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ABSTRACT:
BACKGROUND :
Magnesium (( Mg )) is a mineral that is involved in over 300 reactions in the body. Magnesium is a
Potent vasodilation ,and plays an important role in muscle contraction. It has been early
documented that Mg deficiency can precipitate ventricular arrhythmias and treatment with Mg has
some anti arrythmic effect. Moreover there is an ample evidence that a significant percentage of
patients with IHD suffer from Mg deficiency.
OBJECTIVE :
The objective of the present study is to measure Mg levels in serum and RBCs of patients with
some forms of IHD.
PATIENTS AND METHODS:
The study was conducted in Baghdad hospital and Ibn – Al-Bitar Hospital.The 180 patients with
IHD were divided into Two groups. Group I, 80 patients with Ischemic Heart Failure (IHF)
(EF˂30) aged 65.75±5.97 year (50 males and 30 females), group II, 100 patients with
Muocardial Infarction
(MI)(EF˂50) aged 50.34±6.36 year (58 males and 42 females). Serum Mg and RBCs Mg were
measured in all patient groups by Atomic Absorption Spectrophotometer.
RESULTS:
The(mean ±SD) value of serum and RBCs Mg in patients with both groups Ischemic Heart Disease
(IHD) was significantly lower when compared with that of controls (p<0.05).The serum Mg levels
(0.81±SD mmol/L) are significantly lower in the IHF group and in MI group (0.96±0.18 mmol/L)
when compared with that of controls (1.00±0.17 mmol/L) (p˂ 0.001).
CONCLUSION:
The data obtained in present study revealed the decrease of Mg level in serum and RBCs in both
patients groups, which affect the contractility of heart muscle and cardiac performance .
KEY WORDS: magnesium, ischemic heart disease.
INTRODUCTION:
Ischemic heart disease ( IHD) is characterized by
reduced blood supply to heart muscle usually
due to coronary artery disease ( mainly due to
atherosclerosis ) (1). The risk of IHD increases
with age, smoking, hypercholesterolaemia,
diabetes mellitus, hypertension(1). Ischemic heart
disease presented as stable angina , unstable
angina , myocardial infarction , ischemic heart
failure and ischemic cardiomyopathy(2). The
diagnosis of ischemic heart disease depend on
clinical history and investigation including:
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Electrocardiogram, Echocardiographical, Chest
X ray and routine blood tests(3). Magnesium is
the fourth most abundant element in the body
and is essential to good health(4). Approximately
50 % of total body Mg+2 is found in bone, and
the other half found predominantly inside cells
of body tissues and organs, only 1 % of Mg+2 is
found in blood, but the body works
very hard to keep blood levels of Mg constant(5).
Magnesium plays a vital role in normal cardiac
function and its deficiency has been increasingly
associated with cardiovascular disease(6). The
Mg content of red blood cells is a good indicator
to the hypomagnesaemia(7). In cardiovascular
medicine, Magnesium is of a major importance
in the treatment of arrhythmias and coronary
artery disease(8). Magnesium has several effects
which may be of benefit in unstable angina by
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mainly
reducing
intracellular
calcium
overload(9). The aim of the current study was to
determination of Mg level in serum and RBCs
in patients with Ischemic Heart Disease.
PATIENTS AND METHODS:
The study was conducted in Baghdad hospital
and Ibn – Al-Bitar Hospital.The 180 patients
with IHD diagnosed on the base of clinical
features,
Electrocardiography,
Echocardiography,and were divided into Two
groups. Group I 80 patients with IHF aged
(50-79) year
(50 males and 30 females),
group II 100 patients with MI aged (38-67)
year (58 males and 42 females), with the 130
healthy individuals matched for age & sex as a
control group. Serum Mg and RBCs Mg were
measured in all patient groups and control by
Atomic Absorption Spectrophotometer (
Schmiadzu AA5646). Any correlated diseases
that can cause hypo or hypermagnesia are
excluded from the study. Blood collection about
5 milliliters was divided into two sample, two
milliliters from whole blood added to tube
containing 0.2 ( ml ) from heparin. The assay of
intracellular magnesium concentration in
erthrocytes is performed. Erythrocytes which
are washed three times with 0.15 M saline. After
cell washing the recentrifugation of the cell
suspension of higher forces and longer times
than 1200 g for 5 min does not result in further
packing of the erythrocytes (10).The cells are then
diluted and lyses with ice- cold deionized water
to speed up haemolysis. After cell lyses the
membrane are removed by centrifugation at

