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ol 358 AAEA 9= AAWE(percent Body fat)o] 25%7F Wi Uuk AV 08-S thtes
itk FeEe BAIZEF 108 (CON; Control group), +51%F 108 (AE, Aerobic Exercise
group) &%= F2k9] Rl ofsl] Al HiAEke] AT

A7 SR WA ez E ] o3| wal BEdk Hgho] gle AlE AT 99
R Al il o] olsfetal ApEA ol oatE Ul R AP CE AAE 5AL <Table

1>9} 2t

Table 1. Physical characteristics of subjects

Age Height Body Weight percent Body fat
Group Number
(vears) (cm) (kg) (%)
CON 10 29.6£1.71 174.1£5.56 93.30£15.62 31.24+6.04
AE 10 28.3£2.71 175.9+6.50 92.23£15.77 30.85£6.76

M+SD : Values are MeantStandard Deviation

CON : Control group, AE : Aerobic Exercise group

MANEE A28, WEAE, W% Leptin A9 715 34 agon, meode A9 £
AVEE o185 Ak SEEEINS 1257 7Y 58 2UISE BY, B $FL 3R L
o] WFNE WHE A8, 1571(1-47) DF, 257](5-85) 0%, 35710~125) 0%, Heles
15502 AT, AT 12550 22 AQAASH ST WHoR ARy, A4, 8%
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= <Figure >3} 7t}

Hok A
{n=10)

oin
el

4%

Mo

=0 =
o=

Leptin, 219715

SHZ(n=10)

F7t 3 53))

] =8 (]2

Lo ==y
TS —

Foad

Z, 9 Z Leptin,

MAZ=E, 2357
Figure 2 ExperimJenltal des

3. 5385
AAZAH e 2 EF Leptin T W3S AH75S SHYEOE Atk
A eaE AW AR 47190 Inbody 720(Biospace Co., Korea)s ©]83ko] Ale(Body
E(percent Body Fat, %), BMI(Body mass index, kg/m)-& =431, 522
Lepting =4 39t 53k AH7]52 FHika4]5 sHmaximal
FARA YA (anaerobic threshold;

Weight, kg),

AR ES
AR5k
TG, TC, HDL-C, LDL-C, &%
oxygen uptake; VOomax), #t2h7] s maximal ventilation; VE),

=4 sgnt

ATE

Collection @ jeju



AA L QY AR 2497191 Inbody 720(Biospace Co., Korea)s ©]-8-3F A5(Body Weight,
kg), AAWEBody Fat, %), BMI(Body mass index, kg/m)-& 431tk

I\
ek
ofN
N
™
o,
m I
ol
&
s
=
S
o,

AP 12A7F FHgEel A AP A m&ste] 3074 SHdS FHaA & e Wantecubital
veinoll A &3 Al 10mle] FAP|E o]838te] ey 113} Ao, e Ad 9
AP AA s B Ao HMskE sk FRs siyivh ol2fdk AFL 07 12
T ol LA AABIGlen, s dole g HyH FHe 9o 3000mm10EheE ¢4l
w2]7)(Hithachi, Japan)S ©]-83k] 3 AlA &4& 23 ¥ Triglyceride(TG), Total cholesterol(TC),
High Density Lipoprotein Cholesterol(HDL-C), Low Density Lipoprotein Cholesterol(LDL-C), &5 Leptin
o] FEE B4 GTE A Agd A = 2 WS AP d Triglyceride(TG)
ADVIA 2400, Japan ©]-&3} f2] Glycerol 249 A AP o2 28819111, Total cholesterol(TC)
2 ADVIA 2400, Japan ©]¥3}9 COD-POD #AMIHS 24 3%tk 5:8E High Density Lipoprotein
Cholesterol(HDL-C)¥} Low Density Lipoprotein Cholesterol(LDL-C)- ADVIA 2400, Japan ©]-83k] A3
AN 3993, DT Leptin CBRAI Y counter, USA & o]83}4] RIA ZAPIHS 24 39k

@z AEAE 60 Aol A Al =2sto] ofF 30 E¢F HFE F3, Treadmillel S2hA=
A3 frelalor
gt Algdol] tiale] AW Ftk o] Fol 17mphel EdsE &R 583F 77|12 AAsla 3587
Treadmill $19] oJxpol] o} 713k Fof] f-5-8} o] wep AFApe] Ao whe} Aol s}t

$EH3R= <Figure 2>914 Bi= vlel 7ol Bruce(1973)¢] protocolS AFHEEIY Treadmill(Tacha,

ko
ot
oft

W, A7 $%5 A(Rate of Perceived exercise, RPE) #eHy], &7 A] %]



Korea)& % 1.7mph= BAF 109604 A1 Zkated wff 3Emlch BARS 2968 o|x, &£t 25 34, 42
50, 55mphe] A4 Z7F WS A83ste] HuAAAdF Hmaximal oxygen uptake; VOzmax), U]
3b7)%Hmaximal ventilation; VE), 24 @] (anaerobic threshold; AT)E &4 3Fth & ¢l-o) 4]
A3 BT ATAL B4 A= Metalyzer3B system(Cortex, Germany)©]Ath

al-out(87) 2] WA7]152 Treadmill AMSF AA4d FA 247 (polar heart rate monitors.
Polar, Finland)& 71579 F-2A1A Hd] Aukp(220-1pel)ol =28k, Borg(1982)¢] 9]8] 19k RPE

(A &5 D)7} 17~18014d WS 7|FoR dlad £58 £8 3lgion 1 9 a5od oiE

Velocity(mph)

b5
5.0
4.2
3.4

2.5
{7 grade 1 2% every 3min
10%

rest 0 3 B 9 12 15 18 Time(min)

Figure 3. Bruce Protocol
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A= o3

