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Background: Selenium deficiency is implicated in the etiology of endemic juvenile dilated cardiomyopathy in
China, and in sporadic cases in other countries. The aim of this study was to evaluate the role of selenium
deficiency in the pathophysiology of dilated cardiomyopathy in the Saudi Arabian population.

Patients and Methods: Plasma and urine selenium concentrations from 72 Saudi patients with confirmed
dilated cardiomyopathy were compared with corresponding values from 70 control subjects of the same national

origin who had normal ventricular function.

Results: Plasma and urine selenium concentrations (meantSD) were 1.34+0.45 and 0.49+0.37 nmol/L,
respectively, for the patient group, and 1.32+0.41 and 0.60+0.41 mmol/L, respectively, for the control group.
The differences in the values between the two groups were statistically insignificant.

Conclusion: In the Saudi population, dilated cardiomyopathy is not caused by selenium deficiency.
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Dilated cardiomyopathy is a disease of unknown etiology
characterized by impaired systolic function and increased
volume of one or both ventricles. Selenium is an essential
element of glutathione peroxidase, an enzyme which is
involved in the remova of hydrogen peroxide produced
during the lipid oxidation process in the cell.! Selenium
deficiency has been implicated in the etiology of a form of
dilated cardiomyopathy observed in Chinese patients,
known as Keshan disease.? The purpose of this study was
to determine whether selenium deficiency is the underlying
etiologic factor in cases of dilated cardiomyopathy seen in
the Saudi Arabian population.

Patients and M ethods

The study population consisted of 72 Saudi patients
admitted to our hospital over a three-year period, and
diagnosed as having dilated cardiomyopathy with
significant, global left ventricular systolic dysfunction
(gjection fraction £0.40). The diagnosis was based on
history, physical examination, electrocardiogram, chest
radiograms, echocardiographic examination and radio-
nuclide cineangiography, after exclusion of other etiologies
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for congestive heart failure, such as congenital, rheumatic,
hypertensive or ischemic heart disease, or pulmonary
hypertension. In order to exclude latent coronary artery
disease as the cause of left ventricular failure, coronary
angiography was also performed in all patients older than
30 years.

The control group consisted of 70 Saudi patients who
had been submitted to routine diagnostic cardiac
catheterization for other reasons and found to have normal
left ventricular systolic function (gection fraction 3 0.60).

In both groups, 10 mL of urine, as well as plasma
harvested from a blood specimen, were obtained
simultaneously and immediately stored at —80° C until
analysis. Selenium concentration in both plasma and urine
was determined by atomic absorption spectrophotometry,
using a model 975 spectrophotometer equipped with an
electrothermal (graphite tube) atomizer (Model GTA-95)
and autosampler (all from Varian Techtron Pty. Ltd.,
Mulgrave, Victoria, Australia). The instrument parameters
were set according to the manufacturer's recommen-
dations.® All analyses were performed in at least four runs,
and extreme caution was exercised to ensure that the
processes of transfer and dilution were free of
contamination. Previous analysis of quality control
selenium samples according to the described procedure in
our laboratory has confirmed the high linearity (r>0.999)
and precision (CV<7%) of this assay, with the selenium
concentrations of the control samples falling within the
acceptable range specified by the manufacturer.



The study was approved by the Research and Ethics
Committees of the Research Advisory Council of this
hospital, and was conducted in accordance with the
Helsinki Declaration on human experimentation. Written
informed consent was obtained from all patients of both
groups included in the study.

The data were analyzed using the Statgraphics
statistical package (Statistical Graphics Co., Rockville,
MD, USA). Comparison of values between the two groups
was made using the Student’s t-test for non-paired data.
For categorical variables, the chi-squared test was used.
Values are presented as mean + standard deviation. The
level of statistical significance (two-tailed P) was set at
0.05.

Results

There was no difference in age between the patient
group (40.3£15.9, range 13-81 years) and the control
group (42.8+16.2, range 16-82 years). Similarly, there was
no statistical difference in the representation of gender
between the patient group (49 males, 23 females) and the
control group (41 males, 29 females). The majority of
patients with cardiomyopathy presented with symptoms of
advanced congestive heart faillure (New York Heart
Association Class I, 14; Class 11, 42; and Class IV, 16
patients).

Echocardiographic assessment of the patient group
revealed severe dilatation of the left ventricle, with end-
diastolic dimension of 70+t9 mm and end-systolic
dimension of 60£10 mm. Functional mitral regurgitation
(mild in 35 and moderate in 23) was present in the
majority of the patient groups. Significant left ventricular
systolic dysfunction was documented in the patient group
whose left ventricular gection fraction by both
echocardiography (0.23+0.07) and radionuclide angio-
graphy (0.24+0.19) was severely depressed. In addition,
involvement of the right ventricle in this group was
corroborated by a low right ventricular gection fraction
(0.2520.09) measured by radionuclide angiography.

