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2gese) 57 4RRW ASTe A F28 AR 2HE U B AL AF
o §A A Nzt AaUAE SEoRA, ATl 3 e 2UAY Fas
A A & 5 ATh (Donnelly 5, 1991). AFAToIA & wlvke] QA 202 s <
ede AL, AT R AT 24 5 B2 24N L2 AEL FAA Y, dEde] £58
AW 2o ZEFL FFAA B3 ARAARH 82 U 2829 FH0] opH 0], A%
zAAE AALNE B KAL) FUe AFshe W, dede TR E A2
fEA LA 5 LS AR TTE (Choish Lee, 2004). & 4 WA EAA AE 8771 A
WA WEe] ded AFR opet Asd Bulo] 4A AP £ 5 Aok A=A
(Kieffer 5, 1996). 2A€dPF o] BolFt Aed AFH L 2ho, AN 4L nA:
seed B AFEo] Fues) AH o) gt 2 FolAE NwA H2o) e AL Ay
AN ARHE W GAR AR AL ofsix BulFo] P W Ao LA
gtk (Hickey 5, 1997). 9L o7 F44 24 7172 F23 A2 F-g3to] Al o 23]
GG o ARE FFAAAN AGFoRA A QA9 avlE ARAo R 22 FAtE
7% @t (Kim¥ Ko, 2007). o] 9} 22 o] f2 9 thal= A gzae] g} el shv] v st
Aol Qo) 8% AL FE7FAFo] BAA Aol wlaste] A Ve, Axae) S7lokE e
4327 7} 9L} (Considine 5, 1996). 3 <331 Q= BF ARF 4D S840k 2% W &L
AR U A Mol 5L5F FABT} (Sinha 5, 1996). ¥ BFAA A A4E AE] BFA =

& ofl 147

AR el v ste 22 AAGFolets FAARTE oA 2 307t Eon, 2F el 9
4] S7hs AdACR e A4 W #HE FaA Tl A8 gt 222 UEhdt (Hickey
5,1996). =3 AE L SANHAESE 238 A oA At F32H 9TL

A7 gom, 482 A3} AYRAE FA

Y3t DG o o doz zdsnz AAY U A8
AN &I farae SR Beesol ¥ AR4Y Ao 4ZUr} (Kwon 5, 2002). 1AH 2
FoF m2IRL ol § MY AT YREL HASL PR s AAH T gt v,
Hade vdos @ eFzzaPel P W RE5e A0 gov, 53 4370 e
alEk o549 4ed 542 1 25 9F % Aol BH AR ANE S AFHThL B 5
slck.

Mo B Qe vE o5 A AR 125700 §4h 25T ATL T YA HPeF
22 AL ANSGL ), AR AT e FAA A A % AR W oA A x Ao
Folshe e Bulo mAt GG thste] Lobr At Gk o9k FAS AT Back (2009),

Lee 5 (2009)2 Z=23F4 ).

2. A4

2 A7 g2 K= PAlo| &3k YS 3t A ARE (% Body Fat)©] 30%0°]/40]al F 4ol
THAY] &5 AASHA e viwt o5 402 7R sh3lth

Table 2.1 Physical characteristics of subjects (n=40)

Group Age (yrs) Height (cm)  Weight (kg) % Body Fat (%)
CEG (n=20) 14.9040.79 157.97+5.50 66.86+4.99 36.10+2.44
CG (n=20) 14.9040.72 157.32+5.84 66.74+4.45 35.55+2.48

Value are M+SD. CEG : Combined Exercise Group, CG : Control Group.
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2.2. A7y
B AT 488 LFTRIWL FALLFH AT S BYSh] TANAON, fALLT
o RAL F AT ANE AN G A4EH BEANS £ 6FVAR AP0 (HRmax) §
SARCEZ A 087 AAFHEov, AFeFe] AEolH IRME £5 2% ¥ 255
A9 7%l S, HZoL IRM 60% &5 FE2 HEstn, Fol4Eo] o] FA¢ %A
IRMS| 70% 2% =2 WEHEE 25 JEE ALAse] FEE AAHOE o]t fo|=

Table 2.22} Zt}.

Table 2.2 The 12-week combined exercise progra

Contents Intensity Frequency Time Type
tretchi
Warm up 10Min 10Min Stretc 1n.g7
Slow walking
1~6Week
. . 60% HRmax . Treadmill jogging
Aerob s ——————————— 40M
erobic exercise o1 Weok in

70% HRmax Bicycle ergometer

Barbell squat

1~6Week 5ti L ¢ .
imes eg extension
60% 1RM, a week L ;gn leg curl
12Time, 2Set ying fes
Leg press
L 1a,
Main oxorciee | WVeight training 10Min ;ira“e
111 exercils 1
7~12Week Fromt up
ront press
70% 1RM press
X Pulldown exercise
10Time, 2Set
! Bench press
Dead lift
Stretchi
Cool down 10Min 10Min reveming,

