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Abstract:- Myocardial infarction (MI) is a prevalent disease and is expected to become the main cause of 

death globally in the future The pathophysiology of MI is tightly linked to the activation of the NLRP3 

inflammasome. This study involves 60 subjects who were enrolled in the Intensive Care Unit (ICU) at Ibn 

Al-Bitar Center for Cardiac Surgery. Patients admitted to the ICU at Baghdad Teaching Hospital and Ibn 

Al-Bitar Cardiac Surgery Center were included in this study, conducted from November 26, 2023, to 

November 20, 2024. The control group also consisted of 60 subjects, In this study  ,uric acid  , urea , 

creatinine ,Glutamic Pyruvic  Transaminase  (GPT) Glutamic Oxaloacetic  transaminase  (GOT) , Gamma 

Glutamyl Transferase  (GGT) ,NLPR3, NT-pro BNP  , MYL2 and LRG1 were measured .The results 

showed a significant increase (p≤ 0.05) in age, weight ,BMI, SBP, DBP , uric acid  , urea , Creatinine 

,GPT , GOT , GGT ,TSB,NLPR3, NT-pro BNP  , MYL2 and LRG1 and a significant decrease in  height, 

also ,the results showed a significant   positive    correlations between NLRP3, BNP  ,MYL2 LRG1 levels   

and uric acid  , urea , Creatinine, GPT , GOT , GGT ,TSB in the MI group . In conclude ROC curve 

analysis demonstrates that all studied parameters (NLRP3, BNP, MYL, and LEU) are highly effective in 

distinguishing MI group from the control group, with perfect AUC values, statistically significant results, 

and high sensitivity and specificity. These findings highlight their potential as reliable biomarkers for 

diagnosing Myocardial Infarction. 
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Introduction  

Cardiovascular diseases (CVD) are 

one of the leading causes of death and 

morbidity worldwide.(1)cardiovascular 

disease. Coronary artery disease (CVD) 

encompasses a number of conditions, 

such as angina, myocardial infarction 

(MI), atherosclerosis, and 

stroke.(2)Ischemic heart disease, the 

most prevalent kind of cardiovascular 

disease (CVD), is the primary cause of 

death.  The sensitivity of methods 

employed in modern laboratories to 

identify CVD and evaluate important 

traits known as CVD bio-indicators is 

increasing.(3) 

Generally speaking, there are two 

categories of cardiovascular risk factors: 

modifiable and non-modifiable. 

Conditions including high blood 

pressure, diabetes, obesity, and 

inactivity are examples of modifiable 

levels. Risk factors that are 

unchangeable include age, gender, and a 

family history of cardiovascular 

disease.(4) The BAT algorithm's 

enhanced ensemble mechanism can be 

used to predict heart illnesses. It is well 
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known that the incidence of 

cardiovascular disease, particularly in 

places with low economic status, has a 

substantial impact on death rates 

globally (5) Myocardial infarction (MI) 

is a prevalent disease and is expected to 

become the main cause of death 

globally in the future. MI is described 

as myocardial cell death caused by 

persistent ischemia. The main 

functional effect of MI is the 

progressive deterioration of the left 

ventricle's pump function, which leads 

to heart failure. Furthermore, MI 

frequently results in fatal arrhythmias 

and electrical instability. 

Atherosclerosis of the coronary arteries 

is the primary cause of MI. In this 

condition, atherosclerotic plaques 

become unstable, burst, and allow 

thrombus formation, which leads to 

coronary artery obstruction and 

ultimately MI..(6) pathogen-associated 

molecular patterns (PAMPs) and 

damage-associated molecular patterns 

(DAMPs) cause the formation of large 

multicytoplasmic protein complexes 

called inflammasomes, which serve as 

platforms for caspase-1 activation. 

