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PURPOSE: This study aimed to examine the effect of one bout of moderate-intensity aerobic exercise on arterial stiffness under ambi-
ent fine particulate matter (PM2.5) exposure.

METHODS: In a randomized crossover design, seven healthy young men performed 30 minutes of treadmill running at 70% of heart
rate peak under high PM2.5 and low PM2.5 exposure. Arterial stiffness was assessed by measuring the carotid-femoral pulse wave
velocity and augmentation index, a measure of pulse wave reflection before and after each exercise intervention.

RESULTS: Regardless of the PM2.5 exposure, brachial systolic blood pressure and heart rate increased in response to one bout of mod-
erate-intensity aerobic exercise (p <.05). However, the augmentation index adjusted at a heart rate of 75 beats/min, central diastolic
blood pressure, central mean arterial pressure, and brachial diastolic blood pressure were increased after one bout of moderate-inten-
sity aerobic exercise under the high PM2.5 condition (p <.05).

CONCLUSIONS: Moderate-intensity aerobic exercise at the high PM2.5 level may result in acute negative arterial stiffness and blood
pressure responses even in healthy young men.
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Table 2. The average concentration of PM2.5 during moderate-intensity
aerobic exercise under HPM and LPM conditions

HPM LPM
Indoor PM 2.5 (ug/m?) 57+1 7£1%%
Outdoor PM 2.5 (ug/m?) 151431 11 +3%**

Values are mean + SE.

HPM, high fine particulate matter; LPM, low fine particulate matter; PM2.5,
fine particulate matter.

*Significant difference between HPM and LPM (*p <.05, **¥p <.01, ***p <
.001).

PM2.5 guideline of Korea Environment Corporation: Good (0-15 ug/m?),
Normal (16-35 ug/m?), Bad (36-75 pg/m?), Very Bad (> 76 ug/m?).
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Table 3. Changes of blood pressure and heart rate after moderate-intensity aerobic exercise under HPM and LPM conditions

HPM LPM

Variables

Pre Post Pre Post
cSBP (mmHg) 104+2 106+3 104+3 105+3
cDBP (mmHg) 723 76 £3% 72+4 74+3
cMAP (mmHg) 84+3 88+3*%* 84+4 86t4
bSBP (mmHg) 116+2 121£3% 118+3 122+£3%
bDBP (mmHg) 72+3 75+ 3% 714 734
HR (beats/min) 58+3 77 £3%%* 61+4 76 £4%%*

Values are mean +SE.

HPM, high fine particulate matter; LPM, low fine particulate matter; cSBP, central systolic blood pressure; cDBP, central diastolic blood pressure; cMAP, cen-
tral mean arterial pressure; bSBP, brachial systolic blood pressure; bDBP, brachial diastolic blood pressure; HR, heart rate.
*, Significant difference between pre and post in each group (*p <.05, **p <.01, ***p <.001).
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Fig. 1. Changes of arterial stiffness indices after moderate-intensity aerobic exercise under HPM and LPM conditions. Values are mean + SE; HPM, high fine
particulate matter; LPM, low fine particulate matter. ¥, Significant difference from the baseline value (*p <.05).
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