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The Effect of Resistance Exercise on Body Composition and
‘ Blood Lipid in the University Girl

Kim Hee-Gun - ALee. Chang-Joon(Cheju National University)

ABSTRACT |

This study was to investigate the effect of resistance exercise on body composition and

\ blood lipid in the University girl. The subjects for this study were twelve healthy female

g-  university students who participated in this experiment voluntarily. The subjects were

divided into two groups: resistance exercise group(n=6) and control group(n=6). At the

resistance exercise program. the subjects were tested to assess the physiological adaptations

that had occurred over the course of the program for 12 weeks. The resistance exercise

performed 60 min. four times a week at 60% of 1RM. For the body composition and blood

lipid. the resistance exercise and control groups were conducted before and after exercise(12

‘weeks), respectively. The 5% level of significance was utilized as the ctitical level for
acceptance of hypotheses for the study.

The following results were obtained from this study.

1. The effect of resistance exercise on body composition.

1) For the changes of weight. the resistance exercise group increased and the control group
were increased significantly(p{05) after 12 weeks. There was not significant difference
between two groups before and after exercise. respectively.

2) For the changes of basic metabolic rate. the resistance exercise group were increased
significantly(p<.01) and the control group increased after 12 weeks. There was not significant

g difference between two groups before and after exercise. respectively.
a ' 3) For the changes of lean body mass. the resistance exercise group were increased
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significantly(p{.001) and the control group increased after 12 weeks. There was not
significant difference between two groups before and -after- exercise. respectively. '

4) For the change of body fat percentage. the resistance exercise group decreased but the
control group increased after 12° weeks. There was not significant difference between two
groups before and after exercise. respectively.

2. The effect of resistance exercise on blood lipid.

1) For the change of total cholesterol. the resistance exercise group were decreased
significantly(p<01) and the controlled group decreased after 12 weeks. There was not
significant difference between two groups before and after execise, respectively.

2) For the change of high density lipoprotein cholesterol, the resistance exercise group
decreased and the control group decreased significantly(p<{.001) after 12 weeks. There was
not significant difference between two groups before and after exercise, respectively.

3) For the change of low density lipoprotein cholesterol, the resistance exercise group
decreased significantly(p<{.05) and the control group decreased after 12 weeks. There was not
significant difference between two groups before and after exercise, respectively.

4) For the change of triglyceride. two groups were decreased after 12 weeks, but showed
not significant difference between two groups. '
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FUAS ool B} & A A% o] AZol @ BYo] golste FAN RH
STV, Buus 5 WEHAE B4 dZd A g4 d&d Fhsa g 2y TV,
Adrows E dSaAdAE ol B AR 2" ABAYFAE F37IL Ae
AAolh, 88 9Zgol tololE, 49 FFol FFHL Uk AdA HMTAE BT o
APNZYAE JTL FRAZ2 NFTE FJ4L “}— Jug FFHAe A48l
BolA X Ae 43It

BE AZe 98 TV. duds SAM g Yol ARA/IE #AT @y °l‘§§°l
AL 2ol Ax oBUE E¥ 284 &t Fol Eohd AL AHloln. oHEEA Hel7]
g8 S ZRE tolERYE APsAd Ry F7 fidd 2EAD qzste %
W3} one food diet $9 AAelA %A g uiFgRoln AAF|A F& Yol YR
Atk ol2ld ZRY WY Eel 22 AMA B AYFE vINT YAHIS7) . 2004).

2 dEAA 424, 20848 § & A ALY F2T AW 25§ 44
FFY §AL £58 WY Aotk {ALE ¥ MAEP %}*9} Axge 3/ 4
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Bl AT7ARE A dPe] JRHAE Fol KLY 5L HAE B A
Ags AAYZ A a1t} 2004: oA E, olviE. 2004). '

A Ao A= 7] 2diAlR(basic metabolic rate: BMR)Sl ZA 9t @AE ZA %C}
27 A7} BES A QYolr 222 MEEIH A 59 B A%H ¥EE &A H
g AN oA ofiAE a7sA gtk oS dARgE Jlxdar@elsn e, ¢
o] Aol ¢ "Mr} ¢ Eul Wolx Ao]Fel” ojid YL Jidel AUZ Ue WA
o] aojel A HIZHc) ol o] MAPTF MA Pl FAaA HB &F FA Al dAt
ge Fgage] AYE AUAZ gL AL HojH AALFe F7HA do
= Aolth Q¥old YAMYE FPt=d ol 388 A s 299 F&aE MAS
o)z QR AN B, T2 F7IE AW & I A3 FUE F22 A 2FFA R
g9 BAAA FHF 8 Fo)A EHEVY & 2003).

74 Edolyd T AoE Edoldes FAA UYe AYLEold %01: od 8o
N7 os ABHE Aol Hael AN 2K FAEE aTHE ¥ EFolH
(A9, 2001). ALLES AARES FAAAAND AAY AF FZ AL 22
24 S84 29 ¢ E(isotonic strength exercise) & @ 25l fAoiA AMTFHd Rkl
w8 ok Wilmore, 1974).

