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ABSTRACT 

Objective The aim of the present study was to determine the levels of copper, magnesium and 

zinc in patients with acute myocardial infarction as compared with controls. 

Methods- Sixty-five samples from acute myocardial infarction patients and healthy control 

subjects were collected and centrifuged to obtain the supernatant liquid, serum for analysis. 

Trace Metal (Cu, Mg and Zn) were determined by Atomic Absorption Spectroscopy using air-

acetylene flame (AAS, Model Varian A-20). 

Results- Serum magnesium and copper levels were increased and decreased zinc levels in AMI 

patients as compared to the controls.  

Conclusion- Trace metals insufficiency may play a main role in the progression of acute 

myocardial infarction. Imbalanced levels of trace metals may assume to participate in the causes 

of acute myocardial infarction. Further research is needed for the use of trace metals as a marker. 

Keywords: Copper, Magnesium, Zinc, Acute myocardial infarction, Atomic Absorption 

Spectroscopy 
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INTRODUCTION 

Acute Myocardial Infarction is a part of acute 

coronary syndrome categorized by a typical 

clinical syndrome comprising of chest pain, 

dyspnea (1). Conversely, it has focusing 

attention on trace elements and the risk 

factors for AMI (2). It is reported that the 

serum concentration of magnesium, copper 

and zinc were changing in acute myocardial 

infarction patients as compared to the controls 

(3).  

Though acute myocardial infarction requires 

maximum studies, more evidences on its 

feasible reasons are necessary to envision its 

impending frequency, that is amongst an 

superficially healthy population progression 

after acute myocardial infarction in those with 

a low risk to high risk individuals can 

distinguish them, moreover, further 

information is needed around several factors 

and concentration of trace metals in patients 

with acute myocardial infarction as may 

useful markers. (4, 5).  

The aim of the present study was to determine 

the levels of copper, zinc and magnesium in 

patients with acute myocardial infarction as 

compared with controls. 

MATERIALS AND METHODS 

The case group was selected from patients 

visiting or admitted the cardiology at LUMHS 

City Hospital for angiography or medical 

treatment. The inclusion criterion for the case 

group was structural AMI diagnosed by 

echocardiography or angiography. The 

echocardiographic studies comprised using an 

echocardiographic machine. All the 

measurements were performed by one 

cardiologist. (6) 

Determination of trace metals sixty-five blood 

samples from AMI patients and thirty-five 

controls were collected and immediately 

centrifuged to obtain the supernatant liquid, 

serum for analysis. Cu, Mg and Zn were 

determined by Atomic Absorption 

Spectroscopy using air-acetylene flame (AAS, 

Model Varian A-20).  Each blood sample was 

centrifuged at 5000 rpm for 20 min. The 

supernatant blood serum was used for the 

analysis of trace metals copper, magnesium, 

and zinc using AAS inserting appropriate 

hollow cathode lamp in it.  

All standards used were of analytical grade. 

(7, 8) 

RESULTS 

 Fig 1 shows the demographic profile, which 

was represent age, total cases of AMI and 

male female ratio, figure 2 shows serum trace 

metals levels in the patients with AMI and 
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controls; there was an increase in serum 

copper and magnesium levels in AMI patient 

as compared to control.  Serum Zinc levels 

were decreased in the AMI patient as 

compared to the controls. 

 

 
 

Fig: 1: Demographic profile 
 

 
 

Fig: 2: Trace Metals levels in Acute Myocardial Infarction patients and Controls 
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DISCUSSION 

In the present study it was observed that 

increased serum copper and magnesium 

levels, whereas zinc level was, decreased in 

acute myocardial infarction patients as 

compared to the controls. It was observed that 

heart disease is principally a disease of zinc 

and copper metabolic disorder and that is such 

disease, the ratio of the concentration of zinc 

to copper in serum or plasma should be 

increased than controls. It was also observed 

that in patients with acute myocardial 

infarction increase serum copper levels as 

compared to controls. (9-12).  

AMI, CAD and atherosclerosis are the main 

cause of death; occurrence of these diseases in 

has reached immeasurable level (13-15). 

Trace metals are essential component and a 

variety of metalloenzymes for the 

maintenance of myocardial integrity. 