Apoptosis-associated speck-like protein 

with a caspase recruitment domain 

(ASC), the cysteine protease caspase-1, 

and one of the NLR family proteins are 

often found in the majority of 

inflammasomes.(7) NLRP3 is fellow to 

the family of NLR and plays an 

important role in increasing the 

production of inflammatory cytokine(8)                                                                     

A number of studies have revealed that 

inflammatory markers seem to be 

precursors of cardiovascular events, a 

major part of the pathogenesis of 

cardiovascular disease is 

inflammation.(9) 

An inflammatory response triggered 

by reperfusion exacerbates the damage 

caused by a reduction in the blood flow 

to the tissue during an acute myocardial 

infarction. (10) By releasing IL-1β and 

encouraging inflammatory cell death 

through pyroptosis, activation of the 

NLRP3 inflammasome causes 

myocardial injury.(11) Inhibiting 

NLRP3 inflammasome activation 

during the early reperfusion phase 

reduces the overall infarct size and 

preserves normal cardiac function in 

animal models of myocardial ischemia–

reperfusion injury. (12). 

According to Van Tassell et al.,(13) 

IL-1 inhibition can help patients who 

have already had an acute myocardial 

infarction avoid having another one. In 

patients with heart failure, IL-1 

blockage can enhance heart function 

and motor abilities while preventing 

heart failure.The pathophysiology of MI 

is tightly linked to the activation of the 

NLRP3 inflammasome. Increased ASC 

expression was seen in infiltrating cells, 

especially neutrophils and 

macrophages, in heart tissue samples 

from MI patients. Inflammasome 

component deficiency decreased 

inflammation and strengthened heart 

protection The NLRP3 inflammasome 

mediates pyroptosis, a type of 

programmed cell death that is essential 

to the development of MI. (14). 

An analysis of cardiac tissues from 

MI patients revealed elevated 

expression of ASC and infiltration of 

inflammatory cells, indicating a 

potential role for the NLRP3 

inflammasome in I/R damage. 

Myocardial I/R damage was originally 

linked to the inflammasome in 2011. 

(15) In mammalian striated muscle, 

three distinct genes encode the three 

primary isoforms of myosin light chain-

2 (MYL2, often referred to as MLC-2). 

MYL2 belongs to the superfamily of 

EF-hand calcium binding proteins and 

is a sarcomeric protein with a molecular 

weight of about 19 kDa. Researchers 

are focusing on the regulatory functions 
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of MLC-2 in the embryonic and adult 

heart, specifically the phosphorylation-

driven actions of MLC-2v in adult 

cardiac muscle, in order to obtain new 

insights into the mechanisms governing 

myosin cycle dynamics and human 

cardiac diseases. (16)Leucine α⁃2 

glycoprotein⁃1 (LRG1), which is 

involved in signal transduction, is 

responsible for a number of diseases. 

Leucine-rich α2-glycoprotein 1 (LRG1), 

a member of the leucine-rich repeating 

family, was first isolated from human 

blood in 1977. It is made up of eight 

leucine-rich repetitions, the majority of 

which are 20–30 amino acid residues 

long.Based on omics data, 

metabonomics was a promising new 

biomarker for cardiovascular diseases. 

While LRG1 may be a potential serum 

biomarker for early onset myocardial 

infarction, a combined biomarker 

signature that included BNP (plasma 

brain natriuretic peptide) would be a 

more accurate predictor of heart failure 

than BNP alone.(17) This study 

investigate the correlation between 

NLRP3 inflammasome levels and 

myocardial infarction (MI) diagnosis, 

with the aim of assessing NLRP3 as a 

potential biomarker for identifying and 

understanding the pathophysiology of 

MI. 

Subjects and Methods 

This study is based on the 60 

subjects enrolled in the in the intensive 

care unit that were recruited from Ibn 

Al-Bitar center for cardiac surgery. 

Patients admitted to the Baghdad 

Teaching Hospital's Intensive Care Unit, 

and Ibn Al-Bitar Cardiac Surgery 

Center were included in this study. for 

the period from 26/11/2023 t0 

20/11/2024 and 60 subject as control 

croups. All patients and the control 

group were between the ages of 17 to 

84 years. The excluded criteria included 

patients with Cancer and kidney failure 

patients. The study is approved by 

Training and Human Development 

Center in the Medical City Department 

and Baghdad Health Department / 

Karkh. All research procedures 

followed the directives of the 

Declaration of Helsinki. 

