i xao] 121.51me/dL, A @ ko] 93.10mg/dL= o]l EA yE

wom| 739443, p=.001% A 7+ fo) %

Aol 7k bt

<Table 17-2> Tests of Between-Subjects Effects of Triglyceride

TypelllSum .
Source ar MeanSquare F Sig.
of Square
Corrected Model 6199.368(a) 2 3099.684 20.701 .000
Intercept 273.545 1 273.545 1.827 .188
Covariate 839.335 1 839.335 5.605 025
GROUP 5906.142 1 5906.142 39.443 .000
Error 4042.932 27 149.738
Total 355641.000 30
Corrected Total 10242.300 29
a R square = .605 (Adjusted R square = .576)
<Table 17-3> Estimated Marginal Means of Triglyceride
ltem Group adjusted mean F 0
Tialverid EG 93.10
riglyceride
(mg/dL) 39.443 .001
CG 121.51

EG=Exercise group, CG= Control group

73 —
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<Figure 14> pre-post test of Triglyceride

5) A ¥+ 8 A X (Hematocrit)

<Table 18-1>°]A Hi= nu}e} o] Hematocrit?] W3IeE AIdFoA 5%
40.0142.26% 1 A % F 38.6511.63% % HAastAAT, FAHOR {9 zo]r}
= A2 YEiut dizTdE AL 41.60+3.27% 0 A1 AFS 42.12+2.58% 2 T A A
o2 F9% o7t §lv Ao=Z Yyt I 7F Hematocrite] =bol & wlu g Az}
FAZRA A= BAACR 93 Zol7t gl Aoz deisov, AFFEH AL A &

A 7 Aoz 7% Aol7k = A= YERRH(p<.00D).

>

<Table 18-1> t-test of Hematocrit

ltem Group pre test post test post-pre / 0
EG 40.01+£2.26 38.65+1.63 1.353 2.203 .063
CG 41.60+3.27 42.12+2.58 -.520 -2.052 .059
Hematocrit (%)
! 1.551 4.402
0 132 .001

EG=Exercise group, CG= Control group



<Table 18-2, 18-3>0l4 W= nps} o] FILALAMS HAF 23 Hematocritol

A A HTE g FRao] 4240%, A Eato]l 39.09% % thERto]l A YERRo

o

7-19.868, p=.0012 Qe 7+ §o13 2ol 7} LpEpyE

<Table 18-2> Tests of Between-Subjects Effects of Hematocrit

TypelllSum .
Source ar MeanSquare F Sig.
of Square
Corrected Model 157.527(a) 2 78.764 33.827 .000
Intercept 42.398 1 42.398 18.209 .000
Covariate 67.394 1 67.394 28.944 .000
GROUP 46.260 1 46.260 19.868 .000
Error 62.868 27 2.328
Total 49152.880 30
Corrected Total 220.395 29

a R square = .715 (Adjusted R square = .694)

<Table 18-3> Estimated Marginal Means of Hematocrit

ltem Group adjusted mean F 0
, EG 39.09
He”(“st)ocm 19.868 001
CG 42.40

EG=Exercise group, CG= Control group
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<Figure 15> pre-post test of Hematocrit

6) A9 (Leptin)

<Table 19-1>°lA H®H+ uFe} Zo] Lepting HW3= A

ey

frials| P B b |
8.97+1.39ng/mLAl X +&F ¥ 6.53+1.09ng/mLE T Adlo, FAHSCE fFo3t Zolr}
AE AR YEYTH(p<00l). WERaedAE AR 881+254ng/mLol Al AFS-
8.86+2.28ng/mLZ EAH oz Hod o7t gl Aoz el Avk 7F Lepting
17F 9l Aoz Yeyto

O, AFAAbIAE A g BAeR Fod Aol i 2o ek th(p<.001).

Aol 5 wWlagk A3 APdPAAM = SAHCRE FofT A

o

<Table 19-1> t-test of Leptin

Item Group pre test post test post-pre ! 0
EG 8.97+1.39 6.53%£1.09 2.4380 6.297 .001
CG 8.81+2.54 8.86+2.28 -.0553 -.389 703
Leptin (ng/mL)
! =215 3.576
V4 .831 .001

EG=Exercise group, CG= Control group



<Table 19-2, 19-3>° 4 HE ul9} Zo] FEANEAS AAT A3 Leptinoll A
AE HaS o] 892ng/mL, 2@ o] 647ng/mLE o] =A YE O,
/=44.803, »~.0012 A 7+ {3+ Ao]7F e

