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ABSTRACT: Background.Myocardial infarction (MI) commonly known as a heart attack occurs 

when blood flow stops to part of the heart causing damage to the heart muscle. Troponin, or troponin  

complex, is acomplex of three regulatory proteins( troponinC, troponon1, and troponin T),that is integral 

to cardiac muscles. An increased level of the cardiac protein isoform of troponin circulating in the blood 

has been showen to be a biomarker of heart disorders, the most important of which is 

myocardialinfarction. Creatine kinase –MB is an enzyme found in the heart and rises when heart muscle 

is damaged. Study design. This study was designed  asa case control study in aceer state, Saudi Arabia to 

determine the frequency of determine the levels of tropnine and creatine MB in myocardial infarction 

patients. Materials and methods. One hundred fifty Saudi myocardial infarction patients admitted to 

KhamisMushiat central hospital in KSAduring the period from March 2016-april 2017 were recruited to 

participate in this study as well as fifty apparently healthy volunteers were enrolled as a control group. A 

venous blood 2.7ml sample was collected in a plastic tube vacationer containing sodium citrate 

anticoagulant for immunological analysis Non-probability sampling method was used. A sandwich 

electrochemiluminescence immunoassay which employs 2 monoclonal antibodies was used. Results.  

Results showed that the mean of troponin among study sample was increased in compared to control 

(P.value issignificant), and also the study showed that the mean of creatine kinase MB levels was 

increased in compared with control(P.value is significant). Conclusion. This study proved that the levels 

of troponine and creatine kinase were increased in myocardial infarction patients. 
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INTRODUCTION: 

Myocardial-infarction (MI) commonly known as 

a heart attack occurs when blood flow stops to 

part of the heart causing damage  

 

 

 

 

 

to the heart muscle. The most common symptom 

is chest pain or discomfort which may travel into 

the shoulder, arm, back, neck,  
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or jaw. Often it is in the center or left side of the 

chest and lasts for more than a few minutes. The 

discomfort may occasionally feel like heartburn. 

Other symptoms may include shortness of breath, 

nausea, feeling faint, a cold sweat, or feeling 

tired.[16] About 30% of people have atypical 

symptoms,[17] with women more likely than men to 

present atypically.[18] Among those over 75 years 

old, about 5% have had an MI with little or no 

history of symptoms.[19] An MI may cause heart 

failure, an irregular heartbeat, or cardiac arrest.[4][5] 

Most MIs occur due to coronary artery 

disease.[20] Risk factors include high blood 

pressure, smoking, diabetes, lack of 

exercise, obesity, high, poor diet, and 

excessive alcohol, among others.[21][22] The 

mechanism of an MI often involves the rupture of 

an atherosclerotic leading to complete blockage of 

a coronary artery.[23] MIs are less commonly 

caused by spasms which may be due 

to cocaine, significant emotional stress, and 

extreme cold, among others.[24][25] A number of 

tests are useful to help with diagnosis 

including electrocardiograms (ECGs), blood tests, 

and coronary angiography.[26] An ECG may 

confirm an ST elevation MI if ST elevation is 

present.[27] Commonly used blood tests 

include troponin and less often creatine kinase 

MB.[28]Troponin, or troponin  complex, is 

acomplex of three regulatory proteins( troponinC, 

troponon1, and troponin T),that is integral to 

cardiac muscles.Troponin is attached to th protein 

tropomyosin and lies with the groove between 

actin filaments in muscles tissue.In relaxed 

muscles,tropomysin blocks the attachment site for 

the myosin crossbridge, thus preventing 

contraction.[17] 

Mutations in the cardiac troponin subunits can 

result in cardiac myopathies.[12]Creatine kinase(CK 

is an enzyme found in body muscles.The level of 

the CK enzymes rises when there is a damage to 

body muscles[17] The three types of CK are called 

isoenzymes,They are CK-MM, CK-MB, and CK-

BB. CK-MB found in the heart and riseshen heart 

muscle is damaged. CK-MB generally rises after 

heart attack. [22] Norma level for CK-MB is 0%. [12] 

 

 

 

MATERIALS AND METHODS 

In this study two hundred samples were collected s, 

one hundred fifty samples from myocardial   

patients in Abha general hospital-Abha-KSAused 

as test, and fifty samples were collected from 

healthy individuals used as control. The levels of 

troponin and creatine kinase MB were -Anti 

thrombin III in myocardial infarction will be 

detected using Enzyme-linked Immunosorbent 

Assay (ELISA). 

Measurement of CK-MB activity 

Principle 

 A sandwich electrochemiluminescence 

immunoassay which employs 2 monoclonal 

antibodies.Creatine kinase MB (CKMB) in the 

specimen reacts with both a biotinylated 

monoclonal CKMB-specific antibody and a 

monoclonal CKMB-specific antibody labeled with 

a ruthenium complex to form a sandwich complex. 

Streptavidin-coated microparticles are added and 

the mixture is aspirated into the measuring cell 

where the microparticles are magnetically 

captured onto the surface of the electrode. 

Application of voltage to the electrode induces the 

chemiluminescent emission, which is then 

measured. 

