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Blood-volume Changes in the Thigh Muscles during
Leg-resistance Exercise in Elderly Women
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Figure 1 The blood-volume changes in the vastus lateralis muscles during leg- resistance exercise in 2 subjects
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Table 1 Comparison between the subjects with and without overshoot

overshoot(+) overshoot(~)
N | 14 8
Age(years) 64.0:4.8 71.5x4.2 P=0.0031
Height (cm) 152.2+5.8 146.6+2.6 P=0.0093
Body weight (kg) 54.2%7.7 54.5+6.4 NS
BMI (kg/m?) 23.422.9 25.4£2.5 NS
SFTin thigh (cm) 3.9£1.3 43208 NS
1RM(kg) 17.043.9 13.423.0 P=0.0644
Heart rate (bpm) 65.1+11.9 68.1:10.5 NS
SBP (mmHpg) 132.5+16.2 137.6x16.9 NS
DBP {mmHg) 79.8210.9 81.9:0,0 NS
Diseases (+) 8/14 (57%) 6/8 (75%) NS

BMI= body mass index, SFT=skin fat thickness, RM=repetition maximum, bpm=heats/minute,
SBP=systolic blood pressure, DBP = diastolic blood pressure,
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The purpose of the present study was to eluci-
date the clinical significance of the blood -volume
changes in the thigh muscles during leg ~resistance
exercise in 22 elderly women (87 + 6 years, 8 healthy,
and 14 with coronary risk factors such as hyperten-
sion, hypercholesterolemia, diabetes, and cardiac
diseases). The leg-resistance exercise consisted of
10 repetitions of 40 % and 60 % of 1RM in sitting knee
extension. Each repetition consisted of 5s lifting-
motion and pause and 5s lowering ~motion and pause.
The changes of total-hemogiobin content (blood -
volume), oxy- and deoxy-hemoglabin contents in
the vastus lateralis muscles during exercise were
measured with near-infrared spectroscopy. The

blood-volume decreased during leg-lifting and
recovered during leg-lowering. The blood-volume
recovery over pre-exercise level at the first leg-
lowering was defined as “overshoot”. The overshoot
was revealed in 14 (64 %)subjects in both the 40%
1RM and 60% 1RM exercise. The 8 subjects with-
out overshoot had cardiovascular or metabolic dis-
order except 2 subjects and they had older age
{72years vs. 84years)and less 1RM weight (13kg vs.
17kg)than those with overshoot, Thus, the hyper-
emic response in exercising muscles during leg-
resistance exercise was decreased in the elderly
women with older age, weak muscle power, and car-
diovascular or metabolic disorder.