Along with a control group of 

healthy people, blood samples were 

taken from MI patients. A 5 mL syringe 

was used to draw blood samples into a 

gel tube between 8 p.m. and 12 a.m., 

and they were then left to clot at room 

temperature. After that, we separated 

the serum by centrifuging the sample 

for 10 minutes at 5000 degrees per 

minute. About 2 mL was employed to 

ascertain the body mass index (BMI) 

(18),uric acid , creatinine ,Glutamic 

Pyruvic  Transaminase  (GPT), 

Glutamic Oxaloacetic  transaminase  

(GOT) (19), urea (20), Gamma 

Glutamyl Transferase  (GGT) (21).The 

leftovers were transferred to an 

Eppendorf tube and stored at -20 °C in a 

deep freezer in order to determine the 

quantities of NLPR3.  (22) NT-pro 

BNP  (23),MYL2 (24) and LRG1 (25) 

was measured using the Enzyme-

Linked Immune Assay (ELIA) method 

by Ibn Al-Bitar Specialized Heart 

Center Laboratories Analysis of 

statistics The mean ± standard deviation 

was used to express the results. A t-test 

was used to compare the group 

differences' significance. Statistical 

significance was defined as a P-value of 

0.05, whilst statistical non-significant 

was defined as a P-value of 0.05. 

The relationship between the various 

parameters was examined, and it was 

described using the correlation 

coefficient (r). Statistical software for 

the social sciences (SPSS) version 23.0 

and Microsoft Office 2010 were utilized 

in this work to compute the cutoff 

value, sensitivity, and specificity using a 

Receiver Operating Characteristics 
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(ROC) curve. When the p-value was 

less than 0.05, the findings were 

considered statistically significant. 

Results and Discussion 

Anthropometric and clinical features 

of the myocardial infraction (MI) and 

control groups in the study are listed in 

Table 1. There was a significant 

increase (p≤ 0.05) in age, weight , body 

mass index (BMI), systolic blood 

pressure( SBP), diastolic blood pressure 

(DBP), , a signif icant decrease (p≤ 

0.05) in height in the MI group as 

compared to the control group. 
 

Table (1): Anthropometric and clinical features of the MI and control group 

Parameters Means ± SD Means ± SD p-value 

 MI (n= 60) Control (n= 60)  

Age (years) 57.26±15.2 56.12±11.5 0.05 

Height (cm) 165.1± 6.3 170.5±11.2 0.05 

Weight (kg) 68.6±5.8 79.5±11.3 0.05 

BMI (kg/m2) 26.38±0.5 27.39 ±1.2 0.05 

SBP (mmHg) 160.79 ± 8.57 120.60 ± 2.44 0.001 

DBP (mmHg) 92.17 ± 3.0 79.57 ± 2.34 0.001 

p ≤ 0.05: Significant, p ≤ 0.001: high- Significant, p ≥ 0.05 non-Significant 

 

Due to its rising tendency in both 

developed and developing nations, 

obesity is a global health concern (26). 

obesity and metabolic syndrome is 

considered a risk factor for CAD(27). 

Obesity is increasingly common in the 

elderly (43% and 71%) in tandem with 

population aging, and the relationship 

between age and obesity is complicated 

and may differ by age group. There is 

relatively little information available 

about the possible relationships between 

age, body mass index, and outcomes in 

myocardial infarction patients 

undergoing percutaneous coronary 

intervention (PCI). (28)                                                               

Age-related differences exist in the 

relationship between BMI and 

cardiovascular risk. While being 

somewhat overweight may be 

advantageous in old age, younger 

overweight persons may benefit from 

weight decrease.(29) 

One risk factor, an atherogenic 

factor, and a hemodynamic factor for 

myocardial infarction is hypertension. 

Acute myocardial infarction is another 

situation in which it may occur. The 

heart is severely harmed by both of 

these disorders, which also significantly 

increase morbidity and mortality.(30) 

Among Iraqi ACS cases, MS is highly 

prevalent, while MI was substantially 

more common in men. (31) 

 Males and females experienced high 

diastolic blood pressure rates of 5% and 

10.7%, respectively, while the 

corresponding rates for high systolic 

blood pressure were 6.7% and 2.9%. 

