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T2 130mg/deo) sko] vH(4 7] 2, 2014; ACSM, 2006).
A AW (Triglyceride) = 2% 48374 Ao 714 /&3 3= e
v 1A Az A ] 95%E AAstE Y Edk A A ZA oy A A,
A+ FEo A do] H= sAlol] Ao AWMLl AT AR

ﬂl

I v A R s A st A ske] AU H TG @iy =
FLEF T 160mg/deo] skrl(o] Al %, 2007; <& £,2013; ACSM,2006).

Aongtat wpz7lA = wgtobs md glyxw giAlyl was o] 2 HE
FAdo]l @AstEY vRte] oS Aty dopg fARAAELE ded A
S FUMA 713, g 299 ] stol Al (lipoprotein  lipase;LPL) S 2F-&

ZoAck Bek opy} 2led Aol FUtHWH ZFHzEHE olid"HE A
o] w9l Z (cholesterolester transfer protein; CETP) &4 3= LDL-Z#d X~
HE3 HDL-Fa &HEe 94 A F0°] FobA sdlDL-Z@&HEo] &3
ghe}h. o] sdLDL-Zdl&EH &L SN e dRdAE 7H4¥ LDL-=
e E& F&A HspAeo] @] el dF FAAzEe] A2a di v 5
o AF77) Ak =S sdLDL-Zd2HE2 AsH 7] A9 s 2

2ol o8 FAARE ob|@ B ohd AP AdHE ¥
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atty acid; NEFA) 58 S7HA 71 M (A A2 &, 2000), A W3] Fzlof 9
o A G o E Qlste] whuld ks yEpdv (A gk
%, 2001).
kol w8 AW A ghere] F7tE fE| A WA 2Tt

et al, 2000), 5% FYALALS JFTE2E 2HE AA = AvEA
e}l (somatostatin)& S 7FAIA AT 22 ALy ERlE A s v
2 Ay ¢ FYAMt vhE AvfEARYY AR AP EE
Ul & S7HAZItHA S gt o 3 3, 2005).

oA ¥ obF e u¥re UEY] Y] FFef il ohye}, AAE 22 IGF-1
o] St(axis)el & A& FazRY Atz E5FANE FEIH(Co

nsitt et al, 2001)
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RS A=3ko] AFE7I7F g Tae] A, 2006).

E3] Hlrtolbs o] A AWATAAN AT EE 2EZAG AEY]
A2 R Y TR ZolA(HHEE F, 2000) AlZdEFg-o A o= 2
L3l AFE7] ol de| AAHo YW AAAZT 2 EHEFS 2 E(gonadotropl
n releasing hormone; GnRH)®| I 47|17} &gt o] 28| 3HA = =
olof uwle} HHaFA A A MA=FE E - (gonadotropin)©] 1] H vH(Shalitin
et al., 2003).

A A= 5 2 E(gonadotropin)S o4 AL WA dAde] AHQ a
s A3t AEEES FHA7) A, A ez

¢l 17-a-hydroxylase®} 17-20 lyaseZ A=3dlo] A FZ 2o Eulgu},
FllA o HatrA dhelA EuHe AdsaEe] Eno] i
o

7l
Fol A8 Frrske] el Wy 2ol dr(dAd 5, 200

ol
rsﬂ b

EER R
2
gl

7, 2011; Shalitin et al., 2003).



1. 95 d%

b oA A3

AT NPAE Bh FHAD $EER] 93 AABE A o]

gl AeAl GT SEeot 8710419 A7) o] dol 30"E o=
AR A dZFEX 5 (BMID) 25kg/m*P|HE, W FE9 378500 £t AGAF
ol TAT(C) 108, ARATEET(NE) 10" o2 AHstqlar A4 A

F(BMI) 25kg/m?*c]d, W&95 9504 otEsg W W-Fx(OFE) 108 o8 4
3 3} U (Bellizzi, 1999; 21 #g]

Aol Zotstr] dol v @A
a2 AES B3 d¥He B 55 SR AHsiit. 2 9d@A
= QA oz Ao A7l oA S wgon R AHor %939,

AR5 AAH EAL <Table 1>3 72t}

9
w55, 2007).

NE,
)
2
u
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>
2,
X,
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-
Biis
2
i)
i)
2
2,
=
o

by

Table 1. Physical characteristics of subject in each group.