Disturbance of metals concentration in serum 

is the main reason of acute myocardial 

infarction (16, 17).  The variation in 

magnesium concentration in acute myocardial 

infarction is controversial in some study 

magnesium concentration was shown lower 

and in some study there is a higher. In order 

to verify this controversy the present study 

was carried out, our results in shows 

increased concentration of magnesium in 

serum, the current studies confirmed that the 

magnesium is a cofactor of creatine kinase 

enzyme which converts creatine into creatine 

phosphate or phosphocreatine (18). Increased 

concentration of serum magnesium may 

exclude of magnesium not merely through the 

infracted left ventricle but moreover in the 

right ventricle and the non-necrotic left 

ventricle (19, 20).   

It was reported that reduced serum zinc levels 

in patients with acute myocardial infarction in 

current study comparable results were found 

and shows reduced of serum zinc levels in 

acute myocardial infarction patients as 

compared to controls. A zinc level of acute 

myocardial infarction patients was not 

varying as compared to the healthy subjects. 

Decrease serum zinc concentration has been 

found in various types of heart disease, in 

acute myocardial infarction, serum zinc 

concentration was found to be significant 

decreased (21). Serum copper concentration is 

a component of a particular defense system to 

contribute further copper by the position of 

infarction towards decrease its substance and 

the capacity of impairment (22), in addition, 

the elevated of copper containing enzyme 

ceruloplasmin, and acute phase reactant, may 

cause for the elevated copper level (23, 24).  
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CONCLUSION 

The serum trace metals variation in heart 

diseases equivalent to the severity of the 

disorder. Trace metals insufficiency may play 

a main role in the progression of acute 

myocardial infarction. Imbalanced levels of 

metals may assume to participate in the 

causes of acute myocardial infarction. Further 

research is needed for the use of metals as a 

marker. 

REFERENCES 

[1] Lloyd- Jones DM. Cardiovascular risk 

prediction: basic concepts, current 

status, and future directions. 

Circulation. 121: 1768—1777. (2010) 

[2] Kohn MA1, Kwan E, Gupta M, Tabas 

JA. Prevalence of acute myocardial 

infarction and other serious diagnoses 

in patients presenting to an urban 

emergency department with chest 

pain. J Emerg Med.  29(4):383-90. 

(2005) 

[3] Goldberg, R.J., Spencer, F.A., 

Yarzebski, J., Lessard, D., Gore, J.M., 

Alpert, J.S., Dalen, J.E. A 25-year 

perspective into the changing 

landscape of patients hospitalized with 

acute myocardial infarction (the 

Worcester Heart Attack Study). Am J 

Cardiol. ; 94: 1373–1378. (2004) 

[4] Hanania, G., Cambou, J.P., Gueret, P., 

Vaur, L., Blanchard, D., Lablanche, 

J.M., Boutalbi, Y., Humbert, R., 

Clerson, P., Genes, N., Danchin, N., 

USIC 2000. Investigators 

Management and in-hospital outcome 

of patients with acute myocardial 

infarction admitted to intensive care 

units at the turn of the century(results 

from the French nationwide USIC 

2000 registry) . Heart.;90:1404–1410. 

(2004). 
[5] Koşar F, Sahin I, Taşkapan C et al. 

Trace element status (Se, Zn, Cu) in 

heart failure. Anadolu Kardiyol Derg 

6:216–220. (2006) 

[6] Saira Baloch, Bikha Ram 

Devrajani, Mohsin Ali Baloch, 

Mohammad Ali Pir. Lipid profile in 

children with coronary artery disease 

in Sindh, Pakistan. World J Cardiol. 

Jul 26; 6(7): 671–674. (2014) 

[7] Saira Baloch, Bikha Ram Devrajani 

Marya Baloch and Mohsin Ali Baloch. 

Trace Metals concentration in patients 

with falciparum Malaria by Atomic 

Absorption Spectroscopy. Nature and 

Science. 11(4). (2013) 

[8] Saira Baloch., Ali Raza Memon., Atif 

Sitwat Hayat, Naila Masood. 



