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Abstract

The purpose of this study was to investigate the effects of after school Exercise Program including fun-based aerobic
exercise and strength exercise on growth hormone and inflammatory factors as well as exercise effects among obese
female children. For the purpose, 10 female children with BMI ranging from 22% to 29% participated in this study.
Growth hormone and inflammatory factors were measured and analyzed after 12 weeks of after school sport activities
including aerobic exercise and strength exercise. The findings of this study were as follows. First, levels of growth
hormone were significantly increased in the exercise group than in the control group. Second, no significant differences
of levels of Cortisol and IGF-1 were found between the exercise group and the control group. Third, TNF- @ showed
a tendency to decrease in the exercise group, but it was significantly increased in the control group. It was thought
that after school exercise can help obese children in their growing up period.
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<Table 2> Exercise Program
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Exl—E% 10- 15Qw 2- 3/11]156’
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<Table 1> Physical characteristics of subjects

height(cm)  weight(kg) BMI fat%
Group
MESD M=£SD MESD M=SD
Exercise 137.12+8.21 46.03+£7.05 24.36+1.25 29.21+1.21

Control 135.28+4.95 43.17+3.55 23.60+0.68 28.05+0.41

. Intensity
k T It
Wee ype(duration) (%HRR/RPE) em
Warm-up-Cool-down
Early Flexibility exercise-10min 45-50/10-11 Aerobic exercise with Recreation and arouse
1-4Week Strength training-10min i i interest(Turning the towel, Group jump rope)
Aerobic exercise-30min
Warm-up-Cool-down Aerobic exercise
Improving Flexibility exercise-10min 50-70/12-13 Resistance exercise use Gym ball and Bend
5-8Week Strength training-10min *Exercise applying the 2015 revised physical
Acrobic exercise-30min education curriculum(Ministry of Education, 2015).
Warm-up-Cool-down . .
Maintain Flexibility exercise-10min Acrobic exercise
9-12Week Strength training-10min 60-75/13-16  Resistance exercise use Gym ball and Bend

Aerobic exercise-30min

Circuit training
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7} A A543 (body composition)
A A TE A7 A A (BIA: bioelectrical

USA)ol| A Competitive RIAZ =3It IL-69F
TNF-a & 534S AAH] ELx808(Automatic
washing system, Co., USA)¥} ELx50(USA)S ©]&

3} ELISA(enzyme-linked immunosorbent assay)=;

impedance  analysis)JH]Ql A EEA 7] (Inbody
720, biospace Co. Korea)H S ©]&3}l%d InBody AU ol g,
7209] A= ffel HYAA & & E AS5E
Eoll 27 g Aol BEs woln gy A NEEA
oM dAEVFHOR A A9AE TPEA T2 A7) BE AR SPSS/PC 190 FAZE
A skl 2 by gl Eof IR AVAGe Ofe ol&sto] ey EFUAE AESH] =
S8y, AT kg, AATES %= 1 s %3} sSih
7153kt SAHeAE £ol7] flEA A= X2 Batak AR flske] W 53] 9
20-25ColA &7 4xZF dell= S4EoY &8 & o] AHZEFEA(Two-way  repeated  measure
T AFRE A, 5% 308 del MnE StE ANOVAYS AMEERgloH, BAY FoFES a
= skl =05% 3Tk

L RN e R

2odreNE 9% ARIEEd FEE, I. A4+ &3}
IGF-1, TNF-¢ ¢ §k=5 5437 f& d¢ =
Aol ob lomg AYelel oY AE 1. SERE=ES W
A= ettt A 22O A <Table 3>¢l4 B nps} o] Hgaare
Ho2g F 28] AAskger, AYARRE 124 qua AjgE sjolr) e Aow yehdzt
Folde] FEAEE AT & 23 0924]-104] 7}p<01, P<001), A2 L aIE Q= HoF 1}
Apolell ol ef itk AREEES w2 AAT  gucpe05). Aedgate g A% 242
gals AFI=ZE 4L Kit?l In Vitro DL 05):] ]u AFART AFES] 27}
Radioactive Product for Diagnostic Use GH Kit & 70w vlehdap<o 1) EA-GE ApARTh
“Daiichi”’(Daiichi Radioisotope Laboratories, Ltd.)%} AbZo| =7}t 7}\ 2 Uehdthp<0s). Avd
w44 P(COBRA 50101, Quantum)E AHE3HO  xpmo)= zlo]7} gl A 07 LFERE O LHP>05),
Immunoradiometric assay, Bead method 2% 3121C  x1soj= SxAtie] Exduinr}l =& How
W, FEE Coat-A-Count Cortisol A& ARE- LFEFSFTHP<.001).
3tod,  Y-counter 27] Cobra 5010(Quantum,
<Table 3> Growth of hormone

Variable Group Pre Post F p-value

Exercise 3.4240.63 5294123 a 12.123 01
GH b 22.792 .001
Control 3.03+0.79 3.39+0.84 axb 10.357 01

