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Abstract 
     One hundred and nineteen ischemic heart disease (unstable angina and myocardial infarction ) 
patients (65 male and 54 female) aged between 40 to 85 years with a mean age of (61±11.27) 
were included in this study . The control group comprises one hundred twenty four healthy 
subjects (62 male and 62 female) aged between 30 to 60 years with a mean age of (36.37±7.72).  
      The present study were included the measurements of two essential elements (Selenium and 
Magnesium) and Malondialdehyde (MDA) for patients suffering from ischemic heart disease. 
      The work results show low levels of (Se and Mg) in the whole blood and serum of patients 
(58.21±6.72) ng/ml , (15.47±0.53) µg/ml respectively as compared with the mean values for 
control group (83.87±6.53) ng/ml , (22.79±0.76) µg/ml respectively with high significant 
differences (P˂0.001) between controls and patients groups. The level of (MDA) for controls 
was (2.08±0.16) mmol/l and (6.86±0.80) mmol/l for patients.  

  الخلاصة
ذكر  65بواقع ) الذبحة والجلطة(حالة مرضیة لأشخاص یعانون من قصور في عضلة القلب  119منت الدراسة الحالیة تض

شخص من الاصحاء اللذین  124سنة ، بالإضافة الى  (11.27±61)بمعدل  85الى  40أنثى تراوحت اعمارهم بین  54و
  .سنة  (7.72±36.37)سنة بمعدل  60الى  30ارهم بین أنثى تتراوح اعم 62ذكر و  62یمثلون مجموعة السیطرة بواقع 

تم قیاس معدلات أثنین من العناصر الاساسیة في الجسم وهما السیلینیوم والمغنیسیوم بالإضافة الى قیاس معدل       
المالوندایالدیهید فیدم ومصل الاشخاص الخاضعین للدراسة ، ولقد وجد أن معدلات السیلینیوم والمغنیسیوم في دم ومصل 

مل على التوالي وهي /مایكروغرام (0.053±15.47)مل و /نانوغرام (6.72±58.21)الاشخاص المصابین بالمرض یساوي 
مل و /نانوغرام(6.53±83.87)معدلات واطئة بالمقارنة مع معدلاتها في الاشخاص الاصحاء التي كانت تساوي 

مصل  كما وجد أن معدل المالوندایالدیهید في. 0.001مل على التوالي بفرق معنوي أقل من /مایركوغرام (22.79±0.76)
لتر في مصل الاشخاص المصابین /ملیمول(0.08±6.86)لتر مقابل /ملیمول (0.16±2.08)الاشخاص الاصحاء یساوي 

  .بالمرض
  .مرض قصور القلب ، المالوندایلدیهید ، السیلینیوم ، تصلب الشرایین:  الكلمات المفتاحیة
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Introduction 
       Ischemic heart disease characterized by 
reduction of blood flow in coronary arteries 
(the main source of blood for the heart) 
provide for the heart to function normally . 
Atherosclerosis is the commonest cause of 
ischemia starts by some fatty and calcium 
deposits on the wall of the coronary arteries 
and the fibrous tissue build up that lead to 
narrowing of the coronary arteries and 
reduction of blood flow which ultimately 
lead to reduction of nutrient and oxygen 
supply to myocardial tissue .[1,2] 

Compelling evidence now exists linking 
oxidative stress and the pathogenesis and 
progression of ischemic heart disease[3-6] 
Oxidative Stress can be defined most simply 
as the imbalance between production of 
highly reactive molecules and the body’s 
antioxidants defense, potentially leading to 
damage to specific molecules with 
consequential injury to cells or            
tissue[7-9].Oxidative stress is thought to 
contribute to the development of a wide 
range of diseases including alzheimer's 
disease[10][11], parkinson's disease[12], the 
pathologies caused by diabetes[13][14], 
rheumatoid arthritis[15], and 
neurodegeneration in motor neuron 
diseases[16] and finally ischemic   
heartdisease [6][9][17][18]. 
Selenium is an essential trace mineral 
involved in protection against oxidative 
damage via selenium-dependent glutathione 
peroxidases and other selenoproteins[19]. 
Current recommendations on dietary intake 
of selenium are based on optimizing the 
activity of plasma glutathione 
peroxidases[20]. The recommended dietary 
allowance (RDA) for selenium that is 
estimated to be sufficient to meet the 
nutritional needs of nearly all healthy adults 
is 55 �g/d [20][21].  
Magnesium is widely distributed in foods. 
Cereals and vegetables are rich in 
magnesium. The recommended dietary 
allowance of magnesium is 300 mg/day for 
adult non-pregnant woman and 350 mg/day 