Procedure 

CK-MB activity was measured by Full automated 

cs200florometric analyzer 

Measurement of Troponin 

Principle 

 Troponin T method employs 2 monoclonal 

antibodies specifically directed against human 

cardiac Troponin T. A biotinylated monoclonal 

antibody and a second monoclonal antibody 

labeled with a ruthenium complex react with 

Troponin T to form a sandwich complex. After the 

addition of streptavidin-coated microparticles, the 

complex becomes bound to the solid phase via 

interaction of biotin and streptavidin. The reaction 

mixture is aspirated into the measuring cell where 

the microparticles are magnetically captured onto 

the surface of the electrode. Application of a 
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voltage to the electrode then induces 

chemiluminescent emission, which is measured by 

a photomultiplier. 

Procedure 

Troponin was measured by Full automated 

stratus cs200florometric analyzer 

Data Collection  

Data was collected using data collection sheet. 

Data Analysis 

The data were analyzed using the SPSS computer 

program version 20.Qualitative data was presented as 

mean± SD qualitative data as frequency and 

presentChi-Square and regression analysis was done 

to determine the association and to estimate the risk 

independent 2-5 sample test was used to compare 

means of two quantitative variables. The level of 

significance was set at less than 0.05. 

RESULTS 

 Demographic data 

A total of 150 patients with MI and 50apperantly 

healthy volunteers were involved in this study, 101 

(67.3%) of patients and 39 (78%) of control group 

were males and 49 (32.7%) of patients and 11 

(22%) of control were female Table .1.  

Table. 1: Distribution of sex among the study 

population  

Gender 
Patients Control  

Frequency % Frequency % 

Females 49 32.7 11 22 

Males 101 67.3 39 78 

Total 150 100% 50 100% 

 

MI was most frequently within the age group 51-

60 years followed by the age group  

61-70 years, 41-50 years, >70 years, 31-40 years, 

21-30 years,<10 years and 10-20 years 

consequently Table (2). 

Table. 2: Distribution of Age groups among the 

study population 

Age group  

(years) 

Patients Control  

Frequency % Frequency % 

<10 4 2.7 3 6 

10-20 3 2.0 3 6 

21-30 10 6.7 12 24 

31-40 14 9.3 5 10 

41-50 27 18.3 9 18 

51-60 36 24.0 8 16 

61-70 30 20.0 3 6 

>70 26 17.3 7 14 

Total 150 100% 50 100% 

Mean±SD 53.90±11.13 44.49±24.93 

 

The majority 133(88.7%) of patients their level 

greater than 25 mcg/L and 17(11.3%) of them 

their CK MB level was ≤25 mcg/L, While all 

50(100%) of control subjects their Creatine Kinase 

MB level was equal 25 mcg/L or less (Table 3). 

Table. 3: Creatine kinase MB Levels among the 

study population 

mcg/L 
Patients Control  

Frequency %   

≤25 17 11.3 50 100 

>25 133 88.7 0 0 

Total 150 100% 50 100% 

Range 18-81 0-23 

Mean±SD 45.41±19.55 12.02±7.84 

 

Table. 4: Troponin Levels among the study 

population 

mcg/L 
Patients Control  

Frequency % Frequency % 

≤0.06 8 5.3 50 100 

>0.06 142 94.7 0 0 

Total 150 100% 50 100% 

Range 0.05-3.01 0-0.05 

Mean±SD 0.698±0.73 0.0169±0.02 
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Results of Troponin level of control subjects and 

patients were presented in Table (4), 50 out of 50 

(100%) of control subjects their level was ≤0.06 

mcg/L; whereas (5.3%) and (94.7%) of patients 

their levels are ≤0.06 and >0.06 mcg/L, 

respectively. 

DISCUSSION: 
 

Myocardial infarction (MI) or acute myocardial 

infarction (AMI), commonly known as a heart attack 

occurs when blood flow stops to part of the heart 

causing damage to the heart muscle(McCarthy et al., 

2016). Many biochemical factors play great role in 

regulation of coagulation process and lead to 

prevention of clot formation. Some of these factors 

are Antithrombin III, Protein C and Protein S. The 

etiology of MI is remains undetermined in a 

significant number of cases. The recognition of the 

naturally occurring factors, such as ATIII, PC and PS, 

and the fibrinolytic system, has increased our 

knowledge in relation to hemostatic abnormalities 

that may promote thrombosis and thereby contribute 

to MI.The objective of this study was to evaluate the 

plasma levels of naturally occurring inhibitors of 

coagulation in Saudi patients with MI and explore the 

role of inhibitors deficiencies as a risk factor for MI. 

The results of the current study revealed that, most 

patients with MI were found to have high CK-MB 

(88.7%) and Troponin (94.7%) levels; while both 

were normal in all subjects of the control group 

subjects.The diagnosis of MI is established in patients 

with chest pain and equivocal electrocardiogram 

changes by demonstrating a rise in blood levels of 

creatine kinase MB (CK-MB) and/or an increase in 

cardiac troponin I (cTnI) or cardiac troponin T 

(cTnT).    The European Society of Cardiology (ESC) 

and American College of Cardiology (ACC) state that 

any elevation, however small, of a troponin or the 

creatine kinase MB iso-enzyme is evidence of 

myocardial necrosis and that the patient should be 

classified as having myocardial infarction (Antmanet 

al., 2004). 

 

CONCLUSION: 

Initial use of the sensitive troponin and creatine 

kinase substantially improved the early diagnosis 

of myocardial infarction. 
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