AZABA YoIN HAolE Edolde] nNE FPL HBAY AFHFL ¥4 YA 7
¥ (negative energy balance)® ZA¥o =M 2Ptk FAHAA FPAME |4F g5°]
U 58 E4 gAY €88 gt 3L AquxE 4Adcke Aol A oyl
= E 714 89, & oA e AU 2ust ok AFFEe 4 XL IF aE
g ZAYo SN HAY 5 Aok BE ofux HAY Fast oA 2wl HEHAN FH
WA 3P A= Zldae, aRFez AF(weight) & F2Ale FHE EL LY

Yot AYLEE ol Ato]FY 2 ofol2Y 25 uiFEY By, JFARY
27 Apds 2AAYA 78 2 J¥¢ 9 vjAe ReE depnd A8 &9 w4t
A4 &%Q 270U Afol2Y e MARE AF A2AA ¢F AUAE PN A
23 MAY Q HAFE F2AAY, FALY 85U AYEFS JAAY 5AUAY
2z oaly) Bohe Z2dARE F7HA17A B4 oA 2uFE 3A oz NE
AA}E FAANGE Sojgh 222 AYEFY YFY Aol EHoJYE ¥F Al &R
f= gzad g8 MF2PY &7 SAE AolE Edfoldel @& 2F37te F4 A A
AdAZE 277 2}E AHLGT HPHIIS T 200D, £¥ 24 E#olgol
HaAYs Wy Age SojFoz FaAd £ ke A7/ 2uH JAcH(Nakamure et
al. 1994). TA] 2HAE ofuix] Lulol Yol APLF BHAY AFHe F2 AN
%(rest metabolic rate: RMR)] Z7tel sith. ¢ APLEL B3 &§ ¥ Aol g ¥
AAPozM 2Rl AF MBZFES AMEYE Adeted E88 ZFtHY 7] §. 2009).
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AMPF g AN A we Y HGol gt W FoAA FHLHE FTEAL
FQ 9 28Ye SAFNS} FAEYN F@o] LHH Ao Uov], o FAN FALH
B8 713 2 4% vAHCasteill. 198D). BF FH2HAES YAAA &5 JAM:
Qee vlAA gou FNAQY 258 AW FHFHo|Y AFAFEIH YHE AL
9l LDL-C, VLDL-C. TGES #4H3 2 43389 oy 7ld3t= HDL-C7 57t
Bt Clarkson et al.. 1981). o

Y SEIaYo] Yol ALY SES Wol A2HAM U4l Yay 4@
o 2¥ZzAE % 2R 5 2&Y A o A APLFol AW A% F 9
Aol AZE 9% Z2agoz go] o] gHI Utk wEA £ ATE 1270 AYEEL
AN i tgEe) &5 A ¥ AT YAYE We I Jof 254 ¥ A
M2ATH QANE 2M8 T8 AYLEol AMZYT GA4Eo] Ad P JF& WNZ A
A 2R B 4FE AAEA HAdG

2 A7 24 ou4d 129€ AR AGLENeE FAYGeR Yvd 127 B¢
NAE 5 ARLEo] AMEY U AR vl FL BA FAAA AFRFTE
g SNl o] A LET2IAY 2B E AFsEd A

0. 974

1 d7d%

2 AT gL JAd A digel U BAA EFZ2adA FoAHA asten

. BEE Ao QE ALY A YA 48 FAF PYE R Folo} 9

& 1ogoz APLEAT 697 EANUY 6322 Fv7F (random assignment) &9t
AAEY] AMA B4 (R DF 2o '

B 1. AROAXES UAN £Y

Group  n Age(yr) Height(cm) © Weight(ke) %fat( %)
e 6 233008 16192:025  5743¢L05 20784350

con 6 22.50+0.08 161.670.25 55.33+1.05 29.67+3.41

exe - resistance exercise group. con : contro| group
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. 2 dFolA AgLEol ojuide] UMz Y YFAZo] nNE= AV FAI A
e AHSY =79 23w (R D9 2o

B2 Qﬁé? '34 2

Experimental apparatus Manufactory(nation) Measurment Item
Biospace Co. Height. Weight. BMR.
Inbody 30 (KOREA) LBM. %fat
Cybex Cybex ‘ IRM, 60%RM measurement
y (USA) resistance exercise
, . Wako Pare Chem .
Micro Centrifuge (JAPAN) Blood Centnfuge

1) A=A

A3 (Height), % (Weight), 7]1XxtiA}(basic metabolic rate: BMR). x%Z(lean body
mass: LBM), MA'S8(%fat) S MGEEA7E A83o ZHF 3%

2) 9 AY 92 24 ' |

YA 8 4 FAREL MY ZY 4L AR FIH AANES L JeeT W
HE 23A Y= FFHFoH, 122 ol THY FHoA =¥ JEL AP E
A ¥ ¥ 9d oA gA Aol AF o (antecubital vein)AA S M@ 18§ FA}
718 ohg sl SmE NPT MYY YA ARYINE ol 83d 3000rpmeE 1083
FAEAY & AHQ M LARAT2A(Seoul Clinical Laboratories: SCL) 4482 AH
of 92 sgon), 226 &(Cholesterol) & Enzymatic colorimertyol <3 & F# & 2
HDL-CE A3# 893 LDL-CS TC-(TG/5+ HDL-C)9 4l o8 J&dd. 2
I FYAYS aLges FFY

