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Introduction

Alcohol addiction is a social problem and a
relatively common disease of western coun-
tries like Europe and the USA. From 20 to 40
% of subjects admitted to hospitals have al-
cohol-related problems1 and in elderly people
alcohol-related disorders represent as fre-
quent a reason for hospitalization as myocar-
dial infarction2. Among the diseases related
to alcoholism, nutritional disorders remain
one of the bigger medical problems.

The metabolic effects and nutritional val-
ue of ethanol differ in relation to the drink-
ing patterns. In social drinkers while the in-
take of small quantities of alcohol seems to
have no effect on body composition or meta-
bolism3 and ethanol can be utilized as a
source of energy4, the ingestion of acute
heavy amounts of alcohol leads to lipid stor-
age and to an increase in body weight via its
lipid-oxidizing suppressive effect5, represent-
ing a risk factor for obesity6. On the other
hand a common feature in alcoholics is re-
duced body weight and malnutrition.
Chronic alcohol abuse deeply affects nutri-
tional status, firstly due to the fact that
ethanol may supply more than 50% of the di-
etary energy in alcoholics7,8, partly related to
the high caloric content of ethanol (7.1
kcal/g) and partly due to the action of alcohol
as an appetite suppressant9, and therefore
displaces normal nutrients such as folate, thi-
amine and other vitamins. In addition chronic
intake of heavy amounts of alcohol may
cause substrate maldigestion or malabsorp-
tion originated by liver4, pancreatic9 and
small intestine complications10, and the main
mechanisms responsible for the secondary
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malnutrition in alcoholics are well known.
Malabsorption of intestinal origin is present
in more than 60% of subjects affected by al-
coholism and an impairment of D-xylose tests
of vitamin B12 absorption9, an impairment of
lactulose breath hydrogen test indicating an
alteration in orocoecal transit time10, steator-
rhea by pancreatic disorders11 and impaired
hepatic metabolism of nutrients1 are fre-
quently present in these patients. However, it
is precisely the presence of the hetrogeneicity
of the alcohol-related diseases that has repre-
sented a confounding factor in the studies on
the metabolic and nutritional effects of
ethanol performed in alcoholics; in particular
the effects of alcohol addiction on energy me-
tabolism, substrate oxidation and body com-
position in humans are still not well known
and it remains unclear whether weight loss
and malnutrition in these patients are caused
by the damage produced by ethanol on the
above mentioned organs or – in addition- by
alcohol per se. This topic is gaining great in-
terest amomg researchers in alcohol addic-
tion medicine since it could be of interest for
pratictioners in alcoholism management.

Our group recently performed several
studies aimed at evaluating the effect of
chronic alcohol abuse on energy metabolism
and substrate oxidation in alcoholics without
clinical or laboratory evidence of liver dis-
eases or malabsorption and which alcohol
was not utilized as a food substitute12,13.

In agreement with previous studies5, alco-
holic patients showed an increased resting en-
ergy expenditure (REE) related in part to the
induction of microsomal ethanol oxidizing
system (MEOS) caused by chronic alcohol
abuse. From a metabolic point of view, for the
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abstinence could represent the minimum time
necessary to obtain a normalization of the nu-
tritional status, probably related to a regres-
sion of the alteration of the MEOS and of mi-
tochondria. The reversibility of mitochondria
functional alteration could be related to the
termination of alcohol-related oxidative stress
and to a recovery of the antioxidant status, as
recently shown by our group in ethanol treat-
ed rats after alcohol discontinuation17.

With respect to non-cirrhotic subjects, al-
coholics affected by liver cirrhosis shows not
only increased REE, preferential lipid oxida-
tion and reduction in FM, but also a reduc-
tion in fat free mass (FFM)18-20. This could be
due to the low protein intake with the diet in
cirrhotics coupled with the catabolic state as
confirmed by the higher urinary nitrogen loss
usually found in these patients18.

Finally, a further alteration in nutritional
status parameters present in alcoholics is the
variation in body fluid distribution; in partic-
ular, an increase in extra-cellular water
(ECW) compartment related to endothelial
damage was recently found in subjects with
chronic alcohol abuse21. Since high ECW vol-
umes positively correlated with WHR, a po-
tential association of these 2 factors in deter-
mining an increased risk of liver disease, hy-
pertension and cardiovascular disease could
be hypothesized21.

In conclusion several nutritional disorders
are present in alcoholics both secondary to
alcohol-related diseases and to alcohol addic-
tion per se. Since malnutrition by itself is re-
lated to an increased risk of morbidity and
mortality for several illnesses, including liver
and cardiovascular diseases, a nutritional and
metabolic assessment with the aim of recov-
ering an optimal nutritional staus seem to be
necessary and could greatly improve the
quality of life for these patients.
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first time an alteration in substrate oxidation
was found in alcoholics that showed a higher
utilization of lipids and a lower carbohydrate
oxidation as indicated by the significantly
lower non-protein respiratory quotient
(npRQW); our findings could explain the re-
duction in fat mass (FM) usually shown by al-
coholics12. Moreover, besides a reduction in
FM, an alteration in fat distibution was found,
as shown by the increase in the waist-to-hip
ratio (WHR) indicating a greater body fat lo-
calization in the intra-abdominal region,
which is considered as “harmful fat” for hy-
pertension and cardiovascular diseases. For
the diagram of the suggested mechanism on
the basis of the increased REE and lipid oxi-
dation, reduced FM and alteration of fat dis-
tribution see reference 13; briefly, in social
drinkers ethanol oxidation to acetaldheyde
via the alcohol dehydrogenase system (ADH)
is associated with the generation of NADH
which leads to ATP synthesis and energy stor-
age. In alcoholics ethanol is mainly oxidized
via MEOS; in this case a high energy com-
pound, NADPH, is utilized, but he reaction
generates only heat and no ATP is formed.
The increase in cathecolamine release by ac-
etaldheyde and of cardiac output by acetate
contribute to raising energy expenditure.

Moreover, the oxidative stress could con-
tribute to the formation of giant mitochon-
dria14, with a possible adaptation and induc-
tion of mitochondrial function resulting in an
increased fat oxidation.

At the same time the alteration of hormon-
al balance related to chronic alcohol abuse
could determine an alteration of fat deposi-
tion. These findings in alcoholics without se-
vere liver disease and malabsorption suggest
that alcohol addiction per se is able to deter-
mine an impairment of nutritional status,
since the metabolic patterns of alcoholics
cause these patients to react to alcohol loads
in a different way with respect to healthy so-
cial drinkers13. Our observations were sup-
ported by another research group that subse-
quently found the presence of malnutrition in
alcoholics with no evidence of pancreatic or
liver injury15. More recently we showed the
these metabolic changes are completely re-
versible, at least in patients without severe al-
cohol-related diseases, after 3 months of alco-
hol abstinence without drug therapy and/or
nutritional supplementation16. The period of
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