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Abstract or synopsis of the proposal (200 

words or less): 

Acute myocardial infarction (AMI), commonly 

known as heart attack is an irreversible 

necrosis of the heart muscles secondary to 

prolonged ischemia. AMI is a major public 

health problem worldwide. Its rapid and 

precise diagnosis as well as risk stratification is 

of great significance to enable immediate and 

intensified treatment which consequently 

reduces mortality. Recent studies have shown 

rising incidence of AMI in young generation of 

Saudi Arabia. Carnitine (3-hydroxy-4-N-

trimethylammonium butyrate) is an essential 

cofactor in fatty acid metabolism. Carnitine 

palmitoyltransferase I (CPT1) in the outer 

surface of inner mitochondrial membrane 

transfers acyl group from acyl CoA to carnitine 

forming acylcarnitine. There are 3 isoforms of 

CPT1; of these, CPT1B is highly expressed in 

heart and skeletal muscle cells. Another 

enzyme, CPT2, located in the inner surface of 

the inner mitochondrial membrane, removes 

the acyl group from acylcarnitine and transfers 

it to CoA to form acyl CoA in the 

mitochondrial matrix. Recently, we have 

reported 4 novel variants in CPT1B gene and 2 

variants in CPT2 gene. We have also shown 

significantly high blood carnitine levels in 

AMI patients as compared to controls while 
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some variants of CPT1B and CTP2 genes had 

altered carnitine levels. However, alteration in 

serum CPT1B and CPT2 enzymes activities in 

AMI patients is still a matter of investigation.   

Hypothesis or scientific justification of the 

proposal 

Both CPT1B and CPT2 enzymes play an 

important role in carnitine homeostasis. 

Previously we have shown that blood carnitine 

levels are significantly increased in AMI 

patients. One possible explanation to this 

carnitine increase was attributed to reduced 

uptake and/or increased leakage of carnitine 

from ischemic myocardium. An alternate 

hypothesis could be associated with altered 

activities of the enzymes governing the 

transport of fatty acids into mitochondria using 

carnitine-acylcarnitine system. If the latter 

hypothesis is true, the activities of CPT1B and 

CPT2 enzymes could be utilized as potential 

biomarker for AMI in high risk individuals. 

We will test the hypothesis by examining the 

correlations between blood carnitine and the 

relevant enzymes activities.   

Specific objectives )1) To determine the CPT1B and CPT2 

enzyme activities in the sera of AMI patients 

and controls (2) To study the correlation 

between these enzymes and other cardiac 

markers as well as patients characteristics. 

Methodology and Major Techniques to be used Serum samples from AMI patients and control 

subjects will be analyzed for CPT1B and CPT2 

enzyme activities using enzyme linked 

immunosorbent assay (ELISA). The microtiter 

plate provided in the kit has been pre-coated 

with an antibody specific to the target enzyme. 

Standards or samples are then added to the 

appropriate microtiter plate wells with a biotin-

conjugated antibody specific to target enzyme. 

Next, Avidin conjugated to Horseradish 

Peroxidase (HRP) is added to each microplate 

well and incubated. After TMB substrate 

solution is added, only those wells that contain 

the target enzyme, biotin-conjugated antibody 

and enzyme-conjugated Avidin will exhibit a 

change in color. The enzyme-substrate reaction 

is terminated by the addition of sulphuric acid 
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solution and the color change is measured 

spectrophotometrically at a wavelength of 450 

nm. The concentration of enzyme in the 

samples is then determined by comparing the 

absorbance of the samples to the standard 

curve. The enzyme levels will be correlated 

with blood carnitine levels, cardiac markers 

and patient characteristics. Data will be 

analyzed by analysis of variance followed by 

Dunnett’s test and Pearson’s test. P values less 

than 0.05 will be considered as statistically 

significant.   

Availability of Samples 
YES  NO   

Availability of Chemicals  
YES  NO   

Availability of Instruments  
YES  NO   

Availability of Ethical Approval (if needed)  
YES  NO 

Project Funded 
YES  NO 
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