Slow walking

=2 v H
E AAEEL AL Ao 5L U 207 5 A-E F 238 AAE AASEH B
X Table 2.3+ 2t}

Table 2.3 The list of experimental equipments

Experimental apparatus Model & manufactory Measurement items
Biochemistry analyzer COBRA 5010 Quantum (PACKARD, USA) Leptin, Insulin
Body composition Inbody 720, Biospace (Korea) Height, Weight, % Body Fat
2.2.2. Zxupy
RE AF Felre] QAZAE 54 4 AT ED T LEE A FES AN, 34 4
A7 A SAET AN AL FANTL, BAS 4AG 2EE FYoT AAA AN G2 (Bio-
electrical Impedance Analysis)S ©]&3F A AAE £4]7] (Inbody 720)5 ©]&3lo] A7 (Standmg

o

Height, cm), A5 (Body Weight), A X*E (% Body Fat)S 33ttt slde] 42 r-counter
(COBRA 5010 Quantum, PACKARD, USA)E AF£3}9] Human Leptin (RIA Kit; LINCO Res.
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Cor., USA) ReagentZ YA 9 Zd ¥ (Radioimmunoassy)= ©]83te] £33t 223 Qd&d
9] B2 r-counter (COBRA 5010 Quantum, PACKARD, USA)E A}£-3}9 Coat-A-Count Insulin
D.P.C (USA) Reagent2 AL 92 42 o] §3ho] 24 55ich.

2 Q75 AAWE (% Body Fat)ol 30% o 49 ¥l% o} 54 S tl4o R Besmead AN
257 o84 A, Edlold AL o R 53 AW A W vEe] Ao B & Ao
& AT A wet ol

ZAHEL 2011 7Y 109Y, £F 4A~5A1208, 13] 80R 9 &5 A7 F 53] (4, 3, &, &, 3)9
5 NER F 1257709 252 E3o] Pu 2 Jd&d oo WHE Ao, BAITL
S50 FoaA Utk BFLFAGT EARNG BF Ho|Hdy 1 52 dANTE A 3R
23Tt

2.3. 212824

& (M)3} 228} (SD)E AH&3stAch 183 Au2-93 P4 (Shapiro-Wilk test) gh-& o] &3}o]
44 AL AAT A3 Table 2491 2o} =3} B30 B3 A5 A B A A
BREEAU FARDR Ao] A5L A9 4 ZHPRL $HUACE b YRR +-3F

(two-sample t-test)S A A|3FRA 2™ (Table 2.5), 1 A3} BE WA SA et 7o HF2] Aol7}
AATh 3ZAM= 125 = S =

(paired t-test) S ©]-§3t9ITh RE FAH AL A3 §95F L a=0.052 YA}

32 i

Table 2.4 Results of Shapiro-Wilk’s normality test

Item Group Statistic ~ df P
CEG before 0.956 20 0.461
Weight (kg) after 0.946 20 0.310
ca before 0.935 20 0.193
after 0.953 20 0.421
CEG before 0.918 20 0.093
Body fat(%) after 0.970 20 0.754
ca before 0.925 20 0.125
after 0.957 20 0.479
CEG before 0.959 20 0.529
Leptin(ng/ml) after 0.948 20 0.334
ca before 0.954 20 0.438
after 0.945 20  0.293
CEG before 0.909 20 0.060
Insulin(4IU /ml) after 0.925 20 0.125
ca before 0.905 20 0.052
after 0.915 20 0.079

CEG : Combined Exercise Group, CG : Control Group.
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Table 2.5 Results of two-sample t-test

Levene’s test Two-sample t-test
Item F p CEG (M£SD) CG (M%SD) t p
Weight (kg) 0.193  0.663 66.86+4.99 66.73+£4.45 0.080 0.936
Body Fat (%) 0.106  0.746 36.10£2.44 35.55£2.48 0.715 0.479
Leptin (ng/ml) 2.145 0.151 12.554+2.33 12.80+1.82 -0.378  0.707
Insulin (pIU/ml) 1.481 0.231 25.30£8.18 25.30£6.28 0.000 1.000

CEG : Combined Exercise Group, CG : Control Group.

3. d+Z2F

HoAzo] 12F BEgeszzad A.5 sEe] WilE o2 Table 3.13% Figure 3.13} Zth

Table 3.1 Table 3.1 Changes of leptin after 12-week combined exercise

Ttem Group  Before (M+SD)  After (M+SD) t P
Leptin (ng/ml) PG 12.55+2.33 9.60+2.09 5.847  0.000
P € CG 12.80+1.82 12.55+1.50 1.000  0.330

Value are M£+SD. CEG : Combined Exercise Group, CG : Control Group.

