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Table 1. Characteristics of subjects

Classification CG(n=10) TSG(n=10)
Age(years) 51.1%0.8 49.311.2
Height(cm) 162,718 157.3%+1.1
Weight(kg) 63.912.8 59.3%2.5
BMI(kg/mZ) 24,1+0.8 24.0%1.1
Body fat(%) 31.5%1.1 31.2*1.4

Values are means*SE. CG; Control group, TSG; Taekwondo
self-defense training group
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Table 2. Taekwondo self-defense training program

Classification Contents Period Intensity  Frequency
Warm-up (10min) Static stretching
Punching Left / right punching
1~4 HRR
(left, right Stimes) Round punching
: ) week  40~50%
(1-2 min rest after each action) Upper cut punching
Hand blade outward strike
Back fist outward strike
Palm fist front strike
Hitting(left, right Stimes) Elbow round strike 5~8 HRR
Main exercise (1-2 min rest after each action) Knee upper strike week  50~60% 4 times
(40min) Knee round strike a week
Brow front strike
Knee upper strike
Front kick
Kicking(left, right 5times
g( 8 : . Round house kick
(1-2 min rest after each action) . . 9~12 HRR
Side kick week  60~70%
Contextual Self-defense(left, right 5times) ) o
. . 1-10 times training
(1-2 min rest after each action)
Cool-down (10min) Static stretching
(WTA, 2020)
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Table 3. Changes in body composition
Variables Group Pre Post 4% F P
G 1.598 0.222
+ + :
Weight CG 63.912.8 64.1£2.8 0.3
(ke) T 0.140 0.713
8 TSG 59.312.5 59.0+2.7 0.6 GXT 1.714 0.207
BMI cG 24,1408 24,1408 0.0 G 0.019 0.893
T 2,000 0.174
) . .
(kg/m?) TSG 24.01.1 23.8+1.1 1.1 GXT 2332 0,144
G 0.135 0.717
+ + . .
Body fat CG 31.5*1.1 32.0x£1.2 1.5
%) T 0.671 0.424
0 TSG 31.241.4 31.0+1.4 -0.4 GXT 2,099 0.165
Values are meansESE. CG; Control group, TSG; Taekwondo self-defense training group, G; groups, T; time, GXT; groupxtime
Table 4. The changes in basic fitness test
Variables Group Pre Post 4% F P
G 56,9004  56,1%1.0 14 G 5.803 0.027
Back strength (kg) T 6.522 0.020°
TSG 57.110.4 60.3%0.9** 5.8 GXT 17.939 0.000°
G 199405 19.4%0,5 2.3 G 6.578 0.019"
Trunk flexion (cm) T 0.068 0.798
TSG 21,5+0.7 21.8+0.5 1.6 GXT 2,369 0141
G 242405 240407 0.8 G 4.058 0.045"
Sergeant Jump (cm) T 4,213 0.055
TSG 24.810.5 26,310, 47 6.3 GXT 7205 0.015
G 174403 17.740.3 17 G 4.787 0.042
Push-up (num/min) T 7.780 0.012"
TSG 17.5%0.3 19.810.8™ 13.0 GXT 4 604 0.046"
cG 7.340.2 7.240.2 1.4 G 3.768 0.068
Side step (n) T 6.785 0.018"
TSG 7.410.2 8.24+0.2%* 11.1 GXT 11.215 0.004°

Values are means*SE. CG; Control group, TSG; Taekwondo self-defense training group, G; groups, T; time, GXT; groupxtime

"P(.05, *Compared with pre within the group(P(.05), *Compared with CG within the time(P(.05)
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Table 5. The changes in the neurotrophins and myokine related to brain function

Variables Group Pre Post 4% F P

G 183415 17.540.9 43 G 0.010 0.010°

BDNF (ng/ml) T 7.373 0,014’
TSG 18.5+1.0 24.7+1.17 35.6 T 12,293 0.003

cG 179.2+13.5  166,7+16.4 7.0 G 3.717 0.070

IGF (ng/ml) T 1.570 0.226
TSG 181.0418.0  228.8+13.0°* 28.7 T 4560 0.047

cG 18.7+1.9 18.2+1.5 3.0 G 1.130 0.302

CISB (ng/ml) T 5.311 0.033"
TSG 17.940.9 23.0+1.5 28.0 T 8 322 0.010

Values are meanstSE. CG; Control group, TSG; Taekwondo self-defense training group, G; groups, T; time, GXT; groupxtime

"P(.05, *Compared with pre within the group(#¢.05), *Compared with CG within the time(#¢,05)

3 A= /%F" o] YeRom, IGF-1(r=0,553, P=0.098)3H=
FrofRt AT GERA] st

Correlation with Acathepsin B
after tackwondo self-defense training

a

ABDNF AIGF1

Figure 1. Correlation between serum neurotrophins and myokine
cathepsin B delta values due to taekwondo training

(Pearson's correlation coefficient, a; p{.05)
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349l A7 GY2IAtol= BDNF, IGF-1 59| 31&
BDNF= A9 HE ¥ dof ZR|5}H(Conner, Lauterborn,
Yan, Gall, & Varon, 1997), o] Wgaby A4, A7
WA A 2, A7 B3, 710 9 91X HlF S
AL vl T) W A YA A4S 28-S Aolai
(Cowansage, LeDoux & Monfils, 2010; Lipsky & Marini,
2007), =812 Q15 BONFS] Zhts alt 7] el 9 7]
o] oo} Ao] YA LELS BONFE Z71A17 affel
oIglE A5 7]V 5S SFAFAIITH Erickson, Miller
& Roecklein, 2012). AA|FolA &5 sfnte} 22 9
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et al., 2015), =3+ FA 7} 1|2 BDNF 425 Afo]of ATA
o] glol W WA BONH WA 5o dg) ofue o
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The Effect of Taekwondo Self-defense Training on Brain-Derived
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p Abstract N

Purpose The purpose of this study was to investigate the effects of 12-week taekwondo self-defense training
program on BDNF, IGF-1 and myokine CTSB in middle-aged women,

Method 20 middle-aged women over the age of 45 were randomly assigned to the control group(CG, n=10)
and the tackwondo self-defense group(TPG, n=10). Taekwondo self-defense group exercised according to
training programs for 60 minutes once, 4 times a week, for a total of 12 weeks, Body composition, fitness

test and blood collection were performed before and after 12 weeks of tackwondo training, respectively.

Results BDNF significantly increased after training in TSG compared to before training, and significantly
increased in TSG compared to CG after training, IGF-1 significantly increased after training in TPG and TSG,
and CTSB significantly increased after training in TSG only, In addition, there was a significant positive

correlation between the delta values of serum CTSB and BDNF due to tackwondo training.

Conclusion Taekwondo self-defense training was effective in increasing BDNF, IGF-1 and myokine CTSB.
The delta values of CTSB and BDNF from the Taekwondo self-defense training program showed a significant
correlation, suggesting that the increase of CTSB is associated with the improvement of BDNF. Therefore,
Taekwondo self-defense training is thought to have a positive effect on cognitive function by enhancing the
expression of neurotrophin by increasing the myokine related to brain function as well as increasing physical

fitness in middle-aged women in the advanced stage of aging.

Keywords Taekwondo self-defense, Middle-aged women, Physical fitness, Nuerotrophin, Myokine
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