a :group, b: time
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<Table 4> Changes of inflammatory factors
Variable Group Pre Post F p-value
Exercise 8.09+2.93 6.74+1.99 a 0.695 416
Cortisol b 1.514 234
Control 6.24+1.56 6.70+1.59 a><b 2.854 108
Exercise  249.10£7832  295.20472.13 a 2.556 127
IGF-1 b 12.548 .002
Exercise 4.06+1.58 3.60+0.69 a 0.005 42
TNF- b 0.982 335
Control 3.34+1.04 4.39+1.42 axb 6.360 021
a :group, b: time
2. 4= olx}o| Hig} e AWy AIPAE Hol= ®QlelH, H
o} A AAS A} zQ0o] HigE 4k
<Table 4>°ﬂ7\1 B H]—Q]— 71—01 :,]ﬂ}_o X\J% L_Oﬂ -/]OH 1 2= ‘:H ]’ e ] OOHa -
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hAFY Aot g Aew uemers Lol e Knem 209, FECA 0
N H|2}olo o= HlX=&go w z] 77
Po05), AERERIE Qi Aow vept &% N =
(P~0) (Park, 2004), ol&jst ¢Qlox <lal] AW<Ai7t
o 2] k= ] k7 A of
IGF-1> Adel= 27t gl Aoz ek 1020}74101 TOL]L_ . ﬁ]iwl ! o ]:j
o 252 B o
014_(P>05) }\]x_]oﬂ}q 7(]'0]7]' ’E‘ 7}\3; ]4_ Eq‘ﬁ_ 1 MT:]— Ie} oE_.\_ T’: ]E ﬁ"] ¢} =
o VAR 29 F AEdA W, ook AUY, &

Ebtehp<on). 2ou A3 AgadE o A
2 YEFSTHP>.05).

TNF-¢ & et AJFAE zol7} gl AR
et ozt p05) A3 AEEFE A A
O F YERSTHP<.05). a2 a ol st ARE
ARAN, AE Sedge ABATY AR A}
o7 gl Zo® Yehdi(P>.05), FAATES
APARTE ARSO] SRt RO R YEFGTHP<.05).
A AP AR B xpolrt gl Zlow U
EF T2 P>.05).
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Jang(2016):> 1677k YAl A7]&solA v Hag fad F e 2% wiA 92E st
Tolbge] A Eo]l fostA FrReltta VIR SHAINE A AR AEH AV AP EE §F
WE} Iﬂii ?éﬁr%

A&l Al l 1 E} Sarbadhikare and Saha(2006)= AEH XA} &
TC

%*M%iﬂi Xi ol e A& %vi‘—_ Tral % F 7H OMM NWAAEEA A AE0] FA
o oA Qe ARV ARTERY SUHE o]F #Ro] glon, FE RS FHA $FoRE vh
I A AE HAS obsEe] Al ¥ A WSl AEHAA S Aol kil A
= YA t(Jang, 2016). Ha et al.(2017)8] A7-elA ko] #=sh $-F3 7PEAIRE 2R ARl 52
L = ASgso] nvtolsl] Az ERe feTs TU/MYIE 24Pt Buselt
A S viF T Baste £ A7Ad Al 0w Aol T S ATl
= Sz & Fa Quh o)#dt AdgAFe] A IGF-19 wH|Ro] HagFe| o]2A Hid o
g B o 2% g AHAZ o) A 2lsk ARI0RE IGF-1 fAREEel Hofs) e
o] o] &Fxle o) Aol FHAsHA Hi 1 Tles A BHEA ALIZEES S
a9 AR R FEARARe AAadEAel dke] Rl ERIEH(Kim, 2012), B/d€ IGF-1
vebd Aty Azt > o ol s F7HA7IE Z(Yakar
FEES A 8l AAH AE2e] e | et al, 2002) 0.2 H]vtolE- L] ”73}2 d=sts A
st Aeld AEE Bdste FeAmed, A B2 AASA thKim, 2012). ¥ Ao
Eg 2z o3 ZE]FC] Awstal o] IZEEFS  ofsEe] HIYHIHE OJBH @ 4%—% A R
Al W75 AEES ZP(Park, 2009)5H=  IGF-10] 125°7+9] W & =ZzgloN $-93k
Aoz wolAel WS AWAdS Zta oYt Tk yEREA AARE Ftes &S U
el AL Fole] WoFREUY A9 T Wk Shin et al(2006)% WY AES tjAtoz
Qa7 AolEFRRIY S AlstE 7lsel olEEHo|Y Y fathews A8 H3ew
Aot 202 HuESQITKShaw et al, 2018). 2 857 TAS Ay AT EEE FUlEIG O
2 AT eHelA SAT vEl ZE W, IGF-19] vk FUbshE AEe ROy
Fo] Fote A BAA EFY = fFT Aoyt (iSivka Baskgith vbd, Park
UERA] EktE Jung et al.(2009)9] Aol % and Yang(2011)> ZF5oIsHS tido = 1257

HRtxgosdes dos AAgeZzas  Sdeses dAE 2¥, dFE=E3 IGF-19

f
& F ANT Ad, AABFIEAN A2

@7gol freletAl S7kskaittar k3l Kang(2017)
e AE Bolon, dxaydddAs Tkt & Fedtw Al WEA 2UeEs WY AR
T Aol vEebbth B A9l dXsks Aol 1257 AAg A, s =8 IGF-1914 f
th. Z1E]3L Kim et al(2018)9] AollM s sl SrbskIval Barskgivh ol g A2
o w RFF HeS AAT A3 JAdd AE vFolE W ARSEEI IGF-12 obg 7]
EIEoM ZEEY FosA Asiivtar 9o AR w-ol Slves Ale & 5 SlAL obw
B33k Th Mooren et al.(2004)S $% Z%, 7] ZelE 53 #AGlo]l zolE A FAA
L, ASARY, 2E FF 9 NAY] SACl wet B2E A%E Hole Aiks 4719 Aol
delgs A s A g e 9l @ e Aotk EHEd rHAd eEE
chal BaEkgich o]ed Wt $Ee AE 3 ofFEo] AEHAGLE FE IFE A
gl o] g w2 Holth 50 2E H|wAe] Fodt s g 21 gy
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(Drenth et al., 1998)7} )&= RbH, 1T 9] &
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(Pedersen et al., 2001). 3+ 77192 2717t v]Rt
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