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INTRODUCTION

diopathic dilated cardiomyopathy (IDC) is a

disease of unknown cause. It leads to
enlargement of the heart which does not pump
properly. It is the most common cause of heart
transplantation [1]. IDC is characterized by
dilatation or hypertrophy of cardiac chambers.
Dilatation is more common than hypertrophy,
and the left ventricle (LV) is affected more than
the right ventricle (RV) [2]. Selenium (Se), a
trace element, is an essential micronutrient for
organisms ranging from bacteria to humans.
Most of the Se in tissues is present in two
forms, selenocysteine and selenomethionine
[3]. The principal dietary forms of Se are
selenoaminoacids. Selenomethionine is derived
from plants while selenocysteine is derived

from animal sources. The major role of Se in
human body is as antioxidant for protection
against oxidative stress initiated by excess
reactive oxygen species (ROS) and reactive
nitrogen species (NOS). [ROS include;
superoxide anion (02) hydrogen peroxide
(H202), and hydroxyl radical (OH)] [4]. The
major role of Se in mammalian is incorporation
into the active site of glutathione peroxidase
enzyme (GSHPX) in the cytosol and
mitochondria for protection biomembranes
against destruction [5]. Erythrocyte GSHPX
contains four Se atoms in the form of
selenocysteine that are essential for its
biological activity [6]. GSHPX catalyzes the
breakdown of H202, phospholipid
hydroperoxides and other free hydroperoxides.
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Se deficiency leads to decreased GSHPX
activity. Therefore, trace elements like Se, Zn
and Cu have an antioxidant function in many
essential enzyme system [7]. Deficiency of
these enzymes leads to reaction of O2 with
(H202) forming (OH-) which destroys cell
membrane [8]. Increased ROS production can
result in myocyte hypertrophy, apoptosis and
interstitial fibrosis which lead to decreased
cardiac functions and progression to heart
failure [9]. GSHPX (Selenium-containing
protein) functions by removing H202 and
detoxifies the lipid hydroperoxides [10].
Therefore, Se deficiency has been implicated as
a causal factor in some cases of congestive
cardiomyopathies and increased cardiovascular
complications [11]. In China, such deficiency
has been involved in the pathogenesis of keshan
disease, a well-described cardiomyopathy [12].
latrogenic causes of Se deficiency include
parenteral and enteral nutrition. Low plasma Se
is also found in malabsorption, cystic fibrosis,
and other varied clinical disorder [13]. The Se
content of foods varies widely and is directly
related to food protein content and the soil Se
content in the area where the food was
produced. The recommended daily intake of Se
for men and women is 70 and 55 pg/day,
respectively [6]. The aim of this study is to
evaluate the status of Se in Egyptian pediatric
patients with IDC and to investigate potential
relation between serum Se concentrations and
the echocardiographic parameters.
METHODS

We studied 16 patients with idiopathic dilated
cardiomyopathy (IDC) (5 males,11 females,
mean age 1.8 +1.4 years) who were admitted to
Pediatrics Department, Zagazig University
Hospitals. The control subjects in this study
included 16 healthy volunteers (4 males,12
females, mean age 2 +1.lyears). Written
informed consent was obtained from all
participants and the study was approved by the
research ethical committee of Faculty of
Medicine, Zagazig University. The work has
been carried out in accordance with The Code
of Ethics of the World Medical Association

(Declaration of Helsinki) for studies involving
humans.

The diagnosis of IDC was based on the
WHO/ISFC criteria [14]. It was made when the
echocardiogram showed a LV ejection fraction
(less than 50%). Patients were excluded from
the study if they had a history of renal disease,
thyrotoxicosis, sickle cell anemia, severe
hypertension, or other known causes of dilated
cardiomyopathy (DCM).

Three milliliters of a blood sample were
aspirated from peripheral vein of each patient
and control subject and was transferred to plain
test tube, left to clot and then centrifuged for 10
minutes at 3000 r.p.m. The clear serum was
stored at -20 °C until used for measurement of
the concentration of selenium (Se). Analyses of
serum samples were carried out by using
ELISA method by assaying Human
SELENBP1 level in the sample, useing Purified
Human SELENBP1 antibody. Addition of
tetramethylbenzidine substrate solution and the
color change was measured
spectrophotometrically at a wavelength of 450
nm. The concentration of Human SELENBP1
in the samples is then determined by comparing
the O.D. of the samples to the standard curve.
Echocardiographic Evaluation:
Echocardiographic parameters including; left
ventricular ejection fraction and LV fractional
shortening were measured in all IDC patients
by consultant pediatric cardiologist of
echocardiographic unit by M-mode
echocardiography.
Statistical analysis
The collected data were computerized and
statistically analyzed wusing SPSS program
(Statistical Package for Social Science) version
24. Quantitative data were expressed as mean *
SD (Standard deviation) for parametric and
median and range for non-parametric data. The
linear regression test was applied for the
correlation between different parameters and
the significance of the r-values was checked
using t-test. P-values of less than (0.05) were
considered significant.

RESULTS
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Table 1 shows comparison between patient and
control groups regarding demographic data (age
and gender ). Mean (years) =SD of age in DCM
group was 1.8+1.4 and Mean (years) £SD of
control group was 2 *1.1. Regarding sex the
patients of DCM group was 11 female and 5
male while was 12 female and 4 male in
healthy control group. No significant difference
in age and sex between both groups. (p > 0.05).
Table 2 summarizes the mean (xSD) of serum
levels of Se element in the DCM patients and in
the controls. The mean (xSD) serum Se level in
the healthy controls of present study was 80.4 +
24.1ng/ml while mean (£SD) serum Se level in
the patients group was 54.4 + 24.2 ng/ml.
Patients with IDC had lower serum Se

concentrations than the controls. Significant
difference in selenium level between the two-
studied groups is present (p<0.05). Table 3
shows Correlation analysis between serum
selenium level and measured echocardiographic
parameters (EF and FS ) in the DCM group .
Positive correlation is present between serum
selenium level and fraction shortening
(p<0.05). Table 4 shows Correlation analysis
between serum selenium level and laboratory
parameters (CBC, livre function test and renal
function test) in the DCM group. No significant
correlation between serum selenium level and
different laboratory value except serum
albumin, T. protein and creatinine level.

