Journal of Oil & Applied Science 1
Vol. 35, No. 2. June, 2018. 412~422

ISSN 1225-9098 (Print)

ISSN 2288-1069 (Online)

http:/ /dx.doi.org/10.12925/jkocs.2018.35.2.412

F449 QAL £5o] UR ety Wt g4st °
AR AR ] e G

199" - 959 - z4qr

I
J4,

T ogat EH%_'J]_ Bjaxsty, Fotisty A&sty}
(20184 59 31¢ 4 20184 69 209 441 20189 69 22¢ A=)

The Effects of Regular Tackwondo Exercise on Brain wave activation
and Neurotrophic Factors in Undergraduate male students

Young-Il Kim-Duck-Pil Ok-Su-Youn Cho™

T Department of Taekwondo, Young—san University, Junam-ro, Yangsan=si,
Kyungnam 626-790, Korea
Department of Physical Education, College of Arts and Physical Education, Dong—A University:
37 Nakdong—daero, 550 beon-gil, Hadan-dong, Saha-gu, Busan 604-714, Korea
(Received May 31, 2018, Revised June 20, 2018, Accepted June 22, 2018)

892 APL B e tOR 125710 FHAQ BAE 5ol AT, A, Hutery B

4173 33 UAHBDNE, IGF-1. NGRe] ol @9 1gotie] 200] slgick ol 9is) oford et

ol 9 o 248 HEIRCO), FAte Edold TRATC) T2I3 dalR £l 1RO

2t 8 4 Wgsle] Qs AN, 127 A4 9 dEs Edelde % 38 AAslson]
T

95} Am% 4FgE 2AT WuEY A4 9 AL 12F $44 2 B Edly Wt
ov], 25} Al7le] ohE el W SR tie Aol AEs] Slstel AP
= Sl o way repeated ANOVAYE HSisick ol i o o
: 9 AE Edolde AATAT iAol GFS nXA 2e Ao
Epgeh. e Atk EEﬂO g7t BAE Edold RE At F BIHS F7HITIE Ao ek
O (p(.09), 127 f4ta Edlo]de M4 4741Ae] BDNFE 27H171E A0 & tehtth(pd05). ol
o) AT 107 $AE 25 A YAFGFIA] FHH T} g v HEE L5
F4sh 9 ARG G wAA B Aoz et

HJIN

30 Fl

FAo] : it £ WAL AFY, AL, HNDY, HIFGA

TCorresponding author
(E-mail: csy@ysu.ac.kr)

- 412 -



[\)
N
ofl
e
Jo
in)
iz
BN
r
re

Abstract :

Journal of Oil & Applied Science

The purpose of this study was to investigate effects of 12—weeks aerobic exercise and

taekwondo exercise on brain wave activation and brain—derived neurotrophic factors in undergraduate

male students. Twenty four male subjects participated in this study. They were separated into a
Control group(CG; n=8), Aerobic training group (ATG; n=8) and Taekwondo training group(TTG;

n=8). ATG and TTG participated in Aerobic exercise training and Tackwondo exercise training for 12

weeks, 50~80 minutes per day, 3 times a week at 60~80% HRR respectively. All data were analyzed
by repeated measures two—way ANOVA. As a result, there were no significant differences in the body

composition and brain activation in all groups. However BDNF increased significantly after 12 weeks
in the aerobic training groups(ATG). It is suggest that 12 weeks of regular Taekwondo exercise

training did not statistically affect brain activation and neurotrophic factors in undergraduate students.
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Table 1. Subject characteristics

Q= 5ol BA e Hut @At 3 HAFEYA] vAE 9% 3

Variable CG(n=8) ATG(n=8) TTG(n=8)
Age(years) 21.4+1.2 20.5+1.0 23.0+£1.9
Height(cm) 172.2+5.7 174.5+5.6 170.0£54
Weight(kg) 69.6+£9.8 67.6+10.0 66.7+9.3