V. A5 43

1. ANz e| Hat

1) A5(Body Weight)e] ¥z}
12773ke] FAEAA

A e R A

% AZFBody Weight)d3}e] 7]
<Table 3>, <Table 1>3} zth

Table 3. Results of repeated measure ANOVA for body weight after 12 weeks

Source SS df MS F P
Group 116.622 1 11.622 228 639
Error 9219.50 18 512.194
Period 11.342 1 11.342 8.865 008"
Group*Prror 11.772 ' 11.772 9.201 007"
Error 23.030 18 1.279
wk <01

MRy A, T gl freldt

okokar XA 7|IZF 7ol = frejst xRo|(P<LOL)7}
e ow, g3 A7)k e e g9E Ass 23 BAE R fodk 2o|(P<0l)7}
LFERSE
Table 4. Comparison of body weight after 12 weeks
Body Weight(kg)
Group
pre post t P
CON 91.06+12.04 91.07+12.60 -.036 972
AE 95.55=18.95 93.40+19.07 4812 001"
t -.634 -.322
P 534 751
k< 001

T 53 71543, AF(Body Weight)<

AE 15 WellA o8 2AaP<onstgon, 18 7t

folat Aol Ve ket

5 A
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Figure 4. Comparison of body weight after 12 weeks

(2) AAH-E(percent body fat)e] 3}
12574 ke s endl 3 A RS (percent body fat)8}e] 7|&% A2 W Mgk Avp=

<Table 5>, <Table 6>3} 7},

Table 5. Results of repeated measure ANOVA for body fat after 12 weeks

Source SS df MS F P
Group 138.756 1 138.756 1.786 198
Error 1393.219 18 77.679
Period 1.482 1 1.482 2.785 112
Group*Prror 16.002 ! 16.002 30.065 000"
Error 9.580 18 532
k< 001

ARREY 23 53 AA7 e e gl avE AT Ay sAHeE wodt Aol

(P<001)7} VFERE
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Table 6. Comparison of body fat after 12 weeks

Body fat(%)

Group
pre post t P
CON 32.47+5.64 33.35+5.86 -4.530 001"
AE 30.01+6.47 98.36+6.94 3.942 .003™
t 906 1.736
P 377 100

sk p< 01 ek, p< 001

F 13 4583, A Epercent body fa)E AE 15 Ul FolaA FaP<m)3tgon, 1
ZelA= felat A} vk ekl

il

o (o] o (%]
—_ [x¢] w =

o
(=]

BCoN
SAE

Body fat(%)
[y
w

=]
[==]

M
-1

=]
[=>]

=]
o

pre post

Figure 5. Comparison of body fat after 12 weeks
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(3) BMI(Body mass index)2] &3}

12579 fakar $=x2 03 E BMI(Body mass index)¥3ke] 7|4EA% 2 Wk Ay
<Table 7>, <Table 8>3} 7t}

Table 7. Results of repeated neasure ANOVA for BMI after 12 weeks

Source SS df MS F P
Group 182 1 36391.056 977.150 0007
Error 670.356 18 37.242
Period 992 1 1.482 11.746 001"
Group*Prror 1.482 1 1.482 17.547 001"
Error 1.520 18 .084
k< 001

WA A3k F IHPO0), AR PO Aol7t vhebdom, Z1g 3k 177130
nE JEAES] BAE Y A% AR SAROE §21% )P0 ek

Table 8. Comparison of BMI lafter 12 weeks

rrecill BMI(kg/m’)
pre post t B
CON 30.063.98 30.13+3.99 -1.049 322
AE 30.58+4.55 29.88+4.69 4,087 003"
t -272 128
P 789 889
wx p<l01

F a3 71545, BMIBody mass index) AE ZLg UlollA] F2shA ZAA(P<0D3lson, o1
o5k zfo|7} LERA] kit

=
=a

o
=
>
rir
dJo
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BMI{kg/m*)

pre post

Figure 6. Comparison of BMI after 12 weeks

2. ©@=X|&l(blood lipids)e| Ha}

(1) TG(Triglyceride)®] 3}
12570 fARRA s e 3 § T(Triglyceride) 9o 715 lRE 9 Bz ZAyk= <Table 9>,
<Tablel0>3} 7}

Table 9. Results of repeated measure ANOVA for blood TG levels after 12 weeks

Source S5 df MS F P

Group 41216.400 1 41216.400 2l 083

Error 453244.50 18 25180.250

Period 3204.100 1 3204.100 317 580
Group*Prror 211.600 1 211.600 021 387

Error 182055.30 18 10114.183

HERA A3t T 7E AR 71

b

Qg 27} LERA| egkar, 1§} 2277k mE s

£ THE PFY A% FA4OE 598 Aok Lehia) ik

o
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Table 10. Comparison of blood TG levels after 12 weeks

TG(mg/dl)
Group
pre post t P
CON 211.10+110.60 197.80£136.04 456 659
AE 279.90+121.36 257.40+158.48 398 700
t -1.325 -.902
P 202 379
T &3 71545, T Triglyceride)< & W, 215 1+ st 27 e 9kt

300

250

TG{mg/dD
— r
o (=]
S S

=
=

50

pre

post

BCOoN
SAE

Figure 7. Comparison of blood TG levels after 12 weeks
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(2) TC(Total Cholesterol)®] 3}

