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Effect on the arterial _function of combined exercise and electrical muscle
stimulation for improving the arterial function
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i _ Arm-cranking exercises combined with electrical muscle stimulation (EMS) of
the lower limbs at maximum intensity enhance vascular endothelial function. To bring this procedure

into clinical application, we examined the effects of acute arm-cranking exercise combined with
lower-extremity EMS at different intensities on vascular endothelial function. The combination of

arm-cranking exercise and 50% intensity EMS appears to be a clinically applicable program for
improving vascular endothelial function, even with reduced exercise intensity.
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Fig.1 Experimental protocol of test sessions. All subjects performed each test in random
order. EMS: electrical muscle stimulation, FMD: flow-mediated dilation
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flow-mediated dilation:
FMD (diameter: Di)
(flow velocity: FV) FMD

FMD (%) = {(Di peak - Di base) / Di base} x 100
(peak shear rate: PSR)



FMD
PSR = (FV peak) - (FV base) / Di base
nFMD (a.u.) = FMD (%) / PSR
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Fig.2 Changes in heart rate (HR) during each trial. . . .
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Fig. 4 Changes in normalized flow-mediated
dilation (nFMD) before and after each trial.
*p<0.05 vs. before.
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