Overweight, normal weight,(31) when 

used under supervision, the low-level 

treadmill has been proven to be safe. It 

helps with patient care in the future and 

offers unbiased information regarding 

the patient's preparedness for 

discharge.(33) 

Obesity is a major public health 

concern nowadays, as it is strongly 

linked to an increased risk of 

cardiovascular disease. Obesity-related 

hypertension is caused by the complex 

interplay of many processes, including 

poor pressure natriuresis, adipocyte 

dysfunction, incorrect SNS and RAAS 

activation, and physical kidney 

compression.(34)  

The results of the study showed that 

modifiable risk factors, such as 

smoking, a lack of physical exercise, 

high blood pressure, being overweight, 
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and being obese, were much more 

common among male and female 

secondary school students in Sulaimani 

City. This poses a hazard to community 

health and reflects a concerning public 

health issue. Programs to raise 

awareness and promote health should be 

implemented. It is necessary to enhance 

ongoing monitoring for CVD risk 

factors and implement early 

identification and prevention 

initiatives.(32) 
 

Table(2): kidney function of the MI  and control groups 

Parameters Means ± SD Means ± SD p-value 

 MI (n= 60) Control  (n= 60)  

Urea(mg/dL) 45.56±4.11 42.49±4.33 0.02 

Creatinine (mg/dL) 1.29±0.28 0.88±0.15 0.02 

Uric acid (mg/dL) 3.92±0.27 3.57±0.27 0.001 

p ≤ 0.05: Significant, p ≤ 0.001: high- Significant, p ≥ 0.05   non-Significant 

 

To enhance the quality of life for 

individuals with coronary artery 

disease, especially those who have 

undergone percutaneous coronary 

intervention, a lifestyle modification 

program needs to be implemented.(35) 

The heart and kidneys are primarily 

responsible for maintaining the proper 

blood pressure and fluid balance in the 

body. Under normal circumstances, the 

heart and kidneys work together to 

respond to variations in renal perfusion, 

such as overload or volume reduction, 

which can result in harm from hyper 

perfusion or ischemia.(36)  

In contrast, a drop in one organ's 

function may be associated with a 

precipitous decline or chronic failure in 

another. Cardiomyopathic causes, such 

as myocardial infarction, left ventricular 

hypertrophy, and fibrosis, increase 

cardiac preload and afterload, resulting 

in volume and pressure overload, poor 

renal salt and water excretion, and 

inappropriate renin secretion.(36) 

Acute alterations in kidney function 

biomarkers may arise from 

pharmacologic inhibition of 

neurohormonal pathways in patients 

suffering from acute myocardial 

infarction (MI).(37) 

The glomerular filtration rate (GFR) 

is directly impacted by AMI, and it 

rapidly and significantly declines 

following the cardiac event. Due to 

abruptly decreased left ventricular 

function, some acute cardiovascular 

disorders can show clinically similarly 

to AMI.(38) 

 MI risk may increase due to 

impaired renal function. Further 

research and analysis are necessary. The 

findings' clinical implications the 

correlation between coronary artery 

disease and above-normal eGFR 

Arterial disease risk. The risk of MI 

with a parabolic shape is highly 

correlated with genetically predicted 

eGFR, indicating that renal function 

impairment, whether caused by 

decreased or supranormal eGFR, may 

be causally linked to an increased risk 

of MI. (39) 
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Table (3): Liver function of the MI and control groups 

Parameters Means ± SD Means ± SD p-value 

 MI (n= 60) control (n= 60)  

GGT(U/L) 51.10±5.01 184.83±30.20 ≤ 0.001 

GPT (U/L) 40.07±2.88 38.18±2.96 ≤ 0.001 

GOT (U/L) 0.97±0.25 28.45±8.70 ≤ 0.001 

TSB (mg/dL) 235.2Z±20.66 0.53±0.12 ≤ 0.001 

p ≤ 0.05: Significant, p ≤ 0.001: high- Significant, p ≥ 0.05   non-Significant   

 