Age Height Weight BMI A A &
(years) (cm) (kg) (kg/m?) (%)
_ 9.00 133.40 31.08 16.80 24.83
CIN=10) £.00 +4.32 +4.65 +2.99 17.48
3 9.60 13491 34.62 18.75 24.82
NE(N=10) +.69 +10.09 +7.79 +1.73 +3.60
_ 9.10 131.00 39.99 20.89 37.78
OE(N=10) +87 £6.03 +5.69 +6.52 +3.94
Mean=SD,

C: Control Group, NE: Normal weight Exercise Group, OG: obesity Exercise Group



. A A<4x 9 7H(sexual maturity) 37}

A AaerE 220 AAo et AEE w3ty Tanner stage sexual
maturity 3 7HTanner et al., 1969; Tanner et al., 1970)E 7|22 3} v}
ofoto]l A% it RG] we) dold B¢ S SREddd we
SHAR FEirste] 19Al= AbE7] o)A, 2@ A= AFEY] AR, 39A = AL
7], AGAE A7) 7], 59 AlE AV E Rk A8 s HIHA

T e 529 a9 ddgo] A3 AEAE AESY A Tanner stagel
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Fig 1. Sex maturity ratings of breast Fig 2. Sex maturity ratings of pubic

changes in adolescent girls. changes in adolescent boys.
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AAAA = <Fig 3> 2}
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M L 2 | B | SPSS Statistic 20.0 AHR
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Fig 3. Design of study
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Table 2. Equipments of measurement

Variables Model(Nation) Part of Measurements

Physique NeoGMTEC (KOREA) Height, Weight

Body weight, %fat, Lean

c BOdy . In_body230 (KOREA) mass, Fat mass,
omposition
BMI
Polar Polar(Finland) Heart rate
TC Mordular analytic(Germany) Total cholesterol

High density lipoprotein
HDL-C Mordular analytic{Germany)
cholesterol

Low density lipoprotein
LDL-C Mordular analytic{Germany)

cholesterol
TG Mordular analytic(Germany) triglyceride
GH Immulite2000 (USA) Growth hormone
Insuline like growth
IGF-1 LiaisonXL (USA)
factor-1
FSH E170 (Germany) follicle stimulating hormon
LH E170 (Germany) luteinizing hormone




A7 % (Borg, 1982)% 23] 60770%HRm(RPE 12714 23 dE wA)ZE
2 AR BdE 49 2239 8 <Table 3>9F 7t}

Table 3. The Taekwondo taining program

Ttemn Contents )
(Time) ) Intensity
Mon. Tue. Wed. Thu. Fri.

Warm Up
Stretching
(5 min)
) * rope * zig zag * rope * 10m * rope
PhySICal skipping run skipping  shuttle run  SKipping
Fitness
(15 min) * step * modified e burpee  * b.ridge * side
ladder push up * sit-up step 60~70%
HRmax
* basic * basic * basic * basic * hasic RPE
Tackwondo  training training training training training 12714
(stance)  (blocking) (step) (attack)  (kicking)
(25 min)
* poomsae ® sparring ¢ poomsae * sparring ¢ music
(173 jang) (173 jang) poomsae
(173 jang)
Cool Down
Stretching
(5 min)




B odTE A G HHdE=AddA FAsem 744

=S
0]
2,
ol
)
8

D AAASH A=A SA

dq@dase] AAxAE Al 7 54 28 5 AF-AT AR E(%
Fat)- Al A W @ (Lean mass)- A A W& (Fat mass)- 2 & &% 4= (Body Mass Ind
ex; BMDE 3w~ w212 Inbody 230(Biospace, KOREA)S o] &3] =
A8t

2.

(1) d=A4

28 28 Z(TC), HDL-Fd ~H &, LDL-Zd2H &, T4ATG S
Enzymatic Colorimetric Assay AAMH o= 439 TC, HDL-C, LDL-
C, TGS #HAFA 92 27 CHOL(Roche, Germany), HDL-C plus 3rd gene
ration(Roche, Germany), LDL-C plus 2nd generation(Roche, Germany), T
G(Roche, Germany)& ©] 839 il A& 3ki-4 48] =  Modular analytics -

PES ol §3to] Z43tent.



