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Abstract

Purpose : The aim of this study was to identify the influence of transient isokinetic exercise on cardiac autonomic modulation
and muscle properties in healthy male subjects.

Methods : Twenty-eight healthy males underwent isokinetic exercise of both knee joints using a Biodex systems 3 isokinetic
dynamometer with an angular velocity of 60 °/sec. The changes in activity of the autonomic nervous system, as determined by heart
rate variability (HRV), and in muscle properties were evaluated at three times: pre-exercise, immediately post-exercise, and 10 min
post-exercise.

Results : The time domain analysis of HRV revealed significant changes in the beat count and mean and minimal heart rate (HR)
measured at pre-exercise, immediately post-exercise, and 10 min post-exercise (p<.001). The beat count and mean HR were
markedly increased immediately post-exercise compared to pre-exercise, but then significantly decreased at 10 min post-exercise
(p<.001). All parameters of the frequency domain were significantly altered by isokinetic exercise (p<.01). The low frequency/high
frequency (LF/HF) ratio, as an index for the sympathovagal balance, was elevated by exercise and remained at a similarly high level
at 10 min post-exercise (p<.01). The muscle properties of rectus femoris were changed as follows: Muscle tone and stiffness were
significantly increased between pre-exercise and immediately post-exercise (p<.001), and between pre-exercise and at 10 min
post-exercise (p<.001). Whereas, the elasticity showed no significant change.

Conclusion : These results demonstrated that transient isokinetic exercise could induce changes in cardiac autonomic control and
muscle properties. In particular, up-regulation of LF/HF ratio after exercise signifies thus enhanced sympathetic modulation by
isokinetic exercise. Therefore, it is needed to understand the cardiovascular risks that may arise during isokinetic exercise for

providing the basic evidence to establish appropriate isokinetic exercise protocols as effective rehabilitation exercises.
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Variables
Age (years)
Height ()
Weight (O)
BMI (O /m?)
Skeletal muscle mass ()
Waist-hip ratio

Body fat mass ([ )

General physical characteristics and body composition factors
Percent body fat (%)

Values are presented as meantstandard deviation

Table 1.
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Table 2. Changes in time domain parameters of HRV before and after transient isokinetic exercise

Variables Pre-Ex Immediately Post-Ex 10 min Post-Ex F P
Beat count (bpm) 341.04+39.03 441.39+70.78 390.25+67.62 4437 .000"
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Table 3. Changes in frequency domain parameters of HRV before and after transient isokinetic exercise

Variables Pre-Ex Immediately Post-Ex 10 min Post-Ex F P
TP (02 1829.86+1187.71 730.57+491.69 694.48+566.83 27.72 .000a
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° HF was significant between Pre-Ex and Immediately Post-Ex (p=.000), Pre-Ex and 10 min Post-Ex (p=.000)

% LF was significant between Pre-Ex and Immediately Post-Ex (p=.000), Pre-Ex and 10 min Post-Ex (p=.002), Immediately Post-Ex
and 10 min Post-Ex (p=.007)

4 VLF was significant between Pre-Ex and 10 min Post-Ex (p=.002), Immediately Post-Ex and 10 min Post-Ex (p=.001)

¢, LF/HF ratio was significant between Pre-Ex and 10 min Post-Ex (p=.008)
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Fig 3. Case of ANS activity via HRV in the subjects before and after transient isokinetic exercise, (A) An
illustration of chaotic attractor image in HRV. The irregularity of chaotic attractor image was increased
immediately Post—Ex, and 10 min Post—Ex, (B) An example of power spectrum in HRV, After isokinetic
exercise, HF, indicating parasympathetic neve activity was reduced., 0~.15 Hz (LF), sympathetic
nervous system; .15~ 4 Hz (HF), parasympathetic nervous system

Table 4. Changes in muscle properties of rectus femoris before and after transient isokinetic exercise

Variables Pre-Ex Immediately Post-Ex 10 min Post-Ex F P

Muscle Lt. 19.79+2.43 22.56+3.09 21.52+2.85 18.38 .000"

tone () Rt. 19.90+2.64 22.1142.23 21.47+3.03 13.10 .000°

) Lt. 353.35+46.36 433.89+78.51 404.64+73.09 26.87 .000°

Stiffness (N/m) |

Rt. 358.39+54.31 427.46+51.36 397.10£73.07 23.12 .000

o Lt. 1.18+.21 1.25+.19 1.21+£.20 1.19 311
Elasticity (log)

Rt. 1.18+.20 5.184+20.93 1.24+.18 1.00 325

Pre-Ex; pre-exercise, Immediately Post-Ex; immediately post-exercise, 10 min Post-Ex; 10 min post-exercise

% Left side of Muscle tone was significant between Pre-Ex and Immediately Post-Ex (p=.000), Pre-Ex and 10 min Post-Ex (p=.001)
®; Right side of Muscle tone was significant between Pre-Ex and Immediately Post-Ex (p=.000), Pre-Ex and 10 min Post-Ex (p=.002)
¢ Left side of Stiffness was significant between Pre-Ex and Immediately Post-Ex(p=.000), Pre-Ex and 10 min Post-Ex (p=.000)

4 Right side of Stiffness was significant between Pre-Ex and Immediately Post-Ex (p=.000), Pre-Ex and 10 min Post-Ex (p=.003),
between Immediately Post-Ex and 10 min Post-Ex (p=.036)
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