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Difference in blood flow measured by the hydrogen gas
clearance method between different muscles of the human lower leg

Jun-ichi MAEDA, Chihiro NISHIMURA*, and Takashi TAKEMIYA

Differences in blood flow among muscles in a human lower leg were investigated using the
hydrogen gas clearance method. Fourteen male subjects, aged 21 to 30 yrs, participated in the
experiment after giving their informed consent. Muscle blood flow were measured in tibialis anterior
(TA), gastrocnemius (GAS) and soleus (SOL) muscles at supine rest and upright rest posture, and after
plantar flexion or plantar plus dorsi flexion of ankle joint (5 min duration, 30 frequency/min) at a
tension of 25% maximal voluntary contraction (MVC).

The following results were obtained:

1) Blood flow (ml/100g/min, mean=SE (n)) of TA, GAS and SOL at supine rest were 5.5+0.6
(20), 3.8%+0.3 (27) and 4.91+0.5 (22), respectively. There were no significant differences among
them. :

2) Muscle blood flow measured at upright posture in TA (4.8+0.3 (73)) showed no significant
changes from the supine posture, whereas in SOL (7.0+0.8 (73)) increased significantly (P<0.05) .

3) Following ankle plantar flexion, there was no change in blood flow of TA, but blood flow of
SOL significantly increased (P<0.05). Muscle blood flow of TA and SOL were increased markedly
(P<0.01) after ankle plantar plus dorsi flexion. )

These results indicate that there were no significant differences in blood flow among muscles in
a human lower leg at supine rest posture, and suggest that upright posture and/or muscle exercise
produce the enhanced activity of local blood flow redistribution in human lower leg muscles.
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Fig. 1 Resting muscle blood flow in human
tibialis anterior (M. Tibial. ant.), gastroc-
nemius (M. Gastro.) and soleus (M. Soleus)
muscles at supine posture.
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Fig. 2 Resting muscle blood flow at supine pos-
ture and at upright posture. Other explana-
tions are the same as in Fig. 1.
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Fig. 3 Resting muscle blood flow and post exer-
cise hyperemia in human lower leg mus-
cles. Planter flexion, plantar flexion of
ankle joint (5 min duration,-30 frequency/
min) at a tension of 259 MVC; Plantar+
Dorsi flexion, plantar plus dorsi flexion of
ankle joint (5 min duration, 30 frequency/
min) at a tension of 25% MVC. Other
explanations are the same as in Fig. 1.
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