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Abstract 

Aim of the work: The aim of this study was to evaluate Vimentin, Fetuin-A, and Lipoprotein(a) (Lp(a) levels in 
the sera of Acute Myocardial Infarction (AMI) patients and to determine its relation with disease activity and severity. 
Patients and methods: Fifty three  adult AMI patients (26 females and 27 males) and 41 healthy subjects (23 males and 18 
females) matching age serving as the control group, were included in this study. Five milliliters of blood were collected from 
patients and control, then centrifuged and  the serum was separated and frozen as aliquots at -20 oC until use. Measurement of 
the serum Vimentin, Fetuin-A, and Lp(a) levels in AMI patients and control was done using the ELISA Kit. Results: Serum 
levels of Vimentin, and Lp(a)were significantly increased in AMI patient as compared to control group.  Serum Fetuin-A, 
albumin, and Total proteins level in patients with Acute myocardial Infarction was significantly lower  than control group. 
Hence present study concluded that Vimentin, Fetuin-A, and Lp(a) could be a useful marker for disease activity in AMI.  
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Introduction 

Acute myocardial infarction (AMI) commonly 

known as heart attack, is a life-threatening coronary 

artery disease, evokes a systemic inflammatory 

response and locally the degradation of the necrotic 

tissue, followed by scar formation, with the classic 

symptoms of sudden, severe, and persistent pain in 

the back of the chest (accompanied by pain 

radiating to the shoulder and sometimes the arm) [1-

3]. Myocardial ischemia may occur either from 

increased demand of oxygen by the myocardium, or 

decreased oxygen supply to the myocardium, or 

both[4].Vimentin, a cytoskeleton protein of 57 kilo 

Dalton (kDa), which belongs to the type 3 

intermediate filament. Vimentin is expressed in a 

wide range of cell types. It plays important  role in 

positioning of organelles within the cytoplasm and 

regulates numerous cellular processes including cell 

migration, autophagy, and plasticity of 

mesenchymal cells, as well as considered a markers 

of epithelial-mesenchymal transition (EMT) [5-7]. 

Fetuin-A (Human fetuin-A or alpha-2 Heremans 

Schmid glycoprotein) is 55–59 kDa an endogenous 

a 55–59 kDa phosphorylated glycoprotein which 

produced predominantly in the hepatocytes and 

secreted into serum[8], play a key role in the safety 

from vascular calcification by solubilizing calcium 

and phosphorus in serum[9], is an anti-

inflammatory glycoprotein declined during systemic 

inflammatory process that is to say it is a negative 

acute phase reactant. Lp(a) is a Lipoprotein that 

contains similar to low density lipoprotein (LDL) 

apolipoprotein B and in addition apolipoprotein(a) 

which is attached by a disulfide bridge[10]. Apo(a) , 

which is similar to plasminogen in structure and 

may interfere with plasminogen activation that 

potentiates atherothrombosis through its content of 

the pro-inflammatory oxidized phospholipids[11]. 

Lp(a) interact with other molecules in a plethora of 

pathways related to thrombosis including inhibition 

of activation of transforming growth factor-β (TGF-

β) and platelet activation[12]. 

Lipoprotein (a) is also an acute-phase reactant, 

within the macrophages that present in 

atherosclerotic lesions the very low density 
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lipoprotein (VLDL) receptors can bind to and 

mediate the catabolism of Lp (a) by endocytosis, 

leading to its degradation within lysosomes, leading  

to a cellular accumulation of lipids within 

macrophages[13,14]. 

  Thus, the aims of the present study were to 

delineate the  serum levels Vimentin , Fetuin-A , 

and Lipoprotein(a) in patients with Acute 

Myocardial Infarction. 

 

Materials and Methods 

Samples 

  A total of 53 patients with age group of 41-66 

year (56.3 ± 10.5), including both 26 females and 27 

males who had recent AMI and admitted conducted 

at Cardiology and Medicine Department from 

Kirkuk teaching hospital of the department of 

internal medical, in Kirkuk governorates, from 

August 2019 to June 2020. 

  Forty one healthy controls, including 23 males 

and 18 females with an average age of 57 ± 4.3 

year, were recruited from among subjects who were 

referred to for an annual checkup or pre-

employment examination as they were assumed not 

to have AMI and gave no history of cardiovascular 

symptoms. 