12570 fkaeA $5xe ] 5 TCHElY] 7&SAS

k24 A= <Table 11>, <Table

12>3} 2.,
Table 11. Results of repeated measure ANOVA for blood TC levels after 12 weeks
Source SS df MS F P
Group 7535.025 1 7535.025 1.587 224
Error 85475.850 18 4748.658
Period 680.625 680.62 2.782 113
Group*Prror 34.225 34.225 140 713
Error 4403.650 244.647
HaRtA A3 T gL AR 2del fofg xb vehA] 98gkar, E AA|7|te] e st
9] g2 #Ed Ay} AR §98 zpo|7} VEhlA] &bt
Table 12. Comparison of blood TC levels after 12 weeks
TC(mg/dl)
Group
pre post t P
CON 174.70+52.19 181.10+65.03 -.903 .390
AE 200.30+34.55 210.40+42.88 -1.463 177
t -1.293 -1.189
P 212 250
F &3} #4543, TC(Total Cholesterol)2 —1F U], ZLE 7+ 3 27} Vb« ghh
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Figure 8. Comparison of blood TC levels after 12 weeks

(3) HDL-C (High Density Lipoprotein Cholesterol)9] 3}
277 ] $sZE33 § HDL-CHsle] 7|esA® 2 Waid Zik= <Table 13>,

<Table 14>3} 72},

Table 13. Results of repeated measure ANOVA far blood HDL-C levels after 12 weeks

Source SS df MS F P
Group 83.810 1 83.810 1.087 311
Error 1387.282 18 77.071
Period 31.862 1 31.862 3.048 098
Group*Prror 88.506 1 88.506 8.467 009
Error 188.147 18 10.453
wk <01

A WREAY A a3 A7zt e duds ZHE AT A9 FAHCE 7o

1o v

2RO (PLOD7} YRS
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Table 14. Comparison of blood HDL-C levels after 12 weeks
HDL-C(mg/dl)

Group pre post t P
CON 39.68+6.88 38.49+8.52 734 482
AE 39.60+5.29 44.36+5.18 -3.819 004
t 029 -1.860
P 977 079
wx p<l01

F &3 #5749 HDL-C(High Density Lipoprotein Cholesterol)™= AE 15 oA f-9J&tA 7}
(PO AL 25 HellAlE I8 &fol 7} veh}] kgl

=

BCoN
SAE

o
w

HDL-C{mg/dl}
£
o

woow
- ®

o
[=>]

o
o

pre post

Figure 9. Comparison of blood HDL-C levels after 12 weeks
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(4) LDL-C(Low Density Lipoprotein Cholesterol)2] ¥3}
1277be] fakan) SexEas & LDL-CHsle] 7esA 9 Wekid Ziks <Table 152,

<Table 16>} 7t}

Table 15. Results of repeated measure ANOVA for blood LDL-C levels after 12 weeks
Source SS df MS F P
Group 1625.625 1 1625.625 357 .5H8
Error 82031.250 18 455.292
Period 1265.625 1 1265.625 3.931 063
Group*Prror 7.225 1 7.225 022 .883
Error 579.650 18 321.981
WEEE WAR A 43 0 2L AR o] o3 A7k R ekt gt A A7 o
2 4EAE BB AFF 23 BAAOE RS Ao/} e sk
Table 16. Comparison of blood LDL-C levels after 12 weeks
LDL-C(mg/dl)
Group
pre post t P
CON 99.20+50.12 111.30+£67.20 -1.413 191
AE 112.80+35.55 123.20+38.27 -1.397 196
t =700 -.487
P 493 632
SRR EEE Rt

sk <01
T 33} A5245, LDL-C(Low Density Lipoprotein Cholesterol)2 ~1& W, =L

EpLbA] 2t
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Figure 10. Comparison of blood LDL-C levels after 12 weeks

3. ©= 2El(Blood Leptin)Q| H3}

(1) = leptin) ] Hs}
1277 Ak sz il O Al (leptinW3le] 7sEAE 2 MR A= <Table 17>,

<Table 18>3} 7},

Table 17. Results of repeated measure ANOVA for leptin after 12 weeks

Source S5 df MS F P

Group 1.875 1 1.875 121 732

Error 278.137 18 15.452

Period 156 1 156 112 742
Group*Prror .369 1 .369 264 613

Error 25.094 18 1.394

MR SR 23 0% 7L 2717 ez 203 Aolrk UehbAl @k, 18w 17717

o B TS TS B Aot BANCE §OI% Aok vhehb skl
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Table 18. Comparison of blood leptin levels after 12 weeks

Leptin(ng/ml)
Group
pre post t P
CON 5.6512.71 5.33+2.79 H91 .H69
AE 5.03+2.49 5.09+3.50 -.129 900
t .b36 170
P .bho 867

F 53} 42729, Aeptin/e 2F 1, 1F 7§98 ) e

Leptin(ng/ml}
| & e o o T Sl
o — () wa i 2] =} -

ol
©

4.8

47

Figure 11. Comparison of blood leptin levels after 12 weeks
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% # #Hmaximal oxygen uptake; VOsmax)e] 93}
WA A= <Table 21>,

(DF kA
125780 ke SR & VOmaxWsle] 7asAlwd 2 R
<Table 22>3} 7t}
Table 19. Results of repeated measure ANOVA for VO;max after 12 weeks
Source SS df MS F P
Group 354.025 1 354.025 4.500 048"
Error 1416.250 18 78.681
Period 3.025 1 3.025 .810 .380
Group*Prror 112.225 1 112.225 30.038 000"
Error 67.250 18 3.736
* p<l05 kxx <001
WS WA A 2 71 53 ZAol(P<05)7F vkt o, gt A7t M e Ake
s A5 29 SAA R fogk xfe]( PLO0D)7F vhebyk
Table 20. Comparison of VO,max after 12 weeks
VOsmax (ml/kg/min)
Group
pre post t P
CON 43.90%5.17 40.00+4.26 5.649 000
AE 46.50+6.99 49.30+8.42 -2.775 022"
t -.945 -3.115
P 357 006"
* p<l0b k<001

T &3 A543 JoabasF BHmaximal oxygen uptake: VOmax)S AE 1% UlolA] F-2)3HA
o gk Aol (P07} LFERSE