.Y
T,
rlo
o

B Ao A ey AL Baez ) %5 A 12.50+2.33ng/mlo A 2% & 9.60+2.09ng/ml
2 FYaA BAFAT (£19=5.847, p<.001). TAHTES AF A 12.80+1.82ng/mlo|A AF &
12.55+1.50ng/ml2 7FAE 3t A ok §9] 8k 2pol= JEFLFRA] ¢kSET} (£10=1.000, p>.05).
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Figure 3.1 Changes of leptin after 12-week combined exercise

3.2. J&de W3}

2 AT 128 Eesz2 a3 A-F A& W3l th3 Table 3.2%} Figure 3.29} 2t}

B AJo)A g AL EFLEHTS 25 A 25.3048.18uIU/mlol| A &% £ 17.7547.97,1U /ml
2 FY5HA ZasA Tt (t19=30.722, p<.001)
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Table 3.2 Table 3.2 Changes of insulin after 12-week combined exercise

Item Group  Before (M+SD)  After (M£SD) t p
Insulin (u1U/ml) —CEC 25.30+8.18 17.7547.97  30.722 _ 0.000
nswhm Apt/m caG 25.30+6.28 24.70+5.75 1.928  0.069

Value are M£SD. CEG : Combined Exercise Group, CG : Control Group.

o
ot

SARAGL AF A 25.30+6.28ulU/mlo| A A8 & 24.704+5.75uIU/mlZ ZF4 3o §2
[e)

Insulin

000 A
s .00

M brfore
ZOo.00
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Figure 3.2 Changes of insulin after 12-week combined exercise

L 5ol st A 4nlF o] APAor E] FA 9 FHE FaATE o
gL st HuEa o} (Hickey 5, 1996). FQAAEAF o] 99 18-S tjate g F 434
Ho At 32 50 60%F = ol A 18] of] 30~458 4] 125 5 A F S AAS T F BF

2
AN 272 16.5%. 9.7%R 59 5tA Zastgda (Hickey 5, 1997), 7~114] o}E2 thAo g2 F 43
HRmax 60% A= 2 4L 58 AA st A" 5271 o314 223t (Gutin 5, 1999).
o] Z1 B Ao ARt dAste Ao yEth AN ©7)ke] 5 (125 W ¥ fd o
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2 AFoA = vRtels S tide® 12370 B3Hes ¥ Y =71 o A 4 (p<.001)
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H Hash A8k (Kwon 5, 2002), Bk} 4 d 19 559 gas A4 o2 fidads,
AFees 28 g Fee) 25< &8 Mddre A3 A7A™ (Kwon 5, 2002; Leest
Kim, 2002) & A7 = Fita 2553 AFLEe Y3t dAT HF2 TR J9 5571
M=ol E37F s AL = AU

2 A7 B-MEE A3 ded Evlo dFE XA FHed,
ABA17] 3 (King 5, 1990), 24 %= 252 o 3] 2
8.2% o] 8}A] 7t4E 9o (Erikson 5, 1998), A/ 74 €502
60% W& X8 Bty 39t} (Engdahl 5, 1995). €8 =
e AsE Heolu et FAI THoE FSH Aol A9
wom A F Aol FRAATE B EAA Y HE) €W sE7F A=
t} (Terjung, 1981; Bjortorp, 1981; Galbo, 1981). W] % E2}5 A4 A}
B2 2825 (60% 1RM, 60% HRR)2 A A3 A3} SA4| o) vs) &
17F Fo3tA Zaste] 2 A7l fARRA T (Kim 5, 2007). E38l ¥ Al 2
Jo 2 9/MY7F 252 53], 19 4287 A7 233 stu |25 g adS AAE A7
Aol o stA FAE Atk 3l (Aaron F, 2005), o]+ &
713 2o wel A g o] Fadtie AMEE wA s AFet s &, o9} o] g
Fet 5 Aol wE ded AFAHY FAE Bas v Qi B

T2 AN F FoeA 24 (p<.001)ste] 1257710 BReFor2r AEd 555
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Abstract

This study aims to examine the effects of a 12-week compound exercise program
(aerobic exercise+weight training) on obese middle school girls’ leptin and insulin before
and after the exercise. This is achieved by dividing obese middle school girls whose body
fat percentage is over 30% into a compound exercise group (n=20) and a control group
(n=20) and conducting comparative analysis on them.After the Shapiro-Wilk normality
test of the variables, a two-sample t-test was performed to see if the variables have the
same mean between the compound exercise and control groups. A paired t-test was also
performed to see if the changes in the variables before and after the compound exercise
program were statistically significant. For all the statistical analysis, the significance
level was set at a=0.05. The results of this study showed the leptin and insulin levels
in the combined exercise group had been significantly decreased. The regular 12 weeks
of combined exercise is considered to have a positive impact on leptin and insulin levels

in obese schoolgirls.

Keywords: Compound exercise program, insulin, leptin, obese middle school girls, paired
t-test.
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