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Table 1. Levels of Cu in sera of cardiovascular patients and of control 
group ( g/L) 

Patients group Control groups Significance 

Range 772 - 1105 698 - 1062 
P < 0.01 

Mean ± SD 981.85 ± 12.20 815.55±18.11 

Median 964.18 769.45 

CI 95% 925.82 – 985.21 788.41 – 824.57 

Number of 
samples 

83 70

Table 2. Levels of Zn in sera of cardiovascular patients and group of 
control ( g/L) 

Patients group Control groups Significance 

Range 428-980 825-1170 
P< 0.001 

Mean ± SD 790±32.86 995.04±18.85 

Median 786.34 1005.00 

CI 95% 723.23 – 856.46 956.14 – 1033.94 

Number of 
samples 

83 70

Table 3. Levels of Se in sera of cardiovascular patients and group of 
control ( g/L) 

Patients group Control groups Significance 

Range 14.20-80.60 41-88 
P< 0.001 

Mean ± SD 46.98±3.44 65.84±2.063 

Median 45.90 65.60 

CI 95% 41.84 – 52.12 61.60 – 70.12 

Number of 
samples 

83 70

Graphic 1. The cumulative frequency distribution of the copper 
serum (S-Cu) in healthy subjects and cardiovascular patients. 

Graphic 2. The cumulative frequency distribution of serum zinc 
(S-Zn) in healthy subjects and cardiovascular patients. 

Graphic 3. The cumulative frequency distribution of the serum 
selenium (S-Se) in healthy subjects and cardiovascular 
patients. 



11  

ISSN 2521-7321  



12  

ISSN 2521-7321  

(

Conclusion 



  13  

ISSN 2521-7321  

References 
 

1. Linder M. C, Hazeghazman M. Copper 
biochemistry and molecular biology. 
Am.J.Clin.- Nutr. 1996, 63, S797 – 811. 

2. Kralik A, Eder K, Kirchgessner Influence of 
zinc and selenium deficiency on 
parameter relating to thyroid hormone 
metabolism. Horm. Metab. Res. 1996, 28, 
223-226. 

3. Cordova A, Alvarerez-Mon M. Behaviour of 
zinc in exercise: a special reference to 
immunity and fatigue. Neurosci. 
Biobehavior. Rev, 1995, 19, 439-445. 

4. Metz W Trace elements and 
atherosclerosis. Fed.Proc, 1982, 41: 2807  

5. Wada O, Yanagisawa H Trace elements 
and their physiological roles. Nippon 
Rinsho 1996, 54:5 

6. Halliwell B, Cross C.E. Oxygen-derived 
species: their relation to human disease 
and environmental stress. Environ. Health 
Perspect., 1994, 102(Suppl. 10), 123-129 

7. Telisman S. Interaction of essential 
and/or toxic metals and metalloids 
regarding individual differences in 
susceptibility to various toxicants 
andchronic diseases in man. Arh. Hig. 
Rada Toksikol, 1995, 46. 459-476. 

8. Cerrutti P, Ghosh R, Oya Y, Amstad P. The 
role of cellular antioxidant defence in 
oxidant carcinogenesis. Environ. Health. 
Perspect. 1994,102 (Suppl. 10), 123-129  

9. Chrouspos G.P, Gold P.W. The concepts of 
stress and stress system disorders, J. Am. 
Med. Assoc., 1992, 267, 1244-1252 

10. Ader R, Cohen N, Felten D. 
Psychoneuroimmunology: interaction 
between the nervous system and the 
immunity system. Lancet, 1995, 345, 99-
103 

11. Yahya M, M Ewadh , ALshok M CVDs 
Correlation with Trace Elements in Hilla 
City Advances in Life Science and 
Technology 2014, 2014, 17: 63-66 

12. Cikim G, Canatan H, Gursu MF, Gulcu F, 
Baydas G, Kilicoglu AE. Levels of zinc and 
lipid peroxidation in acute coronary 
syndrome. Biol Trace Elem Res 2003; 96: 
61-69. 

13. Sinning CR, Schnabel RB, Wild PS, Zeller 
T. Serum selenium and prognosis in CVD: 
results from the AtheroGene study. 
Atherosclerosis  2010; 209: 271-277. 

14. Venardos KM, Perkins A, Headrick J, Kaye 
DM. Myocardial ischemia-reperfusion 
injury, antioxidant enzyme systems, and 
selenium: a review. Curr Med Che  2007; 
14: 1539–1549. 

15. Venardos K, Harrison G, Headrick J, 
Perkins A. Selenium supplementation and 
ischemia-reperfusion injury in rats. Redox 
Rep  2004; 9:317–320. 

16. Rayman MP. The importance of selenium 
to human health. Lancet  2000; 356:233–
241. 

17. Blankenberg S, Rupprecht HJ, Bickel C, et 
al. Glutathione peroxidase 1 activity and 
cardiovascular events in patients with 
coronary artery disease. N Engl J Med 
2003; 349: 1605– 1613. 