S7HP<B)3I3L, T el A=
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Figure 12. Comparison of VOZmax after 12 weeks

(2)Z k7] B (maximal ventilation; VE)2] #3}
NN&BAE @ RBEREA A= <Table 21>,

to,

157k Aty $EZRIW F VEHS)

<Table 22>3} 7t}

Table 21. Results of repeated measure ANOVA for VE after 12 weeks

Source SS df MS F P

Group 873.290 1 873.290 1.244 279

Error 12635918 18 701.995

Period 517.680 1 517.680 12.340 002"
Group*Prror 1287.090 1 1287.090 30.679 000"

Error 755.154 18 41.953

sk p< 01 ek, p< 001

t

HHESA R Aot AR IHP<0D), ZE3t ARVl wE ke 2E A 23

EARoZ 893 2o)(P<001)7} LERGT
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Table 22. Comparison of VE after 12 weeks

VE({/min)
Group
pre post t P
CON 122.96+18.20 104.42+18.73 8.293 000"
AE 120.96£19.45 125.11%20.65 -1.209 257
t 237 -2.346
P 815 031,

%, p<05  wkk, p<.001
F 33 #5439, Fv$7)eHmaximal ventilation; VE)2= AE Z15 Wlel|A] R S7k= A

T ot Fofdt Apol7k UEhbA] 29k, T THA ol @ Apl(P<L06)7) HERITE

130

125

120

115

110

YE(I/min)

105

100

95

90

pre

@ jeju

post

Figure 13. Comparison of VE after 12 weeks
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(3) 2422 I A](anaerobic threshold; AT)S] w3}
12777F0] fAkA SEzEad & ATHSNY 7edAd 9 W4 Zi= <Table 23>,

<Table 24>} 7},

Table 23. Results of repeated measure ANOVA for AT after 12 weeks

Source S5 df MS F P
Group 46.225 1 46.225 409 531
Error 2034.650 18 113.036
Period 625 1 625 014 909
Group*Prror 625 1 625 014 909
Error 831.250 18 46.181

o= fro)3t Ao} LelA] gk, 18} AR 71300

$AH0E §eld Aok ekt Qe

Table 24. Comparison of AT after 12 weeks

AT(ml/kg/min)
Group
pre post t B
CON 29.30+4.32 29.30£4.39 .000 1.000
AE 31.20£10.60 31.70+12.96 -.133 897
t -.525 =.554
P 606 D86

T a3 A4y FARA 93] (anaerobic threshold: AT)E 18 W, 718 7F 593 27} veh}A]
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Figure 14. Comparison of AT after 12 weeks
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125°7ke) kA gl Wik A el DA dst dFlepting] W5} B A7 gl M= 9

& ohily] Sfsted A Aol thal vt 2ol =ejtaal vt

A2 (body composition)& $1A19] 24 713 82} 94 Sl s ofgA FAAHNETE AR

Hom Be A vies ok Ao, A A, ddAH Tad 24 ¢ 2 A4 A

e

ERA 83 AR, 200). AAFRA S Ak AW e G $E sk L 2AR

=219
LAtz #HE 71EE ANBEE A TS TRt E e A, 2003).

Age] A dab B gt At oiel AAEEd Asde TR Wik

= §elap<t5 Aol et Uh, rIS00NE BedTEt 84 e 1657 fake
gl Edleld st 167 Fo AZe vsks Edeld A 604510k, Eddeld F
5685.31kg® 36kefrelatA(p<05) A4st Aow WaHI Qvk gl B Ao ZA3E Avnd
A%(Body Weight)£: WA Ahli A2712F 1§13 2|(P<OL7h hebgont, 18 2154 4
Aol ke EAG A3 fol@ APV ebgom, F B3} 4% A% AE 3F Uold

B ARl B5+18%keol A AR 9340+1907kg 0.2 frol Al AAP<0DEHE A9E ey
B3 T Aol A= el vEhA] 9kt ol FARI003), B, s 200D)9] A3

7] Ao B o] Avz AR, webd, 473 QS ey $F9 Fa oA ger
Ago] AR AGH] A% o] FHH BAE Flka Az



(2) AA - (percent body fat)el] H|=)= 3k
ARG Apol= F2 ALY Fu A7) gk Ao AT AAshs A L] HEo
oW A A, 28al o 7H] WelA Ao E Ttk AR ek o AAER F
ARt WAbE 156%01d, oAb 5%014-S spAlgolet sk, Bek HAkE 20%017d, oAk= 30%¢]
S nntoz B glrh YggelA Do olor AFHE ZruEE Aol Hol ¥ 41
A

AALEO] S71 0] o2 71 A 2 HER Fadh aat @ 4 vk ASHR0 74

%
olA FABHA Foles Aoke Holth P 65778 ] &5 5 AAES] AaHthRE
FEE SQA03)e] NAAT Aot AAehH Telan & o] s Avud ARy At AA

ddelM 5 A AR wE A Ay o3t Aol
(P<OOD7F YR, F 23 #1543 CON 23 WelAs ARdelE 3247564%004 AlS]
33304586%= frelell S7HP<O0DHL, AE 1 WolA= ARdell= 3001464796004 ALl
2836+694%2 frelahll Aa(P<OD¥= 237k vepgton, 15 2 AoldlMs=s felahl HERA|
FOTE ol HRIA S(000), 73 9 3912000), FEE S@003)e] HAHTe] Aot & He
s frakakH, webd grE ARl Faka 2es ANBHE Y]k takge] Sk AEel el 2
o] T3t HInkel =9 AT AALE] WA gas= Ao vnkl 8 A8 A4Ql SHA

$ ofF] Q= AoZ ARH:

HFE(percent body fat)& ¥ EREA

O

)

o &

o

(3) BMI(Body mass index)dl] 7)== 9%

HAFH BRks Eshs VEoEE AFHAFBMDE ARSI AlFEAFBMD 7 250
ZIepH FAlFoleteta, 001d-s F3pshd nwko g 1IEsitt AR FABMDE HeHA R Al
AR oz el AHRE= vwk} A7) ARRA B F8 ATAER AR I vk AT A

Z& o83t AT (kg)e meter FAFE A AwA R vie ky/m) o2 W RlA A8



g o ARA R AAE SAsks AolnE ot A4 4 vk e 3l #A ARSEkE v

B2 AAS TP A vt AelA g wHst Hof qltk it T
(00602 e 784 F44 Wl 7 A& 1257 fith S5x2ad 48 § BMIE= &5 L
A frefshl A E<0)3H T, HEY 52009 1257 9] A2 Fr(T2DV)EAFE Al
SE& AN A} 1275 ALFAFBMD) = A7 el F3Hplb)Rel7h ERT] Bt
olAITH008)0] Ao Aol M FAkAA EEFY] AR WIS T BMIOA ol A
p<OE FEEI7E Stk Basa glom F Ao ZdE Aunw AAxA Al
BMI(Body mass index) ¥l2HEA A} 78 7HP<000), 21A]717F ZHP<00) o) 3 2fol7} vyt 5
3 3543 AE 25 Wolld Al-ells 058+4.50kg/mellA Aol 300044 2%4kg/m'E 23 4
(PLOD = 23k R om, 25 7F Aololal= frelahdl WeERA] &gttt o] shied F(2006), 7
Y S(2009), olAT2008)] NAAT-e AHet B Ao A= frAksith o o] o] Al
oA fAEag-so] AFBody Weight), A*WE(percent body fat), A2 #A4(Body mass index)=
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2. E=XA OR[= gt
(1) TG(Triglyceride)o] ™A= <Jak

A9 Triglyceride)2 Aol = A1) dFolt}, A ouix] & ARRHA] %42 AL H3}
Ao SAREY L dito] x|l A2l
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VER T Slthal Bauslom, ARl faks 5 @ W S-S ARtk Bk
ATHBrown et al, 1984). Z1#]3L Fox9F Mathewas(1981)< 7134 52 4N HTGR Y F£&
AT,
STl ZHEQ00) 2 853 vk HAe Al Ede Edeld 58 AARE A3 FHAY
(TR Ak 59 AR 9FgA] 16083434 2mg/dio™, ke 52 AR QFAA] 117.16462.62mg/dl
2 AR ST 44E Bl BAA R Fofdh visks BltHp<). S4H#(2003)= 50 -

60t g3t ool 1077 543 552 oA wste] ggt dalA TGE fitd &5 2L
FolME T AR A 2043427 Tmg/dlel Al S8 45 1685256 2mg/dl, &2 8F 1437467 Amg/die]™
83 FE 1259 1248t408mg/dl= HAFF ow A= A3E HaEe 3L, Thompson, 5(1988)
o BaelA g SAAHTEL A=l dai 7P & ks weths 239 Ba o 44
o] A&l dF FAAAHTG)O] 0~60%7H4] 44 ¥ vhe Zlo] B2 AolA A3 18
2 79 23E AupE AT F 239 4547 AE 25 W oA 279.90+121.36mg/dle]
A 25740£158 48mg/dl = AAAstARE SAAO® 7ol 3t A= vhehubA] eightt B9k ZiE E Apold]
A% S8 A JeRR] 9T o]i= Brown 5(1984), Mersy(1991), Fox2] Mathewa 5(1981), Z=H &
(2004), S4AH003)e] NFATek & Ao At AR ofA" B Ao 2RE T E
&0 A%, Rl% B ARG il wet EF5Y SAAMHTG)Y] WSt Arke 254 A7) 8h& A
o8 ARHoAH, wetA rERAo|IL AEHAS] ik 5 B ofuEt e XS Fouy

AAHHTG) S 7H4aA7)=d E37) Qloka Algdch
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(2) TC(Total Cholestero)el] v]A]+= <38

FH-HHTO) e A3t fAe Fagh geks 3, F219d35 2 (adrenal  cortical
hormone) ¥} of| ~E 2 Al(estrogen), ¢H==2A(androgen), L2 A28 (progesterone) 52 A3 228 g
A7, B9 &S ARk A 4skE fla) ERlEAR B A $HEsS 59 8
Alo] drkelAgl, 2004). SdlzHEe] 7IEA WE 120~200meg/d= Azl Z2eEo]
200mg/dloly ER R AR S| 2~EE 200mg/dioldl)l Algtel njg] fsmiaste] 9jgjo] 3~4n)

A= Eral €A Stk AYS S0 €5 ZuzEEed Wik FHeME fats ol



o2 Esxdo] 19424203me/dlolA] &5 F7F 1895422 Img/dl o= Bt W 2% & A Hr}
£ 2% Fol AASGAT FAHOE S Holrk e gl AHIS Fd o1y

1657 5 338 HIER H 908 $9F HRmaxe) T0~85%2) 42 f4k 504 Al
= 10/, Al 10mg/dE F SFAAHRI0S 48 A mo Slp i 3
At 2E)3 AWM AL R T0~85%maxV (Pmaxe] BT dojzy] $58 37
2084 F3519) MER 1977 AN A% 5 FASHRT0OR) Gel3 447} 0RO, ol 12
) FEEE T B SASARI00] UBng/dE damE 33 Yehia gk A% o
S e A7) Aok FAHRONE 1277 MEel Y S TMIOE A S} AYLF B
T EXEIYL A F 5 BA2HRI0 FEE Wab} gl wusgn. 2 @7l 2
o} B WA BE 99004 F9§ Aot ekt Sty & Hsh AEAMIA F 2
BB 2(1C) & AR 25 WA Abdlell 20030£345mg/dlel A A13el] 21040+ 8mg/dlE 57+ v,
A, BAGoRE §98 Aolrt ehba) Rgtow, 1§ 7 Aol Nm Felabl ek 22
o ol A4S SEOBS B FULHBE 2o Bl ¥ BoF A08 P 48 F 44