Patients with surgery, trauma within the prior 

month, malignant diseases, vascular heart disease, 

diabetes, cardiomyopathy, liver disease, renal 

failure, , other inflammatory disease (such as 

septicemia and pneumonia) and oral anticoagulant 

therapy were excluded. All of the patients were 

assessed by trained cardiologists by using the 2014 

ESC Guidelines for the Management of Acute 

Myocardial Infarction [15]. 

  The diagnosis was based on to the presence of 

two of the these criteria: i-prolonged chest pain 

compatible with AMI, ii- raising of cardiac 

enzymes, iii- typical ECG changes(16).After an 

eight-to-twelve hour overnight fast, morning blood 

was sampled from the antecubital vein within 24 

hours after the onset of AMI or most 

recent  unstable angina pectoris (UAP) attack. The 

samples were centrifuged at 3000 rpm for 15 

minutes at 4°C and stored at -20°C until the assay 

was performed. 

 

Statistical Analysis 

All calculations were made using SPSS software 

v.10.0 for Windows.   Student’s t-test was used to 

compare two-group data. The data are expressed as 

means ± SD (standard deviation). A P value <0.05 

was considered to be statistically significant. 

 

Results:  

 Patient  mean age was 56.3 ± 10.5 years and they 

were 26 females and 27 males. Acute myocardial 

infarction patients revealed a significant increase of 

serum Vimentin, (ranges from 243.2 to 201 ng/mL, 

mean value 220.5 ± 67.7ng/mL versus normal 

controls’ ranges from 192.7 to 175 ng/ mL, mean 

value 181.3 ± 31.8ng/mL; p<0.0001), and Lp(a)  

levels (ranges from 48.06 to 47.03 μg/dl, mean 

value 46±8.48 μg/dl versus normal controls’ ranges 

from 20 to 16.2 μg/dl, mean value 18.1±5.7 μg/dl; 

p<0.0001) , respectively. 

On the other hand,  in patients with AMI, the 

decrease of serum Fetuin-A level were significant 

(ranges from131.62 to 305.1 ng/ mL, mean value 

125.7 ±6.67ng/mL versus normal controls’ ranges 

from 14.77 to 41.33 ng/mL, mean value 

282±19.7ng/mL; p(<0.0001). Albumin (ranges from 

4.171 to 4.3 mg/dl, mean value 4. 16±1.84 mg/dl 

versus normal controls’ ranges from 2 to 2.3 mg/dl, 

mean value 2.03±0.92 mg/dl; p(<0.0001),and total 

proteins(ranges from 89 to100.3 g/dl, mean value 

92±0.31g/dl versus normal controls’ ranges from 

47.1 to 52.02 g/dl, mean value 50.8±0.11g/dl; 

(p<0.01) ,respectively. 
 

Correlation  

Our study shows that serum Vimentin correlates 

positively with Fetuin-A (.048)  but correlates 

negatively with Lp(a)  (-.021-) AMI group 

 

 

Table 1. Biochemical parameters of patients with AMI and the control group. 

Study 

group 

No

.  

Vimentin  

(ng/mL)  

Fetuin-A 

(ng/ mL) 

  Albumin 

(mg/dl) 

Lp(a) 

 ((μg/dl) 

Total proteins 

(g/dI) 

AMI 53 220.5 ± 67.7 125.7±6.67 4. 16±1.84 46±8.48 92±0.31 

Control  41 181.3 ± 31.8 

* 

282±19.7 

*** 

2.03±0.92 

*** 

18.1±5.7 

*** 

50.8±0.11 

** 

*p <0.05,** p<0.01,*** 0.0001 
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Table 2: Comparison of ROC curves for Fetuin-A , Vimentin, and Lp(a)in  AMI group 

 Difference between areas  SE 95% CI  P-value 

Fetuin-A ~ Vimentin 0.0245 0.017 -0.008 to 0.05 P = 0.149 

Fetuin-A ~ Lp (a) 0.000 0.000 0.000 to 0.000 P = 1.0000 

 
 

 
Figure (1):ROC curve for vimentin 

 

The ability of Fetuin-A, Vimentin and Lp(a)as a 

predictor for acute myocardial infarction was 

explored using a receiver operator characteristic 

curve. The area under the ROC curve of fetuin-A  

were 1.000 (95% CI: 0.964 to 1.000) (sensitivity 

100.0 and specificity 100.00) and cut of point ≤153 

respectively with P value <0.01, Figure (2).  

