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Abstract: Acute myocardial infraction (AMI), is irreversible heart muscle necrosis caused by a 

prolonged shortage of oxygen. The most prevalent cause of AMI is atherosclerosis . It is thought to 

be a component of the acute coronary syndrome . In this study Osteopontin (OPN)  and Growth 

differential factor -15 (GDF-15) were measured in patients' with myocardial infraction and healthy 

control people, and the results were compared. This study was conducted on 38 patients with 

myocardial infraction who attended to cardio care unit (CCU) in Al-Ramadi teaching hospital in 

period from August to October 2025. The results were compared with 30 healthy control subjects. 

About four milliliters of venous blood were collecting in gel tube from patients and controls to 

estimate OPN and GDF-15 by ELISA method. Furthermore, fasting blood sugar (FBS) and total 

cholesterol (CHO) were measured for patients and control groups. The level of OPN was  

significantly high in AMI patients (36.44± 25.72 ng/ml) compared to control group (1.07±0.41 ng/ml), 

GDF-15 was very high in patients group (431.68±132.25 ng/ml) when it compared with control group 

(85.89±14.64 ng/ml),  furthermore FBS  and CHO mean concentrations were significantly high in 

AMI patients (195.46±89.16 mg/dl), (167.93±53.88 mg/dl) respectively, compared with control group 

(FBS 97.08±13.84 mg/dl), (CHO 112.18±10.64 mg/dl). 
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1. Introduction 

Acute myocardial infraction (AMI), often known as a heart attack, is the irreversible 

necrosis of heart muscle caused by a lack of oxygen for an extended period (ischemia) [1]. 

Atherosclerosis is the most common cause of AMI [2]. it is a kind of acute coronary 

syndrome . The importance of early diagnosis in the care of AMI patients cannot be 

overstated [3] . AMI is caused by a combination of illness causes such as Hyperlipidemia, 

Obesity, smoking, hypertension, and diabetes mellitus. AMI symptoms  are characterized 

by chest pain which may travel into shoulder, arm, neck, or jaw, dizziness, Nausea, 

discomfort, and cold sweat [4,5]. The electrocardiogram (ECG) is used to determine 

whether a patient has acute myocardial ischemia or infarction. The administration of 

reperfusion treatment may be influenced by a careful examination of ST-segment elevation 

patterns [6]. Aspartate transaminase, alanine transaminase, Troponin-I, creatine kinase-

MB, and myoglobin are some of the cardiac markers that are increased and can be utilized 

to diagnose AMI [7]. The signs that can be used to make an early diagnosis between 1 and 

6 hours following The most reliable marker after 12 hours after symptoms beginning is 
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myoglobin; CK-MB testing is appropriate between 6 and 24 hours after symptoms start; 

and the other markers are most accurate after 12 hours after symptoms start [8]. Clinical 

history, physical examination, and precise ECG findings are the gold standard for 

detecting and confirming AMI [9].  

Osteopontin (OPN) is a noncollagenous  protein found in the  matrix of bones and 

other organs, even  those lacking a matrix. It is also found in plasma [10]. OPN, also known 

as  early T-Lymphocyte  Activator 1 (ETA1) protein and bone sialoprotein 1 (BSP1), is a 

strongly negatively charged glycoprotein that was  originally discovered in osteoblasts 

[11]. It is found in fibroblasts [12], preosteoblasts, osteoblasts, osteocytes, odentoblasts, 

dendritic cells, macrophages, certain bone marrow cells [13], skeletal muscle [14], 

myoblasts [15], T-cells, hepatocytes, endothelial cells, and epithelial cells, as well as certain 

bone marrow cells [16], and non- bone cells in the inner ear, brain, kidney, endometrium 

during pregnancy, placenta, and mammary glands, OPN created by cells and enters the 

bloodstream via inflammatory cytokines, which promotes the transcription and 

expression of the OPN gene [17]. TNFa, Angiotesin II, Nitic oxid (NO), Interleukin-1b (IL-

1B), hypoxia, and hyperglycemia are all variables that might cause OPN transcription and 

expression [18,19]. The function of osteopontin as a linkage protein [20]. OPN is an 

extracellular structural protein containing 314 amino acid residues  and about 30 

carbohydrate residues, including 10 sialic acid residues [21. It has a molecular weight of 

around 32 KDa, but due to substantial post-translational modification, it has a molecular 

mass of 45 to 75 KDa [22]. OPN is considered aspartic acid-rich N-linked glycoprotein that  

depending on the cell type, can be heavily phosphorylated on serine and threonine [23].  

Growth differential factor-15 (GDF-15), also known macrophage inhibition cytokine-

1 (MIC-1) [24], is a member of the transforming growth factor- (TGF-) cytokine superfamily 

. It is a cytokine reacts to stress in normal and pathological states, it is abundantly 

expressed in cardiomyocytes, macrophages, vascular smooth muscle cells, adipocytes, and 

endothelial cells at different levels [25]. GDF-15's roles remain unknown, however it 

appears to have a role in inflammatory regulatory pathways, as well as apoptotic control, 

cell development, and cell repair, all of which are biological processes implicated in 

cardiovascular and neoplastic illnesses [26-28]. GDF-15 is expressed at extremely low 

levels in most parenchymal tissue [29], although its levels rose because of damage to 

organs such as the lung, heart [30], kidneys [31], and liver [32] . Ischemia increases the 

expression of GDF-15 in cardiomyocytes [33]. Cardiomyocyte has been identified as the 

primary source of GDF-15, which has been found to be high in the human heart within 

hours of M.I and remains increased for many days [34]. GDF-15 is also significantly 

expressed in diabetes, renal failure, and a variety of cancers, including prostate cancer, 

colon cancer, pancreatic cancer, and breast cancer [35,36]. 

