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Abstract : The purpose of this study was to investigate the effect of rope skipping and band exercise
on GH, IGF-1 and metabolic syndrome risk factors in female obese middle school students. Twenty
female obese middle school students(%BF > 30%) were randomly assigned to a exercise group(EX,
n=10) or control group(CON, n=10). The exercise group has performed rope skipping and band
exercise for 12 weeks, 3time per week. Exercise intensity was increased gradually, from 40% to 70%
of Heart Rate Reserve(HRR) and Rating of Perceived Exertion(RPE) 11-15. GH, IGF-1 and
metabolic syndrome rist factors were GH, IGF—1 and metabolic syndrome risk factors were measured
pre— and post—exercise program including rope skipping and band exercise. Levels of GH and IGF-1
were significantly increased (p<.01 and p<0.001, respectively) in exercise group after 12 weeks of
exercise training. WC and TG were significantly decreased(p<.01) in exercise group after 12 weeks of
training. HDL-C was significantly increased(p<.05) in exercise group after 12 weeks of training. In
conclusion, rope skipping and band exercise were effective exercise program in improving GH, IGF-1
and metabolic syndrome risk factors in female obese middle school students.
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Syt 194] o) A1e] vghe-2 32.5%=
19984 25.8%¢] H|5lo] 1.268] 7590 (E
AR 2013), 20139 SHYAZHA EEZAL
oA ZZFa SPYES HTHE2 153% Hdx
fe] 0.6% S7Feta, TEHEE SPAYS 1.5%=
e TH 1.

ol WEE AEW, LENE U dguelo
2 Qlste] Jads] Hghzol FFsa 9low,

olgfgt FAW H|TR2 THd tiAMSAE
Z 7hsAdol =1, A7l H]
oA A AHe]H AR thFHI T2l

oz <ls] FH o Fddo] =oix|H
GH(Growth Hormone)®] £H|7} Aol 2|9
XA M= A FLE TAEAA Ago] B
2] ol dget oAb e WefiohAl =HH
(3,41, it HEHA oS Fhbste] 4
ol Aafg 7t e, AxxA o] it 4
gt #Welo] 9l IGF-1(nsulin-like Growth
Factor-1) $&F& ZAAtH5, 6].

T gk uxdE, 1Y, AIEES 4
A2y dy S Z2 tAMIAR] I ES
7417197, 8, 9], < 10| Aol FaHAd
HAEES T (metabolic  syndrome @ MetS)o] T
Hi2 F71_t Aoz UERTHI0). thARSF ol
= gEAl AgsdEez SYEd(Wo), =
2 FARP), =2 FFEFEBG), 2 TG ¥ ¥
HDL-CE 3 Af&o] 37] & ool sfid=+&=
AEE "o, dAEEE AgIAe AdrE
L WC = 90m(d), = 85em(e); BP =
130/85mHg; FBG > 100mg/dl; TG = 150mg/
d¢; HDL-C < 40mg/df(d), < 50mg/de(edelch
[11].

I8y FEAQD AAEEE A Ef o
A 59 A=A, e HEkE zafiste] 4lA
25 58 FHET opl=H12, 13] YA
o] A EE I8t IAE AITA AR Y
2ES HAAAZI= 23t Qe AeR d=A
QlcH14, 15].

97 B2 AAEs FolA dEuE A

glol FEA, QA U, olclMut, £4A @ 4
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Table 1. Characteristics of subject

EX CON
Age(yrs) 1470+0.48  14.60%0.52
Height(cm) ~ 159.03£5.14  160.25+3.31
Weight(kg) ~ 66.24+836  67.37+14.24
%BF 38.15+5.48  39.84+8.29

22, 5¥ES
RE AANGES Sde P 2102 GH,

I

[¢)
IGF-1 2 AE57 BAAAE A, A5 F
28], 12470 B9t 35 ke Aste] oA 8

2.2.1 AA=A
A A D AL Hdih 7hEe 2

o=z g3 F X-SCAN PLUS (JAWON
Medical, Korea)o 2 Z#3s}9ct
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222 AE U 2H

BS99 AP AL 0F 84 olFoli
2Re §Ast o4 8~1040] UE AP
3 HRs2 olgste] AgHPUeIA 10 ml Bl
A7, PAR7Z 1087 3000 rpmeld 24
we F B4 A7 @RS 10T oltlAl
SH
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2.2.3 GH

Immulite 2000GH kit(SIEMENS, USA)E ©]
|35} o, (Chemilum—inescent Immuno
Assay)¥& AMEE Zlolal, CLIAZA  H|
Immulite 2000(SIEMENS, USA)E A& 319t

2.2.4 IGF-1

A FS  IGF-I-D-RIA-CTE ©]83}%2
™, RIA(Radiommuno Assay)# o= EA3519 1,
1470-Wizard ¥ —Counter(Wizard Co., Finland)
£ A8t