Saira Baloch et al                                                                                                                          Research Article 
 

 
5480 

IJBPAS, August, 2015, 4(8) 

Evaluation of Serum Copper and 

Serum Zinc in Hypothyroidism 

Patients. ARPN J. S & T. ISSN 2225-

7217. (2013) 
[9] Hsieh BT, Chang CY, Chang YC, 

Cheng KY. Relationship between the 

level of essential metal elements in 

human hair and coronary heart 

disease. J Radioanal Nucl Chem ; 290: 

165-169. (2011) 

[10] Moller, J.E., Brendorp, B., Ottesen, 

M., Kober, L., Egstrup, K., Poulsen, 

S.H., Torp-Pedersen, C., Bucindolol 

Evaluation in Acute Myocardial 

Infarction Trial Group. Congestive 

heart failure in preserved left 

ventricular systolic function after 

acute myocardial infarction(clinical 

and prognostic implications) . Eur J 

Heart Fail.5:811–819. (2003). 
[11] Ramprasad Nagarajrao. Study of 

trace elements and malondialdehyde 

levels in cardiovascular disease 

patients. Int. J. Adv. Res. Biol.Sci. 

1(9): (2014): 25–32. 

[12] Ahmad A, Tanvir ZH, Hussain Z. 

Acute myocardial infractions; Serum 

magnesium and electrolyte levels at 

presentation in emergency 

department. Professional Med J Jun. 

17 (2): 246— 251. (2010) 

[13] Akcil E, Yavuz G, kocak M. Effects 

of inflammation and anti- 

inflammatory treatment on serum 

trace elements concentrations. Biol 

Trace Elem Res. 93: 95—104. (2003) 

[14] J. Y. Uriu-Adams and C. L. Keen, 

“Copper, oxidative stress, and human 

health,” Molecular Aspects of 

Medicine, vol. 26, no. 4-5, pp. 268–

298, (2005). 

[15]  Zhelong Xu, Juan Zhou. Zinc and 

myocardial ischemia/reperfusion 

injury. Volume 26, Issue 6, pp 863-

878. (2013) 

[16]  Ayşegül Bayır,  Hasan Kara,  Aysel 

Kıyıcı,  Bahadır Öztürk, Fikret 

Akyürek, Levels of Selenium, Zinc, 

Copper, and Cardiac Troponin I in 

Serum of Patients with Acute 

Coronary Syndrome. Biological 

Trace Element Research. Volume 

154, Issue 3, pp 352-356. (2008) 

[17] P. Monica Lind a, Lena Olsén a , 

Lars Lind b. Circulating levels of 

metals are related to carotid 

atherosclerosis in elderly. Sci Total 

Environ (2011). 



Saira Baloch et al                                                                                                                          Research Article 
 

 
5481 

IJBPAS, August, 2015, 4(8) 

[18] Little PJ, Bhattacharya R, Moreyra 

AE, Korichneva IL. Zinc and 

cardiovascular disease. Nutrition 

26:1050–1057. (2010) 

[19] Topuzoglu G, Erbay AR, Karul AB et 

al. Concentrations of copper, zinc, 

and magnesium in sera from patients 

with idiopathic dilated 

cardiomyopathy. Biol Trace Elem 

Res 95:11–17. (2003). 

[20] Altekin E, Çoker C, Şişman AR, 

Onvural B, Kuralay F, Kirimli O. The 

relationship between trace elements 

and cardiac markers in acute 

coronary syndromes. J Trace Elem 

Med Biol 18:235–242. (2005) 

[21] Shokrzadeh M, Ghaemian A, 

Salehifar E, Aliakbari S, Saravi SS, 

Ebrahimi P. Serum zinc and copper 

levels in ischemic cardiomyopathy. 

Biol Trace Elem Res 127:116–123. 

(2009) 

[22] Ghayour-Mobarhan M, Shapouri-

Moghaddam A, Azimi-Nezhad M et 

al. The relationship between 

established coronary risk factors and 

serum copper and zinc concentrations 

in a large Persian cohort. J Trace 

Elem Med Biol 23:167–175. (2009) 

[23] Salehifar E, Shokrzadeh M, 

Ghaemian A et al. The study of Cu 

and Zn serum levels in idiopathic 

dilated cardiomyopathy (IDCMP) 

patients and its comparison with 

healthy volunteers. Biol Trace Elem 

Res 125:97–108. (2008) 

[24] Ghaemian A, Salehifar E, Jalalian R 

et al. Zinc and copper levels in severe 

heart failure and the effects of atrial 

fibrillation on the zinc and copper 

status. Biol Trace Elem Res 

143:1239–1246. (2011). 

 