2. Methodology 

From August to October 2020, this research was conducted in the AL-Ramadi 

teaching hospital. It involved thirty eight patients with acute myocardial infraction (AMI) 

and thirty healthy people as control subjects. The information regarding the patients in 

this study came from the hospital records of the patients. The blood samples were taken 

from patients with AMI and hypertension at AL-Ramadi Teaching Hospital's Cardio Care 

Unit (CCU) and Osteopontin, Growth differential factor-15, Fasting blood sugar, and total 

cholesterol were measured for them in laboratory department of Al-Ramadi teaching 

hospital. This research involved thirty seemingly healthy sex age matched controls . In all 

cases, patients with cancer, liver illnesses, autoimmune illnesses, renal illnesses, covid-19, 

bone abnormalities, or other inflammatory conditions were excluded. 

3. Results and Discussion 

OPN level was significantly high in AMI patients (36.44±25.72 ng/ml) compared with 

control group (1.07±0.41 ng/ml). and there was a highly increasing in the level of GDF-15 
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in AMI patients' group (431.68±132.25 ng/ml) compared with healthy control group 

(85.89±14.64 ng/ml). the study found that 65.8% of AMI patients were smoking , whereas 

34.2% do not. The level of FBS in the patients' group (195.46±89.164 mg/dl) was 

significantly higher than in the healthy control group (97.08±13.84 mg/dl). The levels of 

CHO in the AMI patients' group (167.93±53.88 mg/dl) was substantially higher than in the 

healthy control group (112.18±10.64 mg/dl). Table 1. 

 

Table 1. Mean (±SD) Values of OPN and Biochemical Marker (FBS and CHO) in 

AMI patients and  control group. 

Parameter AMI patients' group Control group 

OPN (ng/ml) 36.44 ± 25.72 1.07±0.41 

GDF-15 (ng/ml) 431.68 ±132.25 85.89±14.64 

FBS (mg/dl) 195.46 ± 89.16 97.08±13.84 

CHO (mg/dl) 167.93 ± 53.88 112.18±10.64 

 

Figare 1. OPN, GDF-15 and biochemical parameter in patients and control group. 

 

Discussion 

The measurement of OPN level in patients' group with AMI . was significantly 

higher (P=0.007) than that of the healthy control group. This discovery might be attributed 

to Angiotensin II, which promotes OPN expression in the damaged myocardium [37]. 

causing wound repair and cardiac remodeling. As a result, OPN is regarded a marker of 

fibroblast and myofibroblast maturation and differentiation following cardiac injury [38]. 

Increased OPN levels in patients might be attributed to hypoxia, which is caused by a 

prolonged reduction in blood flow to the body due to AMI [39]. These findings are 

consistent with those of (Lok et al.,2019) [40].who observed that OPN levels were 

significantly higher in AMI patients .  

When compared to the healthy control group, the GDF-15 concentration in the 

patients' group was extremely high (P<0.005) . This could be due to the autocrine secretion 

of GDF-15 by cardiac myocytes and other cell types such as endothelial cells, cardiac 

fibroblasts, and vascular smooth muscle cells in response to stress on the cardiovascular 

system, hypertension, Angiotensin II, myotrophin, and vascular endothelial growth  factor 

(VEGF) [41]. This conclusion was confirmed by (Xu et al., 2014) [42] and (Kempf et al., 

2009) [43], who discovered that GDF-15 levels are elevated in a variety of CVDs, implying 

that GDF-15 can be  used as a biomarker  in the diagnosis and monitoring of CVDs.  
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The current investigation discovered that the concentration of blood glucose in the 

patients' group was substantially higher than in the healthy control group. (P<0.05) . and 

there was positive correlation between GDF-15 and FBS (R=0.369, p=0.004) and this finding 

is in agreement with (Bao et al., 2013) [44], So it suggest that hyperglycemia promotes GDF-

15 expression which may modulates apoptosis of cells in negative feedback manner, 

Hyperglycemia is the main chronic symptom of diabetes, it increased reactive oxygen 

species (ROS) formation, which leads to cellular injury and death [45], ROS increasing can 

cause cells apoptosis, (Ho et al.,2006) [46], provides that GDF-15 protects endothelial cells 

against high glucose induced cellular injury by activation PI3,AKT, and eNOs signaling 

pathway. 

There was positive correlation between OPN and FBS (R=0.210, P=0.03) and this 

study agreed with (Daniele et al.,2018) [47]. This result suggests that diabetes mellitus type 

2 (DMT2) has a role in OPN expression and its relationship with CVD, so increased level 

of OPN can considers a biomarker for CVD in DMT2 patients . 

This study found that the level of total cholesterol was significantly high in patients 

group compared with control group (P<0.005) and these results agreed with (Kwon et al., 

2019) [48]. and has negative correlation with OPN (R= -0.136), and positive correlation with 

GDF-15 (R= 0.302). 

High cholesterol levels in individuals cause atherosclerosis, resulting in cholesterol 

and fatty acid accumulation in the tunica intima of the arterial wall [49]. These deposits 

can build up over time, making it difficult for adequate blood to pass through arteries, or 

they might abruptly obstruct and form a clot, resulting in myocardial infarction . As a 

result, it is thought to be a risk factor for CVD. Hypercholesterolemia is associated strongly 

with CVD and considered as a traditional risk factor for incidence of CVD spatially M.I 

which may become to be H.F with time. 

4. Conclusion 

the study’s results showed that a significant increase in levels of OPN and GDF-15 

as a biomarker for AMI patients and there was a relationship between both OPN and GDF-

15 with blood glucose concentration, also hyperlipidemia was present in AMI patients. 
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