<Table 19-2> Tests of Between-Subjects Effects of Leptin

TypelllSum )
Source ar MeanSquare Val Sig.
of Square
Corrected Model 103.066(a) 2 51.533 51.382 .000
Intercept 2.108 1 2.108 2.102 159
Covariate 62.256 1 62.256 62.074 .000
GROUP 44,935 1 44935 44.803 .000
Error 27.079 27 1.003
Total 1907.152 30

Corrected Total 130.146 29
a R square = .792 (Adjusted R square = .777)

<Table 19-3> Estimated Marginal Means of Leptin

ltem Group adjusted mean F 0
. EG 6.47
Leptin 44803 001
(ng/ml)
CG 8.92

EG=Exercise group, CG= Control group
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<Figure 16> pre—-post test of Leptin

7) Q1= ¥ (Insulin)

<Table 20-1>04 X+ v} Zo] Insulin® WH3+= Ao =54 12.88+1.

oo
(=]

WU/mIl A &% F 1162¢14100U/ml2 gasto], BAA O F23 Fol7h 9 A
o2 YERHT(p<01). dxadAs AR 1359+1.11nIU/mlell Al AFS 13.87+1.44u
U/ml2 FAHCZ f% Ao/t gl Aoz tetgrh A% 2 Insuling o] &
Mg Ak AR AT AR Fo8 ok Qi ASE LhEo}, AF
Al A Aw 2 FAGOR fo% Aok i 202 UEhath(p<.000).

<Table 20-1> t-test of Insulin

ltem Group pre test post test post-pre / 0
EG 12.88+1.20 11.62+1.41 1.263 3.841 .002
CG 13.59+1.11 13.87+1.44 =279 -1.328 206
Insulin (ulU/ml)
! 1.673 4.321
0 106 .001

EG=Exercise group, CG= Control group
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<Table 20-2, 20-3>0|A] Hi= nje} o] Ak

(<

3

pud

A Insulino] A

A PJiES thxato] 1357ulU/ml, A& to] 11.91ulU/mlE o] =4 eSO

W, £=16.424, p~.001% e b FoF Aol7} yEpu

<Table 20-2> Tests of Between-Subjects Effects of Insulin

TypelllSum
Source ar MeanSquare F Sig.
of Square
Corrected Model 63.869(a) 2 31.934 27.889 .000
Intercept 637 1 637 556 462
Covariate 25.945 1 25.945 22.659 .000
GROUP 18.806 1 18.806 16.424 .000
Error 30.916 27 1.145
Total 4964.777 30
Corrected Total 94.784 29
a R square = .674 (Adjusted R square = .650)
<Table 20-3> Estimated Marginal Means of Insulin
ltem Group adjusted mean F 0
EG 11.91
Insulin
WU/ 16.424 .001
CG 13.57

EG=Exercise group, CG= Control group
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<Figure 17> pre-post test of Insulin

8) ¥+ 3Z2=(Glucose)

<Table 21-1>°x] ®HE 8v}e} o] Glucosed H3t:E HALoA 54

0}

81.40+7.97mg/dLol A &% F 7893+8.32mg/dLE #Asle], EAZOR Fo3 z}o]
7 e Aoz Y tH(p<05). tETolAE AbA 79.27+7.28mg/dLol A AFE
7740+10.13mg/dL= EAA o2 f938 o7t PE Aoz vy I

-

Glucose®] ztol& Hlg A3} APAHAL, APFHAL B5F SAHoR o Ao]7}

<Table 21-1> t-test of Glucose

ltem Group pre test post test post-pre / 0
EG 81.40+£7.97 78.93+8.32 2.47 2.555 .023
79.27+7.28 77.40+£10.13 1.87 1.217 244
Glucose (mg/dL)
/ -.766 -.453
0 450 .654

EG=Exercise group, CG= Control group



<Table 21-2, 21-3>°A] K& v¢ Zo] FEAHEA

Mo A A3 Glucosedl A

Ay Hao gxo] 7849mg/dL, A H o] 77.84mg/dLE i Z o] =A el

Z':
W, F=124, p=728% Fd b Fol @ Aol 7k yrEbubA]l &gkt

<Table 21-2> Tests of Between-Subjects Effects of Glucose

TypelllSum .
Source ar MeanSquare F Sig.
ofSquare
Corrected Model 1733.796(a) 2 866.898 34.002 .000
Intercept 4524 1 4524 A77 677
Covariate 1716.162 1 1716.162 67.313 .000
GROUP 3.155 1 3.155 124 728
Error 688.371 27 25.495
Total 185723.000 30
Corrected Total 2422.167 29
a R square = .716 (Adjusted R square = .695)
<Table 21-3> Estimated Marginal Means of Glucose
ltem Group adjusted mean F 0
s EG 77.84
lucose
(mg/dL) 124 728
CG 78.49

