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Fig.1 Electrical impedance tomography ( EIT ) system
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Table 1 The information of experimental subjects

Subjects Gender Agelyears Hight/cm  Body mass’kg BMI/(kg-m™) Left leg lean mass/kg Right leg lean mass/kg
1 Male 23 170 63.1 21.8 7.06 7.28
2 Male 23 167 55.0 21.5 8.57 8.57
3 Male 30 180 63.1 19.5 8.80 8.89
4 Male 32 178 53.5 16.9 8.82 8.95
5 Male 24 180 65.0 20.4 9.70 10.31
6 Male 22 175 76.2 24.3 9.87 9.98
7 Male 30 181 97.4 26.6 11.54 11.74
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Fig. 2 Human calf experiment protocol

(a) Experimental schedule; (b) the specific steps in experimental protocol by using EIT (i) and locomotor training (ii).

Fig. 3 EIT sensor location and electrode distribution
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Fig. 4 The structure of calf muscle compartments
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Table 2 The results of Shapiro—Wilk test and Kolmogorov—Smirnov test

Pre-training part

Post-training part

Side Time Item df  Kolomogorove-Smirnov Shapiro-Wilk  Kolomogorove-Smirnov Shapiro-Wilk
Stats. Sig. Stats. Sig. Stats. Sig. Stats. Sig.
Left leg Morning <o> 7 0.288 0.081 0.875 0.203 0.224 0.200 0.896 0.308
Noon <o>, 7 0.198 0.200 0.930 0.553 0.160 0.200 0.982 0.968
Night <o>, 7 0.203 0.200 0913 0.414 0.184 0.200 0.957 0.790
Right leg Morning <o>, 7 0.296 0.064 0.837 0.094 0.249 0.200 0.883 0.241
Noon <o>, 7 0.180 0.200 0.956 0.786 0.167 0.200 0.983 0.972
Night <o>, 7 0.267 0.143 0.871 0.189 0.180 0.200 0.955 0.779
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Table 3 Conductivity distribution images ¢ and ¢ in pre— and post— Locomotor training
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Continued to Table 3
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Fig. 5 The spatial-mean conductivity <o>,;, and spatial-mean conductivity difference ratio A<o”*" 7>, of leg M,

compartment in pre—training and post—training during 5 experimental days
(a) The left leg; (b) the right leg. *P<0.05, **P<0.001.
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Fig. 6 The relationship between spatial-mean conductivity <o>,,,in M, muscle compartment and lean mass
(a) Left leg; (b) right leg.
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Fig.7 Spatial-mean conductivity and ECW/ICW in pre—training and post—training parts and of all subjects

(a) Spatial-mean conductivity in pre-training <¢”*>, and post-training <¢**>, , parts and A<¢g"*?*>_ of all subjects between pre- and post-training

parts in subject’s left leg; (b) ECW/ICW in pre-training " and post-training 7°° parts and A" of all subjects between pre- and post-training parts

in subject’s left leg; (c) spatial-mean conductivity in pre-training <¢”*>, and post-training <¢"**>, parts and A<¢*?*>_ of all subjects between

pre- and post-training parts in subject’s left leg; (d) ECW/ICW in pre-training 7 and post-training 1 parts and Az of all subjects between pre-

and post-training parts in subject’s right leg.
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Electrical Characteristics of Physiological Response in Calf Muscle
Compartments to Locomotor Training”
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Abstract Objective Locomotor training has been shown to preferentially affect muscle function in many
chronic diseases which has been used in the treatment of sarcopenia. In this study, we propose electrical
impedance tomography (EIT) to study the electrical characteristics of physiological response in calf muscle
compartments induced by locomotor training, which is intended to visualize the effectiveness of locomotor
training on the increase in volume of calf muscle fibers. Methods Experimental subjects were asked to perform
unilateral heel rises on the right and left legs on 5 consecutive experimental days. EIT was applied to detect the
conductivity distribution of calf muscles after locomotor training. In order to quantify the effectiveness of
locomotor training, a paired sample #-test was used to analyze the spatial-mean conductivity <¢> from reconstructed
EIT images. Results The results show that the spatial-mean conductivity <o>,, of M, compartment (which is
recognized as the position of the gastrocnemius muscle) is significantly increased in post-training by locomotor
training. In addition, the spatial-mean conductivity in pre-training <¢”“>,;, shows an increasing tendency in EIT
measurement results on 5 consecutive experimental days. The lean mass of all subjects in pre- and post-training
parts which was performed in the morning of experimental day / is linearly related to <o>,,,; the increase in <>,
and spatial-mean conductivity difference ratio A<g>,,, between pre- and post-training followed the same tendency
as extracellular water/intracellular water (ECW/ICW) 7 by ECW/ICW difference ratio Az. Conclusion Since
conductivity is sensitive to changes in extracellular volume which correlates with sarcoplasmic hypertrophy. The

<¢”>,, tended to increase during 5 consecutive experimental days of EIT measurements, which implies an
increase in muscle fiber volume with sarcoplasmic hypertrophy occurring. Therefore, EIT is able to effectively

detect the effectiveness of locomotor training to increase the volume of human calf muscle fibers.

Key words electrical impedance tomography (EIT), locomotor training, physiological response, muscle
extracellular volume, muscle fiber volume, sarcoplasmic hypertrophy
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