Ethanol Ingestion: Differences in Blood Acetaldehyde
Concentrations in Relatives of Alcoholics and Controls

Abstract, Blood acﬂuldrkydt concenirations were significanty elevated after a

moderate ethanol dose in 20 healthy voung men with alcoholic parents or si'Hmy:
compared fo matched controls with no familial alcoholism.

Alcoholism appears to be a- multi-
factorial genetically influenced disorder
(1). This conclusion is supported by
studies showing (i) 2 25 to 50 percent life-
i time risk for alcoholism in the sons and
brothers of severely alcoholic men; (i)
the pressnce of a number of gemetic
markers associated with alcoholism; (fif)
the fact that alcohol preferences can be
bred in strains of animals; and (iv) & 55
percent or higher concordance rate for
alcoholism in identical twins with only a
. 28 percent rate for same-sex fraternal
twins (7).

The most compelling ml‘m-nmm.
however, comes from studies using ei-
ther the haif-sibling method in the United
States or adoption samples in Scandina-
via ([, 3). This approach has demon-
strated a fourfold or higher increase inal-
coholism for the children of alcoholics
over controls, even when the children
had been separated from their biological
parents near birth and raised without
knowledge of the biological parénts'
drinking problems. Individuals adopted
through the same agencies but withowt
alcoholic biological parents showed rela-
tively low rates of aleoholism, even if
they were reared by an alcoholic parent
figure or experienced a subsequent pa-
rental death or divorce.

While these studies demonstrate the
importance of unknown social and envi-
ronmental factors (for example, the con-
cordance rate in identical twins is only 55
percent), the evidence for a genetic influ:
ence is strong enough to justify longitu-
dinal investigations. The genetic infor-
mation allows for ‘adequate prospestive

testing of potentially important factors in _

groups of young individuals at theoreti-

cal high and low risk for alcoholism. This

circumvents the problems of retro-
spective studies in which differences be-
tween alcoholics and controls may re-
flect the consequences of years of heavy
drinking.

There are many factors that might, in-
dividually or in combination, underlie a
genetic influence in higher rizk individ-
uals. These include, but are not limited
to, a possible unique reaction to a single
dose of alcohol (for instance, it might
give greater pleasure to those at high risk
or greater discomfort to those at low
risk), differences in the metabolism of al-
cohol, and differential susceptibility to

the consequences of the long-term ex-
pnst:rn to alcohal @). In tllc present
“study, we explore differences between

“children of alcoholics and controls with

respect (o metabolism of alcohol. This
approach was suggested by reports of
elevated levels of acetaldehyde in aleo-
holics given single doses of alcohol when
compared to control subjects given com-
_parable dozes (¥). _

The subjects were chosen from 304
physically healthy male students’ and
nonacademic stall al the University of
Washington who were paid to respond to
a gquestionnaire covering demography,
drinking and drug patterns and prob-
lems, and family history of alcohol, drug,
and psychiatric difficulties. Psychiatric
diagnoses were established for subjects,
and families by the critera of Woodruff
ef al. (). Diagnosis of primary alcohol-
ism iz based on the occurrence of maj
life problems related to aleohol in indi-
viduals with no preexisting psychiatric
disorders.

After the 3 percent of young men who

ulfilled the criteria for alcoholism were

screened out, the first 20 of the 2
Jjects with an alcoholic parsnt g
were chosen as candidates fo
matched control with no fami
ism, but similar in respect 1o 29

subjects were all Caucasian ma.hs 'dutll a
mean age of 23; 70 percent reported
drinking on one to four occasions per
week, with an averagé intake of two to
four drinks. ;

© Al B:00 a.m. after an overnight fast, a
participant was seated in a quiet, temper-
ature-controlled room where vital signs
were monitored and biood could be
drawn through an indwelling venous
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Fig. 1. Mean acetaldehyde concentrations in
blood and standard ermors of the mean for sub-
jects and controls after & single dose of sth-
anol (0.5 mikg).
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tion, and every :ulm-quam lu.lf.hm.
during the Tollowing 3 hours. Blood acel.
aldehyde concentration was determined
on previously frozen blood samples by a
modification of the method of Caldwell
et'al. (7) in which 0.2 ml of blood was

transferred into a S-ml Reacti-Vial and
mcubated for 20 minutes at 50°C, afiey

_whhh“ﬂwuiqjm:dbyﬂnh:ﬂ
space technique into a Perkin-

3920 gas chromatograph equipped with 3
flame ionization detector. A 90 cm by 2
mm Porapak 8 column (80 to 100 mesh)
was used and maintained at 110°C. The
analyses were performed by a technician
who was unaware of the source of the
samples.

Mean acetaldehyde concentrations for
the 20 subjects and their matched con-
traols are shown in Fig. 1. The difference
between the two groups was significant

analysis of variance for repeated mea-
sures),

The pattern of heightenéd acetalde-
hyde concentrations for subjects is simi-
lar to data comparing abstinent alcohol-
ies with control populations after ex-
posure lo moderate alcohol doses (5),
Those data were generally believed to re-

flect possible somatic damage in aloo-

holics (such as impaired liver mitochon-
dria), but our results indicate that young,
healthy men with family histories of al-
coholism who might be predisposed to
‘alecholism themselves also demonstrats
increased acetaldehyde levels.

These- results have potential clinical
significance. Increased . acetaldehyde
concentrations could mediate the short-
term effects of alcohol, resulting in an al-
tered {perhaps heightened) state of intox-
ication. It is equally possible that those
individuals predisposed to alcoholism
sre more vulnerable to organ damage
from acetaldehyde —an example of a po-
tential difference in response to long-
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It i# important t0 note that the
young adult offspring of alcoholies—
who, according to other swmdies, are
al elevated risk for the development of
glcoholism themselves (f, 2)—show sig-
nificantly elevated levels of acetaldehyde
when exposed to moderate doses of alco-
hol. This study demonstrates the ]:ln'l'.l.'.-n