(2) AdaaAA

GH¥} IGF-1€ CLIA(Chemiluminescent Immunoassay)#dAPH o = £
3. GH, IGF-19] #HAFA o2 ZFzF Immulite 2000 GH(Siemens, USA),
LIAISON IGF-1(Diasorin, Italy)& ©]&3t% 3 A&7 8] = 22 Imm

ulite 2000, Liaison XL-& ©]&3}o] =43¢}

(1) dx=35 A3 UAA
FSH, LHS ECLIA(Electrochemiluminescence Immumoassay)? A &2

B39 Y. FSH, LHS AAFA 9F2 247 FSH(Roche, Germany), LH(Roch

o
o
pats
=
>
oft
o

e, Germany)A] & ©| 8 sl 524 W] = Modular Analytics - E17

& olgste] 24

6. A5 A

ool AgA el SPSS ver. 20.0 B4 packages ©]&3lo, Fwd
zb WQlE el Hy(M)¥ ZEAAHSD)E AAEsdh AW H wE 1%
kel 2ol E Lolry] Q& S E R T-test(Paired Sample T-test)S A A]

A IFS] Aol dobiy] gIstel WHEY RARA

i

B

(Repeated Measure of ANOVA)S AAgs o, A3 A (post-hoc)S

Bonferroni 7| & 4 &3}%t}.

)

i3

o

wE EA%E §o5EL p<05 Froz AAYY



1. d5AA
) g4 F£d d-39F 1 ) 2~ 8] & (Total Cholesterol)2] =} 9]

) ==
1t

<

Azt A

—_

22 A=A o] AlFE A ek (Tanner Stage 1) Ab&7] 9]
ol 308S Ao ® EA 7 (Control Group) 1094, AAA %% 7 (Normal

weight Exercise Group) 109, H]¥F$- & (Obesity Exercics Group) 107 &
2 AdE3te 1257 "HAE FE dA-Fo wE ZY2HE(Total

Cholesterol) 2] z}o] 2} 18 7Fe] x}o]= <Table 5>, <Fig 476>} 2t}

Table 4. The change of TC during Taekwondo program in 12weeks
(mg/de)
G Pre Post —val
roup (M£SD) (M£SD) vate
C 173.50+10.29 177.50+19.67 0.821
NE 177.00£18.04 164.20+17.04 5.170™
OE 193.30+21.85 182.40£15.39 2.461"

"p<..05, “p<.01

2 173.50+10.29mg/deol A A& $ 177.50+19.67mg/de 2

EAT(C)e 29
= Uelgon Z7tstgd o §98 o= gloth AN EZ(NE)S g
< 164.20£17.04mg/de 0. = 43

@ A 177.00£18.04mg/deol A 5@
A 193.30£21.

ou] fedt zo]7t e THp<O01). MR ET(OR)S 3
aastgom o Aol 1t

85mg/deel A FH F 182.40+15.39mg/de o= F

EFSETH(p<.03).
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Fig. 4. Change of control on TC

TC TC
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Fig. 5. Change of normal weight exercise Fig. 6. Change of obesity exercise
on TC on TC



Table 5. The result of repeated measures ANOVA on TC

Source SS df MS F post-hoc
Group 3160.63 2 1580.31 3.007" a>c
Error 14190.85 27 525.58
Time 646.81 1 646.81 7.845™ e>f

GroupxTime 846.43 2 423.21 5133
Error 2226.25 27 82.45

"p< .05, "p<.01, e=pre, f=post
a= Control Group, b=Normal weight Exercise Group, c-obesity Exercise Group,

<Table 5>°4 Hi&E nle} o] & ZFFAHS(TC) thak w24 7

A v ARw gd, el wE Fastls fod xols ey

A(F=3.007, p<.05), SAA7]d wWE FaIdx

Lo
o
_&
o
~
-
o
3L
o

[e]
4
(F=7845, p<OD). 3 A3} ZAA7)e] 45248 BAE fo)3 o5
LR I YH(F=5.133, p<.05).
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Fig 7. The difference of the TC according to each three group



2) BUE Fd AT I§e) A EA g e 26 2 (HDL-C)e] Aol

23 4R o] ANAEA & (Tanner Stage 1) AF7] o] 2% 8 A8

O

ol 308S Ao ® EA 7 (Control Group) 1094, AAA %% 7 (Normal
weight Exercise Group) 109, H]¥F$- & (Obesity Exercics Group) 107 &