for adult man. An adult human body contain 
about 25 g of magnesium and it is the 
second most abundant intracellular element 
in the body. About 1% of the total body 
magnesium is found in blood plasma, about 
a third of which is bound to proteins [22][23]. 
      In the recent past, it has been thought 
that a pure magnesium deficiency hardly 
ever occurred in man. Now, it is established 
that such a condition does really exist. Pure 
magnesium deficiency is characterized by a 
number of clinical features including 
muscular tremor, vertigo, ataxia, tetany, 
convulsions and organic brain syndrome. 
[24]. 
Subjects 
In the present work the study of effect some 
essential trace elements such as Se , Mg , 
and MDA in human blood and serum were 
measured in different subjects included 
(119) patients (65 male and 54 female) 
suffering from myocardial infarction (MI) 
and unstable angina aged between 40 to 85 
years , matched with control group 
comprised of (124) healthy individuals (55 
male and 69 female). 
Samples Collection : 
      The blood samples of patients were 
collected from the Cardio Care Unit (CCU) 
in selected hospitals in Basrah City in Iraq. 
About (6 ml) of blood was drawn from 
forearm vein of patients suffering from 
myocardial infarction or unstable angina. 
      Three milliliter of blood samples was 
allowed to clot for about (10 minutes) at 
room temperature and centrifuged in (402 X 
g) for (15 minutes) , the serum was stored in 
deep freeze and became ready to use in 
digestion procedures for determining 
magnesium and Malondialdehyde (MDA)  .  
      The rest of whole blood samples was 
kept in tubes containing heparin as an 
anticoagulant and became ready in digestion 
procedures for determining selenium. 
Determination of Selenium by Hydride 
Generation Flame AAS: 
The samples were digested by transferring 
(1 ml) of whole blood into a pyrex test tube, 
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adding (1 ml) of conc. HNO3 and (1 ml) of 
conc. H2SO4 , placing in oil bath at 1300C  
for 45 minutes , until nitric acid (brown 
fumes) boiling away. After that the tubes 
removed from bath and cooled to room 
temperature, added (1 ml) ml of 5M HClO4 
, then replaced in oil bath at 1300C for 45 
minutes , the tubes removed again from bath 
and cooled to room temperature , added (1 
ml) of 6M HCl , replaced the tubes in bath at 
950C for 30 minutes then cooled to room 
temperature and diluted to (10 ml) by 6M 
HCl. [25][26] 
      Stock standard solutions of selenium 
prepared by taking (1 ml) of 1000 mg/l Se 
and diluting it to (100 ml) by 6M HCl , a 10 
mg/l standard was formed then it used to 
made up (50 – 250) µg/l stock standards. All 
stock standards prepared by 6M HCl as a 
diluent. [27] 
Determination of Magnesium by Flame 
AAS: 

Stock standard solutions of magnesium were 
prepared by dissolving  (10.140 gm) of 
MgSO4.7H2O in water containing (1 ml) of 
conc. H2SO4 and diluting the solution with 
deionized water in a volumetric flask to one 
liter.  A (1000 µg/ml) standard was formed 
then it used to make up (0.5 – 30) µg/ml 
stock standards. All stock standards were 
prepared using deionized water as diluent.[28] 
The samples were digested by transferring 
(0.5 ml) of serum into a pyrex test tube, 
adding (4 ml) of (1:1) [conc. HNO3 and 
conc. HClO4] , placing in oil bath at 1600C  
for one hour. After that the tubes were 
removed from bath and cooled at room 
temperature, then the volume was completed 
to (10 ml) by  0.5 M HCl. [25][26]   

 
Determination of Malondialdehyde: 

1. The blank and sample were prepared 
as follows: 

 
Reagent Blank Sample 

Serum - 150 µl 
Trichloroacetic acid (TCA) 
(17.5%) 1 ml 1 ml 

2-thiobarbituric acid (TBA) 
(0.6%) 1 ml 1 ml 

 
 
 
2. The mixtures were mixed well by vortex 
and incubated in boiling water bath for 15 
minutes , then allowed to cool. 
3. A (1 ml) of TCA (70% w/v) was added 
for both tubes (blank and sample).    
4. The mixture was let to stand at room 
temperature for 20 minutes and centrifuged 
at 1200 x g for 15 minutes , and the 
supernatant was taken out to read the 
absorbance of sample at 532 nm.  
Statistical Analysis: 
     Data were analyzed using SPSS software 
(Version 20.0) and the values were 
expressed as mean and standard deviation. 