224, AT AEF
slEEde FE A 129 Zujm Alo] F
7t A" AAA AelY 7MY R =dUE e
Hets] e A4S Tof S45Han, 92 ¢
Ae A AHolA AAIEES47] ES-H55
(Terumo, Japan)E ©|-&5to] 25 AoA ==
71 olr|ddS S0t
I HFHACrO lg—E_E_ —é—

o1 2 o

Table 2. Rope Skipping, Band Exercise program

o439 GH, IGF-1 % 52 99 oAl oAt 9% 3

(Glu=hk, o}AHA|F, Korea)E ARg3lo] @A o
71%3%t  HexokinaseHK)H o2 ZAs}goH,
HDL-CE SIEMENS(Georgia, USA) Ate] AJeF
©2 ADVIA-1650(Georgia, USA) A5 AYs}st
2EA71E olgste] BAstlal, TG SIEMENS
(Georgia, USA)AFS] AjeFoz  ADVIA-1650
(Georgia, USA) A5 Astet E47]E o]§sto

24 stk

40-70%HRR (Heart Rate
Reserve)o] =z 5% & s AHu4 #H
e ESA5HL. HIE2%52 Best-Martini &
Botenhagen(2003)9] WEL-5S 47K eksto]
A2, ', oA L2 139 7TFEeR 14
sto] AAettt. =574 &= Borg(1993)9] F3
A & AERPE)E o]&oto 11-16 502
AA AT B2 I8 o] Y82 Table 2
o} Zrt,

2.4, XtrHE|
SPSS 23.0= o]gste] ZF SA4wle] tis) 3

week order

exercise

intensity frequency

Warm-up(5min)

Static stretching

left and right side stroke
1 line 1 jump

rope—skipping

(30 min)
Main i

exercise

(50min)

1-12
week

foot changing run jump
Cross jump,

right & left jump
before & behind jump

turns around jump

40-70%HRR
RPE 11-16
3times
/week

chest press, seated row,

band exercise

(30 min)

biceps curl, triceps curl,
leg extension, leg curl,

(10 % 3sets)
RPE 11-16

hip extension,

Cool-down(5min)

Static stretching
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W BERAMESD)E AFES AP &F Hot. mebd 29719 MERFo] HgE At

o 2ol AAE 543 ZF Sl o Fadr] 4 3] F8% GH 2 IGF-19]

o 24 A4 fotd =9 ttestE, HE Wl w2H] 7t Egol 2 o= AtsHh

o APANSE Bt Wste] it Aol AFS

TE ttestE, HYIE Aolo] die Faynt A4 3.2, A2 -?—|§?fo

gAY A FeAS ave WHESA o dadrlel w2 Y, @9 % 5RuE 5o

UHAFEA(2-way ANOVA repeated measure) F =4l EHA}—7O‘_C,>_:,LOﬂ Azd 30 AT Ao

= o3ttt ol Eekal Yyt MAES 9 g
Age] flde] F7HEAL olof fﬂr% i]“é@ o
S7H] FREET10]. sEAIRE HA1F Q1 AAgE

3. Zat { nF < dASEFE Bed siEEd, T‘é‘?ﬂ* a4

Ak g 4o otz oIjt TCO #A4aet Zol

3.1. GH, IGF-1 ARSIl 32l a2

GHE 2 zbo] EAjste 4452 $44 3 AT

o Asglste] IGF-19] A4S ZHsiH, d5 slEleel S WA AL S

IGF-1 %2 ARSAIZITH25]. HTRS obg A Hoz AFS7tl me Age] S22 sed

GH %2 #AaA7Ie A7dd a9l & sl £ 371 AZIH ERETEY BR[| AL

IGF-1 =& #2AZH5, 6, 251 sHAw 2 ST f1de] =A drEhdTHI9, 30]. A3

Zo MAGa®R polzie] Hul2 A 229t T HAA 9 oHEE FE=AS iAo R 1257

02 TEBE ZsAZ Wut opel AnfEA  333], 55-75%HRR, IRM 40-80% ZE& 4
E]-‘ﬂ(somatostatm)A JALS AHAHeZH A At A3} SlYEHIE FelotAl FAastAtH31].

r

v 271 9 GH Z7to] w2 71 o AdIAEA A ¢
oz IGF-10] Z7} 3t Aoz Azt oA =

XPQEEA 929 Z2A)7]= z’zg% s 2 2 A7y slEEdE A7) el fogt Aol
s Ev, AFEER Buyt Z7hs IGF-19] 7b 2o (p.0s) Al7Ieh ek 2 AdeAgo] u
e =761 HH26]. ERLA(p<.05), 5ol st HAastitt
APALo| A HHE JFAS Ao R 1237 (p<0D). o= &d7|et MERF wE Ui
% 33] 70%HRmax, 1RM 70% Z&E& 23 W AAR QG slEEYTE Eol £ Aer 47
& AN 2 GH 9 IGF-1°] fea 5 At
Zbetdem[27], Hgt EEA8S thdor 1257t g2 Autesy, TxAT 2 <% A7
F 4-53] 45-70%HRmax, 1RM 60-70% 7= oo AAEm, ¢+ Al Yol 2 olfi= F
2 HIeES AAS An GH ¥ IGF-1°] & Wgst 5o ¢ gy AR dehde @4
oaiAl F7betArH22l. o= {1t Wiees SR w2 YL AdCl ¥EE FA =i, ¥
S 5% 99 @49 somatostatin®] Ao wh ZAYE Eo] N9 A4S F = <l
=
A