3 A9y
1) ¢ =219

AYeE AT 12F 5 F 43(4. 8 8 )9 UE=Z IRMY 60% ZEZ 28l
SEALL 6022 FHIEEH HeLES 2EHAYLR FAHMA A7 584 AAHAT
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2 gEe 52 AAS WLAY 4+ AE 8714 AoE ou% sit-up& AAHA2T 4
zojth IRME A2F3el £52EE 48t ENFL S 27 3¢ AP HAL o)AMY
2y 9 Aol A glol WHANY BYAES HA eEzzade (& HF} Ao

B3 2sZ=1Y
Item  Time(min) _ Contents Rest Intensity(RM) set

warm-up ] streching
leg-press
leg-curl
leg-extension
chest-press .
exercise 50 shoulder-press 1min) 60%1RM 12x4set
pull-down
arm-curl
arm-extension
sit-up
cool-down 5 streching

4. AN

8 a7 SPSS (ver. 100) BA Z2398 ojg3te] AZE ¥4 HA

D2 de g wald dg 7esAZS % #F(mean) ¥ EFHAHSD)E A&

) AgeEAud EAYG] £5 A - F A2 (Weight. BMR. LBM. %fat)3 @
A E(TC. HDL-C. LDL-C. TG)el W& A< W Apol8 wmt7] fAste] F4EE(paired)

ftest® ol &3
3 AYSS Aw EAYG Aold) $¥22IH X2 AT 125 o AMEY(Weight,

BMR. LBM. %fat)s @44 &(TC, HDL-C. LDL-C. TGl tig A alo] & v}
18] =YX (indpendent) t-test® ol £34ct.

V. 97323

1. Az U

1) A% (Weight)s] 43}
1277 AYLEH FAZY AFdse EH yehd ute} 2
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B4 2UC U 2SS - & ¢ Mo 2 M=o HE HZo HE| (9] : kg)
Group pre post t 1]
exe 57.434.22 57.804452 -1.68 15
con 55.4244.04 57.37+4.86 324 02
8 16
D 42 88

mean t SD, * : p<05
exe : resistance exercise group, con : control group

(R Hol Jerd viet gol 1237 AYLE N F AF9) dss AYLE Yol NA
A 57.43:4.22kgM A X 1253 ¥ 57.80+4.52kgE 0.37kg F713HA A g, Ho$ 2jo]& Holx
Astal, MG XA A 554214.04kgoAMA 125 ¥ 57.37+4.84kg2 1.95kg F71ste] 2%
Aol HATHP05). €5 A AT 123 ¥ A T AFY Aol A% SYFL FF
A3 5 A% Fo] S Aol & HolA QYsith |

2) 7129AH¥(BMR) 9] W3

7122 3 (BMR) 9] e (& 5ol wehd i} 2o,

E5 2 MO W 25 M- $ ¥ UL 2 |x0AZe] He (bl : keal)
Group pre post t p
exe 1423.224111.66 1447.274100.13 408 0
con 1372.67+82.53 1378.3795.67 -51 63

- t K% 122

0D 3 25

mean t SD, *p{01
exe @ resistance exercise group, con : control group

(B 51 Yerd skt go] 12F¢ AYEBAN AGEF Fdol MA A 142822
111.66kcaloA A M2 3 1447.27:100.132.2 24.05kcal F7h3te] RAG Aol & B A2 (pC0D).
SAAGLS HH A 137267:8253kcalol X 125 ¥ 1378.37:95.67kcal2 5.7kcal F7He vt
#9% Aol Rolx Fgtth £F AN A 125 ¥ I T J12AAFHBMRIY dd
B8 SYRE PP 2 25 AN A} o {FAY Nol& HolA] oskrh

3) ﬂzl'"J(LBM)-‘ﬂ ug
1233 Aol Azt ¥ AANFHLBEM Y AdE (E 6> Uehd ulst 2.
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B6 730U S M- % 3 A 2 LBMe WY o kgm)
Group pre ' post . t p
exe 40324421 1214422 -828 001"
con 38.98+3.22 2020:367 49 6
t 6 91
p 54 3

mean t SD, ** : p<001
exe . resistance exercise group. con : control group

CE o] U utsh gol 1237 AYEF A F ANGHLBM)S dfte AYEE
Aoe] A A 40326420kg/mAN A ¥ 41.272422ke/m 2 095kg/nt F7ERA RAV X
oE HAR(p(OD, EATEE MA A 3898:32%ke/mAN 125 F 3020£367ke/ 2
02kg/oih Z7F HAOL HAE Aol& wolA UsiTh &F NA A%k 127 ¥ AL T
LEMS] Wil @t SUER A% 3 25 A FoI KAR Al E 2olA Ytk

4) MAE(%fat)e} 43}

1233 ARLE A% F AAGE(%fa0 A e (E el Uehd uist 2o

E7.&§9M%§ﬁ-$3€ﬁ'ﬂﬁ%fat‘—’l?iﬂ : (£t : kg/nt)
Group pre post t p
exe 29.78+3.50 29.67+3.03 -3 .18 E
' con 29.67+3.41 | 31.00£3.65 -1.68 15
t 06 -.69
D % 51
meantSD

exe : resistance exercise group. con - control group

(E Tl LheRd vish ol 1237 AREEFSAA dehe A A 20.78:3.50%AH A
N ¥ 0§130B%2 011% ALaAo fUE Aok RolA gged, IAYVE N2
A 2067341%AN HA ¥ 30036%E 133% Brtgend f Aele Lol st
0 5 AN A% 12F & AALEHLUI G 48 SURL WP A% AL % e

