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Abstract

Acute Myocardial Infarction (AMI) implies interference of blood supply to a piece of the heart, and it 

is quite often because of the development of occlusive clots at the site of crack or disintegration of an 

atheromatous plague in coronary corridor making heart cell kick the bucket and without therapy the infarct 

related vein remains forever impeded in 30 % of patients. Sixty subjects divided into two groups smoker 

AMI (SAMI) (40 patients) and Control (CNT) (20 subjects). Serum Fe, Zn, and Mg were measured by 

Colorimetric method. In the Atomic Absorption Spectrometry techniques, AAS the samples are vaporized 

into free, neutral atoms and illuminated by a light source that emits the atomic spectrum of the element under 

analysis were used to estimation of Serum Cu, Co, Cr, and Mo levels. Serum levels of all heavy and trace 

elements such as Fe, Zn, Mg, Cu, Co, Cr, and Mo levels were found significant differences between SAMI 

and CNT groups(P-value < 0.05). Smoking status of AMI patients may be the main cause and risk factors to 

differences of heavy and trace elements and not because only incidence of AMI. 
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1. Introduction 

Acute Myocardial Infarction (AMI) means 

interruption of blood supply to a part of the heart, 

and it is almost always due to the formation of 

occlusive thrombus at the site of rupture or erosion 

of an atheromatous plague in coronary artery 

causing heart cell to die and without treatment the 

infarct related artery remains permanently 

occluded in 30% of patients (Bloomfield et al., 

2006). Morphologically AMI can be 

subcategorized into transmural that’s mean of 

associated with atherosclerosis involving major 
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coronary artery, it  can be sub-classified into 

anterior, posterior or inferior, transmural 

infarction extends through the whole thickness of 

heart muscle and is usually a result of complete 

occlusion of area`s blood supply. Subendocardial, 

that’s mean of involving a small area in the 

subendocardial wall of left ventricle, ventricular 

septum or papillary muscles (Rezen, 2010). The 

subendocardial area farthest from the heart`s blood 

supply and is more susceptible to this type of 

pathology (Rayan et al., 1999). 

Hyperlipidemia means high levels of lipid 

are in the blood (Wood et al., 1986). It acts as a 

risk factor of obesity associated a very high 

incidence of coronary heart disease (Jupta et al., 

2008). Hyperlipidemia can be classified either 
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primary or secondary, depending on its causes 

primary hyperlipidemia is due to genetic defect or 

family history of hyper lipidemia caused by 

decreasing activity of lipoprotein lipase 

(Beaglehole, 2004). Cigarette smoking is a major 

modifiable risk factor for cardiovascular disease, 

including coronary artery disease, stroke, 

peripheral vascular disease, and congestive heart 

failure(White and Chew, 2008). The hazardous 

effects of smoking on the cardiovascular system 

are due to the acute effects on platelets, function 

of endothelial progenitor cells, vascular endo-

thelial function, and heart rate variability whether 

it is in active smokers or in passive smokers 

(Allender et al., 2008). The risk for CAD among 

smokers is dose-related (ESC/ACC, 2000). The 

mechanisms by which cigarette smoke causes 

CVD are multiple and are synergistic (Valentine 

and Eric, 2007). They include thrombosis, 

endothelial dysfunction, atherosclerosis, and 

hemodynamic effects. Smoking enhances 

thrombosis by increasing platelets adherence to 

endothelium and platelets aggregation (Libby, 

2005), causes endothelial dysfunction from 

oxidative damage caused by lipid peroxidation and 

production of free radicals (Robert and Jane, 

2005). Also there is evidence of elevated levels of 

C-reactive protein (CRP), fibrinogen, interleukin-6 

and leukocytosis in chronic smokers (Stone, 

1994). Acute and chronic smoking has 

vasoconstrictor effects on coronary vasculature 

(Harvel and Rapaport, 1995). The aim of this 

study to assessment of some trace elements such 

as Cu, Zn, Mo, Fe, Co, Mg and Cr and lipids 

profile in Acute myocardial infarction of 

prolonged smoker patients. 

2. Materials and Methods 

 Venous blood samples were drawn from 

all subjects (SAMI and CNT). Five milliliters of 

blood were obtained from each subject and pushed 

slowly into plain disposable tubes. Blood was 

allowed to clot at 37˚C for 10-15 minutes and then 

centrifuged at 3000 rpm for approximately 15 min 

then the serum was divided into five aliquots and 

stored at -20 ˚C until analysis (the concentrations 

of serum Iron (Fe), Zinc (Zn), Magnesium (Mg), 

Copper (Cu), Cobalt (Co), Chromium (Cr), and 

Molybdenum (Mo) were measured.  

Determination of Serum Fe, Zn, and Mg 

 Serum iron (Fe) was measured by 

Colorimetric method. Iron reacts with 

Chromazurol B (CAB) and Cetyltrimethyl-

ammonium bromide (CTMA) to form a colored 

ternary complex with an absorbance measured at 

623 nm. The intensity of the color produced, is 

directly proportional to the concentration of iron 

in the sample. Serum zinc (Zn) was estimated by 

Spectrophotometric method. Zinc forms with 2-(5-

Brom-2-pyridylazo)-5-(N-propyl-N-sulfo propyl 

amino)-phenol a red chelate complex. The 

increase in absorbance can be measured and is 

proportional to the concentration of total zinc in 

the sample. Serum magnesium (Mg) was 

measured by Gindler, Heth and Khayam-Bashi 

method. Calmagite, a metallochromic indicator (1-

[1-hydoxy-4-methyl-2-phenolazo]-2-naphtol-4-

sulfonic acid), forms in basic buffered medium a 

colored complex with the magnesium. 

