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ABSTRACT

Aging-induced deterioration of arterial stiffness is decreased by aerobic exercise

training, and increased nitric oxide (NO) production is involved in this effect. Apelin

promotes NO production via upregulation of endothelial NO synthase, resulting in

improvement of arterial stiffness. However, the time-dependent effects of aerobic

exercise training on circulating apelin levels remain unclear.

PURPOSE: This study aimed to determine whether the changes in circulating apelin

levels by aerobic exercise training may be a novel predictive biomarker for the decrease
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in arterial stiffness in middle-aged and older adults.

METHODS: Twenty Japanese healthy middle-aged and older subjects (66 = 1 years)
were randomly divided into two groups: exercise intervention and sedentary controls.
Subjects in the training group completed 8-week of middle-intensity aerobic exercise
training. We evaluated plasma apelin levels and brachial-ankle pulse wave velocity
(baPWYV) , measured every 2 weeks for 8-week in the training group.

RESULTS: Plasma apelin levels were significantly increased after 4-week
intervention (P<0.05) . However, baPWV was gradually declined from baseline to
8-week and significantly decreased after 8-week intervention (P<0.05) . Interestingly,
the exercise training—induced increase in plasma apelin levels before and after 4-week
exercise training was negatively correlated with the decrease in baPWV before and
after 8-week exercise training (r=-0.700, P<0.05) .

CONCLUSION: These results suggest that the plasma apelin levels were increased
at the early stage of exercise training intervention and was associated with exercise
training-induced alternation of arterial stiffness in middle-aged and older adults. Thus,

plasma apelin levels may be a predictive biomarker of exercise training-induced

improvement of arterial stiffness in middle-aged and older adults.
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% 1 Comparison of characteristics in training and control groups and changes ( A )in characteristics before and after intervention

Control (n=10;M=4,F=6)  Training (n=10;M=4,F=6) Two-way Acontrol A Training Unpaired
Pre Post Pre Post ANOVA t-test

Age, years 66.80+1.71 64.5+2.40

Height, cm 160.70+£2.87 169.75=3.14

Body weight, kg 56.61+231 56.46+2.24 62.733.45 62.68+343 09864 -0.22+045 0.05+0.27  0.6066
HR, bpm 56.50+2.57  544%2.69 57.00+1.06  57.20+226 06102 -2.10+1.88 020207 04211
SBP, mmHg 129.85+3.94 127.65=4.02 128.00+597 12055+4.75 05832 -2.20+2.71 S745£296  0.2069
DBP, mmHg 7770252 77.00£2.77 73.25+328  7015+295  0.6805 -0.70£2.07 -3.10+2.13  0.4305
baPWV, cm/s 1431044780 1419.65+4441  147550+5866 12872546238  0.1288 -2345+24.74 -183.25+19.250.0001
VO3pesk, mi/kg/min 2638+2.26 2644+207 2330186  29.02+£227 01908  0.05+0.52 572=0.717 0.0001
Plasma apelin, ng/ml 256023  3.13+0.17 2.24%0.29 525%0.54% 0.0009  0.58+0.14 3010457 0.0001

M: male, F: female, A : change before angi after intervention, HR: heart rate, SBP: systolic blood pressure, DBP: diastolic blood pressure,
baPWV: brachial-ankle pulse wave velocity, VOzpeak: peak oxygen uptake.values are means and SE.
Differences between groups and time points were assessed by two-way repeated-measure ANOVA followed by a Fisher's post hoc. *P<0.05,

before training vs. after training.

Differences between A Control and A training were assessed by unpaired Student's t-tests. T P<0.05, A Controlvs. A Training.
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%< 2 Time-course of changes in characteristics throughout an 8-week aerobic exercise intervention

0-week 2-week 4-week 6-week 8-week ANOVA
baPWV,cm/s 157550 +58.66  1453.38+55.54 1407.25%+55.82 1367.25+5591 1287.25+62.38% (0.0498
Plasma apelin, ng/ml 2.32=0.31 242+0.30 408048 * 4.09=0.51 * 5.39%0.65%  0.0002
baPWV: brachial-ankle pulse wave velocity. Values are means and SE. *P<0.05,vs.0-week
% 3 Correlation matrix between changes (A )in baPWV and circulating apelin levels in Training group
AbaPWV
A Owk-2wk A Owk-4wk A Owk-6wk A Owk-8wk

Aapelin (Owk-2wk)
Aapelin (Owk-4wk)
A apelin (Owk-6wk) r=-0.376, P=0.3181 r=-0.650, P=0.0417
Aapelin (Owk-8wk) r=-0.522, P=0.1494 r=-0.553, P=0.0975

A': change before and after intervention, baPW'V: brachial-ankle pulse wave velocity.

r=0.093, P=0.8110
r=-0.328, P=0.3887

r=0.014, P=0.9709
r=-0.400, P=0.2527

r=0.075, P=0.8488
r=-0.274, P=0.4428
r=-0.641, P=0.0460
r=-0.463, P=0.1782

r=-0.152, P=0.6961
r=-0.700, P=0.0243
r=-0.681, P=0.0301
r=-0.643, P=0.0448
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