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Effects of combination of low-intensity resistance exercise training
and L-citrulline ingestion on central hemodynamics in older adults
with low body weight
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Abstract

Advancing age deteriorates central hemodynamics such as aortic stiffness and blood pressure, which is a major
predictor of future cardiovascular disease. Low body mass index (BMI) is also associated with increased risks of
cardiovascular mortality and morbidity. On the other hand, low-intensity resistance exercise training is known to
decrease arterial stiffness. In addition, L-citrulline, a non-essential amino acid, is efficiently converted to L-arginine,
which is a substrate for nitric oxide production of endothelial cells and thus potentially has a vasodilating effect.
However, it is unclear the combined effects of low-intensity resistance exercise training and L-citrulline ingestion on
central hemodynamics. The aim of the present study was to investigate the effects of the low-intensity resistance
exercise training with or without L-citrulline ingestion on central hemodynamics in older adults with low body
weight. The older adults with low BMI (BMI < 20) were divided into two groups: the “Exercise” (n = 8) and the
“Exercise + suppl” (n = 9) groups. All subjects underwent supervised (once weekly) and non-supervised (everyday)
low-intensity resistance exercise training for 10 weeks. Subjects ingested 1.6 g/day of L-citrulline for 10 weeks in
the Exercise + suppl group. Before and after the intervention, aortic blood pressure, left ventricular (LV) wasted
effort, and carotid-femoral pulse wave velocity (cfPWV) were measured. The magnitudes of improvement in aortic
blood pressure and LV wasted effort after the intervention were significantly greater in Exercise + suppl group
than Exercise group (both, P < 0.05) . The decrease in cfPWYV after the intervention in the Exercise + suppl group
was tended to be greater compared to the Exercise group (P = 0.07) . Our findings suggest that the combination
of low-intensity resistance exercise training and L-citrulline ingestion is more efficacious in amelioration of central
hemodynamics than low-intensity resistance exercise training alone in older adults with low BMI.
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Table 1. Changes in characteristics and hemodynamics of selected subject

Exercise (n = 8)

Exercise + suppl (n =9)

Variables Interaction
Baseline After intervention Baseline After intervention

Age, years 72 £ 5 - 70 +4 -

Height, cm 153 £ 4 - 158 +7 -

Body weight, kg 433 + 39 429 + 35 459 £6.0 464 + 6.3 F=551,P<0.05
Body mass index, kg/m? 186 + 1.3 185 + 14 184 + 1.0 186 £ 09 F=4.19,P=0.06
Total cholesterol, mg/dL 223 £+ 49 225 + 34 207 =+ 42 203 + 37 F=0.49,P =0.50
HDL cholesterol, mg/dL. 79 + 3.9 79 + 28 70 £ 11 73 + 12 F=0.90,P=0.36
LDL cholesterol, mg/dL 133 + 39 140 + 28 127 + 38 124 + 36 F=123,P=029
Blood glucose, mg/dL 113 + 36 110 + 43 94 +6 94 + 12 F=0.25P=0.62
Brachial SBP, mmHg 116 + 16 122 + 17 127 + 19 122 + 13 F=6.50,P<0.05
Brachial DBP, mmHg 67 + 7 70 + 7 73 £9 72 + 8 F=4.05P=0.06
Brachial PP, mmHg 49 + 14 52 + 13 54 £ 11 50 £ 6 F=4.05,P=0.06
Heart rate, beats/min 67 £ 5 64 + 3 59 +£9 60 + 9 F=234,P=0.15

Note: Values are means + SD. SBP indicates systolic blood pressure; DBP indicates diastolic blood pressure; PP indicates pulse

pressure.

Table 2. Comparison of changes in augmentation index and pressure, ejection duration, and round-trip travel time between groups

Variables

Exercise (n = 8)

Exercise + suppl (n=9) P values

Alx adjusted for heart rate, %
AP adjusted for heart rate, mmHg
Ejection duration, ms

Tr, ms

4.

3.

5.

-11.

8 =+

7 =

6 =

8 +

1.8

2.2

8.0

7.0

0.7 £ 1.8
34 £ 1.7
6.5 £ 3.1
23 + 32

<0.05

<0.05

0.48

0.07

Note: Values are means + SE. Alx, augmentation index; AP, augmented pressure; Tr, round-trip travel time.
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Comparison of changes in (A) carotid-femoral pulse wave

velocity, (B) aortic systolic blood pressure, (C) aortic
pulse pressure, and (D) wasted effort between groups.*,

P < 0.05 shows the significant difference between groups.
Data presented as the means = SE. Abbreviations: cfPWV,
carotid-femoral pulse wave velocity; aSBP, aortic systolic
blood pressure; aPP, aortic pulse pressure.
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