The corresponding values of Vimentin was 1.000 

(95% CI: 0.964 to 1.000) (sensitivity 96.1and 

specificity 94.1) ,and the cut of point >209.7with P 

value <0.01Figure (1). 

      This article indicating that serum levels of 

Fetuin-A, Vimentin and Lp(a) are the best 

biomarkers differentiating study group. 

When it comes to that of Lp(a), the area under 

the curve was 1.000((95% CI: 0.964 to 1.000) and 

the cut of point >22 (sensitivity: 100.0; specificity: 

100.0).  

Correlation  

Our study shows that serum vimentin correlates 

positively with fetuin-A (.048)  but correlates 

negatively with Lp(a)  (-.021-)in AMI group.  

Discussion  

Acute Myocardial Infarction is defined as a part 

of acute coronary syndrome associated with an 

inflammatory process raised [17].Vimentin 

facilitates the inflammatory response by regulating 

activation of the pyrin domain-containing protein 3 

(NLRP3) inflame some and anchors and organizes 

adhesion molecules as well as actomyosin 

complexes to regulate cell adhesion and migration. 

The present study reveals that the serum Vimentin 

activity were significantly higher at P value of 0.05, 

in AMI as compared with control group. This could 

be due to vimentin is probably related to immune 

function .Vimentin induced macrophages to release 

pro-inflammatory cytokine and augmented 

(oxidized low-density lipoproteins (oxLDL) ) -

induced release of Tumor necrosis factor  and IL-6 

[18]. Whereas the anti-inflammatory cytokine. IL-

10 blocks the secretion of vimentin, suggesting the 

involvement of secretory vimentin in inflammation 

raised[18,19]. 

 

 
Figure (2):ROC curve for Fetuin-A 

 

 
Figure (3):ROC curve for Apo-A 

 

  Fetuin-A is an anti-inflammatory glycoprotein, 

its level decreased accompanied by the promote the 

continuous inflammatory process, aggravated 
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synthesis of pro inflammatory cytokines  over-

production of cardiotoxic cytokines as TNF-alpha , 

and may impair directly functions of heart and 

producing cardiac calcification and fibrosis which 

depress ventricular function and promote 

remodeling and hence lead to evolvement of 

congestive heart failure[20,21].Hence present study 

concluded that reduced level of Fetuin-A in AMI 

might play a role in the formation of atherosclerotic 

plaque[20]. 

   This study revealed that there was a 

significantly higher level of Lp (a) among the AMI 

patients when compared to normal people. Due to 

increased levels of oxidized phospholipids during 

inflammation and oxidative stress may cause the 

overexpression of Lp(a) raised [22].  As well as 

Lp(a) may compete with it for binding to 

endothelial and mononuclear cells as well as 

platelets, thereby reducing the conversion of 

plasminogen to plasmin and inhibiting fibrinolysis. 

The finding that Lp(a) also binds to glycoprotein 

further supports the important role of Lp(a) in 

fibrinolysis raised [23]. 

  Albumin is a hepatic protein, and has a half-life 

of approximately 3 weeks [24], and its serum 

concentration is mainly influenced by several 

factors, including the maintaining oncotic pressure 

and microvascular integrity, regulating metabolic 

and vascular functions, providing binding ligands 

for substances, antioxidant activities, and 

anticoagulant effects raised [25,26]. 

Hypoalbuminemia in patients are probably due to 

multiple causes including the decrease of albumin 

synthesis, plasma volume expansion, overload 

excretion by the kidneys or direct loss of protein 

from the body. The rate of albumin synthesis is 

affected by nutritional intake and systemic 

inflammation raised [26,27]. 

 The  Lipoprotein(a)  is a low-density lipoprotein 

(LDL)-like particle that may accelerate 

atherogenesis and promote thrombosis. Lipoprotein 

(a) might take a role in the initiation and 

development of AMI through inducing the 

chemotactic activity to peripheral monocytes, 

attenuating fibrinolysis and promoting coagulation 

raised  [28], because the main component of the 

fibrinolytic system is plasmin, which dissolves 

fibrin or thrombus and which is converted from 

plasminogen by tissue-plasminogen-activator(t-PA). 

Fibrinolysis is initiated by the release of t-PA from 

the endothelium[29]. 

 

Conclusion 

  Hence present study concluded that Vimentin, 

Fetuin-A, and Lp(a) could be a useful marker for 

disease activity in AMI. Reduced level of Fetuin-A 

in AMI might play a role in the formation of 

atherosclerotic plaque. 
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