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ABSTRACT

Structural and functional derangement in cardiovascular
system have been reported in undernutrition. Sudden death due to
ventricular arrhythmias are considered as the most serious complica-
tion in anorexia nervosa and i \\(\)bese patient with food restriction.
The purposes of this stud Wagf,!to determine the effect of under-
nutrition on cardiac function and to establish factors affecting the
ventricular fibrillation incidence in this state.

The experiménts were performed on adult male Wistar strain
rats which were divided into 2 groups : control (C) and undernutrition
(UN) groups. Control animals were fed ad libitum while animals in the
undernutrition group were received only 25% of amount consumed
during control period. Undernutrition group was subdivided into
undernutrition I (UN 1), undernutrition II (UN II), and undernutrition
III (UN III) groups by which food was restricted for 2, 3, and 4 weeks,

respectively. Serum concentrations of electrolytes (Na*, K+, Ca2*, and
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Mg2+*) were measured before and after food restriction. Arterial blood
pressure and a limb lead II electrocardiogram were also recorded. In
the first experiment, ventricular fibrillation was induced by electrically
stimulating the heart and ventricular fibrillation threshold was deter-
mined. In the second experiment, the effects of undernutrition on
cardiac B-adrenoceptor responsiveness was investigated. Cardiac
catecholamine levels and plasma catecholamines were determined in
the separate experiment. The average weight gain in group C was
19.89%. In contrast, body weight decreased by a 19.01, 29.67, and
40.25% in UN I, UN Ii, and UN III groups, respectively. Undernu-
trition resulted in decreased heart weights, both atria and ventricles.

A reduction in heart weight was directly proportionate to the loss of

bodjr weight. A marked increase of catecholamine in the heart from
undernourished animals indicated a decrease of sympathetic activity.
Plasma catecholamine levels apparently increased in UN I and UN II
groups whereas it significantly decreased in UN III group. Hypoten-
sion, bradycardia as well as EKG change characterized by prolonged
Q-Tc interval were o‘pserved in undernutrition groups. The degree of
changes was dependent upon the period of food restriction. Under-
nourished animal had mild to moderate decrease in serum concen-
trations of K*, Ca?*, and Mg?* after food restriction. Hypocalcemia
appeared to be related to the prolonged Q-Tc interval. There was a
trend toward an increased incidence of ventricular fibrillation in
undernutrition. Ventricular fibrillation threshold was lower in under-
nutrition group than in control and it was lowest in UN III group. An
appearance of prolonged Q-Tc interval was associated with the reduc-
tion in ventricular fibrillation threshold. An increase in chronotropic

response to isoproterenol administration was presented in UN II and
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UN III groups. This implied an enhanced cardiac B-adrenoceptor
sensitivity associated with prolonged undernutrition. Again, the
degree of increase cardiac reactivity to B-adrenergic stimulation was
dependent on the period of food restriction.

The result of present study suggested that the cause of
ventricular fibrillation may be multifactorial. Prolonged Q-Tc interval
in combination with enhanced B-adrenergic sensitivity, as well as
increased cardiac catecholamine levels, acting upon the electrically

unstable heart, may precipitate fatal arrhythmias.
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