PHARMACOKINETICS OF ETHANOL IN ARTERIAL AND VENOUS BLOOD
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The pharmacokinetics of ethanol were determined in venous (V) and arterial (A) blood in healthy men (n = 9) and women (n = 6). They drank ethanol (0.60 g/kg) on an empty stomach and pharmacokinetic parameters representing absorption, distribution, and elimination processes were calculated and compared according to gender and blood-sampling site. Blood specimens were obtained through indwelling catheters located in a radial artery and a cubital vein on the same arm. The specimens were taken every 10-15 min for up to 6-7 h post-dosing. Ethanol was determined in A and V blood by headspace gas chromatography.  The peak concentration of ethanol in arterial blood was 1.03 g/L (SD 0.22) compared with 0.92 g/L (SD 0.21) in venous blood (p<0.05). The mean ascending rate of change in ABAC was 1.71 g/L/h (median 1.31), being faster than 1.38 g/L/h (median 1.08) for VBAC (p<0.05). The Cmax for ethanol occurred a few minutes earlier in arterial blood than venous blood. The maximum A-V difference in concentration of ethanol was 10 min after drinking ended [0.19 g/L (SD 0.107)], decreasing thereafter as absorption progressed. Between 90-110 min post-dosing, the A-V ethanol difference was zero and at all later times VBAC always exceeded ABAC by 0.0 to 0.10 g/L. The rate of ethanol disappearance from A-blood (ko) was 0.129 g/L/h (SD 0.021) compared with 0.121 g/L/h (SD 0.022) in V- blood (p<0.05). The ABAC always reached zero before VBAC (410 min, SD 43) compared with 436 min (SD 47). The distribution of ethanol in the body as reflected in AUC, volume of distribution, and Co were not significantly different for the A and V sampling sites. Arterial-venous differences in ethanol concentration reflect the uptake of ethanol into tissue water during the loading phase and extraction from tissue water as ethanol is cleared from A-blood during the post-absorptive phase. The rate of equilibration of ethanol between A and V sampling sites is rapid and the magnitude of A-V differences in ethanol concentration is too small to explain acute behavioral tolerance (Mellanby effect) as suggested earlier.
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