FAH Fol §918 AolF 2olA YA
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1) TC(total cholesterol)e] %3}

1277 AYLE A & TC2 s (& BHol Uehd vigt gt

HS ZHCHU 2 M -F Y FCH 2 TCo HEl (Sl @ kg/nt)
Group pre post t p
exe 172.67+33.50 , . 148.33£30.57 4.48 01
con 180.00+£24.11 171.67123.48 1.36 23
t -43 -1.47
p .67 A7

meantSD. ** : pd.01
exe - resistance exercise group. con : control group

(GE A vehd uvish Fo] 12379 AFLF AdolA WdE M A 172.67:33.50me/
dielA] 148.33£30.57me/d1 2 24.34mg/dI 2 T4 F& XolE BAIR(p<OD). AP
A2 A 180.00:24.11me/dIoNA 125 F 171.67+23.48mg/dI 2 e O §48 Aol Kol
A gotth €% A AF 125 F A ¥ TCY Aol g3 SYELPY 2} P
€5 A Fol FAH 2ol & wolA Fdrh

2) HDL-C9} ¥}

123209 AYLEe A% ¥ HDL-CY We (E Do vehd g} 2ot

E9 2 HU U 25 ¥ - % HY 2 HOL-Col #g) (B9 : kg/n)
Group pre post t ]
exe 52.83¢13.15 - 50.33+1341 1.37 29
con 50.17+9.62 50.83+7.96 791 001"
t -95 -.08
p 36 93

g mean:SD. ** @ pd.001
exe @ resistance exercise group. con : control group

(GE DolM Ul e}l go] 1237t AGLE Jwo) Was AN A 5283413.15me/dl
oAM A 127 ¥ 5033t134lmg/dI 2 25me/dl Z2 HPAT FAY Aole RolX YL,
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E47 YL AN A 50.17:962me/dIAA 12F ¥ 50.83+7.96me/di 2 8.37me/dI 2 Brdd &
o3 Apo]Z BATHPL0D. &F XA A 1257 ¥ ¢ T HDL-CY ¢ B YR
A% 245 49 7 £5 AF Fof FA% Aol & RolA Ytk

3) LDL-CY| 43}

pazel AReS A% § LDL-CS Wske I 1000 hehd nish e,

E 0 2 HC W 25 - % Y G 2 L0L-CO Hsl (EH9l : ke/m)
. Group pre post t p
j exe 101.67+26.26 83.33£21.42 358 02
con 102.00+31.89 100.0030.66 30 i
t -02 -1.1
P .98 30

meantSD, * : p<.05
exe . resistance exercise group, con : control group

(E 10004 Uehd vish 2o 12538 AREF NN ¥ ¢5dae LDL-CY ¥ste A
$o% MA A 10167£26.26me/dIAA AA F 8333:21 42ne/dI 2 1834me/dl A fOAY
o) BPonl(p(05), TAPEE AN A 102.00£31.89me/dl 1A 123 ¥ 100.00+30.66me/ dl
2 200me/dl ZAPAT FAB WsE oA A% TF A A3 125 ¥ LDL-CA &
sof T SYELAR 2% A T &% A ol Roj8 Aol E HolA YU

4) TG(Triglyceride)s} ¥3}

22 AYES A% ¥ TGS ¥se (B DA vad uis} 2.

H.H.’-H‘JE—JLH-E-%B-#SUSQ&TGQIQﬂ (S : kg/nt)
Group pre post t p
exe 70.00£13.96 56.00£14.18 2.44 06
con 74.67+26.74 60.50+26.39 1.00 .36
t -38 -37
P n 12
meantSD

exe © resistance exercise group. con : control group
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(B IDAAN dehd st go] 12539 AYLs MNA ¥ £53d9 TG Hie AY
T MA A 70.00£1396me/dIAA HA F 56.00:14.18me/dI 2 14me/ I F A2 ERoY S
Aole Holx| A, FAHTE XX A 7467+26.74 me/dAM (0.50£26.39me/dl 2 14.17mg
/AZESF oY FAY Aol Holx] gttt ¥ MA AH 12FF AIY TCY Bl
e SYELHYZTS JD Tol 84 Foll FAF Aol & Hojx Y3t

V.= 9

R EPERTY

1) A3 (Weight)e] W8

AMARgez g o, #FLMF(under weight)olU HopM F(over weight)o]l BEF F2% &
AYe] Ha Qi) o] FoAA FAANF L AZF vAE A&l FEANFEY GOl an,
g FriFo s U uluke 5D's(disfigurement, discomfort. disability. disease. death)®
A7 AtHDiel, 1991). AAPY AAEGF e F2 ATMEY U AV @
Aoz MFo] A AA g v gol B 20%014, A4 0%°ldel HF 423, 4
g3, 282 o 742 delA Fol g 7HA & cH(Buskirk. 1974).

