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The Effects of Acute Alcohol Intake on Energy Metabolism in Human Skeletal Muscle
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Abstract We investigated the effects of acute alcohol intake on mitochondrial oxidative capacity and rest-
ing muscle metabolic rate. Six healthy subjects (age 26.7 = 6.7 yr, mean = SD) were administered alcohol
(0.5 g/kg) or a placebo in a double-blind design. Oxidative capacity was evaluated from the PCr resynthesis
rate after submaximal handgrip exercise using 31P—magnetic resonance spectroscopy. The resting muscle
metabolic rate was evaluated by near-infrared spectroscopy from the deoxygenation rate during arterial occlu-
sion in pre and post alcohol intake. The PCr resynthesis rate was significantly greater in the alcohol intake
group (38.3 = 13.9 sec) than in the placebo intake group (30.2 = 10.4 sec, p < 0.05). In addition within the
alcohol intake group, the resting muscle metabolic rate showed a significantly lower value than the placebo
intake group (p < 0.05). These results suggest that acute alcohol intake causes mitochondrial dysfunction
and reduces the resting metabolic rate in skeletal muscle.
Keywords : acute alcohol intake, mitochondrial oxidative capacity, resting muscle metabolic rate,
3P_MRS, NIRcws
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Table 1 PCr, Pi, pH and VO,mus at rest after alcohol or placebo intake
PCr (mM) Pi (mM) pH VO,mus (folds of pre intake)
Alcohol 316+1.7 0.12 + 0.00 7.04 +0.00 1.05 £ 0.18%
Placebo 298 +48 0.10 £ 0.00 7.04 = 0.02 1.19£0.13

Values are means = SD. *: p < 0.05 signifficant differences from placebo intake.

Table 2 PCr, pH and muscle oxygenation level during exercise

APCr (mM) ApH end oxygenation (%)
Alcohol —78+18 —0.19+0.12 70.4 +21.8
Placebo — 78109 —0.18£0.13 59.6 +£19.4

Values are means + SD.
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