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ABSTRACT

There is an increasing recognition that pulse wave velocity (PWV), an index of
arterial stiffness, changes transiently via alteration of vascular smooth muscular tone. The
aim of this study was to determine whether acute change in leg PWV after a low- intensity
exercise bout reflects endothelial function. Apparent healthy 6 young (21 + 1 years) and
10 older (69 + 3 years) adults male subjects were studied. Each subject was measured
both leg PWYV before and after a low-intensity single-leg pedaling exercise (20 watt, 5

min). Young subjects demonstrated a significant reduction in the exercised leg PWV (-

8.0%), whereas the non-exercised leg PWV did not change significantly (+2.2%).

These results suggest that the decrease in PWV in the exercised leg was induced mainly by
exercise-related regional factors (e.g., endothelium-derived vosoactive substance). In
older subjects, on the other hand, no significant changes in PWV were observed either in
the exercised leg or the non-exercised leg. These results might indicate the aging-related
impairment of endothelial function. Together, response of leg PWV to the single-leg
pedaling might be a screening tool of endothelial dysfunction. In young subjects, however,
responses of leg PWV to the single-leg pedaling did not change significantly after 8 weeks
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of endurance exercise training intervention. Further study to determine the sensitivity of

this index is warranted.
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#+ 1 Subjects characteristics

N, male/female 20/ 8
Age, years 3B +14
Height, cm 172 £ 10
Body mass, kg 74 +16
Body mass index, kg/m? 25 x4
Systolic blood pressure, mmHg 119 £12
Diastolic blood pressure, mmHg 16 =7
Mean arterial pressure, mmHg 907
Flow-mediated vasodilation, % 58 £2.1
Change in pulse wave velocity, % -18.0 +10.7
Data are mean and SD.
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1 Relation between flow-mediated vasodalation
(%FMD) and relative change in pulse wave velocity (%
A PWYV) after a 5-minute forearm blood flow occlusion.
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2 Responses of heart rate and blood pressure to the single-leg pedaling exercise test in young and older subjects

Baseline Exercise 2min after
Heart rate, bpm Young 53 +4 78 £ 3* Bh £+3
Older T 68 +5 83 + 4% 67 £5
Systolic blood pressure, mmHg Young 11 &3 121.%2 112 £ 3
Older 120 +4 140 + 5* 121 +4
Diastolic blood pressure, mmHg ~ Young 65 £2 70 £ 1%* 67 £1
Older 76 +3 80 + 3* 74 +£3
Mean arterial pressure, mmHg Young 83 +2 912 83 +2
Older T 93 +3 104 + 4* 90 +3
Data are mean =+ SE. * P<0.05 vs, baseline (via post-hoc test), T P<0.005 vs. young subjects (via ANOVA)
Non-exercised leg Exercised leg
1150
g 50 P<0.05 P<0.05 P<0.05 P<0.05
Z 950 :| ® Older
< H O Young
= 850 F
§ of N
8 ! L |
& g0l P<0.05
Before After Before After
exercise exercise exercise exercise
2 Responses of leg pulse wave velocity to single-leg pedaling: young vs. older
subjects. Open circles are young subjects; closed circles are older subjects
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7z (45.1 £ 1.2 vs. 54.8 £ 1.9ml/kg/min, P<0.01).

3 Normalized exercised-leg pulse wave velocity
(PWV) in young and older subjects. Exercised-leg PWV
was normalized by non-exercised leg PWV
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3 Responses of heart rate and blood pressure to the single-leg pedaling exercise test before and after the endurance exercise training (TR)

Baseline Exercise 2min after
Heart rate, bpm Before TR 53 +4 78 + 3% 86 =3
After TR 50 +£4 71 £ 4% 52 +471
Systolic blood pressure, mmHg Before TR 111 £3 121 + 2% 112 £ 3
After TR 108 + 2 120 + 1* 111 2= 3
Diastolic blood pressure, nmHg ~ Before TR 65 +2 70 £ 1* 67 =1
After TR 65 2 70 £ 2% 67 +2
Mean arterial pressure, mmHg Before TR 83 2 9] £ 2% 83 £2
After TR 82 +1 89 £ 1# 83 +2

Data are mean = SE. * P<0.05 vs. baseline (via post-hoc test), | P<0.005 vs. before training

Non-exercised leg Exercised leg

1000 r
8 L
8 %0 P=0.056
§ wol ——
Z 850+ l:
3 800l
o P08 @ Before training
§ 750 ¢ O After training
8 o P<0.05
& 650l :
Before After Before After
exercise exercise exercise exercise

4 Responses of leg pulse wave velocity to single-leg pedaling: before vs. after endurance
exercise training. Closed circles are before the training; open circles are after the training
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5 Normalized exercised-leg pulse wave velocity (PWV)
before vs. after endurance exercise training. Exercised-leg
PWYV was normalized by non-exercised leg PWV
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