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In rat and in man, chronic alcohol feeding in-
creased the activity of hepatic drug-metabolizing
enzymes. In vitro, alcohol also inhibited the activi-
ties of these detoxifying systems. These observa-
tions provided evidence that, in addition to
changes in the central nervous system, the resis-
tance of chronic alcoholics to the action of many
drugs is, in part, caused by metabolic adaptation
in the liver, and that inhibition of drug-metaboliz-
ing enzymes in the liver contributes to the in-
creased sensitivity of inebriated persons to seda-
tives. (The scia indicates that this paper has been
cited in over 265 publications since 1968.1
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“My interest in alcoholism and drug metabolism
was first aroused some 14 years before this project
was undertaken, When I was an intern at the Bos-
ton City Hospital, the indigenous population en-
joyed the consumption of spirits to such an extent
that we considered almost any patient an alcohol-
ic until proved otherwise. When ‘drying out,’ these
patients required remarkably large doses of seda-
tives, while during periods of inebriation they
were unusually sensitive to such drugs. Some years
later, the association between the induction of
microsomal drug-metabolizing enzymes in the
liver and hypertrophy of the smooth endoplasmic
reticulum (SER) was demonstrated, as was the role
of cytochrome P450.
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“I later reported that in rats and volunteers
chronically given alcohol, hypertrophy of the SER
occurred.
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it seemed that alcohol might act as an
inducer of the mixed-function oxidate system, thus
leading to metabolic tolerance of drugs in the clin-
ical situation to which I alluded. Accordingly, we
fed rats alcohol for a few weeks and demonstrated
in hepatic microsomes that a variety of drug-me-
tabolizing enzymes were increased.

“Since the history of research In alcoholism was
encumbered by numerous studies in the rat that

had no relevance to man, I felt that these findings
would be accepted as conclusive only if the induc-
tion of drug-metabolizing enzymes were demon-
strated in man. I recruited three nonalcoholicvol-
unteers and fed them alcohol for about two weeks.
Homogenates of liver biopsy tissue displayed a
two- to threefold increase in the capacity to
metabolize pentobarbital in vitro, compared with
specimens taken before the experiment.

“Since drugs oxidized by the hepatic mixed-
functIon oxidase system, when administered simul-
taneously, were known to inhibit each other’s me-
tabolism, it seemed reasonable that if alcohol
acted as a drug, its presence might inhibit the me-
tabolism of other drugs. In vitro, alcohol indeed in-
hibited the microsomal metabolism of the same
compounds whose oxidation had been induced in
rat microsomes by chronic alcohol ingestion.
These studies provided evidence that cross-toler-
ance to drugs in chronic alcoholics involved not
only changes in the central nervous system, but
metabolic adaptation in the liver as well. More-
over, apart from the additive depressant effects of
alcohol and sedatives on the central nervous
system, the inhibition of drug-metabolizing en-
zymes during acute alcohol consumption contrib-
utes to the dangers associated with the combined
intake of sedatives and alcohol.

“1 surmise that this paper is a Citation Classicbe-
cause it explained well-known clinical phenomena
on a molecular basis. The inhibition of drug-me-
tabolizing enzymes was also one of the earliest ob-
servations of an effect of alcohol on the liver that
is clearly not related to the effects of its metabo-
lism-.-a concept that has received increased atten-
tion in recent years. Ii also provided strong
evidence for the concept that chronic alcohol con-
sumption leads both to injury and to adaptation,
and that in some instances, these are closely
related. I followed these observations with studies
in man and rats showing that alcohol not onlyaf-
fects the activities of drug-metabolizing enzymes
but, as predicted, that chronic alcohol ingestion
accelerates the disappearance of drugs from the
blood and that acute alcohol ingestion inhibits
this clearance. These studies were confirmed by
others in a variety of clinical and experimental sit-
uations,
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and served as a basis for close attention

to regulating the dosage of many types of drugs in
akoholics.”
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