The plasma concentration of selenium in the patient
group (1.34+0.45 nmol/L) was not significantly different
from that in the control group (1.32+0.41 nmol/L).
Similarly, there was no significant difference in urine
selenium concentration between the two groups (patients,
0.49+0.37 nmol/L; control, 0.60+0.41 nmol/L; P>0.05).

Discussion

Selenium, an essential element, is a co-factor of the
enzyme glutathione peroxidase, which is involved in the
removal of hydrogen peroxide molecules produced during
the lipid oxidation process in the cells. Because glutathione
peroxidase is found in all mammalian cells,* selenium may
provide a defense against the buildup of lipid peroxidases
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and free radicals that damage cell membranes and
macromolecules, such as DNA.

Swine, sheep, cattle and monkeys may develop
myocardial disease if selenium and vitamin E deficiencies
co-exist. Van Fleet et a.® produced cardiomyopathy in 38
weaning swine by feeding them a semi-synthetic diet
deficient in selenium and vitamin E for 13-59 days. After
development of the deficiency state, the animals were
killed, and gross examination of their hearts revealed
hydropericardium and pale streaks and patches of necrosis
in the myocardium, especialy in the left ventricle.
Histopathological examination showed the lesions to be
scattered throughout the heart, with the atria most severely
affected.

A syndrome of sudden death in calves associated with
acute myocardial degeneration in the presence of selenium
deficiency was reported by Cawley and Bardley.® These
animals, up to two months of age, died suddenly during a
period of excitement precipitated by feeding. Postmortem
examination revealed patchy myocardial pallor, but no
other lesions or evidence of infection. Histopathological
studies disclosed the presence of hyperacute myocardia
degeneration. Biochemical examinations confirmed
selenium deficiency in affected calves. After the deficiency
was corrected, no further cases were observed.

Sudden death in young camels caused by acute
myocardial degeneration in the presence of selenium
deficiency was noted in Prince Mohamed Bin Saud Al
Kabir' s farm in Tawdehea, located 200 km south of Riyadh
(personal communication). Postmortem examination of the
hearts of the affected animals, conducted in Germany,
disclosed marked enlargement of the left ventricle with
histopathologic evidence of myofibrillar degeneration and
lysis, similar to that seen in swine with cardiomyopathy
induced by selenium deficiency.

Dietary selenium deficiency associated with an endemic
form of juvenile cardiomyopathy has been reported in
China, and is called Keshan disease.®’® In Western
countries, a smal number of cases of dilated
cardiomyopathy complicating selenium deficiency have
been reported mainly in patients receiving long-term
parenteral nutrition,”** or in association with other disease
states, such as the chronic uremic syndrome® human
immunodeficiency virus infection,"® and autosomal
recessive dystrophic epidermolysis bullosa'® Selenium
deficiency has also been documented in black African
women with peripartum cardiomyopathy.*®

The importance of identifying selenium deficiency as
the underlying cause of dilated cardiomyopathy is
underscored by the demonstrated ability of dietary
selenium supplementation to prevent the development of
the disease,® and to occasionaly reverse its deleterious
effects on the myocardium.**® Thus, in a large,
prospective, placebo-controlled study conducted in China,®
the incidence of Keshan disease in selenium-supplemented
children fell from 2.2% in 1974 to 1% in 1975, while the
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corresponding rates for the control group were
significantly higher (13.5% and 9.5%, respectively). In
1976, sodium selenite supplements were given to both
groups with further decline in the incidence of the disease
to 0.32%. In 1977, no new cases of the disease were
reported. It should be noted that the daily requirements of
elemental selenium remains controversial. Thus, although
dietary selenium intake of 40 ny/day is considered as
adequate for prevention of Keshan disease, higher intake of
50-200 ng/day®® or even 400-600 ny/day,”* have been
recommended for treating active conditions.

Dietary selenium deficiency has also been reported to
be associated with increased risk of coronary artery
disease. Although a prospective epidemiological study in
Finland provided evidence of an inverse relation between
plasma selenium concentration and the risk of cardio-
vascular disease,?? convincing proof of such an association
can only be obtained from large, controlled, prospective
prevention trials.

In conclusion, our data indicate that selenium
deficiency is not the underlying etiologic factor of dilated
cardiomyopathy seen in the native population of Saudi
Arabia
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