EG=Exercise group, CG= Control group
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<Figure 18> pre-post test of Glucose

9) 8 A WA (Free Fat Acid)

<Table 22-1>0|A Hi= v}9} ro] FFAL Wt AgToA 57 728.33+66.53uEq/L
ol ] &F T 439.40+66.97uEq/LZ 7Asle], EAA R {3 Xfol7t Jde Aoz e
hHp<.001). diZToll A= AR 778.00+115.75uEq/Lol Al AFS- 788.67+111.950Eq/LE 5 A4

o olF Aok g Ao EEth Ae 1k FFAS] AolZ wlus A3} A7l
A BAROR Fo@ Aol7k gl Ao kol AFAAelE 8 3 BAH0

2 o3 Aol7t e Ale®: YERRTH<00).

<Table 22-1> t-test of Free Fat Acid

Item Group pre test post test post-pre b 0
EG 728.33£66.53 439.40+66.97 288.93 16.126 .001
CG 778.00£115.75 788.67+111.95 -10.67 -1.431 174
FFA (uEg/L)
/ 1.441 10.370
0 161 .001

EG=Exercise group, CG= Control group
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<Table 22-2, 22-3>°4 H = o} #o] T E&AEH S AAT 23 FFAdA +4
lt_x;.

A vERst o,

H S tfxato] 768.33uEq/L, A @ ro] 459.73uEq/LE o Xt o]

F=253206, p=001% e 3+ §9 @ o] 7h eyt

<Table 22-2> Tests of Between-Subjects Effects of Free Fat Acid

TypelllSum

Source of Square ar MeanSquare F Sig.
Corrected Model 1082240.500(a) 2 541120.250 206.061 .000
Intercept 3.278 1 3.278 .001 .972
Covariate 167336.467 1 167336.467 63.723 .000
GROUP 664924.263 1 664924.263 253.206 .000
Error 70902.467 27 2626.017
Total 12464251.000 30
Corrected Total ~ 1153142.967 29

a R square = .939 (Adjusted R square = .934)

<Table 22-3> Estimated Marginal Means of Free Fat Acid

ltem Group adjusted mean F 0
Froe Fat Acid EG 459.73
ree Fat Aci
(uEQL) 253.206 .001
CG 768.33

EG=Exercise group, CG= Control group
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<Figure 19> pre-post test of FFA

1) C-9+&A G A(C-reactive protein, CRP)

<Table 23-1>0A Hi= nte} o] CRPY Wzl Aol & #d 587+.09mg/dLel
A s F 347+.05mg/dLE FHAste], SAIF R o3k Aolrt e Alw yEut
(p<.001). HETANA= AP 559+.07mg/dLAlA] AFE 557+.03mg/dLZE EA X o2 f 93
ol 7k e Ao ® yElth He 1 CRPY Aol & nlud A3t AR A A= 5
AR o Z fFolgk ztol7 gle Ao Uewoy, AAFHdrdAs Jd F SA40R
o g Aol7k A= Aoz YER T (p<.001).

<Table 23-1> t-test of CRP

ltem GfOUp pre test DOST test pOSf—pre / 0
EG 587+.09 347+ .05 24027 11.883 001
ca 559+ 07 557+.03 00233 184 856
CRP (mg/dL
(mg/dL) ~.090 13.083
0 330 001

EG=Exercise group, CG= Control group



A

= o
AEA S

i1t
>

<Table 23-2, 23-3>°|A] H &= n}o} o] 1§ 23 CRPAIA 4
=

A HER oA,

o

H oHrS txto] 56lmg/dL, A @wro] 343mg/dLE o X o]

F=259488, p=.001% A 7+ fo @ 2ol 7 ey

<Table 23-2> Tests of Between-Subjects Effects of CRP

TypelllSum

Source ofSquare ar MeanSquare F Sig.
Corrected Model .346(a) 2 173 129.990 .000
Intercept 3.922E-02 1 3.922E-02 29.509 .000
Covariate 1.774E-02 1 1.774E-02 13.345 .001
GROUP .345 1 .345 259.488 .000
Error 3.589E-02 27 1.329E-03
Total 6.511 30
Corrected Total .381 29

a R square = .906 (Adjusted R square = .899)

