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PURPOSE: The purpose of this study was to investigate the effect of acute resistance exercise intensity on pain perception, muscle
mechanical properties, oxygen saturation (OS) and lactate in tackwondo athletes.

METHODS: A total of 21 national and university tackwondo athletes participated in the study. The participants were randomly classi-
fied into 70% of one repetition maximum (1 RM) (70% group, n=7), 30% of 1 RM (30% group, n="7), and 30% all-out group of 1
RM (30%A group, n=7). We measured resting pain perception, muscle mechanical properties, lactate, heart rate (HR) and OS, and
those were measured immediately after exercise (IAE), 5- and 15-minute after recovery according to exercise intensity.

RESULTS: The 70% group showed that heat pain threshold (HPT) became numerically sensitive IAE compared to rest. Pain visual
analog scale (VAS) and HR increased significantly IAE compared to rest, and lactate increased significantly IAE, 5- and 15-minute after
exercise compared to rest, respectively. Dynamic stiffness (DS) decreased significantly in 15-minute after the exercise compared to IAE.
In 30% group case, pain VAS and HR increased significantly IAE compared to rest, and lactate increased significantly IAE, 5- and
15-minute after exercise compared to rest, respectively. DS decreased significantly in 15-minute after the exercise compared to IAE.
The 30%A group showed that pain VAS and HR increased significantly IAE compared to rest. Lactate increased significantly IAE, 5-
and 15-minute after exercise compared to rest, respectively. DS decreased significantly in immediately and 5-minute after the exercise
compared to rest, respectively. Frequency increased IAE compared to rest.

CONCLUSIONS: HPT, pain VAS, lactate, HR, and OS were found to be no difference between resistance exercise intensity. The inten-
sity of 1 RM 30% all-out has been shown to contribute to muscle-adaptation effects of resistance exercise by further increasing muscle
tension and dynamic stiffness as much as 70% of 1 RM.
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Table 1. Participant’s characteristics

70% (n=7) 30% (n=7) 30%A (n=7)

M F M F M F

(n=6) (n=1) (n=6) (n=1) (n=5) (n=2)

Age (yr) 197 * 16 187 + 08 206 * 18
Height(cm) 1781 + 91 1832 + 56 1771 + 74
Weight (kg) 739 += 122 784 = 94 724 + 138
SMM (kg) 354 + 64 366 + 76 339 + 74
LBM (kg) 622 + 105 668 + 106 599 + 123
BF (%) 161 = 53 151 + 67 172 + 65
BMI(kg/m?) 232 + 24 233 + 2.1 29 + 28

Values are mean +SD.
SMM, skeleton muscle mass; LBM, lean body mass; BF, body fat content;
BMI, body mass index.
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Table 2. Exercise intensity, number of repetitions and maximum number
of repetitions compared to 1RM

70% (n=7) 30% (n=7) 30%A (n=7)

1 RM (kg) 152.8+64.0 163.2+£62.4 139.9+59.7
El (kg) 107.0+44.8 49.0+18.7 420+179
Sets 1 15.0+£0.0 25.0+0.0 333£115
2 224+74%

3 23.7+7.2*%

Values are mean + SD.
1 RM, 1 repetition maximum; El, exercise intensity.
*p <.05; difference in 1 set.

Table 3. Change in heat pain threshold
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off gt Fa = ERGTHE=10.588, p=.001) (Table 6). A|ZH x}-0]
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Variables 70% (n=7) 30% (n=7) 30%A (n=7) F p
Heat pain threshold (°C) Rightside  Rest 458+20 462+16 456124 G 1.118 349
T 051 824
Immediately after exercise 453+09 46.8+0.8 459+13 GxT A15 667
Left side Rest 46014 46.8+1.5 446+1.6 G 2.628 .100
T 1.406 251
Immediately after exercise 457+1.7 47.0+1.2 46.0+1.8 GxT 1.831 189
Values are mean + SD.
G, group; T, time.
Table 4. Change in pain VAS
Variables 70% (n=7) 30% (n=7) 30%A (n=7) F p
Pain VAS (score) Rest 1.0£13 03+0.8 0.7+0.8 G 892 A27
Immediately after exercise 3.1+1.2a 29+0.7a 36+0.8a T 92.179 .001*
5-min after exercise 0.7+0.8 09+1.1 1.3+05 GxT -
15-min after exercise 03+0.5 04+0.8 0.7+0.5 x 128 359

Values are mean +SD.
VAS, visual analogue scale; G, group; T, time; 3, difference in rest.
*p<.05.
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Table 5. Changes in blood lactate concentration _—
Variables 70% (n=7) 30% (n=7) 30%A (n=7) F p
Lactate (mmol/L) Rest 20+0.6 22+09 1.9+£0.5 G 2.286 130

Immediately after exercise 57+17a 49+1.0a 6.1+14a T 79.197 .001*
5-min after exercise 6.1+1.5a 48+0.6a 6.7+1.6a
15-min after exercise 4.1+1.0a 34+0.5a 43+13a GxT 1:909 096

Values are mean +SD.

G, group; T, time.

*p<.05.

Table 6. Changes in muscle mechanical properties
Variables G Rest Immediatgly 5-min éﬂer 15-min ‘after r 5

after exercise exercise exercise

Frequency (Hz) RightSide ~ 70%(n=7) 211429  238+26 209+32 195429 G 973 397
30% (n=7) 20.1£1.3 23.1£35 213£21 17818 T 10.588 001*

30%A (n=7) 194+13 233+2.7a 23.0+£3.9 21.7+£25 GXT 1.799 117

Left Side 70% (n=7) 20.5+3.2 244+35 223+43 21.7£55 G .098 907
30% (n=7) 20.5+24 23840 228+34 19.2+28 T 11.497 001*

30%A (n=7) 19.5+2.1 242+41 246+5.6 20.6+3.0 GXT 972 453

Dynamic stiffness (N/m)  Right Side 70% (n=7) 4104+538 5127774 4250+71.2d 379.8+58.6 G 3.273 061
30% (n=7) 406.6+37.1 4775+718 421.8+53.7d 347.0+484 T 15.684 .001*
30%A (n=7) 380.6+28.1 5224+734a 494.0+90.1 464.7+71.7 GXT 2312 .046*

Left Side 70% (n=7) 398.7+40.1 5404+106.1a 457.0+93.7 427.1+118.9 G 521 603
30%(n=7) 409.3+504 502.0+984 460.5+84.6 349.7+£823 T 17.487 .001*

30%A (n=7) 3715+£219 523.1+767a 5186+994a 421.3+56.5 GXT 1407 229

Decrement Right Side 70% (n=7) 14+03 13+03 13+0.2 14+0.2 G 095 909

30% (n=7) 14+0.2 14+0.2 14+03 1.3£0.1 T 779 511

30%A (n=7) 1.3+0.2 1.2+0.2 14+0.3 1.3+0.3 GXxT 1.307 270

Left Side 70% (n=7) 14+03 1.3+£03 14+£0.3 14+03 G 031 970

30% (n=7) 1403 1.3x0.2 14+0.3 1.3+0.3 T 934 431

30%A (n=7) 1.3+£03 14+0.2 1.5+04 14+0.2 GXT .340 913

Values are mean +SD.

G, group; T, time; 3, difference in Rest; b, difference in Immediately after exercise; ¢, difference in 5-minute after exercise; d, difference in 15-minute after ex-
ercise.

*p<.05.
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