2 Adste] 12570 gd= gd d-Fo] wE ad=AdnEdadHE
o

(HDL-C)&] =}o]e} 12719 |= <Table 6>, <Fig 779>3 7t}

Table 6. The change of HDL-C during Taekwondo program in 12weeks

(mg/dl)

G Pre Post —val

roup (M£SD) (M£SD) vame

C 70.00+11.69 67.70+12.92 1.072

NE 67.10+16.29 72.60+16.77 2.030

OE 62.70+15.48 71.40+19.69 4362
p<.01
EA(C)e AF A 70.00£11.69mg/dlel A A& T 67.70+12.92mg/d O &
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Fig 7. Change of control on HDL-C

HDL-C HDL-C
(mg/dL) (mg/dL)
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F*k
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60 | 60 -

30 . 30 |

Pre Post Pre Post
Fig 8. Change of normal weight exercise Fig 9. Change of obesity exercise
on HDL-C on HDL-C



Table 7. The result of repeated measures ANOVA on HDL-C

Source SS df MS F post-hoc
Group 80.53 2 40.26 0.086
Error 12591.550 27 466.35
Time 236.01 1 236.01 8.896™ f>e
GroupxTime 320.13 2 160.67 6.033™
Error 716.35 27 26.53

"p<.01, e=pre, f=post

[
o
TH=8.896, p<.01). B3 Fwyt A7) F52E FaE 793 Ao
E YEPH AT (F=6.0633 p<.01).



HDL-C
(mg/dL)

120

20

60 -

30
C NE OE

Fig 10. The difference of the HDL-C according to each three group



he] AL EA Gy 28 E(LDL-C) ¢ #}o]

=

i

3 BA% +d A-F9 2

e
ZZstw A ehd

<

27} A o] A& A ere(Tanner Stage 1) AF&7] o]

O

ol 308S Ao ® EA 7 (Control Group) 1094, AAA %% 7 (Normal
weight Exercise Group) 109, H]¥F$- & (Obesity Exercics Group) 107 &
2 AMdste] 12970 "HeR FE - mE AdEAGuEd " E

(LDL-C)9] Afol9} 1HEZEe] Afo]l= <Table 8>, <Fig 10712>3} Zt},

Table 8. The change of LDL-C during Taekwondo program in 12weeks

(mg/de)
Pre Post
Group t-value
(MzSD) (M+SD)
C 90.68+13.07 97.70+£13.01 1.426
NE 96.50+9.85 79.78+17.77 3.594™
OE 118.70+£25.37 08.94+20.09 3.719™

FA(C)E AR A 90.68+13.07mg/deol Al A7 £ 97.70£13.01mg/d0 & =

Frhskglon fod Aols Gtk AYLETNDS BAR F9 A

96.50£9.85mg/deol Al | § 79.78+17.77mg/d0 0.2 A AL -9 gk Ao
E YeHA T (p< 0. v ¥ E(0E)S +# A 118.70£25.37mg/deoll A =+

W fo) 5k Aol 7k b h(p<.01),

o

$- 98.94+20.09mg/d0 S = FF 35
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Fig 11. Change of control on LDL-C

LDL-C LDL-C
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Fig 13. Change of normal weight exercise Fig. 14. Change of obesity exercise
on LDL-C on LDL-C



Table 9. The result of repeated measures ANOVA on LDL-C

Source SS df MS F post-hoc
Group 4522.01 1 2261.00 4.662" a>c
Error 13094.45 27 484.98
Time 1446.48 1 1446.48 11.709° e>f

GroupxTime 2149.99 2 1074.99 8.702"
Error 3335.33 27 123,53

"p< 0B, e=pre, f=post
a= Control Group, b=Normal weight Exercise Group, c= obesity Exercise Group

<Table 9>0lA W& npe} o] A=A o 2 Z(HDL-C)ol o g
PR = BAR A e AP Ay g wE Fagde f93% A
o] Z U EFWIL(F=4.662, p<.05), A A 7] wE FaEIAE F2 3 xpo]s}
UEFETHF=11.709, p<.05). Ed Jed FAHAV] ] 5L R E fo
gk Apol & RN ATHE=8.702, p<.05).
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Fig 15. The difference of the LDL-C according to each three group



4) Hd= 4 A9 2
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te] FAA(TG)] Aol

22} A o] A ZFE X k8- (Tanner Stage 1) AbE7] o]d 2538w A

<

1=

ol 308S Ao ® EA 7 (Control Group) 1094, AAA %% 7 (Normal
weight Exercise Group) 109, H]¥F$- & (Obesity Exercics Group) 107 &
2 Adste] 1257 Hdx: a8 d-Fol & FAATGEY Aolst =1
F3+e] Aol <Table 10>, <Fig 13715>3 Zt}.