JIJ

D)
ay
1o
;_IF]E

=128

Table 3. The changed of GH and IGF-1

Variable Group Pre Post F-value
GH EX 5.00+3.21 5.82+3.22* Time 0.021
(me/dL) Group 0.527
mg CON 4.97+2.20 4.09+2.25 TimexGroup  14.565**
_ EX 407.97+41.43  429.72+43.48** Time 0.084
IGF-1
Group 1.200
(mg/dL) CON  405.97+46.94  386.43%55.00

Time X Group 29.365%***

Values are M+SD, * p <05, ** p {01, *** p <01
EX : exercise group, CON : control group
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60%VOR, 1IRM 60-70% 7=z AAg Az}
sl felet Aozt UA ofkt33]. 2

50-60tH
60-70%HRmax, 1RM 50-60% 7=z AlA|gH
A¥l o] Fo5H ZAasIATH35]. B 12
3 de A7|et Aok 7+
o (p<.05), 5ol F2J5H
ol Ed7iet Eese 53 28oA9 T
g olgo] F7H3ele o do] At Ao
2 Q7

TGE Qo 43sh 25550 4wy
ZFao|we AFHe wg, EY 9 Pny 5
AELPEe] Qo] HrH3T), AT
welde  dom 12 39
40-75%HRamx, RPE 11-15 =2 AAgH 2
3} TG folshA Fastart3sl. £ a7 A
TGE A7leh A9 7+ Asagel uehgon

o439l GH, IGF-1 % 52 99 Al oAt 9% 5

(p<0D), ol FolstA HAastHrH(p<.0l).
ol E47Iet MERF] wE FAAY 4
49 HTGLC(hepatic triglyceride lipase)®] €4
oA B wx & ool AT 5+ F
7H39]ell ofsff TGt #4 3 Ao =® AztHr)
HDL-Ci= 74} &a4ollA §/dEo] ddor
FEHEH, A2 F 7F 2 "2 ARk 9L
2Rt Hae ZU2HEY
IHsEo] dam F447e e o] 4%
<734 s|dd dete] IyEo] =t
(40]. A&ATFoA HRE FFALS e g 10

F7F 333], 40-80%HRmax 1RM 50-60% 7
=2 AAF Ay HDL-C7t g8t F7Fshd
oH41l.

2 d7 43 HDL-C+= Al7|¢t A 7+ A
2h-g-o] UE o™ (pd.05), 5ol FfstA
7FtATHpL.05). o= E47]et HHELFof of
Zte] HTGL(hepatic triglyceride lipase) A2
HDL2-C9] catabolism®] old[42]e] 2]5)
HDL-C7} 37} 3+ Zlo= Aztech wheba o]
2o AME FTolel & o E97]9F el
o] iAEE SR A D ek o] =
=°| 2 ZAor AtgH

ri o[ ol

Table 4. The changed of Metabolic Syndrome Risk Factors

Variable Group Pre Post Fvaluc

EX 85.25+6.12 82.76+6.03** Time 4.845%
WC

(cm) +1431 120+ 14.58 Group 1.936

CON 90-55:+ 14. 91.20%14.5 Time X Group 14.109**
SBP EX 125.30+8.27 121.60+9.47 Time 0.728
(mmHg) Group 2.700
mmiig CON 129.80+£13.51 132.10+£12.44 Time X Group 2291
EX 75.50£7.86 73.10£6.76 Time 0.118

DBP

(mmHg) 480+ N Group 0.193
g CON 74.80%7.22 76.40£6.55 Time X Group 2958
Glucose EX 86.10+£4.75 82.70£3.07* Time 0.010
(mg/dl) Group 1.101
mg CON 84.20+£4.47 87.90+6.54 TimeX Group 5 557%
TG EX 133.10431.80  121.10429.27** Time 1.360
(mg/dlD) Group 0.845

mg CON 134.60+22.24 1412042177 TincxGroup 16,130
HDL-C EX 48.80+12.39 52.40+16.18* Time 0.010
(mg/dl) N 43,00+ Group 1.382
g CON 46.90+6.28 3.00+£7.32 Time X Group 6.000*

Values are M+SD, * p <05, ** p <01
EX : exercise group, CON : control group
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