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Cardiovascular Effects of Alcohol!
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Epide~iologicstudies suggest that moderate consumption of alcohol provides some degree of protection against ischemic
heart disease . On the other hand, cerebrovascular accidents and overall mortality are increased at all levels of alcohol
intake. Thus. it is inappropriate to advise abstainers to begin to drink alcoholic beverages as a protective measure for
coronary artery disease. Acute ingestion of large amounts of alcohol leads to a negative inotropic effect on the myocar
dium. together with inhibition of a variety of biochemical reactions in subcellular organelles of the heart. Chronic alco
holism is associated with the development of a congestive cardiomyopathy (alcoholic cardiomyopathy), which is independ
ent of vitamin B, deficiency or other nutritional deficits.

Alcohol Heart Muscle Coronary arteries

THE preponderance of contemporary evidence suggests a
Manichean approach to the effects of alcohol on the heart.
On the one hand, chronic alcohol abuse has long been rec
ognized as injurious [6. 8, 23,47,55,64, 71], and resulting
damage has been clearly differentiated from beriberi heart
disease [15,53]. On the other hand, recent epidemiologic
surveys suggest that moderate amounts of alcoholic bever
ages may protect, to some extent, against coronary artery
disease. In this presentation I will review the current under
standing of the relation between consumption of alcohol and
ischemic heart disease, and damage to the myocardium and
conducting system.

ALCOHOL AND CARDIOVASCULAR DISEASE

"Problem drinkers" and chronic alcoholics exhibit a sig
nificantly greater mortality from cardiovascular causes than
moderate drinkers or abstainers [3, 4, 59], but this finding
has not received universal acceptance because the same in
dividuals who abuse alcohol are, for the most part, also
smokers. Despite this caveat, the finding is probably valid, in
view of the fact that studies of twins, which were controlled
for smoking, showed a similar increase in cardiovascular
mortality among heavy drinkers [21]. In contrast to the find
ings in chronic alcoholics, the incidence of fatal coronary
artery disease was lower among moderate drinkers in several
studies [9, 38,57,63,64]. A corollary study demonstrated an
increased risk of myocardial infarction in those who drank
no alcoholic beverages, compared to those who did drink
[44]. It is difficult to quantitate the amount of alcohol asso
ciated with this mild protective effect. In several studies
such a protective effect was found in individuals who drank
less than two "drinks" a day [27] or fewer than six "drinks"
[63]. The difficulty in quantitating the relationship between
the amount of alcohol consumed and coronary artery disease
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is demonstrated by the fact that some studies have not
demonstrated statistically significant differences in the risk
of ischemic heart disease between drinkers and non-drinkers
[22,67]. Cohort studies have generally reported more im
pressive protective effects of moderate alcohol intake. A les
ser risk of ischemic heart disease was found in individuals
who drank more than one "drink" a day when the Framin
gham study [63] was analyzed. Less than three drinks a day
provided a negative correlation between ischemic heart dis
ease and alcohol consumption in Honolulu [73], and similar
data were obtained in Chicago [13] and Yugoslavia [36].

The reasons for the putative protection against ischemic
heart disease afforded by moderate drinking are not known.
Alcohol increases the concentration of high density lipopro
teins in the blood [5, II, 29], increases fibrinolytic activity
[41] and inhibits the aggregation of platelets [26]. Whether
any or all of these factors playa role is not clear at this time.

Before the physician advises a patient to drink moder
ately in order to protect his heart, he should be aware that
overall mortality is not lower, even in moderate drinkers,
because of increased mortality from cancer, stroke and acci
dents. Moreover, some individuals will probably not be able
to restrict their drinking pattern to "moderate consumption"
and may actually be tempted to drink heavily.

The negative correlation between coronary artery disease
and moderate alcohol consumption does not hold true for
strokes. The habitual ingestion of large amounts of alcohol
seems to increase the risk of cerebrovascular accidents.
Such data have been found in the Framingham study [31],
Japan, Honolulu and Yugoslavia [36]. It has been suggested
that the risk of strokes is increased because acute alcohol
intake may temporarily elevate blood pressure [34].

ARRHYTHMOGENIC EFFECfS OF ALCOHOL CONSUMPTION

In man and animals, arrhythmias, principally ventricular,
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have been shown to be associated with chronic alcohol con
sumption [10, 16, 17, 40]. Electrocardiographic abnor
malities have been observed in alcoholic dogs, and a signifi
cant incidence of sudden death was noted in these animals
[17]. Within one-half hour of infusion of alcohol to dogs,
ventricular ectopic beats were produced [49]. Intravenous
alcohol injection has been demonstrated to prolong atrioven
tricular and interventricular conduction times, and to induce
second-degree heart block [25]. In experiments using con
centrations of alcohol which may be found in human alco
holics, the threshold for ventricular fibrillation in dogs was
decreased [20]. The adverse arrhythmogenic events
produced by acute administration of alcohol are more severe
in animals made chronically alcoholic.

Arrhythmias have been produced in alcoholic volunteers
given alcoholic beverages orally [61], and many dysrhythmic
episodes have been observed in "spree" drinkers, a condi
tion which has been called the "holiday heart" [18].
Moreover the high incidence of sudden death in alcoholics
[14,37, 65, 69] has been suggested to be due to sudden ar
rhythmias.

