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Background: Acute Coronary Syndromes (ACS) represents a 

pathological, diagnostic, and risk continuum from unstable angina 

through myocardial infarction (MI) with or without ST-segment 

elevation. These three conditions share a very similar pathology, 

although treatment differs. Elevated markers of inflammation, in 

particular CRP, are associated with an increased risk of future 

cardiovascular events in healthy subjects, Increased oxidative stress and 

the generation of the free oxygen radicals can result in modification of 

LDL to oxidized LDL that could lead to atherosclerotic lesions, 

Elevated levels of CK-MB have been regarded as biochemical markers 

of myocyte necrosis. 

Objective: The aim of this study was to investigate the predictive value 

of CK-MB and oxidative stress (MDA) in acute coronary syndromes.  

Patients and Methods: 101 cardiac patients were admitted to the 

coronary care unit, Ibn alnafees Hospital and Al kindy Hospital over 

the period July 2013 and March 2014 with the clinical diagnosis of 

acute coronary syndrome their ages range was (24-84) years, the 

number of male was (65) (64.36%) and female was (37) (36.63%).39 

healthy control (age,sex,matched) were enrolled in this study. All 

cardiac patients have routine ECG,cardiac biomarkers measurements 

especially(CK-MB),serelogical markers (C-RP),lipid profile test and 

oxidative stress markers(MDA).10 ml of blood needed for assessment 

of the above makers.    

Results: Oxidative Stress and Cardiac Biomarkers in Patients with 

Acute Coronary Syndromes (ACS) 101 were found significantly high 

in patients with ACS as compared to healthy subjects but significantly 

decreased in HDL-cholesterol in ACS patients as compared to healthy 

controls. ACS is associated with greater than normal lipid peroxidation. 

Conclusion: Our study shows a significantly increase in lipid 

peroxidation and cardiac biomarkers in the circulation of patients with 

ACS. A significant decrease level of HDL-C were observes only in 

ACS patients. These finding suggest these biomarkers may be useful 

diagnosis of patients with ACS. 
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Introduction:- 
Coronary atherosclerosis is the cause of CHD (Davies et al., 1985, Fuster et al., 1992). Typical symptoms are chest 

pain and dyspnoea on exertion and are the result of reduced blood flow to myocardium. The reduction in blood flow 

is, in turn, caused by atherosclerotic plaques narrowing the coronary vascular lumen and thus decreasing the 

nutritional blood flow. In the event of sudden rupture or erosion of the plaque, a thrombogenic mass bulges into the 

arterial lumen, activates thrombocytes and the coagulation system.  

 
The result of this cascade of events is an occlusive thrombus which immediately reduces or discontinues the blood 

flow to the myocardium and leads to acute coronary syndromes (ACS) including unstable angina, acute myocardial 

infarction or sudden cardiac death (Davies et al., 1985, Fuster et al., 1992, and Falk et al., 1995).Plaque rupture is 

the main cause of fatal acute myocardial infarction and / or sudden cardiac death. These three conditions share a 

very similar pathology, although treatment differ (Jones et al., 2003). 

 

Acute myocardial infarction (AMI) is one of the major causes of mortality and morbidity in the world. (Ojha et al., 

2008). The most common cause of an AMI is atherosclerotic coronary artery disease (CAD) with erosion or rupture 

of a plaque causing transient, partial or complete arterial occlusion. 

 

Heart cannot continue to function without adequate blood flow, and if it is severely compromised, death is 

inevitable. ).several risk factors for coronary heart disease have been well documented, including hypertension, 

hyperlipidemia,diabetes, appositive family history,smoking,obesity and inactivity.However,these factors explain 

only part of attributable cardiovascular disease.(Kasap et al.,2007,Pasupathi et al.,2009). Myocardial antioxidants 

inhibit or delay the oxidative damage to sub cellular proteins, carbohydrates, lipids and DNA. There is evidence that 

antioxidants can protect against free radical defense, which is responsible for reperfusion-induced damage and lipid 

peroxidation, and may thereby inhibit thrombosis, myocardial damage and arrhythmias during AMI. Antioxidant 

status is a critical tool for assessing redox status (Giselli et al., 2000). The antioxidant status or related antioxidants 

may play an important role in protecting the organism from free-radicals-mediated damage (Patra et al., 2001). The 

role that such compounds play in AMI development is important, since their presence may decrease the damage 

resulting from blood ROS during reperfusion. 