<Table 23-3> Estimated Marginal Means of CRP

ltem Group adjusted mean F 0
CRP EG 343
(mg/dL) 259.488 .001
CG 561

EG=Exercise group, CG= Control group
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<Figure 20> pre-post test of CRP

2) ¥ F(White Blood Cell;, WBC)

<Table 24-1>0°]A = Hle} o] WBCY HIE= A

ot

R

[e)
T EF%

fs

6.91+.77Thous/uLel A &5 F 657+1.09Thous/uL= ¢kt At wE, FAH o=
Fo% Aol gl Ao eyt fETAAE AR 649+ 64Thous/uLol A AT
656+.56Thous/iL= A2 02 o5 o7k @l Aoz vk 49 1 WBC
o Aol wmd An AR AFHA F AR BF FAGOR ol Aozt

9 Ao Vet

<Table 24-1> t-test of WBC

Item Group pre lest post test post-pre b 0
EG 6.91+.77 6.57+1.09 340 1.948 072
CG 6.49+ .64 6.56+.56 -.067 -1.000 334
WBC (Thous/uL)
/ -1.618 -.042
0 117 967

EG=Exercise group, CG= Control group



<Table 24-2, 24-3>0|4 H = nfe} o] FTEAHREA S AAIg 23 WBCA =+

Me

(<

A Hyt2 tixao] 6.77Thous/ul, A o] 6.37Thous/uL= whxo] =A e

o, /24079, p=.05322 et b Fol 7k Aol b WrEbuA] & gkt

<Table 24-2> Tests of Between-Subjects Effects of WBC

TypelllSum

Source ofSquare ar MeanSquare F Sig.
Corrected Model 13.819(a) 2 6.910 25.461 .000
Intercept 1.060E-03 1 1.060E-03 .004 .951
Covariate 13.818 1 13.818 50.916 .000
GROUP 1.107 1 1.107 4.079 .053
Error 7.327 27 .271
Total 1314.780 30
Corrected Total 21.147 29

a R square = .653 (Adjusted R square = .628)

<Table 24-3> Estimated Marginal Means of WBC

Item Group adjusted mean F 0
WBC EG 6.37

(Thous/uL) 4.079 053
CG 6.77

EG=Exercise group, CG= Control group
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<Figure 21> pre—-post test of WBC

3) ¥ B 8 =2 (Fibrinogen)
<Table 25-1>°A Hi= Hle} o] Fibrinogend ®H3tE AdALoA 5 A

358.67+25.95mg/dLel Al % & 285.13+18.03mg/dL= #hAste], FAIAo®E fF9og

-

Aol 7t e Ao ® e (p<.001). HETolAE AFA 351.67+27.06mg/dLol A A
T 347.734+22.33mg/dLE EAH o2 {23 Aol7t e Aoz vEyt Ad
Fibrinogen®] *}o]& wlust A3} ALA QAo M= TAIHSRE {935 zol7F gle A
o2 Yetyoy, ARFHAMAE HAa 1t BAACR F9% Aot e Aoz g
B}t TH(p<.001).

<Table 25-1> t-test of Fibrinogen

ltem Group pre test post test post-pre / 0
EG 358.67+25.95 285.13+18.03 73.53 11.708 .001
/ -0.723 8.449
0 476 .001

EG=Exercise group, CG= Control group



A

<Table 25-2, 25-3>°|A] R & u}e} Zo] FEAEAS AAg A3 Fibrinogen©l

(<

A FAE WS o] 349.64mg/dL, A F o]l 283.22mg/dLE thxto] =AU

Bl o A=154.837, =001 A 7+ 0% 2ol 7b LpERET)

<Table 25-2> Tests of Between-Subjects Effects of Fibrinogen

TypelllSum

Source of Square ar MeanSquare F Sig.
Corrected Model 35255.299(a) 2 17627.649 84.029 .000
Intercept 2331.191 1 2331.191 11.113 .002
Covariate 5864.599 1 5864.599 27.956 .000
GROUP 32481.760 1 32481.760 154.837 .000
Error 5664.068 27 209.780
Total 3044821.000 30
Corrected Total 40919.367 29

a R square = .862 (Adjusted R square = .851)

<Table 25-3> Estimated Marginal Means of Fibrinogen

Item Group adjusted mean F P
Fibri EG 283.22
ibrinogen
(mg/dL) 154.837 001
CG 349.64