ALCOHOLIC CARDIOMYOPATHY

It is now recognized that a number of alcoholics (the true
incidence is not well documented) develop a congestive car
diomyopathy, which is not related to electrolyte disturb
ances, viral infections, congeners in alcoholic beverages or
vitamin BJ deficiency [15,53]. This syndrome has been well
reviewed in recent years [6, 23,47,55]. Because alcoholic
cardiomyopathy usually occurs only after many years of
alcohol consumption, and because a good experimental
model for this disorder is not available, it has not been
possible to obtain exact data regarding the quantities of alco
hol and the duration of alcohol abuse required for the devel
opment of this malady. Moreover, while acute and chronic
alcohol ingestion have been shown to exert functional effects
on the myocardium, it is not clear whether such effects are,
in fact, related to the chronic and irreversible myocardial
damage found in alcoholic cardiomyopathy.

Both clinically and pathologically, the disease ofalcoholic
cardiomyopathy is indistinguishable from other forms of
congestive cardiomyopathy. The heart is usually enlarged
and the chambers dilated. Occasionally the left ventricle ex
hibits mural thrombi, although these are not as common as
thought by earlier pathologists. On pathologic examination
the myocardium exhibits varying degrees of hypertrophy of
muscle fibers, necrosis, myocytolysis, inflammation and fi
brosis. Ultrastructurally, mitochondria are enlarged, the sar
coplasmic reticulum dilated, and increased fat and lipofuscin
as well as abnormalities of the intercalated discs may be
seen. These clinical and morphologic abnormalities are not
specific, and the diagnosis of alcoholic cardiomyopathy is
made only on the basis of a clinical history of chronic alco
holism, in the absence of other known causes of heart dis
ease.

ACUTE FUNCTIONAL EFFECTS OF ALCOHOL

There is a general agreement that the ingestion of alcohol
results in decreased cardiac contractility [1,50]. Catechola
mines may playa role in vivo, because blockade of the sym
pathetic nervous system augments the negative inotropic ef
fect of acute ethanol ingestion [12]. On the other hand, alco
hol also reduced contractile force in vitro in isolated cardiac
tissue from various animal species [19]. Acutely, alcohol
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shortens the action potential [19,24].In vitro, alcohol, and its
primary metabolite, acetaldehyde, inhibit the ATPase activ
ity in isolated cardiac plasma membranes [70], a finding simi
lar to that observed in other tissues [30]. The presence of
alcohol in vitro also depresses binding and uptake of calcium
by the isolated sarcoplasmic reticulum of the heart [66]. The
depression of calcium transport is even greater when mem
branes are phosphorylated by the appropriate protein kinase
[52]. Both alcohol and acetaldehyde inhibit the association of
actin and myosin in vitro [45]. This effect may result from
interference with the binding of calcium by troponin, an im
portant constituent of myosin [46]. Perfusion of the heart
with ethanol and acetaldehyde has also been shown to re
duce total protein synthesis in the heart [60], an effect which
might have long-term significance.

CHRONIC EFFECTS OF ALCOHOL ON THE MYOCARDIUM

Chronic alcohol administration to dogs has been shown to
produce persistent, though not irreversible, functional ef
fects [43,48]. After 18 months of alcohol administration to
dogs, diastolic pressure was higher, and stroke work was
reduced, using afterload increments with angiotensin [48].
The ventricular myocardium in these experiments seemed to
be "stiffer", a finding which correlated with the accumula
tion of proteoglycans in the myocardium. These findings
were interpreted as comparable to those found in human
alcoholics with subclinical cardiac abnormalities. Force
velocity relationships were also decreased in glycerinated
heart fibers obtained from chronically alcoholic dogs [58].

In man, asymptomatic cardiac abnormalities are often
seen [39,72], including decreased myocardial capacity, as
evidenced by increased ventricular filling pressure [35].
Changes in systolic time intervals [72] and mild interstitial
fibrosis at autopsy [28] have been described. As noted previ
ously, the symptoms of fully developed alcoholic car
diomyopathy, in which cardiac decompensation occurs, are
similar to those seen in other congestive cardiomyopathies.
Unlike other forms of cardiomyopathy, improvement is
often noted following abstinence from alcoholic beverages
[35,50].

Chronic consumption of alcohol affects almost all subcel
lular structural constituents of the cardiac myocyte. It is
associated with altered phospholipid composition of cardiac
membranes [51] and other organs [54]. In volunteers fed
ethanol for one month, about half showed modest increases
in the activity of serum creatine phosphokinase [56,62]. In
these volunteers, ultrastructural studies of skeletal muscle
showed altered mitochondria and sarcoplasmic reticulum,
together with increases in glycogen and fat. In alcoholic
cardiomyopathy (and after chronic ingestion of alcohol by
experimental animals), mitochondria exhibited conspicuous
changes [2,58,68]. Chronic alcohol ingestion in animals led
to reduced oxidation of fatty acids by cardiac mitochondria
[48] and a decreased ability to oxidize other substrates [42].
In dogs fed alcohol chronically, calcium transport by sarco
plasmic reticulum was reduced [58], a finding confirmed in the
human volunteers [56]. Chronic alcohol ingestion also af
fected contractile proteins in man and experimental animals
[56]. In such studies, actin and myosin derived from skeletal
muscle after long-term alcohol feeding demonstrated a re
duced capacity to associate in vitro. Moreover, the ATPase
activity of myosin, and the sensitivity of this enzyme to cal
cium, were severely reduced.

In summary, alcohol abuse is associated with the clinical
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syndrome of alcoholic cardiomyopathy, a disorder which
appears to be a direct toxic effect of ethanol. Acutely and
chronically alcohol impairs numerous myocardial functions,
but the relationship of these changes to the development of
cardiomyopathy remains speculative. Moderate consump-
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tion of alcohol may exert a mild protective effect against
ischemic heart disease, but does not protect against stroke.
Because overall mortality associated with any level of alco
hol consumption is increased , it is premature to advise pa
tients who do not drink, to embark upon this habit.
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