= 5
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(3) HDL-C(High Density Lipoprotein Cholesterol)el] R|X|3= ¢33k

S EA S S ~E SHDL-O& Agaide] 7hgas dae g3tAlols, wa su4ses

= A oAslel AnAoR SusuE Frd GBS A 67 BhEe] By gl o)
Az 4 Qe Goldberg, 1987, Gordon <5, 1989). €91 & 691(2002)8] A-tellAl= 125 5k
FA 9 AZIE GOl Edolsl BRLEL WH 2SI UNF 23} HIL-CE 3718



HDL-CE fabe 59 A 9B HDL-CE 400+352mg/dlolH, ke 8359 ARS 9bA] HDL-Ce
BB T/ = ARl HDL-CG= 2711, $AME frojdh Wsls Hethpln). B3 w7
1998)2] ol 40t)e) WS FdeR F 3~43] 278 A3 A3 27$F TEolAE HDLC
& 8212 16mg/dl = Bl ke 41.14+327mg/dlol A B 27$-% gl Felakl (p<0.06) A Lie}
wrhe o] Aol whAE - M 00D ) 60t vk A SAbE dfdo® 127e] kA ¥
& ¥ HDL-C= AA § 117%7F 723l 7k Ao Uyt o9 dafldyEL & A9
Aot FARIIIL ALREY, IHE Al ol Al k] o3 SHA R F/FHSpoko
et al, 1980)1 RIH T Qiry e 3 £ A7 495 vy, HDL-Ce WES4 wged] 231
TE AA7I] e GeAd B A5 AidA SAAE frogk Aol(P<01)7F HERR L.
o, F 33} A543} AE 28 WolAl 396045 20me/dIol A 44.365.18mg/dlE 213k S7Hp<0D)s)

= A3 veen, oF 7 AelelME folahA vERAl skt ol A T 69U200M), XX
F(2004), HRE71(1998), HAE - HMH200D S AeelT-o] At 2 Age] B3ke ARkl HDL-C
of W& G2 g zoje} 7 HDL-CY d5-& HeRY] falale Bt A7zt 27 244
?l $%Fol e Aol ARy, weld HDL-C:= &5l 98 Svhavia AA s 9o
HDL-C] ®slo] dielix= Alszs 717 A% Ay, &5 2 &g 43 o5 5ol ot
o] U Aolet ARl F5- oo fidt AAF At B el AlE T

A
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(4) LDL-C(Low Density Lipoprotein Cholesterol)ol] W]=]i= <33}

A Aeh 228 LDL-C(Low Density Lipoprotein Cholesterol)> Z#~HES FHH o2
oA e 3ol B WO FlLHEE FHATH, AFEH Ashe) Fa3h el ohzt
FUANEE 1SN S 98 20T Wilmore ef al, 1990). JEAAB)E 857 F4k 25
I e et A% 2Ee WA ezeade] AR e A3 IDL-Ce| Mdhs fath 2%
o] A4 &5 A 18941962mg/dl, -5 47 5 97.0£16.72mg/dl, T12]3l &5 8F §- H6+1621mg/dl
Jomg/dlE= A8 0 fol gk Xpoli= GISITh ool ke A hed 5(2006)> BMIZ} 25¢]
Al A HolE 7R ARIelAl 12553 JIjME fAtAR-s R se A A3
LDL-CEEE A0ES 98mg/doA] 1098mg/dE, HNFI1ES 1114mg/dolA 128 49mg/dI=e]
o A Uehus Aoz Basan gtk ole] & o] AdE Awpd [DL-Ce F 834 1%
A3 AE T lellA] AR 11280+3050mg/dlolA] 1232068 2Mmg/dl = 71k Aks BHARE S7140
= frofeh Abo]7h vehA] gkom ZiE 7h Apelell A= welahAl vehA] @Sttt ofi= HELQ003)T
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Leptine- AP 240l 1|50 A4] oAl oux] 2HE S8k 2o At 37

i WHAolA] BT AR nolrh AYEAL o, wed oluA AF 24084 ANE L gl
A A B Y B AL Bulshs Ao) WA shiel Wy 240N 1SS 4T
st Qlek 71 FIAE 19049 Friedman 59 913} §84 e mhe2(ob/ob vH2)9) 9] 4el

TR AHEEA FAE Leptin glF4Q0 AW 24 {8 224 o) Heh 19941 e Leptine
QA Gl 8 A st AR WE, AN 5 F2 HeA wanT gon AYAE
o elal] A A 48e 245 98 s FREoR AW hypothdamuse] 3
ste] 484, ouix] Zle] SR Zubgel HelehZhang, et al, 1994, 1l ESpeIA)
6 BEE AAgAGe] A, 85 99 557} Bng/ml oVRel o o B35t Sk

8T Leptin® w5 WU Sjel|Al= Ald iAo whal#EsAl woh =3 Lonngvist,

>

2 A wkedsly] wiiel A AR vk Al AlA Wol ] Hvtn By I 9tk
(Haluzikova, D & Haluzik, M et al, 2000). 553} $ €9 WsE ZAHConsidine, RV
H A Tuominen, et al, 1997)¢] <17t A3 v &3 el st 59 3= A77ke] &%