Ischemia, which results in 

myocardial necrosis and an imbalance 

in perfusion, is the cause of acute 

myocardial infarction (AMI), a global 

burden. Since the liver receives around 

25% of the heart's overall output, 

hemodynamic abnormalities can affect 

it. Acute coronary syndrome (ACS) 

patients often show high levels of the 

liver enzymes alanine transaminase 

(ALT) and aspartate transaminase 

(AST), despite the fact that this ratio is 

a widely recognized indicator of liver 

disorders. Although myocardial damage 

is usually the cause, inadequate cardiac 

output and arterial hypoperfusion can 

also be to blame. There isn't many 

research on them, and their significance 

is usually underappreciated. Therefore, 

the purpose of this research is to 

ascertain the hepatic transaminase 

enzyme (AST and ALT) pattern in 

individuals who present with Assessing 

the value of liver and kidney function 

tests in forecasting the prognosis of 

individuals suffering from acute 

myocardial infarction (AMI) is the 

study's goal. The results confirmed that 

risk prediction in individuals with acute 

myocardial infarction could be 

influenced by hepatic and renal 

impairment.(40)  

A prevalent cause of death and one 

that is linked to high mortality rates is 

myocardial infarction (MI). Myocardial 

infarction (MI) has become more 

common over time, despite 

improvements in diagnosis and 

treatment. Investigating new MI 

predictors is therefore essential    

Regardless of conventional variables, 

the risk of MI was elevated by 

metabolic dysfunction-associated 

steatosis liver disease (MASLD). In 

order to prevent MI, patients with 

MASLD must be closely monitored. 

Future studies should look into how 

active MASLD intervention can reduce 

the occurrence of MI. (41) 

Patients with AMI who have chronic 

liver disease (CLD) are more likely to 

have poorer clinical outcomes and are 

less likely to obtain invasive treatment. 

Additional variations are noted based on 

the kind and severity of chronic liver 

disease.(42).  

Numerous risk factors for 

cardiovascular disease, obesity, 

diabetes, and metabolic syndrome have 

been shown to activate the NLRP3 

inflammasome and cause inflammation. 

Patients with coronary heart disease 

reported significantly increased serum 

levels of NLRP3, ASC, caspase-1, IL-

1β, and IL-18 compared to healthy 

people.(43) 

 The nucleotide-binding domain 

leucine-rich repeat family The NLRP3 

inflammasome complex regulates 

caspase-1 activation and subsequent IL-

1β processing. Inflammasome 

complexes are activated in several 

inflammatory diseases.(44) 
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Table (4): Comparative the mean levels of  NLPR3 , NT-proBNP ,MYL and LEU between the MI 

and control groups 

Parameters Means ± SD Means ± SD p-value 

 MI (n= 60) control (n= 60)  

NLPR3 6.24±1.29 2.38±0.68 ≤0.0001 

BNP 571.72±28.81 220.63±30.36 ≤0.0001 

MYL 4.30±1.42 1.61±0.66 ≤0.0001 

LRG1 120.71±25.76 37.13±4.28 ≤0.0001 

p ≤ 0.05: Significant, p ≤ 0.001: high- Significant, p ≥ 0.05   non-Significant 

 

 Reduced blood supply to the tissues 

is the primary cause of injury during an 

acute myocardial infarction (AMI). This 

is exacerbated by a significant and 

highly specialized inflammatory 

response that occurs during reperfusion. 

Several studies have indicated that the 

NACHT, LRR, and PYD domain-

containing protein 3 (NLRP3) 

inflammasome plays an important role 

in this process. The inflammasome is a 

protein complex that regulates caspase 1 

activation and the production of pro-

inflammatory cytokines such as IL-1β 

and IL-18, making it a crucial part of 

the innate immune system. (45)  

The expression of LRG1 is 

upregulated in human illnesses. These 

demonstrate the broad and pleiotropic 

function of LRG1 in illness.(23)   

LRG1, a crucial upstream of the 

transforming growth factor-β (TGF-β) 

pathway, accelerates the development 

of atherosclerosis by promoting 

inflammation, pathological 

angiogenesis, and T helper (Th) 17 cell 

differentiation. By controlling hypoxia-

inducible factor-1α (HIF-1α), LRG1 

also contributes to hypoxia-induced 

cardiomyocyte apoptosis and 

autophagy. Because of its biological 

functions, current study has looked into 

how well LRG1 predicts the likelihood 

of cardiovascular events in high-risk 

groups. (49)  

Metabonomic was a promising novel 

biomarker for cardiovascular illnesses, 

according to omics data. Among other 

biomarkers, TLRG1 was the most often 

used to forecast the pathological 

advancement of heart failure. (47) 