AZ W ZolA 27s F29 99 AAYF, AXNYPF 28F] At AXNLFH
2839 Z7st A= 2L n|E X gk o] B2 MFolF UM FAY To] o}
d A W TR Fojg & £ QAT ANZAAN FAdW {2 A HLS A

g2 2PL &Y vl Y Y, IAYSTH B AUE J8Y A¥aLH} B

o, A#HQ AELFol YoM E MALEY F7te NALEE FaAdle &8¢ ¥

. A5 (ZEd . 2000).

FA2 B AAYE W AL2AA 2F AUAE FHFAA2E2A 11-6-4 AAg 9

. NARE ZAAIY, Bk £52 AAAA &FAUAY FFHAMNI] Boe JlxdA

28 37MAA "9 A £23E A FozR AFH AAY U AXNFE F2A
¢ 25 $BS AFAN MEEF mAEe 42 59 AAE FFPHAAD. FAL
£E¢ AZTFN A AR e AEE AU THY BF HYPATFAN F
Ax L5 28FY F7tde A A UEE T3 foh 2¥GD dFES Y
AQe 28U nEZSEoldN d4Hil PolE EHoYL &} vEZE=lY

k<1 3718 37 AAETE oA B 4. HOE £5. & RU4 25 I A4
b 4 & 1 S92 23R ASTUA O E5E SlE ¢ AHARY § 1090,
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[~X—1

Me2s0| X} ChBHMe) AIY o YAYE 0IX|

nr

AYLES B¢ AS9 WS Avud HAZ 51992 FEA9E P2z 12FY
aA7A sholE EFold A, ¥of Wl MF 345% FAY FAE UEHAL o137
S00E 2908 e taoR 1257 MR Edold AA ¥ M3 30% FAQ F=E
RETR sgon, olBg(2003) WA de fFeg 659 gAY dolE EHeld
g AN AT EFoly 2F3F. 43, 657F YAHLE NF F2E BT £ IRV
(2001) & 2437 nazda oA 2AY EdoldE AU A3 AT 11.5ke #FaE By
T 5t Wilmore(1974)E 7-9RMEE 8% %8 2ME FF 2L AAE 43t AAY AT
z7t2 & AFS Aozt YAGR Ak

2 aA7oN EAYDE AQAA MF 712 12F A |FAHA FHALG AR
exge AAEPol fsA FHAYLAE AFAE F48 F7UE UEdA Fob o
A Ydse A3 g IFAA IFE AT

2) 71294AH#(BMR)9] 83t

NAWAIZE HF Al AME Zulse A Fo2 Sf 2HMHAE ofuiAlel <
70%8 RAVTE ARE) Tho|o|EE ¥ vt Zo] HoAR T dEX: B TR KR
Ay oz ogd Ag AL 0 AxdAZe Fvhe SHY FL4E AUA 8. AY
exe e ga AAYBY F7 1AL ¥ F L EF a8 712dAF
2 Z7}A7th Bryner $(1999)2 80022 HAde = AR telo|Eo] AP
ol fAIAY UL BUY Aol AXYFT A dARA e x#HE AHAA
o 2089 AAAEE F AA PPl TRAAZ 2 L PSS RU42Y £&# =9
A2 E oy Tzaded WAL AYEEd I Az HALE o =239
o Wrtstel AFAAYG. FAEH &5 2FL ANY AF FEHAAL, AgLE 1§
2 1229 $37¢ 5 AAY APl KA WAA ALY £FACAAE B
Al ArZe] ZAHAAD, AYLE ALANE A dAFl Z7hE, %3 Donnelly
£(1993) 330l 803.1kcal MBHAN AYLEL A= ol 289 widy 2% 2
e Z7tol A AFE AN, 1499 vHdHES RS2 olgg FAH *&
Ho] thololETt 3 A} tololEst folE EdoldE $IAHE Aoz Uyl 43
& A7 S Aue] dPE RFAAM MFol FasAAD 1279 ¥ ¥ ydyde 2
9] WS Ve toloE P& wsst g o 47 JARA AZHAE AR
St AGLE T2 7o) 28uidst AR gece AE BojFo] AAYAF
o] $AY 27be AAA A §AY F7HE AR HHo AAYF 37t
o 7lzdatgel Z7kste Aol H3 e AAYF IS 549 7lxdAgd 37t
of T3l AGLFE AAE B ASTA A 2237 N2AANFE fFAGEN EF
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© & EcHolEerg, 2000).

2 a7E 99 AAdas 2sge e APEE A ABLEUBAA 7]
0ol S8 37 ST BAVLAN 37hE ddou fedelE molA gL

A9 APATe) BYSA 28Fo] Z7HE A2 AZHAAZELE S Aold #A ol
E A ae sARAY Z7APeEA HFA dAF fAS F1E JHAS 71*44%*-%
} 27H071e Aoz Mz

3) AAWZ(LBM)S s

Aol FAREEA MALBFS A Yoid 9424 Z& W, a8 7@ 2H Fo2
749 AMAFojtt, 28FPo]l AALZAME RASA WE £ A A€oV 42

E 2233 AAYIES B g2 AP & Atk 2000).