 

In recent years, there has been a growing interest in studying the role of lipid peroxidation and ant ioxidant status in 

shock patients. There is evidence that antioxidants can protect against free radical production, which is responsible 

for reperfusion-induced damage and lipid peroxidation, and may thereby inhibit thrombosis, myocardial damage and 

arrhythmias during AMI. , the present study was undertaken to assess the serum levels of C-RP,lipid 

profile,Oxidative stress(MDA),and Cardiac biomarker(CKMB) in patients with ACS. 

 

Subjects and Methods:- 
The population consisted of 140   subjects divided into three groups, 39 with UA their age range (21-70), 62 with 

AMI their age range (39-70). The other 39 subjects age and sex matched healthy subjects were studied as controls 

(This group includes 39 subjects who had no history or clinical evidence of cardiac diseases or any chronic 

disease).All patients had been admitted to the Coronary Care Units (CCU) of Ibn alnafees Hospital and Al kindy 

Hospital, between July 2013 and March 2014.The clinical examination and diagnosis were performed by physician 

specialized in in Ibn Al-Nafees Cardiac Specialty Teaching hospital and AL-KindyTeaching hospital. 

 

CK-MB was measured by CK-MB Kit (Fluid Stable), on photometric systems using optimized UV test according to 

DGKC (German Society of Clinical Chemistry) and IFCC (International Federation of Clinical Chemistry and 

Laboratory Medicine). 

 

 C-RP was determined in serum using commercially available ELISA and performed as recommended in leaflet with 

kit. (Wiesbaden.Germany) 

 

Lipid peroxides were estimated by measurement of thiobarbituric acid reactive substances in plasma by the method 

of Buege and Aust (1978). The pink chromogen produced by the reaction of thiobarbituric acid with 

malondialdehyde, a secondary product of lipid peroxidation was estimated. The absorbance of clear supernatant was 

measured against reference blank at 535 nm. 
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Statistical Analysis: 

All data were expressed as mean ± SEM. The statistical significance was evaluated by Student’s t- test using 

Statistical Package for the Social Sciences (SPSS Cary, NC, USA) version 12.0. 

 

Result:- 
Serum serological markers(C-RP), Cardiac biomarkers (CKMB),Oxidative stress (MDA) and Lipid profile  levels 

were estimated in 101 patients with ACS, (62 AMI & 39 UA) compared with 39 healthy control group, age and sex 

matched. 

 

As expected, the patients had significantly higher level of total cholesterol, triglyceride, LDL-cholesterol and 

VLDL-cholesterol levels but lower HDL-cholesterol levels than the healthy controls. The level of CK-MB and CRP 

in normal healthy subjects and ACS subjects was depicted in Table 1.The significantly increases in the level of CK-

MB and  

 

CRP seen in ACS patients when compare to control subjects. 

 

The concentrations of serum level MDA, are presented in Table 1.Total Lipid peroxidation MDA are significantly 

higher in ACS patients as compared with normal subjects. 

 

Table 1:- The Anthropometric and biochemical variables among the three studied groups. 

Parameters Control Unstable angina Acute myocardial infarction P(ANOVA)-(T-Test) 

NO. 39 39 62 ……………… 

Mean±SEM 33.95± 6.57 47.07 ±12.49 56.70±1.58 AMI x UA: p< 0.01 

ACS x C:   P<0.0001 

C-RP(mg/l) 2.35 5.66 9.08 AMI x UA: p< 0.460 

ACS x C:    P<0.001 

CKMB(IU/L)   ……. 10.61 2.38 AMI x UA: p<0.311  

ACS x C:   P<0.001 

MDA(µmol/l) 0.58 1.33 1.63 AMI x UA: p<0.001  

ACS x C:   P<0.00001 

TG (mg/dl) 97.51 192.12 234.32 AMI x UA: p< 0.001 

ACS x C:   P<0.001 

TC (mg/dl) 169.30 268.22 274.79 AMI x UA: p<0.05  

ACS x C:   P<0.001 

HDL-c (mg/dl) 40.86 34.76 33.44 AMI x UA: p<0.001  

ACS x C:    P<0.001 

LDL-c (mg/dl) 109.70 193.20 195.98 AMI x UA: p<0.719  

ACS x C:    P<0.001 

 

Discussion:- 
Oxidative stress has been regarded as one of the most important contributors to the progression of atherosclerosis 