Pearson’s correlation analysis was carried 
out. All comparison were 2-tailed , and p 
value of <0.05 or <0.01 were considered 
significant. 
Results: 
The participants in this work were divided 
according to some affected factors including 
age , gender , and smoking. 
A-   Age Effect: 
1.  Age Effect on Selenium 
Concentrations: 
Table (1) and figure (1) show the 
concentration of selenium in controls and 
patients group for all life spans. 
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Table (1): Concentration of SeleniumRelated to Life Span. 
 

 Selenium Concentration 
(ng/ml) 

Life 
Span Age Range Control  Patients  P-Value 

1 30 – 40 84.06±6.30 - - 
2 41 – 50 83.50±5.80 64.82±2.58 ˂0.001 
3 51 – 60 81.00±7.93 58.88±5.65 ˂0.001 
4 61 – 70 - 57.67±5.38 - 
5 71 -85 - 51.61±5.56 - 
Total 83.87±6.53 58.21±6.72 ˂0.001 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure (1 ) : Concentrations of Selenium Related to Life Span. 
 
2 .  Age Effect on Magnesium Concentrations: 
    Table (2) and figure (2) show the concentration  
of magnesium in controls and patients group for all 
 life spans. 
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Table ( 2 ): Concentrations of Magnesium Related to Life Span. 

 Magnesium 
Concentration(µg/ml) 

Life 
Span Age Range Control  Patients  P-Value 

1 30 – 40 23.07±0.24 - - 
2 41 – 50 22.78±0.73 15.43±0.55 ˂0.001 
3 51 – 60 22.76±0.81 15.10±0.48 ˂0.001 
4 61 – 70 - 15.39±0.61 - 
5 71 -85 - 15.70±0.54 - 
Total 22.79±0.76 15.47±0.53 ˂0.001 

 
 
 
 
 
 
 
 
 
 
 
 
 

Figure (2 ) : Concentration of Magnesium Related to Life Span. 
 
B-  Gender Effect: 
1.GenderEffect on Selenium Concentrations: 
Table (3) and figure (3) show the concentrations of 
 selenium related to gender. 

 
Table (3): Concentrations of Selenium Related to Gender. 

 
 SeleniumnConcentration(ng/ml) 
Gender Control  Patients  P-Value 
Male 90.05±2.39 62.36±3.75 ˂0.001 
Female 77.31±1.84 53.13±6.07 ˂0.001 
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Figure (3 ) : Concentrations of Selenium Related to Gender. 
 
2.GenderEffect on Magnesium Concentrations: 
Table (4 ) and figure (4 ) show the concentrations 
 of magnesium related to gender. 
 

Table (4 ): Concentrations of Magnesium Related to Gender. 
 Magnesium Concentration (µg/ml) 
Gender Control  Patients  P-Value 
Male 22.94±0.84 15.48±0.46 ˂0.001 
Female 22.64±0.67 15.05±0.63 ˂0.001 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure (4 ) : Concentrations of Magnesium Related to Gender. 
 
 
C-  Smoking Effects: 
1. SmokingEffect on Selenium Concentrations: 
Table (5) and figure (5) show the statistical result  
which clarify the relationship between concentrations  
of selenium and smoking status. 
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Table (5 ): Concentrations of Selenium Related to Smoking Status. 
 Selenium Concentration (ng/ml) 
Manner Gender Control Patients P-Value 

Non-Smoking Male 90.05±2.39 64.25±3.19 ˂0.001 
Female 77.31±1.84 53.06±5.90 ˂0.001 

Smoking Male - 51.24±3.75 - 
Female - 49.90±7.21 - 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure (5 ) : Concentration of Selenium Related to Smoking Status. 
 
1.Smoking Effect on Magnesium Concentrations: 
Table (6) and figure (6) show the statistical result 
 which clarify the relationship between concentrations 
 of magnesium and smoking status. 