AYLEL B9 AAYFY AHE AHLA, Wilmore(1974) & dAS 4AE ddes
JURMO.Z $228 2ME ZZLES AAY 3 AAY AFel 25 fshA S
7 dgon, 444 950 AYLTY HAE HolE EHoldE HAY FAol A A
2e Z7pA TR SFAHO Y, 1995 Gettman. 1982). &3 o] 4¢ £(2000)2 1253
23 HolA W HolE Edolde AN AT AANYFS 227% ¥ 718 BAD
AHF1997) & 6377 NESAZ A4g oz A7 dolE EFoldE ANE A# 031%

B 2= ugon 0992000 853 M A ngolA HlE EHOYE AN AR <
. $3o] 054kgZ7HE A

9 o)FHE(2003) S 657 GAA folE Edold Z2aAE G tgolA 2N 2

b3 230ked 28Tl 27 ARU KAY Aole BolA B3k, o FE(2000) & 8-er 2
- 2Ede 4oz AREES ANY AT AXYFol A¥T AT BF 27} S &5

20] &% 1-2 thdolNT R9% 718 RITD HR 2D F993 W71V
243 vet A 098 AYoE 85 AolE EdoldE AAE A% AXYIS 3

W 1g pgon Bgd S(20002 627 Qe AolE Edolde ARVT HP& PR

E uag a7dAE AARBel Z7hs SAAT FoAP Aol g MolA YT At

Fox® Mathews(198D)& 28 o 2A7Y Edoldg 37I¢ 4942 o AgelA W2 A

 ands deiel, ole 2499 g@Rdel 37k dEeln 2 FdE 2 ARY < A

gao 271 AN 9NAFe F7h 53 vpoled gHAES F7h 2HFT A8 U=

; g 271 A2, @ AP Z7h ANAS $EE AE AR 7. ATP-PC.
¥ gaa cizaceels e A nae) 3718 gserd W silEca St

2 °‘-?°ME Be AgATs ANHA 11‘?}-?-%-78'& ey §old 37HE 2o oz
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APATE R ANTY ARE A¥ £Hq AYLE Z2aPL FEZE 610
RM. ME 34E o4, €3 W= F 34 1. aela €% 71%e 85 olgelool ¥t
Hqc & AT AgeFol AFAe go% BAE LA ggou AAYTE #
ostA Z7HAA oA AP E Azl 23AQ & HAE T Red, AgEE
o oz ol gl o B oAdA vz ujug g 13e ¢ Z2ados
olgd & A& Rolch

4) AALE(%fat)e] 4%

AAgEe QM 74 gl QoA Axg2g 4 APPol AFH ¥ g E3,
AALglE TaAg e oy W A Fgaa Ao AA Yol BotAd N
Ag 9 wotAAN FHEHE 27 gotxed 2FolM LDL-CH &A7t oA
Q. 283 AAEER a7 e zyAYe A £E EoHAA 2459 I 1 3
2 yJge] FHULel =2 LeH( o1 AL, 2001).

AgeEst AAYES ARE gund, 2PdEQ00)E AGETEE 200 viTA g 59
uuie g g WFeR 1257 AYLEE AN A% 204 Wt YvAME 1163% B
3. Zduney FedlAE 32U% Aol F9% Aol d ng o, o3s 2004
pad e 3dddE 3= 1227t WA HolE EF°IYE ANG ¥ AREE
586% Wt A9 AolE wgd o192 ¥R qade Aoz 12% <
= 384 WIE AE EdldE ANG Az, AALE] 05% Farsgaa quc =
& ol B8(2009)2 653 BAH dole Edoldg ¥ A ANg Az AALF
o §o¢ AolE Hov FAAL Ayds AXREd B 2gAQ 3FFE Fide
Aoz JEhR AFH18DE dole Edold A 1424%fat ojgid@ Reol EHY ¥
973%fat2 B 3.03%fatel 250 8579 A°IE edoldel AALEA FA¢ F&E
gk E¥ ueB2004)2 1233 43444 3% e#o]\d(Complex Training)l &
A9a% AAGEL 413% Aaste] §o% Aol E RAL A8 SO 2AY EA
ol g HTEdagolA NG ¥ 113% §9¢ 48 2t

2 aFe 1277 dddE ddeE AReEE ANE AH AAREA §48 At
gle AT 49400401 209 g gz AE edold1&F AR slclE E¥
ojga§ez Uyl 2¥% AN A% §F 2§ 27 AAN g0l Fre A2 fo¥
sole RolA g aTAAS )41 (1997) 8] AT A3 9% AR ol AYEE
ojte ¢80l MA Agd AAARSZ ARAANE fALE £EAE gaA ALY ¥
g4olet gzrech a2 A9 127 Fol AAFE R o Agesded
SolstAde FRAY AATE o gasd, EEEEE zAHA oA g AAY
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& g2 243 9¢E & & UL A= 4FEH

A CEELR L]

1) TC(total cholesterol)s] ¥ 3}

gy TAAHE0 Z74%d me AgWes A AgEel Ui, 83 €Y A=
HEo] 200me/d olAo2 Z7H3H JYES t AL dEA & FH2eAEL IR
AP N¥E A9HE AR £ A3E. ¥ g2 E £ & F= 28U
o thopsiel, B4 FHAAE FTo] 200me/dl ol3E HFAY FELZ. 20ne/dl ©13
ojd mEA2HBYZoS B el FAE F A 2485} LDL-C #&°l 371%
o 204l 65A74A9] 459 B¢ 2 FU2HES @A A9l & 13%. oge Fe
= oF 21%7 2718k QM ES AP Al vid AF Fol €Y gy #&°| &7
SRS, 2003). TCE YA &5 Fo A =4 W7} ol R, YA
Hql SEANE LEAL BE, WNE, 710 BN 2A vehdth Dufaux et al. 1986).