BMI(m?) 22.4+43 221426 22.8+2.9
Body fat(%) 16.0£3.6 14.4+£3.7 16.0£5.2

Values are means=SD. CG; Control group, ATG : Aerobic training group, TTG; Taekwondo

training group
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sto] 4% e Heldh ¥ ELISA (Enyme- 9ol 274 2102 Lhektrh(pd0.05).
linked immuno Assay) WOz @3 BDNF,
Table 2. Change of body composition
Variable Group Pre Post P-value
CG 69.62+9.78 69.83+10.55 G: 0.836
Weight(kg) ATG 67.57+9.99 68.42+9.33 T: 0.304
TTG 66.73+9.32 66.98+8.83 GXxT: 0.783
CG 22.43£4.33 23.48%2.60 G: 0.912
BMI(kg/nm?) ATG 22.13£2.57 22.46%2.71 T: 0.518
TTG 22.80+2.80 22.20+4.20 GXxT: 0.251
CG 16.02+3.56 17.63+3.48" G: 0.413
Body fat(%) ATG 14.37+£3.74 14.08+3.56 T: 0.107
TTG 16.08+5.18 16.17+4.29 GXT: 0.027*
CG 54.11+5.06 53.22+5.92 G: 0.772
Muscle mass(kg) ATG 53.70+6.67 53.32+5.20 T: 0.358
TTG 51.75+4.92 52.01+5.20 GxT: 0.430

Values are means+£SD. CG; Control group, ATG ; Aerobic training group, TTG; Taekwondo
training group G; groups, T; time, GXT; groupXtime, *; p<0.05, $: vs pre(p<0.05)

- 415 -



Vol. 35, No. 2 (2018) TAAY Hde 250 E4 tege] Hnt 24ds 3 KR AAe viAle 9% 5

3.2, 7|=x¥™

125 44 9 g Efojdd mE 7]
A2e] Wk (Table 37} 2tk A2 =4
2L Z¥zbel et WHEEA o|dReEA A
Trunk Flection®t Side stepollXl 157 F<lgh
2}ol7b YERGE e m(p<0.05), Sit—upelld  Al7]7F
frolgt Zpol7t LR a(p<0.05), Sejant jumpell
Ae 8% A7 ZAZelA Kot Apolzt vt
SHTHp<0.05). BalanceE AlQlt BE AH =4
FEO Aog e UERbA] gdgton,
Balance®] 1E3 A]7|7F A5z galbe] ojsh
A2 AS A Egold Aol Hsf Egjo]d &
ATG 53 TTG 159 BalanceZ7b 52]sHA
F7FE Ao=m B TH(p<0.05).

o P

3.3. LmlEtaE

12F G449 glEE Efoldo] wE Yuigt
Aol Wsl= (Table 49 Zct =t &4s)
Aol gt HEESA o|YESEA A3t ATQ,
SQ, BQA|g=oflA AIZIZE F-2lgt 2to)7t YERTES
H(p<0.05), ATQAG= A& A7 BEF
Folgt zpol7t YeRATH(p<0.05). 18y BE X
gy Age OFW AV AsEg 5

erA et

Table 3. Change of Fitness

3.4, E|MAMEQIXL

12 44 9 gE: Edold AAl A
w4177 1A §sH= (Table 5)¢F Zth
A%z ] gt HHEEY oY EREA
7 IGF-19] 53 A7) ZtzbollA felst &
7} Yebgt o™ (p<0.05), BDNFE A¢3t =&
A7F47R2e] 25T A7IZF ASAg a5yt
el 9ottt BDNFO] 1&3} A|7|7F A
gavte] digt AFHS At EFold Aol H|
3 Efold & 44tA Edfold &9 BDNF
7b fefstAl Sk Ao2 YR TH(p<0.05).

