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Figure 10 Typical changes of oxygenation, iEMG and carotid blood flow during knee

extended exercise.
0O : 0 kg trial, m : 5 kg trial
RF: rectus femoris, VL: vastus lateralis
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Figure 20 Changes in oxygen status at RF (O ) and VL (m ) during knee

extended exercise.
Values are mean + SD.
*(p <0.05), **(p <0.01), ***(p <0.001)
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Figure 30 Changes in blood flow during knee extended
exercise.

Values are mean + SD.

*(p <0.05), ***(p < 0.001)
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Figure 40 Changes in iIEMG at RF (O ) and
VL (m ) during knee extended exercise.
Values are mean + SD.

*(p <0.05), ***(p <0.001)
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M uscle Oxygenation, Myoelectric Activity and Oxygen Supply
in theThigh Area during I sometric K nee-extended Exercise
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Key words: oxygenation, blood flow, myoelectric activity, knee extended exercise

We investigated the relationship among muscle oxygenation, myoelectric activities (EMG), and blood flow in
the thigh area during isometric knee-extended exercise of various intensities. Eight healthy adult men performed
the 60 second-isometric knee-extended exercises in two different intensities: no load (0 kg-trial) and 5.0 kg load
hanging at the ankle (5 kg-trial). We measured the level of oxygenated Hb (oxy-Hb), deoxygenated Hb (deoxy-Hb)
and total-Hb (sum of oxy- and deoxy-Hb) with a near infrared spectroscopy and the integrated EMG (IEMG) with
surface electrodes at the rectus femorisis (RF) and vastus lateralis (VL) muscles. Femoral blood flow (BF) was
calculated using artery diameter and mean flow velocity with an ultrasound colored Doppler imaging device. With
intensity increasing (0 to 5 kg), oxy-Hb decreased whereas deoxy-Hb and iEMG increased at both muscles. Com-
pared with VL, larger decrement of oxy-Hb and total-Hb, and larger increment of deoxy-Hb and iEMG were found
in RF during both trials. Despite an increase after exercise in both trials, total-Hb at RF was larger than VL. With
intensity rising, BF increased throughout the trails. Although more oxygen was consumed in the RF area, less
oxygen was supplied there during the isometric knee-extended exercise. Compensation for this deficit of oxygen
caused more oxygen supply to RF after exercise. (3 Jpn Coll Angiol, 2007, 47: 47-51)
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