(Halliwell, 1994). Increased lipid peroxidation is thought to be a consequence of oxidative stress, which occurs 

when the dynamic balance between prooxidant and antioxidant mechanism is impaired. In ischemia, the ATP is 

drastically reduced and is converted to hypoxanthine and then to uric acid by xanthine oxidase upon reperfusion. It 

has been suggested that increased lipid peroxides levels in blood of patients with AMI (Chamblee et al., 2000). We 

observed that increased concentrations of MDA in the circulation of total ACS patients indicating increased lipid 

peroxidation. Our results agreement with previous study done by ( Peking et al., 2004) who showed that plasma 

levels of malondiaaldehyde were significantly increased in unstable angina and acute myocardial infarction., patients 

when compared with control  subjects. Our Data also in accordance with previous reports (Senthil et al., 2004). 

Changes in the concentration of plasma lipids including cholesterol are complications frequently observed in 

patients with MI and certainly contribute to the development of vascular disease. Cholesterol has been singled out as 

the primary factor in the development of atherosclerosis. HDL is regarded as one of the most important protective 

factors against arteriosclerosis. HDL’s protective function has been attributed to its active participation in the 

reverse transport of cholesterol. 
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Numerous cohort studies and clinical trials have confirmed the association between a low HDL and an increased risk 

of coronary heart disease (Tomas et al, 2004). The concentration of LDL correlates positively whereas HDL 

correlates inversely to the development of coronary heart disease. Smokers have significantly higher serum 

cholesterol, triglyceride, and LDL levels, but HDL is lower in smokers than in non-smokers (Ambrose and Barua, 

2004). Evidence suggests that oxidatively modified LDL contribute to the pathogenesis of atherosclerosis. Increased 

oxidative stress and the generation of the free oxygen radicals can result in modification of LDL to oxidized LDL 

that could lead to atherosclerotic lesions (Kharb and Singh, 2000). 

 

Elevated levels of CK-MB have been regarded as biochemical markers of myocyte necrosis (Yilmaz et al., 2006). 

CK and more particularly its isoenzyme CK-MB still have a formal place in defining myocardial infarction. These 

enzymes normally exist in cellular compartment and leak out into the plasma during myocardial injury due to 

disintegration of contractile elements and sarcoplasmic reticulum (Hamm and Braunwald 2000; Kasap et al., 2007). 

The cardiac-specific troponins are highly sensitive and specific markers of myocardial damage and therefore cardiac 

troponins are the preferred markers for the diagnosis of myocardial infarction (Kasap et al., 2007; Gupta et al., 

2008). In this study, increased CK-MB levels were found in patients with UA and AMI as compared to healthy 

controls. The mean CK-MB value was just above the reference range that adapted from the kit. This is considered 

reliable because peak activity of CK-MB is usually seen at 18 to 24 hours and return to baseline level by 36 to 40 

hours (Puleo et al 1990). 

 

In sixty two patients with AMI, another sample was collected from them; the mean CK-MB values of this group was 

significantly high and in some cases reach 9times more than the upper normal value. The CK-MB values of this 

group confirm the diagnosis of MI as the mode of release of CK-MB in this group suggest myocardial injury 

because non cardiac release of CK generally follows a flatter curve, with elevations that both rise and disappear 

more slowly than seen with an acute MI (Adams et al 1993). 

 

Inflammation plays a role in the development of atherosclerosis and coronary heart disease (Lind, 2003). Elevated 

markers of inflammation, in particular CRP, are associated with an increased risk of future cardiovascular events in 

healthy subjects, in patients with stable or unstable coronary artery disease and acute myocardial infarction (Buffon 

et al., 2002; Zairis et al., 2002). Although the prognostic value of CRP in patients with acute coronary syndromes 

has not been tested in large studies, 

 

several data indicate that CRP is an important marker of risk also in this clinical setting (Tomoda et al., 2000; 

Nikfardjam et al., 2000). CRP has been reported to be elevated during AMI (Zebrack et al., 2002). In this study, we 

observed increased CRP levels in UA and AMI patients as compared to healthy controls. Moreover, CRP 

concentrations in each patient groups were found higher than the control group. We have observed highest 

concentrations of CRP in patient group : Patients with acute coronary syndrome have elevation in CRP in 

association with their presenting symptoms , in patients with AMI , CRP levels correlated with the presences of 

plaque rapture and an early study examine CRP in acute coronary syndrome found that CRP identified a subset of 

patients with sever unstable angina at increased risk for death and MI (Armstrong et al., 2006) and that agree with 

our results ,which also showed that our lived patients have elevated level of CRP in circulation, and in patients with 

acute MI is higher than unstable angina,(Libby et al., 1999).  