Table 10. The change of TG during Taekwondo program in 12weeks

(mg/d¢)
Pre Post
Group t-value
(MzSD) (M+SD)
C 64.10+£31.78 60.50+22.70 0.525
NE 67.00£22.08 59.10+14.53 0.809
OE 59.50+13.84 60.30+6.16 0.223
EAT(C)S A8 A 64.10+31.78mg/diol A A E 5 60.50+22.70mg/dl &=

rie
=
o
=
X
50
30,
i
=
¢H
Mo
offt
M
Q
=
flo
3
i
¢
(o))
o]
i
<
H+
—_
W
oo
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=
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Fig 16. Change of control on TG
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Fig 17. Change of normal weight exercise Fig 18. Change of obesity exercise
on TG on TG



Table 11. The result of Repeated Measures ANOVA on TG

Source SS df MS F post-hoc
Group 108.30 2 54.15 0.097
Error 15103.45 27 559.38
Time 190.81 1 190.81 0.733
GroupxTime 189.23 2 94.61 0.366
Error 6985.45 27 258.72
<Table 11>°lA K= wpe} o] FAHA(TGO ik w554 #4t

Aol el wE A

rghal, FHA7)e] uhe
Qest 244719 A

EtupA] ookt wdl
= et
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Fig 19. The difference of the TG according to each three group
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r

7re] AA S 2 E(Growth Hormone)2] x}o]

il

D HAE S 9-Fe 2

| 25 %] @8-S (Tanner Stage 1) Ab=7] o] d &

22k Aol A
d A & 25 7 (Normal

Ao = EA+(Control Group) 107, %

weight Exercise Group) 109, H]¥F$- & (Obesity Exercics Group) 107 &

2 dgstel 1257 ddE $d A-Fo wpE AFI2EGHY Aol

51k AFol= <Table 12>, <Fig 16718>3 Z T},

H—o} gonﬂ

Table 12. The change of GH during tackwondo program in 12weeks

(ng/ml)
Group Pre Post t-value
(M+£SD) (M=SD)
C 2.24%1.99 1.55£3.58 0.480
NE 1.84+2.09 1.45+1.33 0.525
OE 1.23+1.33 1.92£1.85 1.027

1.99ng/meoll A1 A3 5 1.55+3.58ng/ml o2 7+

AR ETNNE)S Bdn £ 1 184
2.09ng/mel A @ F 145+1.33ng/ml o2 A3 o {olgh Ao)i=
EbubA] 2 9rth m RSS2 (0OR)S F# A 1.23+1.33ng/mlol A F# =

+185ng/ml o2 F7hstg o) frold Aol B

1.92
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Fig 20. Change of control on GH
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Fig 21. Change of normal weight exercise Fig 22. Change of obesity exercise
on GH on GH



Table 13. The result of repeated measures ANOVA on Growth Hormone

Source SS df MS F post-hoc
Group 115 2 0.57 0.133
Error 116.76 27 4.32
Time 0.26 1 0.26 0.052
GroupxTime 521 2 2.60 0.511
Error 137.67 27 5.09

8013k 0|7} YEFYA] 9k9kr). o)
o= fFoshA Ze Ao Y
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Fig 23. The difference of the GH according to each three group



2) A% Fd AT 150 AEURFAYFARAGE-1)9] 7ol

22 A=A o] AlFE A ek (Tanner Stage 1) Ab&7] 9]

dools 30"9E e ® EAT(Control Group) 109, A

(Normal weight Exercise Group) 109, W% -5 (Obesity Exercics

Group) 10 o2 Ad¥3le] 1277 A% +3H A-Fo & A& FAA

FAA-1AGF-1)9] Afole} 17 3ke] Aol <Table 14>, <Fig 19720> 3}
2

Table 14. The change of IGF-1 during Taekwondo program in 12weeks

(ng/mé)
G Pre Post —val
- u
roup (M=SD) (M+SD) vae
C 238.68+71.25 220.12+61.95 2.037
NE 167.01+£25.91 181.58+36.98 1.575
OE 181.51+46.91 214.11£71.26 3.126"
"p< .05