Table (6 ): Concentrations of Magnesium Related to Smoking Effect. 
 Magnesium Concentration 

(µg/ml) 
Manner Gender Control Patients P-Value 

Non-Smoking Male 22.94±0.84 15.36±0.35 ˂0.001 
Female 22.64±0.67 15.42±0.68 ˂0.001 

Smoking Male - 15.58±0.52 - 
Female - 15.71±0.13 - 

 
 
 
 
 
 
 
 
 
 
 
 

Figure (6) : Concentrations of Magnesium Related to Smoking Effect. 
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Discussion 
     In this study the age factor was divided 
into five life spans , the first life span (30-
40) year including controls only because 
under current  study disease (myocardial 
infarction and unstable angina) rarely occur 
in this age period. 
      Fourth and fifth life span (61-70) year 
and (71-85) year including patients only 
because of a lot of health problems 
happened in this period and therefore , that 
were difficult of obtaining control subjects. 
As a consequence left only two life span 
(41-50) year and (51-60) year shared 
between patients and control groups. 
Statistical analysis results in table (1) and 
figure (1) showed the total selenium 
concentrations in blood of control group 
were higher than its total concentration in 
patients group (83.87±6.53 vs. 58.21±6.72) 
ng/ml with high statistical significant 
(P˂0.001) , where the averages of selenium 
concentration in common life span were 
higher in control group as compared with 
patients group. These results are in 
consistent with many other studies 
,Miettinen et. al. [29] reported that the 
selenium concentration was found for 
myocardial infarction patients (71.6 ± 13.7) 
ng/ml whereas its concentration for control 
was (72.9 ± 14.4) ng/ml . 
Another study by Beagleholeet. al.[30] 
reported that the selenium levels for 
ischemic heart disease patients lower than its 
levels in healthy subjects (82.7 ± 20.2 , 88.2 
± 20.7) ng/ml respectively ,on the other 
hand, Oster O. et. al.[31]found that the 
selenium concentration in coronary heart 
disease was (64 ± 16) ng/ml whereas its 
level was (93 ± 15) ng/ml  in whole blood of 
healthy group with (p<0.001).  
      The decreased levels of selenium in 
ischemic heart disease patients can be 
attributed to the role of selenium as 
antioxidant. 
Table (2 ) and figure (2 ) show the results of 
statistical analysis for total magnesium 

concentrations in blood of control group 
were higher than its total concentration in 
blood of patients group (22.79±0.76 vs. 
15.47±0.53) µg/ml with high statistical 
significant (P˂0.001) , and the averages of 
magnesium concentration in common life 
span were higher in control group with 
comparison with patients group.  
      Our finding was similar to results found 
in studies , for example Oster O. et. al.[31] 
found that the magnesium level in whole 
blood of coronary heart disease patients was 
(20.40 ± 3.60) µg/l whereas its level was 
(19.92 ± 2.40) µg/l  in whole blood of 
healthy group . 
Another study conducted by Tan I. et. al.[32] 

reported that the magnesium concentration 
for acute myocardial infarction patients was 
(20 µg/ml) whereas its concentration for 
control was (21 µg/ml) .  
Statistical analysis in tables (3) , (4) and 
figures (3) , (4) showed that selenium, 
magnesium levels in male were higher than 
their levels in female for both controls and 
patients groups , the study also showed that 
there were very high significant differences 
(P˂0.001) when comparing male and female 
individually between patients and healthy 
controls. 
 These gender related differences might be 
attributed to the physiological differences 
between two genders. 
       The smoking effect on myocardial 
infarction and unstable angina had been 
studied through the investigation of the 
relationship between the blood or serum 
level of essential elements (selenium , 
magnesium) with cigarette smoking.  
      This study were not included smoker 
female in control group , whereas68.06% of 
patients were smokers. 
      Statistical results in tables (5) , (6) and in 
figures (5 ) , (6) showed that the levels of 
selenium and magnesium in smoking 
patients were lower than their levels in non-
smokers. 
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The study of Sam K. et. al.[33] improve this 
result , which they found that the smoking 
lead to reduce the serum concentrations of 
selenium and zinc among adult Bangladesh 
males with heart disease.  
      Due to the fact said the elements under 
present study (Se, Mg) plays an important 
role as antioxidants, usually these levels was 
tend to decrease in smokers because the 
smoking is tend to increase oxidative stress 
and impair oxidant defense system.[34] 
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