(FheFE, SEAINE, 342 A1) Foliz H98 4aE vtk uushn 9o, ol

A7l EF Leptin®] 3} AT, M, AAYE Atololi= FAQ1 FRBAY) B2 Ao U



213 ek 55 B AA Yol A4hE w HF Leptin®] w57 A4S o HdeedTe] A
2 . 20005, Pasman, 1998). ~1#]3. ZH(2004)
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A 50 AR QPRA Leptin 6.46+353ng/mio]™, ik 69 AR QFYA Leptine 443+2.8ng/ml =
Leptin® 742 siglor) EAM0R o3 o1z wolx] il uwely 917, A4 5198
Akt B20N AF0] asks Fol diEe Axue) Wsh oo wele] Basky, Baw

AFE FAL 44 39 557} dhshs 248 BIThA HaEI et o)¢) hteE ATt A
& B, Racette, S. B, (19702 322 A1 0calkg over 12mE S o AXe] 271 6l
o] §l8l ¥=vl 943 FUeittal Bl glow wYze] $-5F
§lE 2o HERTE Weltman(200002 -89 71713 el wheh §19 Fwo] theket A3} v
Hrba B s gk Wk, Qh3ed006)59) el Eadel 9l 789 A% 20t $S

2AF ) 5% 75062 0uRE 184 $58 AN A3} T Leptin w50 oFFd 9
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& PAA] FEhan B 39F Perusses(1997)2 4713 A7 &5 § AR WslE 1S o
 #Ee Werl fofsh] gdtial Bal Sk TJgal B ¢dgte] AdE Aund dkEEA A
A8 (leptin)2 25 8104 -8J3F 2po]7} YehbA] kAt =3 HS A AE T1g UloA]= AL

Aol 503+249ng/miol A AFFol 509+350ng/mlE Z715hs A4S BRI EAZ 0 #o3k Ao]
7 vERFA] ookl mgk g b AfolofA® frolshAl vhehbx] RSkth o= Weltman, 5200007
Racette, S. B, 5(1997)9] A Aol wite] ok 9QER Qlgte] & AFolxe] AE LF o] e}
v At e Als sl wheba] & ek Zo] Hiwk AldAe] dF A4 wiel ¥ Y ¥R
Hsh= 1) 84 fzp Wt vk} ARz 2 led AR 5 vhE T Q919 9 g

@ 4% wish wAd QAT 2 Dol gare 1A JRsol gka Al

QAo A5 BHhe Fa AES AohEaHAge] AgEEE, ol AU

Y TS Brishs Ve e olgHal k. el A¥rle HuHVO2max)st
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(1) HRAAHFHFHVO max ) ol WA
HoakeAF HVOmax) 2 AV HUR &5 Fol AT 7 e 9 Al Abne) o=
eJshH, Fero] AnE o]fdhs THE ok AoR AhanAeh e i) WA= Y] &
A el Fo3 AETF FHIIE 5, 2000). 283 Garber S(19R2)2 AL ks 252 3
Ak 3 B maximal oxygen uptake; VOzmax)¥} #)3H7] 2 maximal ventilation; VE) & F7H
ZItha st BRE7)(1998)9) ATolA] ] WS FERA0R F 3~43 27& AN 2%
FollA Y VOomax2 48244.2ml/kg/mino|™, Waf w2 364+4.8ml/kg/min® 2 275150
Al p<O.06 A WEbson BREE - ESH 20002 S IES S thde R 1653 frdad
oA Edeldddt 165 9 Alu7)159] ¥gl= VOzmax7t Edlold A 1440184 /mincl| Al E¥|

ol ¥ 1740144 /min®.= 0374 /min(21.43%)+-23HA (p<B)5 713t Ao Huy i glom A9
5 291(1999)2 HAl FIHES go R 6718 ol dFU 38 ol A&AQ FHS AAT 5

ol A ARdel= 47741 27ml/kg/minel| A Aol 53.00+4.R2ml/kg/min® 2 F-o] g AFo|(P<LODHERGTH
I BaskE Qirk 22i B d723E ASEH VOmax S THESE WEEA 47 1F {1elA
T3l (p06)7)F Wb, T3t AA7Ike] uhE ks adE A9 A SR 19
gk Zpol(P<OD) vrERT: w3l F 33 HSAddAE 2w WY 23E Auyd, CON LuolA
Abdel= 4390451 7ml/kg/minell A1 ARS-ell 40.00+4.26ml/kg/min o= FoJ8HA #HA(p<000)39.3, AE

2% WelAs AdelE 465046 9ml/kg/mindl Al ARl 4930488 2ml/kg/min 0= folgHAl S7F
(p<00) A3} ehg 3, IF DA BAFSE FoAHp<ODUERGTE o]F HHEZ|(1998),
AL 5 2°11999), Mg - &FS001)e] AdATre] Aot £ o) Byks fAbehH, mEbA
TR BP0l BeTE HuldaiAFe] welsbll S718lIERE oldE S(A00)e] ArelA B

S ek o] JoRT il wEe ¥ AEHer ALY dA] & Aol VOmax ] el ¢
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2) Hd)gt7] #Hmaximal ventilation; VE) ]3]
ol e717F HE o7k o FE vk ACR Edele wEshe 25 s
e A Fat A= ol ibsEkAe] ko] ol wet gl FUFSHAl HrHAA
5, 2000). HgL A FR006) S P A Zash AT 538l 3 HEd]Fo]
F7F8kaL sAlel Aol anlsh= AkAe] Fo] WolAm A& A% FHW F7|Ee Qo] H
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of WE AES $EE SN A $FL W WA £Fol # Wl A A% et
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ZIHVE)2 &.13 Vminell A 8151 Vmin®. = foJ3kA] S7Hp<06) %Atk AEAC002) 52 T A&