FAT(C)S 23 A 238.68+71.26ng/meol A A F

5] 3 220.12+61.95ng/ml ©.
2 #gastd oy fold Aol= gt A ET(NE)S Hdx: Fd A

167.01+25.91ng/meoll A F# ¥ 181.58+36.98ng/ml &2 ZF 7}l o) o] gt
zhol= YEtUAl F vt v E(0E)S ¥ A 181.51+46.91ng/mé ol A

FE F 214.11+£71.26ng/m .2 F 7tk {9 d Aol E UEFHATH(p<.05)
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Fig 24. Change of control on IGF-1
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Fig. 25. Change of normal weight exercise

on IGF-1

Fig 26. Change of obesity exercise
on IGF-1



Table 15. The result of repeated measures ANOVA on IGF-1

Source SS df MS F post-hoc
Group 30582.96 2 15291.48 2.723
Error 151624.66 27 5615.72
Time 1364.22 1 1364.22 2.951
GroupxTime 6733.37 2 3366.68 7.282"™
Error 12483.47 27 462.35
“p<.01

A F A A-1GEF-1) W37

ol fol@ Aol Ve
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Fig 27. The difference of the IGF-1 according to each three group
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D AR #d d-F9 2530 GEAST 2 E(ESH)E] Aol
22 A=A o] A|FE A k& (Tanner Stage 1) Ab&7] oA x%3stw Ashd
ol 308e oz EA 7 (Control Group) 107, A A %25+ (Normal

weight Exercise Group) 109, H]¥F$- & (Obesity Exercics Group) 107 &
2 Adste 1293 a5 3 A-Fof iE G¥ A4S 2E(FSH)Y 2
ole} 17ke] Aol <Table 16>, <Fig 22724>¢} #t}

Table 16. The change of during Taekwondo program in 12weeks

(mIU/me)
Pre Post
Group t-value
(MzSD) (M+SD)
C 1.76£.1.16 1.47+.80 2.012
NE 2.68+1.92 2.24+1.83 2.511"
OE 1.55+1.02 1.39+.83 0.392

FAC)E AR A 176£1.16mIU/meel A A & 1.47+0.80mIU/ml & =
Hasiolont 198 Aol gt AT e (NE)2 Hdx: 3 d 26
8+£1.92mIU/meel Al 7 § 2.24+1.83mIU/ml &= ZHA3F 3L 9] gk *fo] 7}
YEFR THp<.05). HIRI-ET(0OE)2 ¥ & 1.556x1.02mIU/miol A ¢
1.39+83mIU/m¢ &= A8kl o v ol gk 2fo]l& YEbul A 23ttt
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Fig 28. Change of control on FSH
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Fig 29. Change of normal weight exercise Fig 30. Change of obesity exercise
on FSH on FSH



Table 17. The result of repeated measures ANOVA on FSH

Source SS df MS F post-hoc
Group 11.43 2 5.71 1.647
Error 93.74 27 3.47
Time 1.32 1 1.32 9.534™ e>f
GroupxTime 0.19 2 0.09 0.709
Error 3.73 27 0.13

“p<.01, e=pre, f=post

<Table 17> A Hi= nle} Zo] GEAFFZH(FSH) B4R s
AW E A 2Fo & FaIgoE F9o8 xolrf YEA &gor =
A7) WE FEa= F23 zolrt YEWTHEF=9534, p<0l). ZE 3%

ZRANS FEAE Tl o Aol B LhehA ek,

s
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Fig 31. The difference of the FSH according to each three group



2) HAE Fd A-Feh auzte] SAYLTEZ(LIS Aol

22} A o] A ZFE X k8- (Tanner Stage 1) AbE7] old 2538w Ay
ol 308S Ao ® EA 7 (Control Group) 1094, AAA %% 7 (Normal
weight Exercise Group) 109, H]¥F$- & (Obesity Exercics Group) 107 &
2 Adste] 1257 Hldx Sl wE FAIHAIZT=E(LH) Aol ¢

51k AFol= <Table 18>, <Fig 25727>¢} 2T},

Table 18. The change of LH during Taekwondo program in 12weeks

(mIU/ml)
Pre Post
Group t-value
(M+SD) (M=SD)
C 0.122+.04 0.122+.04 -
NE 0.45+.49 0.47£.53 0.429
OE 0.14+.08 0.40+ .43 1.847