18. Navarro-Alarcon M, Lopez-Martinez MC. 
Essentiality of selenium in the human 
body: relationship with different diseases. 
Sci Total Environ 2000; 249:347– 371. 

19. Salonen JT, Alfthan G, Huttunen JK, 
Pikkarainen J, Puska P. Association 
between cardiovascular death and 
myocardial infarction and serum selenium 
in a matched-pair longitudinal study. 
Lancet 1982; 2: 175–179. 

20. Flores-Mateo G, Navas-Acien A, Pastor-
Barriuso R, Guallar E. Selenium and 
coronary heart disease: a meta-analysis. 
Am J Clin Nutr  2006; 84: 762- 773 

21. Bleys J, Miller ER, Pastor-Barriuso R, Appel 
LJ, Guallar E. Vitamin-mineral 
supplementation and the progression of 
atherosclerosis: a meta-analysis of 
randomized controlled trials. Am J Clin 
Nutr  2006; 84: 880- 887. 

22. Bandyopadhyay D, Chattopadhyay A, 
Ghosh G, Datta AG. Oxidative 
stressinduced ischemic heart disease: 
protection by antioxidants. Curr Med 
Chem. 2004 Feb;11(3):369–87 

23. Scolletta S, Carlucci F, Biagioli B, 
Marchetti L, Maccherini M, Carlucci G, et 
al. NT-proBNP changes, oxidative stress, 
and energy status of hypertrophic 
myocardium following 
ischemia/reperfusion injury. Biomed 
Pharmacother. 2007 Feb–Apr;61(2–
3):160–6 

24. Thangadurai A, Sagayam S, 
Rajamanickam V, Saranathan E(2012), 
Trace Elements as Risk Indicator for 
Coronary Artery Disease among Cigarette 
Smokers, Int J of Pharm and Clin Res; 
4(4): 73-76 

25. Paola A., Tenorio Rodriguez1, LC Méndez-
Rodríguez, E Serviere-Zaragoza, T. 
Zenteno-Savín (2013)), Antioxidant 
Substances and Trace Element Content in 
Macroalgae from a Subtropical Lagoon in 
the West Coast of the Baja California 
Peninsula, Vitam Trace Elem. 2:1 

26. Beck FW , Prasad AS , Kaplan J , 
Fitzgerald JT, Brewer GJ(1997), Changes 
in cytokine production and T cell 
subpopulations in experimentally induced 
zinc-deficient humans. Am. J. Physiol , 
272: 1272. 

27. F uparigova, T Stafilov (2011), 
Determination of Selenium in Human 
Blood Serum by Electrothermal Atomic 
Absorption Spectrometry, Chem Sci J, Vol. 
CSJ-46 

28. Marjolaine R, Philippe R, Nihar R ,Evelyne 
T , Emmanuel B (2008), The antioxidant 
properties of serum albumin, FEBS 
Letters, 582: 1783–1787 

29. Cornelis R, Sabbioni E, Van den Venne M. 
T. Trace elements reference values in 
tissues from inhabitants of the European 
Community. VII Review of trace elements 
in blood, serum and urine of the Belgian 
population and critical evaluation of their 
possible use as reference values, Sci. 
Total, Environ., 1994, 1548, 191-226  

30. Alfthan G, Neve J. Selenium intakes and 
plasma selenium levels in various 
populations. In: Natural antioxidants and 
food quality in atherosclerosis and cancer 
prevention. The Royal Society of 
Chemistry, Cambridge, 1996, 161-167  

31. Telisman S. Toxicology: effects of age, sex 
and other factors . In: ILO Encyclopedia of 
Occupational Health and Safety. 4th 
Edition. International Labour Office, 
Geneva, 1997, Vol. 1, 16-33  

32. Golubkina N.A, Alfthan G. V The human 
selenium status in 27 regions on Russia J. 
Trace Elements Med. Biol. 1999, Vol 13, 
15-20  

33. Rukgauer M, Klein J, Kruse-Jarres JD: 
Reference values for the trace elements 
copper, manganese, selenium and zinc in 
the serum/plasma of children, 
adolescents and adults. J Trace Elem Med 
Biol 1997;11:92– 98. 

34. Torra M, Rodamilans M, Montero F, 
Corbella J: Serum selenium concentration 
of a healthy northwest Spanish 
population. Biol Trace Elem Res 
1997;58:127–133. 

35. Hughes K, Chua LH, Ong CN: Serum 
selenium in a general population of 
Singapore, 1993 to 1995. Ann Acad Med 
Singapore 1998;27: 520–523. 

36. Martin-Lagos F, Navarro-Alarcon M, Terres-
Martos C, Lopez-Garcia de la Serrana H, 
Lopez-Martinez MC: Serum zinc levels in 
healthy subjects from southeastern 
Spain.Biol Trace Elem Res 1998;61:51– 6 