AYesg 5% TCY g gsud, 80 TC Walel fo¥ JPol fUcka s
@ ot (Hurley et al. 1988), QFAtel wet F3Ael g3 A&A) AgEH o & A
280 Badon L cH Goldberg et al. 1984). a8 3 o] g$(2000) & vind S
Baoz dolE EFoldE AAE A3 TCH #A¥ BAE BYR RIE(0ME 12F
T AYLES 00 vRdPH FATAYE dP22 AN 37 F AS 25 TCH
g0 A8 Btk Y A2 51992 2y yAA 123¢ SATY A°E EF]
Jg AAY A% TCY F9F 2olE AL, 8200008 125 2Ag EHYE T
dojgolA AN 23 TCY §9E xolE XA 2333 3t
‘2 AR 1227 J Ao AFeES AAE A% TCI §o3A F2¥ e &
zo sz TCSe #EE HA¥IAE LDL-CY E&2 AgHR o & 47
LDL-Col &3t a7 dgol TC #@ F=d ¥Ql Aoz AREH.

2) HDL-C9] #3}

HDL-CS A% §Zol Az wdd Fol Wotd 50% olgel @dolme WL ¥
HDLE ATl die] AAH Wy o) FA2AFE FFotel Bo2 ks ¥4, ¥4 A7)
oz pAsdERg odus 2o HDLY B3¥HE 30~80medolol. 3ne/dl o8d H¥el
27483, G0mg/dl olAtolR CVD fitle] ZA¥cHAHY §. 2003). #A¥22 HDL-C7 2
AR UERE 7HAZ gled, A5AA gol iR EEFIolAR vk LEAS.
gRaBol e ARIAE B £A& dEH, HDL-CE TGS 448 A% SLek o) 7
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¥, 1994). 31, HDL-CS A, 4. 25 2 At} J8& wol Bk dds, 2004).

AYLES EW HDL-CY W2 dyud YT 52004 1257 F449 44
S¥UE 49404 A8 A3 HDL-CY Ho¥ Aol ugeon, JA3(2000: A @
Ao ZEZ Urol dAisdolA A% As ZEE HDL-CY A& 37: sged
S8 ol BojA st : '

o &H9(2000) % 837 SlolE Edfoldg gk el A AAE A HDL-CS 371 o
Qovt fold xoli Mol A gl H¥h ol Y WAE AANY AW G Aold
Bk §9% S0 1237 A7 Edoldg sigolA AW d3 HDL-CH #9
# 2718 B 2§ £571%) B2 AR A LEVNAAN K% Aol 1
A gsich Ward(1983)E €5 28 377 HDL-CY 2718 233 wAd §
(2000)2 40d) vDIAE 1237 Edo]dg AW A3 HDL-Ce 2525%9 #9% 37
2 HgR MAZ S(199)E FHAYE dPez RFAZATY AclE EHlYdE UA
& A% HDL-Col 32% ¥ 3718 Hgon, IJY(200)E FduToidg ez
1277 AYLES A% F3 HDL-CY f9¢ 3718 Rgcn st

2 dTolN AYSLEATUE FA AolE Hojx YAT i oA BAJLS
oo 8 ZAsgd. ol@d HDL-C X9 4 W A& dYdse ddez ¢ 4
¥ 2 4G SN} ANEET Bho A% ¥ AFHY, APes T2adE A
28 Ao o7 £5%3 L5700 ¥ THEQY A7t dadna 8.

3) LDL-Cq] ¥

LDL-CS 2 94 2HU2EY 2/3 o4& 2wty ¥ ojgo] FHU2HFE H A%
FAZEHES 2Fol AP Al AE2 2RHER gy 2H2HEL 547 A28
o sj¥aqles Agsn, 9N Wold VLDLE £ dHYcHANY §, 2003). LDL2 ¥
Aolr 2H2HES SUE ol FAEQ APz VLDLY FdAYxIeE fd
% WYA LDLE 3 1 olsjel 2Foz ol§so) LDL £8Ms ¥t gd2HE
2 2AEZ QUAIE 9¥g #ch LDLY % 50%E TN NIASZ dAAEe g223
4 N ed, LDL 5800 oo glo} ¥ FA2HE FA7} o ke B¢ A
24 T TU2HES0l2 Bk FolNE IHALNEEZRE FFE BYAT. T o9 =4
ANE ZA2HES ol83e MELE PYE, A% drolMe 2HZoE ¥22E
$4%t LDL-CE 160me/di7t §A REE Aoz 2P Aol Dasieh(FR3. 200D