 

Elevated CRP levels were also observed in cardiovascular, hypertension group, respectively.  

 

In our study significant rise in MDA levels (p<0.001), a lipid peroxidation product, in our patients is indicative of 

elevated oxidative stress in ACS patients, whereas lipid peroxides were significantly higher in ACS patients, 

compared with controls. This indicates severe damage to antioxidant system, which is unable to combat oxidative 

stress and inflammation (Kurtul et al., 2004). 

 

In conclusion, our study shows a significant increase in total lipid peroxidation (MDA) and cardiac biomarkers 

(CKMB) in the circulation of patients with Acute Coronary Syndromes.Therefore these biomarkers may be useful 

diagnosis of patients with ACS.  

 

 

 

 



ISSN: 2320-5407                                                                                Int. J. Adv. Res. 8(01), 383-388 

387 

 

References:- 
1. Adams, JE, Bodor, GS, Davila-Roman, VG, et al (1993): Cardiac troponin I: A marker with high specificity for 

cardiac injury. Circulation 88:101. 

2. Ambrose, J.A., and R.S. Barua, 2004. “The pathophysiology of cigarette smoking and cardiovascular disease”. 

J. Am. Coll. Cardiol., 43: 1731-1737. 

3. Armstrong E. J., David A. Morrow and Marc S. Sabatine. Inflammatory Biomarkers in Acute Coronary 

SyndromesPart II: Acute-Phase Reactants and Biomarkers of Endothelial Cell Activation. Circulation 

(2006)113;152-155. 

4. Buege JA, Aust SD : Microsomal lipid peroxidation. Meth Enzymol 1978;51:302 310. 

5. Buffon, A., Biasucci, L.M., Liuzzo, G., D’Onofrio, G., Crea, F., and Maseri, A, 2002. “Widespread coronary 

inflammation in unstable angina”. N. Engl. J. Med., 4; 347(1): 5-12. 

6. Chamblee, B.B., Timm, T.C., Hunsaker, L.A., and Vander Jagt, D.L, 2000. “Relationship of oxidative stress 

indices to decreased LDL-cholesterol after acute myocardial infarction”. Clin. Biochem, 33(5): 423–426. 

7. Davies MJ, Thomas AC (1985): Plaque fissuring-- the cause of acutemyocardial infarction, sudden ischaemic 

death and crescendo angina. Br Heart J; 50:363-373. 

8. Falk E. Unstable angina with fatal outcome: dynamic coronary thrombosis Leading to infarction and /or sudden 

death. Circulation 1985; 71: 699-708    

9. Fuster V, Badimon L, Badimon J, et al. the pathogenesis of coronary artery disease and the acute coronary 

syndromes . N Engl J Med 1992; 326: 242-250, 310-318. 

10. Giselli, A., Serafini, M., Natella, F., and Scaccini, C, 2000. “Total antioxidant capacity as a tool assesses redox 

status: critical view and experimental data”. Free Rad. Biol. Med., 29(11): 1106- 1114. 

11. Gupta, S., Singh, K.N., Bapat,V., Mishra, V., Agarwal,D.K., and Gupta, P, 2008. “Diagnosis of acute 

myocardial infarction: CK- MB versus CTN-T in Indian patients”. Ind. J.Clin. Biochem, 23 (1) 89-91. 

12. Halliwell, B., 1994. “Free radicals, antioxidants and human disease: curiosity, cause, or consequences?” Lancet 

344 (8924): 721-724. 

13. Hamm, C.W., and Braunwald, E., 2000. “A classification of unstable angina revisited”. Circulation 102: 118-

122. 

14. Jones I (2003): Acute coronary syndromes: Identification and patient care. Prof- Nurse.; 18(5):289-92. 

15. Kasap,S., Gonenc, A., Sener, D.E., and Hisar, I, 2007. “Serum Cardiac Markers in Patients with Acute 

Myocardial Infarction: Oxidative Stress, C-Reactive Protein and N-Terminal Probrain Natriuretic Peptide”. J 

Clin Biochem Nutr. 41(1): 50-57. 

16. Kaul, N., Siveski-Iliskovic, N., Hill, M., Slezak, J., and Singal, P.K, 1993. “Free radicals and the heart”. J. 

Pharmacol. Toxicol. Methods. 30(2): 55-67. 