Fe (μg/dl) = [(ASample) ÷ (AStandard)] × 200 

(Standard Concentration) 

Zn (μg/dl) = [(Aspecimen) ÷ (Astandard)] × 200 

Mg (mg/dl) = [(Abs (Assay)) ÷ (Abs (Standard))] × 2 

mg/dl (Standard concentration) 

Determination of Serum Cu, Co, Cr and Mo  

In the Atomic Absorption Spectrometry 

(AAS) techniques, the samples are vaporized into 

free, neutral atoms and illuminated by a light 

source that emits the atomic spectrum of the 

element under analysis. The absorbance gives a 

quantitative measure of the concentration of the 

element. Inductively Coupled Plasma Atomic 

Emission Spectrometry (ICP-AES) and 

Inductively Coupled Plasma Mass Spectrometry 

(ICP-MS) are multi-element techniques. 

Preparation of standard curve of trace elements by 

addition of 10 µl of (0, 25, 50, 75, 100) ppb of Cu, 

Co, Cr, and Mo solution to the graphite tube of 

graphite furnace Atomic absorption instrument. 

Standard curve of copper was drawn by 

instrument after it measured the absorbencies of 

them. Concentrations of serum trace elements in 
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patients and control were measured by the same 

instrument dependence on the following Standard 

curve (Figure - 1).  

 
Figure - 1:Standard curves of Trace elements assay by AAS 

Statistical Analysis 

  The results were expressed as mean ± SD 

of mean. T-test and the linear regression analysis 

were used for determination of the level of 

significance. Statistical analyses were performed 

with Statistical Package for the Social Sciences 

(SPSS) version 19.0 software. P-value of < 0.05 

was considered to be statistically significant. 

3. Results 

There were no statistically significant 

difference between the mean age of patients 

(57.33 ± 2 years) and the mean age of 

control(56.22 ± 3 years), (P-value ˃ 0.05), while  

there were significant difference in BMI between 

SAMI and CNT groups, as shown in Table - 1. 
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Table - 1: Characteristics of Study sample 

Parameters SAMI 

N = 40 

CNT 

N = 20 

P-Value 

Age (years)Mean ± SD* 57.33±2 56.22 ± 3 0.334 

Age range (years) 48 – 74 42 – 71 0.565 

Gender (M:F) 22:18 12: 8 0.025* 

Body mass index(kg/m2) 

Mean ± SD 

29.22 ± 1.89 23.2 ± 3.0 0.000* 

Serum levels of all trace elements such as Fe, Zn, Mg, Cu, Co, Cr, and Mo levels were found 

significant differences between SAMI and CNT groups (P-value < 0.05). 

Table - 2: Trace elements levels in both groups 

Parameters SAMI 

Mean ± SD 

N=40 

CNT 

Mean ± SD 

N=20 

P-Value* 

Fe 176±22 98±12 0.000 

Zn 49±3.9 66±5 0.000 

Mg 1.88±.09 2.54±0.77 0.000 

Cu 124±26 189±17 0.000 

Co 0.22±.09 0.67±0.088 0.000 

Cr 0.54±0.06 0.98±0.076 0.000 

Mo 0.16±0.065 0.74±0.031 0.000 

4. Discussion 

In study, concentrations of heavy metals 

(iron (Fe), zinc (Zn), magnesium (Mg), copper 

(Cu), cobalt (Co), chromium (Cr), and 

molybdenum (Mo) were compared in the SAMI 

and CNT and the relationship between smoking 

status and higher concentrations of the metals was 

estimated. To recapitulate, the results indicated 

that concentrations of the analyzed trace and 

heavy metals were significantly differs in the 

blood serum of the SAMI group compare to CNT 

group. Smoking cessation is one of the most 

effective secondary prevention measures after 

Acute Myocardial Infarction (AMI). However, 

around 50 % of smokers do not quit smoking after 

AMI. The aim of the present study is to estimate 

the proportion of patients quitting smoking and to 

identify determinants of persistent smoking after 

AMI in a region with increased cardiovascular 

mortality. We also assessed the time of smoking 

status after AMI (Stang and Stang, 2014). Factors 

that were associated with smoking status were  

 

 

found in the category of socio-demographic 

characteristics, risk factors for AMI, and clinical 

care, but not in symptoms of AMI. This study 

found no association between ages of patients and 

control due to AMI and smoking status. In the 

other hand, the previous study showed similar 

results (Ibanez et al., 2017). A systematic review 

validated the epidemiological data regarding the 

impact of Pb and Cd on the development of CVDs 

(Lamas et al., 2016), while a few animal studies 

proved that atherosclerosis of the aorta is induced 

by the metals (Reviset al.,1981).  

 

Other research showed that essential 

elements in the Blood serum (including Iron (Fe), 

cobalt (Co), copper (Cu), zinc (Zn), and selenium 

(Se) can play a role in the development of CVDs 

in the general population. The smoking duration 

effect on cadmium, lead, and iron levels was not 

significant in our study. Previous study showed 
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that duration of smoking significantly impacts on 

heavy metal level (Kim Hyungjo et al., 2016). 

Serum levels of all trace elements such as Fe, Zn, 

Mg, Cu, Co, Cr, and Mo levels were found 

significant differences between SAMI and CNT 

groups (P-value < 0.05). the changing study 

parameters of this may be due to smoking status 

effects on levels of trace and heavy metals.  

5. Conclusion  

Smoking status of AMI patients may be 

the main cause and risk factors to differences of 

heavy and trace elements and not because only 

incidence of AMI. 
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