AYLE S E8 LDL-CY WaE Aved vAd 5200002 Fdge W22 12F
7 2AY Edolge AN A LDL-CY #9¢ Z4E deblitz Basg A2
S(1992 39948 MAo 2Rt IATY AE EdedE 4% 3H LDL-CH

. %4 -
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5% A% F2E BAR N2 5200009 200 vPgE ez Edoldg AN
A3 LDL-CE 9.13%2 493 4 S B 2F3(200H)E YA dod Y S Hyez 12
FUH AL ELES AANE AR T LDL-Co #o¢ A48 2usidd

APATolA Jeid AN AMBEFo2 AW LDL-CA #Fart 4AE Y <At #edf
A7} AThT AEHT 2 ATANE Atdg Gy 1237 AYLEE AW A
LDL-CY #9% F4E Jehd 2= AZESol LDL-C F&ol 33HA 3% vlAe
Ao g vepyt ‘

4) TGY w3

Al A& A dFoz AUy AUA F AEEHA e AL JAYes 3y
e 2 o] APt €3 FAANLS AR FIFHEe FRAN FHHH &
Q3 go] 2F YF9 1P AAE e Feole ¥€F F4AY =7 vle FAG
gade] Aol BFABIRE oA dfNE @0 AAT FYAF] £X7t
goul matsl WAAYel F7tsn v nAYFo) 4A BP¥ch TGe HAE UHE
%, AN F55HD AXPAT Ao Flolzrio|agez s gheR #UHEH
o Zo)A duiAAY gwolt AR, F7Y 23 e FAGeY FAY ALE = EF
olch(rd A £, 1908). AYLFS Y TG WHE Hd dA¥ F20002 IdA¥E
gaoz 1237 2AY Edolds ANE Ad TGY §I¥ F4E RIfN 192
(2000 Holvjweld g Ao 1277 AYLEL Y A% TG fd¥ F2¥
Bga 53 dgon, Al SUNNE SEdPddA 1253 2ATE AEE ANY
AHANNE TGS 241%2 $9% 32 B EF AAS (200D 200 veiPgL=
AA ATANE TGE 1351%2 F¢ F2E 2ada U

B A7 1277 e Bz AYEEE AAE AT {F@ Aozt vEA
gt EANUAE F98 Aol7t dertA g2 ARE TG/ AUALLR o854 @
e Axnz 4Z"v, ANgFH BAF e TGE & A7 APAN MAGE] /4%
A F2AA Fohe A%E ded Aoz 43dn.

V. d &

:
i
3
4
1

4
!

]

2 9FE AGeEd U AFE FPH AG AT cixud 3NN Aoz
Hola7]E HPAUA GuHoz Aol ool gy Y g e A ¥ 12
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HE220| ofX} Cygtel MHEY A WAYE 0l

rir

o8

gg AYLEUY 69, TAUY 6902 P2 ¥F & ¥ 125709 AYLFE ANEA
FANA Aol B2 ANZYT GZAPo AP WHE T A AYESS IRM
o 60% SEAED 127 B¢ F 43 19 4ME AA% A% ogs} B FE§ 9

1 Aqzde) U

) M2 2537 & AGLFUCAN FAAE RolAl YR FAALCANE FA¥
2718 RAHpC05). A T LEAH Fol 4% 2ol & BolA Ystet

2) 71xdAZe SEARTY €5 ¥ AYLFUSAA FA3A(pD) F7HAL ETAY
we §98 Aol Rolx Ptrh AY T LFAT Tl FAW Aol & RolA At

3 AAYBL LEALTG £F F AYLSALAN FAA(C0D) /AT, IAYD
2 $o% Hol= olA stk AW T 2FAR Fol fAP Aol & HolA Ik

O AALZL LEAT § AGLEUTAMN R AolF MolA) Yk, FA AL
zggou §98 Aol HolA Astth FY T 2EAR Fo fAW Aol @ BolA
@t ‘

2. 943 %

) TCE £54:Eg €5 ¥ AFeFHEL K4V (WD Aolz FadAI FAIC
e 9% Aol RojA gstth A I AU ¥ 9% Aol & BolA F%Th

7) HDL-CE SEAT & ARLEUBe F98 Aoj& 2ol Ak, EAIGS §9
H(pC001) Aol® Rold] it A T AR Fof §4% HolE RolA Y%

3) LDL-CE ¢548T 25 ¥ AYLEYLL KA™PO) Aol & Holn| F2YPIA, ¥
ALDe S8 Hoj: wolA Yok A T FEA%R ¥l F9% Aol § HolA Ykt

H TGE £3A% ¥ AYLTALS fU% Alg oA gn, EAJEE R
Aol wolx) skt AW T EHAR Fol K@ Al & Bolx gstot.

2 dPo] st ARLEFL M3 (weight) & S7HHAAD. A A uH-E (%fat) & FLA7IRL,
712 AFZ(BMR), AXEFLBM)S F7H17A ANz4 & S8 uggP gFolv, ATE
Ag 98 AN G¢e MAE EET2IYeE I8 # ik @AYo AFE
£¢& TC. LDL-C. TGE #2A7Ee 333U 49¢ ojgeu, HDL-Col #4d AFe
2% AN AYLE A4S £F 2D HojAg WHY £5¢ 54 FI3% 4o
o} et
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