Lm0 ol

R

4. = 9

AATFAEE ditdom AAEH AAYe R
TFEEHH, AAGR A vle2 AEHE
FHote A2 AME 4 o A= AR
< N8, P, b o AAA EH
oty AAMEst, 454, 25 5 A4
e =T 4 el Hilsal IeH13]
A3 A HE F785h Ax= gol

AgHI Qs AL A7 AET A 7]

Variable Group Post Pvalue

CG 22.00+3.25 28.12+3.27 G: 0.230

Sit—up(n) ATG 25.12+3.27 29.75+2.25 T: 0.00*
TTG 25.75+5.09 29.00+3.58 GxT: 0.312

CG 6.57+11.28 10.98+8.66 G: 0.012*

Trunk flection(cm) ATG 18.00+4.82 18.88+4.35 T: 0.190
TTG 17.93+4.68 18.01+£7.28 GxT: 0.381

CG 27.25%+17.60 24.75+7.38 G: 0.093

Balance(sec) ATG 28.12+20.94  44.12+17.20° T: 0.004*
TTG 34.87+12.42  48.25+12.19% GxT: 0.026*

CG 36.37+5.55 32.12%+7.69 G: 0.001*

Side step(n) ATG 37.62+5.06 41.25+5.36 T: 0.605
TTG 41.87+3.87 44.75+3.57 GXT: 0.067

CG 39.87+6.19 43.87+4.18 G: 0.000*

Sejant jump(cm) ATG 48.25+6.15 52.37+4.30 T: 0.019*
TTG 51.75+7.42 53.87+4.54 GxT: 0.797

Values are means=SD. CG; Control group, ATG ; Aerobic training group, TTG; Taekwondo
training group G; groups, T; time, GXT; groupXtime, *; p<0.05, " $; vs pre(p<0.05)
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Table 4. Change of brain wave activation

Journal of Oil & Applied Science

Variable Group Pre Post P-value
SQR CG 62.44+2090  59.18+22.58 G: 0.454
(Self Regulation ATG 50.8842548  56.24+11.92 T: 0.935
Quotient) TTG 64.69+16.95  70.12+23.85 GXT: 0.779
CG 2878+1137  36.47+14.18 G: 0038*
ATQ Left ATG 402441032  50.03+13.40 T: 0.003*
(Attention TTG 37.30+14.55  51.87+12.79 GXT: 0.405
Quotient) CG 31.95+9.23  38.77+14.36 G: 0.127
Right ATG 38.24+16.81 52.25+9.66 T: 0.005*
TG 38.34+1537  50.12+11.89 GXT: 0.685
0 CG 56.40+14.80  70.44+11.70 G: 0.364
\ Left ATG 64.56+12.10  76.01+10.12 T: 0.000*
Re(sizjce TTG 60.63+22.69 80.77+8.87 GXT: 0.593
) CG 57.12+16.50  70.13+11.86 G: 0.594
Quotien) i ATG 60.64420.39  75.82+8.73 T: 0.001*
TTG 60.58+21.59  78.62+8.68 GXT: 0.875
50 CG 55.48+5.62 60.91+7.09 G: 0.172
, . ATG 60.36+7.23 65.29+7.09 T: 0.002*
(Brain Quotient) TTG 59.1649.01  67.24%5.73 GXT: 0722

Values are means£SD. CG; Control group, ATG ; Aerobic training group, TTG; Taekwondo

training group G; groups, T; time, GXT; group Xtime, *; p<0.05
Table 5. Change of Neurotrophic factors
Variable Group Pre Post P-value
BDNF CG 25.84+2.87 23.60%2.54 G: 0.503
ATG 25.38+3.10 27.80+3.76° T: 0.297
(pg/m) TTG 26.62+5.80 24.12+2.78 GXT: 0.019*
NGF CG 91.5+£78.01 78.9+48.74 G: 0.529
ATG 68.3+22.32 60.6+13.61 T: 0.129
(pg/m) TTG 64.9+15.09 65.5+£12.08 GxT: 0.396
GF-1 CG 225.49+45.70 202.90+62.64 G: 0.003*
ATG 255.48+35.53 239.01+21.75 T: 0.002*

(pg/mD) TTG 183.84+£48.06  150.83+40.37 GxT: 0.612
Values are means+SD. CG; Control group, ATG ; Aerobic training group, TTG;
Taekwondo training group G; groups, T; time, GXT; groupXtime, *; p<0.05, $; vs
pre(p<0.05)
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