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HARADA, S., D. P. AGARWAL, H. W. GOEDDE AND S. TAKAGIL. Blood ethanol und acetaldehyde levels in Japanese
alcoholics and controls. PHARMACOL BIOCHEM BEHAYV 18: Suppl. 1, 139-140, 1983.—Aldehyde dehydrogenase
(ALDH) isozyme I deficiency in hair root samples from 105 healthy individuals and 72 alcoholics was determined using
isoelectric focusing. From these individuals, 12 male alcoholics (2 with ALDH isozyme I deficiency and 10 normal) and 45
healthy controls (18 with ALDH isozyme I deficiency and 27 normal) were investigated for their blood ethanol and
acetaldehyde levels by gas chromatography after an acute dose of alcohol (0.5 g ethanol/kg body wt.). Peak blood ethanol
values of about 10 mmol/l were attained after 1 hour both in alcoholics and normal controls irrespective of their ALDH
type. There was no significant difference in the blood ethanol level during the § hr post-drinking period in both the groups.
Peak blood acetaldehyde concentration was significantly higher in healthy controls and alcoholics deficient in ALDH
isozyme I after alcohol drinking (about 30 ummol/l) than in individuals with normal ALDH isozyme I (3 wmmol/l).

However, no significant difference in blood acetaldehyde was observed between alcoholics and controls.
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HIGHER blood acetaldehyde levels after alcohol drinking
have been reported in alcoholics and their relatives com-
pared to control subjects [4,9]. Persons who show facial
flushing and other vasomotor symptoms after moderate
alcohol intake also have higher blood acetaldehyde concen-
trations than non-flushers (6]. Japanese subjects found defi-
cient in isozyme I of aldehyde dehydrogenase (ALDH EC
1.2.1.3) also had higher blood acetaldehyde levels than nor-
mal individuals [3]. However, due to various methodological
complications involved in the determination of blood acetal-
dehyde, the reported values are controversial [2]. Recent
modifications of the deproteinization step minimize the ar-
tefactual formation of acetaldehyde from ethanol and its
enzymatic oxidation |1, 5, 7, 10, 11].

In the present study, we report on the blood ethanol and
acetaldehyde levels after alcohol drinking in Japanese alco-
holics and controls. The results are discussed in context of
aldehyde dehydrogenase isozyme I deficiency and flushing
among these subjects.

METHODS

Twelve Japanese male alcoholics (2 deficient in ALDH
isozyme I and 10 normals) and 45 healthy controls were in-
vestigated for their blood ethanol and acetaldehyde levels by
the method of Mizoi and Eriksson [7] after an acute dose of
alcohol. Subjects drank whiskey (0.5 g ethanol/kg body wt.)
diluted with water before breakfast. Two ml of blood was
taken from an anticubital vein every 30 min for a 5 hr period.
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One ml of whole blood was immediately transferred into a 10
ml glass tube and mixed with 4 ml of physiological saline
containing 6% perchloric acid. The tubes were closed with a
rubber stopper. After centrifugation at 5,000 g for 5 min in
the cold, 1 ml supernatant was transferred into a 10 ml vial
and tightly closed with a rubber stopper and an aluminium
cap. The vials were incubated at 60°C for 30 min in a head
space sampler. Ethanol and acetaldehyde concentrations
were measured by gas chromatography using a flame ioniza-
tion detector (Perkin Elmer). Chromosorb 101 was employed
as the carrier medium in a 3x 1500 mm column. All analyses
were carried out in duplicate.

RESULTS AND DISCUSSION

Ethanol levels in alcoholics and control subjects after
alcohol intake are shown in Fig. 1. Peak blood ethanol values
were attained after about 1 hr both in alcoholics and controls
(mean value, 10 mmol/l). There was no significant difference
in the blood ethanol level during the 5 hr period in both the
groups.

Acetaldehyde levels in the blood of alcoholic and control
subjects with or without ALDH isozyme I deficiency are
shown in Fig. 2. Peak blood acetaldehyde concentrations
were significantly higher in healthy controls and alcoholics
deficient in ALDH isozyme I (flushing types) after alcohol
drinking (mean value, 30 umol/l). The peak blood acetal-
dehyde and steady-state blood acetaldehyde levels in non-
flushing healthy controls and alcoholics were very low (mean
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FIG. 1. Blood ethanol levels in healthy controis (A—A) and alco-
holics (@—@®) after alcohol drinking.

value, 5 and 3 uwmol/l). It seems therefore, that previous re-
ports showing higher blood acetaldehyde levels in alcoholics [9]
might be due to the artefactual formation of acetaldehyde
during the handling and processing of the blood samples.
Interindividual differences in the artefactual formation of
acetaldehyde may also contribute to the differences in mean
blood acetaldehyde levels between different groups of sub-

HARADA ET AL.

30

204

Blood acetaldenyde {umol/t}

Time (hr)

FIG. 2. Blood acetaldehyde levels in controls and alcoholics after
alcohol drinking. Healthy controls: Deficient-ALDH; &—<); Nor-
mal ALDH @—@. Alcoholics: Deficient-ALDH; A—-A; Normal
ALDH A—A.

jects. Nevertheless, it is likely that chronic alcoholics with
hepatic damage may show elevated blood acetaldehyde
levels [2]. A recent study in baboons showed that chronic
ethanol feeding increased plasma free acetaldehyde levels
and was negatively correlated with liver ALDH activity {8].
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