1=

D AFe mEeAT 08 A9

FAT(C)e Ad A 0.12220.04mIU/meol A A& 3 0.12°20.04mIU/ml & &2
FAWME] gl AL ET(NE)S Hdx +d A 0.45+0.49mIU/ml ol 4]
T & 047£053mlU/Mme 0.2 F7Fetgl out fFo 8k 2ol & e A| &k
3, AT (0R)2 48 A 0.14+0.08SmIU/meel Al 48 3 0.40+0.43mIU/

WOE F/AsHA o fo% Aol vhehA ek,
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Fig 32. Change of control on LH

LH LH
(mIU/mL) (mIU/mL)
0.6 - 0.6
0.4 - 0.4 -
0.2 0.2 1
0 T 1 0 T 1
Pre Post Pre Post
Fig 33. Change of normal weight exercise Fig 34. Change of obesity exercise
on LH on LH



Table 19. The result of repeated measures ANOVA on LH

Source SS df MS F post-hoc
Group 1.16 2 0.58 2.784
Error 5.63 27 0.20
Time 13 1 0.13 3.564
GroupxTime 20 2 0.10 2.855
Error 99 27 0.03

gl
=
=
Mo
r)«
Mo
it
=
of

<Table 19>°|4 M= nfe} Zo] IAIAT =
AdE A 280 wE FEAE 938 xpol7f vERLA &ota =

A ZTell whE FE el Fo 3 Aelrf yEbubA] @d B, s SA A
&
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Fig 35. The difference of the LH according to each three group
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ABSTRACT

The Effects of Tackwondo Training on Blood Lipid, Growth
Related Factor and Precocious Puberty Risk Factor in
Obese Children

Kim In-Ae

Dept. of Physical Education
(Exercise Physiology)
Graduate school of

SungShin Women's University

The purpose of this study was to investigate the effects of Taekwondo
exercise on blood lipid, growth related factor and precocious puberty risk

factor in normal weight and obese children.

This study divided the subjects, 30 boys aged from 8 to 10 into three g
roups. The 20 boys with BMI lower than 25kg/mzand percentile from 3 t
o 95 were divided into two groups, control group(C) of 10 and normal w
eight exercised group{NE) of 10. The other 10 boys with BMI higher tha
n 25kg/m? and percentile higher than 95 were classified as obese exercis
ed group(OE). According to Tackwondo training program, they received
50-minute training sessions, five times over 12 weeks. Heart rate change
was measured through Polar and subjective intensity level of exercise w
as recorded with the maximum level of 20 and 607702 HRun.(RPE 12-14
a little hard).

Blood analysis was performed before and after the 12 week period and
blood collected during empty stomach was used for analysis. For data an
alysis, spss 20.0 statistics package was used and the study of the group



s, time of measurement, and the correlation between groups and time of
measurement revealed the following results.

1. The 12-week Taekwondo training brought a positive effect in the bloo
d lipid of normal body weight and obese children before puberty. TC and
LDL-C showed meaningful difference among groups, and in terms of tim
e of measurement, all variables except TG revealed meaningful difference
s.

2. The 12 week Taekwondo training had a positive effect on the growth
related factors of normal body weight and obese children before purbert
yv. Among different groups and time of measurement, GH and IGF-1 sho
wed no difference but in the interaction among groups, IGF-1 showed
meaningful difference.

3. The 12 week Taekwondo training had a positive effect on risk factors
for precocious puberty in normal body weight and obese children before
puberty, and FSH among different time of measurement showed meaning
ful difference. However, there was no meaningful difference among differ
ent groups.

In conclusion, the 12 week long Taekwondo training had a positive effe
ct on improving blood lipid and growth related factors, and reducing risk
factors for precocious puberty in normal body weight and obese children
before puberty. The training was much more effective for improving bloo
d lipid and growth related factors in obese children than in normal body
weight children. Regarding the decrease in risk factors for precocious pu
berty, normal body weight children gained more benefits from the trainin
g. In order to clarify the effects that Taekwondo training has on the gro
wth and development of children, more follow-up research is required su
ch as studies conducted for a long term, with varied intensity depending
on different periods, and with increased number of subjects.
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