17. Kharb, S., and Singh, G.P., 2000. “Effect of smoking on lipid profile, lipid peroxidation and antioxidant status 

in normal subjects and in patients during and after acute myocardial infarction”. Clin. Chim. Acta, 302: 213-

219. 

18. Kurtul, N., Pence, S., Akarsu, E., Kocoglu, H., Aksoy, Y., and Aksoy, H, 2004. “Adenosine deaminase activity 

in the serum of type 2 diabetic patients”. Acta Medica., 47(1): 33-35. 

19. Lind, L., 2003. “Circulating markers of inflammation and atherosclerosis”. Atherosclerosis 169(2): 203-214. 

20. Loeper, J., Goy, J., Rozenstajin, L., Bedu, O., and Moisson, P, 1991. “Lipid peroxidation and protective 

enzymes during myocardial infarction”. Clin Chim Acta. 15; 196(2-3): 119-125. 

21. Libby P., Paul M. Ridker. Novel Inflammatory Markers of Coronary Risk. Circulation. 1999; 100:1148-1150. 

22. Nikfardjam, M., Mullner, M., Schreiber, W., Oschatz, E., Exner, M., Domanovits, H., Laggner, A.N., and 

Huber, K, 2000. “The association between C-reactive protein on admission and mortality in patients with acute 

myocardial infarction”. J. Intern. Med., 247(3): 341-345. 

23. Ojha, S.K., Nandave,M., Arora, S., Narang, R., Dinda, A.K., and Arya, D.S., 2008. “Chronic administration of 

Tribulus terrestris Linn. Extract improves cardiac function and attenuates myocardial infarction in rats”. Int. J. 

Pharmacol., 4: 1-10. 

24. Pasupathi Palanisamy,Y.Yagneswara  Rao,Jawahar Farook,et al.(2009) Oxidative Stress and cardiac 

Biomarkers in patients with acute myocardial infarction.European Journal of Scientific Research;27:275-285. 

25. Patra, R.C., Swarup, D., and Dwivedi, S.K, 2001. “Antioxidant effects of alpha tocopherol, ascorbic acid and L-

methionine on lead induced oxidative stress to the liver, kidney and brain in rats”. Toxicology 11; 162(2): 81-

88. 



ISSN: 2320-5407                                                                                Int. J. Adv. Res. 8(01), 383-388 

388 

 

26. Peking Ch (2004): Effect of homocysteine on plaque formation and oxidative stress in patients with acute 

coronary syndromes; vascular medicine 1654-1650. 

27. Puleo, PR, Guadagno, PA, Roberts, R, et al (1990): Early diagnosis of acute myocardial infarction based on 

assay for subforms of creatine kinase-MB. Circulation 82:759. 

28. Tomas, M., Latorre, G., Senthil, M., and Marrugat, J., 2004. “The antioxidants function of high density 

lipoproteins: a new paradigm in atherosclerosis”. Rev. Esp. Cardiol., 57: 557- 569. 

29. Tomoda, H., and Aoki, N., 2000. “Prognostic value of C-reactive protein levels within six hours after the onset 

of acute myocardial infarction”. Am. Heart J., 140(2): 324-328. 

30. Yilmaz, A., Yalta, K., Turgut, O.O., Yilmaz, M.B., Ozyol, A., Kendirlioglu, O., Karadas,F., and Tandogan, I., 

2006. “Clinical importance of elevated CK-MB and troponin I levels in congestive heart failure”. Adv. Ther., 

23: 1060-1067. 

31. Zairis, M.N., Manousakis, S.J., Stefanidis, A.S., Papadaki, O.A., Andrikopoulos, G.K., and Olympios, C.D., 

Hadjissavas, J.J., Argyrakis, S.K. and Foussas, S.G, 2002. “C-reactive protein levels and prognosis after ST-

segment elevation acute myocardial infarction”. Am. Heart. J., 144(5): 782–789. 

32. Zebrack, J.S., Anderson, J.L., Maycock, C.A., Horne, B.D., Bair, T.L., Muhlstein, J.B., and Intermountain heart 

collaborative (IHC) study group, 2002. “Usefulness of high-sensitivity Creactive protein in predicting long-term 

risk of death or acute myocardial infarction in patients with unstable or stable angina pectoris or acute 

myocardial infarction”. Am. J. Cardiol., 15; 89(2):145-149. 