Table 1.Comparison between the studied groups regarding demographic data.

DCM
No %

Control

No %

Age group  Child 500 31.3% 4.00 25.0% 0.01 0.998
Infant 11.00 68.8% 12.00 75.0%
Mean (years) £SD 1.8+1.4 2+1.1 -2.4* 0.076
Median (years) 1 (0.2-10) 2 (0.4-12)
(range)

Gender M 500 31.2% 4.00 25.0% 0.01 0.998
F 11.00 68.8% 12.00 75.0%

Table 2. Comparison both groups regarding serum selenium level

DCM Control

No % No %
Selenium Low 10.00 62.5% 4.00 25.0% 4.5 0.037
Level Normal  6.00 37.5% 12.00 75.0%

Mean+SD Median MeanzSD  Median MW=* P

(range) (range)
Selenium, ng/mL 544 +24.2 44 (25-90) 80.4+241 875 (40- -2.9 0.003
120)
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Table 3. Correlations between serum selenium Level and echocardiography parameters in the DCM
group

R P
EF 0.282 0.290
FS 0.827 0.014

Table 4. Correlations between selenium level and laboratory parameters in the DCM group

r P
WBC -0.025 0.926
PLT 0.099 0.715
HB 0.187 0.487
Albumin 0.815 <0.001
T.protin 0.588 0.016
ALT 0.051 0.852
AST 0.151 0.576
T.Bilirubin ~ 0.148 0.584
D.bil 0.247 0.356
BUN -0.184 0.495
Cr. 0.505 0.046
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Fig 1.Comparison between selenium level in both groups
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Fig 2.Correlation of Selenium, ng/ml and FS in the DCM group,
DISCUSSION of serum se value of patients of DCM and

Trace elements are known to have a key role in
myocardial metabolism. Trace elements such as
Se may be protective against heart diseases. On
the other hand, the Se deficiency causes
cardiomyopathy. As a result of the depletion of
essential enzymes such as GSHPX, which
protect cell membranes from damage by ROS
[8].

The mean of serum Se level in Egyptian healthy
controls of the present study was (80.4 + 24.1
ng/ml). It was higher than that reported by chen
et al., [15] who recorded mean £SD of serum
Se level in Egyptian subjects around (54+79)
ng/ml This difference may be interpreted
depending on the region from where the control
samples are collected.

(Table 2) shows10 Patients (62.5%) have low
selenium level and 6 patients (37.5%) have
normal level in dilated cardiomyopathy group
while in control group 4 patients (25%) have
low selenium level and 12 patients (75%) have
normal value. There was significant difference
in mean value of serum selenium in both
patients and control group. This is consistent
with Basil et al., [16] and Kosar et al. [17]
who reported that significant difference in mean

healthy control group, also our results was
matched with Frustaci et al., [18] who studied
group  of  patients  having intestinal
malabsorption and developed DCM and found
significant decrease in mean value of selenium
of patients with DCM and control group.
Bergqvist et al., [19] studied a group of
epileptic patients, taking ketogenic diets and
developed DCM, and they reported significant
decrease of mean value of serum selenium in
patients than control group. This change in
serum selenium may play an important role in
the pathogenesis of myocardial damage as
selenium is an integral and necessary part of the
enzyme glutathione peroxidase. This enzyme
acts to catalyse active oxygen species thereby
protecting cells from damage of free radicals,
also Se-associated proteins STAT3 and
MAPK1, the proteins involved in HIF-1
signaling pathway and apoptosis pathway, may
play significant roles in the pathogenesis of KD
as explained by Wang et al., [20]. In contrast to
our study Raines et al., [21] in Saudi Arabian
found no significant difference of mean of
serum selenium level of both patients and
control group and Da cunha et al., [22]
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documented no significant difference of mean
of serum Se level. This may be due to different
population and sample size as Selenium level
found in the population depends on its presence
in the soil and in the food chain [23].
Positive correlation between selenium level and
FS (table 3 ) and this matched with Oster et al.,
[24] who reported that there is positive
correlation between Se level and cardiac
function (EF) .This explained by Beck et al.,
[25] who reported that reduced selenium affect
expression of GPX1 which is antioxidant,
protecting against CVB3-induced myocarditis
which usually lead to DCM and reduced
cardiac function. But Basil et al., [16], Kosar
et al., [17] and Da cunha et al., [22] reported
no correlation was observed between serum
selenium levels and left ventricular ejection
fraction .
Positive correlation between serum selenium
level and albumin level (r 0.815) (p<0.001)
table (4). This may refer to significant
association between malnutrition and low
selenium level in our study. So selenium
deficiency may be the cause of DCM in these
patients group. This match with study done by
Bergquvist et al., [19] on group of patients taking
ketogenic diet, which lead to malnutrition and
was deficient of selenium and the patients
develop cardiomyopathy.
This finding raises the question of the possible
benefit of Se replacement in patients with IDC
refractory to conventional therapeutic schemes.
CONCLUSION
This study confirmed that pediatric patient with
IDC have had decreased serum Se
concentrations. This change in Se serum
concentration may play an important role in the
pathogenesis of myocardial damage in IDC.
Further studies are required to evaluate the
effect of an appropriate dose of an oral Se
supplement in such patients, in particular, those
of an early diagnosis.
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