EG=Exercise group, CG= Control group
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<Figure 22> pre-post test of Fibrinogen

4) oY X ¥ (Adiponectin)

<Table 26-1>04 HE= ul2 o] Adiponectin® W3 AdALNA &5 A
7.04+ 944pg/mLA A % F 9.52+1.6lug/mL=Z F7tsto], BFAHSE fok Zolr}
A Aoz YEEH(p<001). 2ol A= Abd 7.98+1.12ug/mLoll A AFS- 8.02+1.07
ng/mLzZ EAFOZ {3 Aol7t ¢le Aoz yeryt. e 7 Adiponectin®] =}
TAAoR folg Ael7t e Ao=m e
S Hp<.05). AFFAA A ek F SAH R Fog Aolvt e Aow YER

tH(p<.01).

o]

il

vl gk Ay AR ARl A A

av
s

<Table 26-1> t-test of Adiponectin

ltem Group pre test post test post-pre / 0
EG 7.04+.944 9.52+1.61 -2.4783 -4.953 .001
Adiponectin CG 7.98+1.12 8.02+1.07 -.0462 -.338 740
(ng/mL)
/ 2.470 -3.001
0 .020 .006

EG=Exercise group, CG= Control group



<Table 26-2, 26-3>°4 K= vje} o] FEAEAS AAS 23 Adiponectin?l
98 HAL Ad o] 9.72ug/mL, HETo] 7.82ug/mLE Ad o] =A YE

0012 FJek 2+ Fos 2o]7 vERw T

o
=
B
S
o0
1
N
(=)

<Table 26-2> Tests of Between-Subjects Effects of Adiponectin

TypelllSum
Source ar MeanSquare F Sig.
of Square
Corrected Model 22.388(a) 2 11.194 6.467 .005
Intercept 16.082 1 16.082 9.290 .005
Covariate 5.569 1 5.569 3.217 .084
GROUP 22.225 1 22.225 12.839 .001
Error 46.739 27 1.731
Total 2377.970 30
Corrected Total 69.127 29

a R square= .324 (Adjusted R square = .274)

<Table 26-3> Estimated Marginal Means of Adiponectin

ltem Group adjusted mean F 0
, , EG 9.72
Adiponectin 12839 001
(ug/mL)
CG 7.82

EG=Exercise group, CG= Control group
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<Figure 23> pre-post test of Adiponectin

5) A Y F 71 -6(Interleukin-6)
<Table 27-1>°A HE= vle} o] IL-69 W3le= AdTFoA &5 A .90+.13pg/mLol A
+5 T Btllpg/mLzZ FAste], EAACRE fFo35k Aol Jde Aoz YERITHp<05).

Zaol A= AbA 92+.13pg/mLol A AFE 95+.12pg/mLE EA A 0w Fod xpo]rt gl

iu)

rle

Aoz Jepkth Q% 7k 169 Aolg My AF ARANAAE FAAC R
Fog Aot gl Aoz dEgouh, AFPAAAE P 3k BANOR ol @
Aol 7k 9 Ao e Th(p<.001),

<Table 27-1> t-test of Interleukin-6

ltem GfOUp pre test post test post-pre V4 0
EG 90+.13 83+.11 0733 2,626 020°
Interleukin=6 ca 92+.13 95+.12 -.0380 -1.326 206
(pg/mL) / 299 6.336
o 767 001

EG=Exercise group, CG= Control group



<Table 27-2, 27-3>0| A H = nje} o] &

E

Me

AFRA S AAE A IL-60A A
H AT gFxdol 954pg/mL, A3 o] =

i 669pg/mLE ERTo] =A yEron,
£=56.913, p=.0012 Hw 7+ {3 Ao]7t el
<Table 27-2> Tests of Between-Subjects Effects of Interleukin-6
TypelllSum
Source ar MeanSquare F Sig.
of Square
Corrected Model .800(a) 2 .400 37.606 .000
Intercept 4.181E-02 1 4.181E-02 3.933 .058
Covariate 157 1 157 14.785 .001
GROUP .605 1 .605 56.913 .000
Error .287 27 1.063E-02
Total 20.851 30
Corrected Total 1.087 29
a R square = .736 (Adjusted R square = .716)
<Table 27-3> Estimated Marginal Means of Interleukin-6
ltem Group adjusted mean F 0
, EG 669
Interleukin-6 56913 001
(pg/mL)
CG 954

EG=Exercise group, CG= Control group
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<Figure 24> pre-post test of Interleukin-6
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