AL Gtk el B A ANE A gHeSA Wy A A7l MR 2]k ZRol(P<001)
7F WEbRaL, 2t AR mE R 2akE A9 Ay SAH R Fofd Ael(P<0l) ¢
Bhom, 7 st ASdelME Tu el 23 Auud, CON I WellA ARdel] 1229641820
Vminol|A] ARl 1044241873 Imin22. fr2JaHAl ZAp<000)3t5 Y, AE T WellA= Abdel 1209641945
VminelA] ARl 1251122066 Vmine 2 FefehAl 7 p<®)EAe™, i M= sAH = o7t
(p<ODHERITE ol ARFANH HTAQ02) 52l HdTo] Aol & Aol Aak= fAkshH,
mEpA 2 el o fika &

orfl

E2I9E B ASH0E P A4 T 5] ABHVE)S

(3) F-2kA 9 (anaerobic threshold; AT)el 7)== g8k
T AR S AT AT QlojA F23 A EE tpFofA s, A¥ = 9Eke] g
|

A BEAo] o]2L AAZ Ags=y glouz HAAA AX|(anaerobic threshold; AT &%5%

TR} AN AUA] AAAR FAR ARSE ks AR wiel] N sEH] Bk A
drolgl= ArgelA] P A go] o] FojFrh=t] Qitt. AHI7IA6)= AsH &5 F3F AAL <
FARA gAY S AT ¢ gl A SR (anaerobic threshol
E2 o]&H I glom, 5 Fol +8o] Fakhs)
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BP6 A LERon SAHCRE fofdiolrkp<6). ATt (1998) el BE EeR 1253 7
9 fAtd 5 RIS AAE 7o) Aol Ak A7 ARdeli= 1848ml/kg/minel]
A AR 2076ml/kg/mine. 2 S7FeRE RS BOAN FAHCEE frodbatel7h vEhA
ket ZElal B Ayl F asd ASddelAE F el AuE AvuE, AR JF ) dliE A
Aol 3L20£1060ml/kg/minell Al Aol 3L70412%nl/ke/min® 2 BAACRE £2)3 o]z} LiERt|
= BARE S7PRs ARkl ekt 3, T 2 Apolo M folall LAl gkt ol
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o) Wslol glsle] B3 Ak U8 2y

1) A 5 F A 1273 1240 ke &5 F AA7IRE 7elA §-23Hp o) Ato] 7}
WPl EH A7)l e g GHeME TAHORE foekplOnAtol7h e 11
Well A Fo)3HA 2Aa(p<001)3siek

2) AAZRA B T AALE 1273 FAAR] Atk &5 5 A5 ARk wE dodd
FAAE SAH R o FHpLODAtlL R om, = 3 AFA AE 15 Wellxl felstA
a(p<06)35 Tk,

) AAZA e F BMIE 129770 7124 AR 5 § 25 2Hp<001), #2]717F ZHp<001)
oA feld Hol7h vehton, gy AAYIZ) wE dEgE FyiME SAFeR Fo3
(p<OODAFol 7} ek, & &3 A543 AE & el §ol8hAl A (p<b)3tsitt.
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<Abstract>

An influence that an aerobic exercise has on fat in the blood and a

change of Leptin in the blood & a cardiopulmonary function of a fat man.

Yang, Sun—Kyu

Physical Education Major
Graduate school of Education, Cheju National University
Cheju, Korea

(Supervised by professor Lee, Chang—Joon)

This study investigated an effect that an aerobic exercise for 12 weeks has on a physical
organization of a man and a change of Leptin in the blood & a cardiopulmonary function organizing
20 men by 10 athletic group and 10 control group. The athletic group carried out by a warming—up,
a strength exercise and a relaxation applying a principle of an increasing overload 5 times per a
week and dividing a time of this exercise into 3 periods and carrying out 30 minutes for the first
period(1-4 weeks), 40 minutes for the second period(5-8 weeks) and 50 minutes for the third
period(9-12 weeks), and we made a control group carry a daily life as usual An intensity of an
exercise program is 0% that is the same maximal heart rate for 3 periods and maintained a heart
rate for a person using a portable polar Analyzer, polar Elector of Finland in an aerobic
running, and analyzed Triglyceride(TG), Total cholesterol(TC), High Density Lipoprotein
Cholesterol(tIDL-C), Low Density Lipoprotein Cholesterol(LDL-C), a quality of Leptin in
the blood for a physical organization(a weight, a rate of a body fat, BMI) and fat in the
blood & Leptin in the blood hefore, after carrying out an exercise program for 12 weeks. For a
cardiopulmonary function, we applied a method that increases gradually using a protocol of

Bruce(1973) and measured a maximal oxygen uptake (VOzmax), a maximal ventilation(VE), and an



anaerobic threshold(AT).

With a result that we carried out an aerobic exercise program for 12 weeks, a weight, a rate of
a body fat, BMI reduced notably in an athletic group after 12 weeks in the items for a physical
organization, and in the items for fat in the blood, TG, TC showed a tendency that reduced in an
athletic group after an aerobic exercise, but didn't show a notable difference, and HDL-C
increased(p<.06) notably in an athletic group, and LDL-C showed a tendency that increased in an
athletic group, but didn't show a notable difference. Also, Leptin in the blood showed a tendency
that ncreased in an athletic group, but didn't show a notable difference. In the items for a
cardiopulmonary function, a maximal oxygen uptake increased(p<.05) notably in an athletic group,
and a maximal ventilation wasn't notable in an athletic group, but showed a tendency that
ncreased, and an anaerobic threshold showed a tendency that increased in an athletic group, but
didn't show a notable difference. With this, a regular aerobic exercise shows generally an effect of
an improvement in every item for 12 weeks. Therefore, if we carry out continuously for a long
time, it is thought that there is an effect that treats an obesity of a fat nuddle-aged man &
reduces a risk for an occurrence of a coronary arteriosclerosis and an aerohic exercise will have a

positive influence.
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