LRG1 was chosen to distinguish 

between patients with persistent atrial 

fibrillation and healthy controls. LRG1 

and miRNA predictive molecules are 

involved in the pathological 

development of stable coronary artery 

disease to acute myocardial 

infarction.(48)   

The regulatory light chain expressed 

in slow heart muscle is called the slow 

cardiac myosin regulatory light chain 

(MYL2). It is encoded by the gene 

MYL2. (49) By investigating the 

regulatory functions of MLC-2 in the 

embryonic and adult heart, with an 

emphasis on the phosphorylation-driven 

actions of MLC-2v in the adult 

myocardium, this work provides fresh 

insight into the mechanisms driving 

myosin cycle dynamics and human 

heart disease.  (50) One important 

independent risk factor for death from 

CVD and other causes is NT-proBNP. 

NT-proBNP may be useful for risk 

monitoring in the overall adult 

population (51)  

Across SBP, DBP, and PP 

categories, elevated NT-pro BNP is 

independently linked to CVD and 

mortality and aids in identifying the 

most at-risk individuals. The 

cardiovascular risk was higher for 

participants with stage 1 hypertension 

and elevated NT-proBNP than for those 

with stage 2 SBP and reduced NT-

proBNP. The use of biomarker-based 

techniques for CVD risk assessment to 
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support the start or escalation of BP 

treatment requires further research.(52) 

Our results showed that people with MI 

and T2DM had a worse antioxidant 

system and a higher OS. Oxidative 

Street may therefore be essential to the 

etiology and outcome of T2DM and MI. 

(53) 

 
Table (5) : Correlation between the studied parameters among control and MI groups 

 Age GGT ALT AST TSB Urea Creatinine Uric NLRP3 BNP MYL LEU 

NLRP3 
r .453** .554** .783** .478** .710** .339** .634** .369** 1 .862** .690** .787** 

P-value .000 .000 .000 .000 .000 .008 .000 .004  .000 .000 .000 

BNP 
r .540** .680** .829** .653** .712** .306* .629** .531** .862** 1 .771** .915** 

P-value .000 .000 .000 .000 .000 .017 .000 .000 .000  .000 .000 

MYL 
r .330* .569** .766** .472** .346** .295* .363** .392** .690** .771** 1 .559** 

P-value .010 .000 .000 .000 .007 .022 .004 .002 .000 .000  .000 

LEU 
r .474** .595** .743** .620** .770** .271* .602** .463** .787** .915** .559** 1 

P-value .000 .000 .000 .000 .000 .037 .000 .000 .000 .000 .000  

 

This table showed a significant 

positive    correlations between NLRP3, 

BNP  ,MYL2 LRG1 levels   and uric 

acid  , urea , GPT , GOT , GGT ,TSB in 

the MI group 

 
Table (6): ROC curve analysis for studied parameters between MI and control groups 

Test Area cutoff SE P-value 

Asymptotic 95% Confidence 

Interval  

Sensitivity 

 

Specificity 
Lower Bound Upper Bound 

NLRP3 1.000 4.26 .000 .000 1.000 1.000 96.7 100 

BNP 1.000 264.19 .000 .000 1.000 1.000 100 97 

MYL .998 2.85 .003 .000 .992 1.000 97 100 

LEU 1.000 66.72 .000 .000 1.000 1.000 100 100 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure (1): The ROC curve analysis 
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The ROC curve analysis 

demonstrates that all studied 

parameters (NLRP3, BNP, MYL, and 

LEU) are highly effective in 

distinguishing HF groups from the 

control group, with perfect AUC 

values, statistically significant results, 

and high sensitivity and specificity. 

These findings highlight their potential 

as reliable biomarkers for diagnosing 

Myocardial Infarction. (MI). 

Conclusion 

Elevated NLRP3 inflammasome 

levels show a significant correlation 

with myocardial infarction (MI), 

indicating their potential as a biomarker 

for risk assessment and early detection. 

The inflammasome’s role in driving 

inflammation and cardiac damage 

highlights its clinical relevance in MI 

pathophysiology. Further research is 

needed to validate its diagnostic utility 

and explore therapeutic strategies 

targeting NLRP3 to improve patient 

outcomes. 
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