2000 g for 20 min. The haemolysate is diluted
1:50 with 0.3 M HCL containing 0.5 per cent (
w/v ) lanthanum chloride, and the analysis is
performed
in an
atomic absorption
spectrophotometer .The other part of the
aspirated blood was transferred to plane tube,
left to clot in room temperature and then
centrifuged for 10 min. The Clear serum was
stored into at -20 C ° until used for measuring
Mg+2 level by AAS.
Statistic:
Statistical analysis were performed by SPSS
version 18.0 t-test for data analysis and the
results were expressed as mean ± SD. between
group mean. The significance level was set as
p>0.05. A p-value less than 0.05 were
considered statistically significant (S), p-value
greater than 0.05 considered non significant(NS).
RESULTS:
The (180) patients with IHD divided into two
groups . First group, (80) patients with IHF (50
males & 30 females) and second group (100)
patient with MI (58 males & 42 females)
compared with (130) healthy individuals
(81male–49female) as a control group. The mean
age was (65.75±5.97, 50.34±6.36) years for the
IHF and MI respectively, and (46.82±6.39)
years for the control group. The mean value of
age of patients with MI indicating no statistical
significant difference with control group
(p<0.4). While ,the mean value of age patients
with IHF was significantly higher when
compared with the age
of healthy controls
(p<0.0001), as shown in(table 1)

Table 1: Distribution of the studied sample according to demographic characteristics:

Age (Mean±SD)
p-value with cont.
Sex
Male n.(%)

IHF
65.75±5.97
0.0001
50
62.5

Female n.(%)

30

37.5 42 42.0

The results of current study showed that the
mean serum Mg levels of patients with IHF
(0.810,10mmol/L)
and
with
MI(0.930.18mmol/L) and
in the healthy
control was (1.000.17 mmol/L). The values of

THE IRAQI POSTGRADUATE MEDICAL JOURNAL

MI
Control
50.34±6.36 46.82±6.39
0.4
58 58.0 81 62.3
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49 37.7

IHF patients was significantly lower than those
in normal controls (p<0.0001). The mean value
of serum Mg in the patients with MI was
significantly
lowered than that of controls
(p<0.031). shown in (table 2)(figure 1).
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Table 2: Serum Mg levels in patient groups of IHD and controls.
Serum Mg (mmol/l)

IHF

MI

Mean±SD
0.81±0.10
P value compared to control 0.0001*
P value compared to MI
0.0001*

Control

0.93±0.18 1.00±0.17
0.031*
-

Figure 1: Levels of serum Mg in control and patients groups of (MI, IHF).

Also the results of current study showed that
the mean RBCs Mg levels of patients with IHF
(1.800,12mmol/L) and MI(1.800.17mmol/L)

was significantly lower when compared with the
healthy
controls
(1.990.18 mmol/L)
(p<0.0001). as shown in (table 3)(figure 2)

Table 3: RBCs Mg levels in both control and patient groups of IHD.
RBCs Mg (mmol/l)
IHF
MI
Control
Mean±SD
1.80±0.12 1.80±0.17 1.99±0.18
P value compared to control 0.0001* 0.0001*
P value compared to MI
-

Figure 2: Levels of RBCs Mg in control and patients groups of(MI,IHF).

DISCUSSION:
In the study the mean value of serum &RBC mg
were significantly lower than those in the control
and and this deficiency is more in the group of
patient with ischemic heart failure due to urinary
excretion and and this fit with Johnr et. al
study(11). Another reason for this low serum
&RBC Mg is due to digitalis use and this fit with
study done by Whang et.al(12). The more
lowering of serum & RBC Mg in patient with
IHF have been seen in many over international
studies while have been set as prognostic
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indicator for survical include 71% of people in
one study was 71% in those with normal serum
Mg as in Lim & Jacob study (13). Another study
took the aspect of using serum Mg as a risk
factor for sudden death and mortality but the
result was inconclusive Durlach JB (14). Many
other researchers went further in studying the
effect of Mg on the incidence of errhythmia as in
cerruzynskil et.al study (15). Other studies done
by Holtmaler et.al(16), Huqhos and Touks (17)
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showed the serum Mg level was lower in their
patient with Myocardial Infarction than the
control, however Brown et.al(18)and Hyatt et.al
(19)
they did not find such difference. The
mechanism of Mg on coronary blood vessels is
by inducing dilation, so preventing platelets
aggregations and preventing coronary spasm(20).
CONCLUSION:
Data obtained revealed adecrease in serum and
RBCs Mg in all patients groups, which affect the
contracting of heart muscle and cardiac
performance.
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