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Background: Acute myocardial infarction (AMI) is a clinical condition characterized by the necrosis of heart muscle tissue resulting from
an imbalance between myocardial demand and coronary blood flow. Objectives: The aim of the present study was to determine the levels
of serum APLN and leptin in AMI patients and their correlation with Tnl titer among different types of AMI (STEMI and NSTEMI).
Materials and Methods: In total, 60 patients with AMI were enrolled in this study and divided into two groups according to the type of
AMI. Group 1 (G1) ST-elevation myocardial infarction (STEMI) and group 2 (G2) non-ST-elevation myocardial infarction (NSTEMI). In
addition to 60 participants as a control group. The period the study extended from March 2022 to February 2023. This work was done at
the Department of Biochemistry, College of Medicine University of Babylon and Marjan Medical City in Hilla City, Iraq. Determination
of serum apelin (APLN) and leptin was done by Human ELISA kits. Determination of troponin I (Tnl) titer was done by cobas e411 from
Roche diagnostic. Results: The results of the current study show positive correlations in STEMI and NSTEMI groups between Tnl with
both APLN and leptin among AMI patients (r = 0.910, r = 0.902, r = 0.476, r = 0.389). Conclusion: patients with AMI in Babylon province
have high levels of APLN and leptin, with higher levels in STEMI group than NSTEMI group. This pattern of results indicates a role for
these markers in forming thrombosis, atherosclerosis, oxidative stress, and the occurrence and prognosis of myocardial infarction.
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INTRODUCTION

The clinical issue of acute myocardial infarction (AMI)
refers to the acute death of heart muscle tissue caused
by an imbalance between the demand for oxygen in the
myocardium and the supply of oxygen-rich blood through
the coronary arteries.'! Typically, AMI results from the
formation of a thrombus that obstructs blood flow to
the heart due to rupture or erosion of an atherosclerotic
plaque in the coronary artery. If left untreated, the artery
affected by the infarction remains blocked in around 30%
of patients.”'To put it differently, AMI can be defined as the
death of heart cells caused by a decrease in oxygen supply,
which occurs when the coronary arteries become obstructed.
As cardiac cells primarily rely on oxidative metabolism for
energy production, they are highly sensitive to fluctuations
in intracellular oxygen levels. When the coronary arteries
become obstructed, oxygen concentration decreases, and
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anaerobic ATP synthesis is activated, leading to energy
deprivation and the death of cardiac cells.””

AMI is more common among older adults, with an
average age of 65.6 years for males and 72.0 years for
females being the first incidence. Although the incidence
of AMI has decreased in developed countries due to better
healthcare systems and public health interventions, it is on
the rise in developing regions such as South Asia, parts of
Latin America, and Eastern Europe.™

The symptoms of AMI include chest pain, which may
radiate to the left arm or left side of the neck, shortness of
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breath, sweating, nausea, vomiting, irregular heartbeats,
anxiety, fatigue, and other factors.”! Along with chest
pain, warning signs of a heart attack include high blood
pressure, tightness, squeezing, burning sensations, aching,
and heaviness in the chest lasting for more than 10 minutes,
pain in the left shoulder or left arm, extending up to the
neck or along the jawline, shortness of breath, profuse
sweating, dizziness, muscle weakness, nausea or vomiting,
choking with smoke inhalation, anxiety or stress, feeling
of impending doom, and depression.[!

AMI can be classified into two types based on

electrocardiogram  (ECG) readings:  ST-elevation
myocardial infarction (STEMI) and non-ST-elevation
myocardial infarction (NSTEMI)."" STEMI s

characterized by an acute coronary thrombosis or
persistent ST-segment elevation of at least | mm in at least
two contiguous electrocardiographic leads. NSTEMI
is characterized by ischemic symptoms at rest resulting
from an acute coronary plaque rupture or erosion lasting
at least 10min and occurring within 24 h before hospital
admission. NSTEMI also involves elevated cardiac
biomarkers within 24 h after initial presentation.

Apelin (APLN) is an endogenous peptide hormone
composed of 35 amino acids and identified as a ligand
of the G protein-coupled receptor APJ. APLN belongs to
the family of adipokines, which are bioactive mediators
released by adipose tissue.”? Several cell types in the body
can synthesize APLN protein, For example, the central
nervous system (CNS), pituitary gland, and mammary
glands, with lower values in kidneys and skeletal muscles.
The highest APLN concentrations have been found in
adipose tissue, gastric exocrine, and endocrine cells.!'”

APLN is considered to be a potent vasodilator by
stimulating endothelial nitric oxide synthase (eNO); eNO
stimulates soluble guanylate cyclase resulting in increased
cyclic guanosine monophosphate [cGMP] that leads to
vasodilation effect and regulation of blood pressure.'!l a
previous study was done by Yiimiin ez a/.l” concluded that
APLN could be considered an independent risk factor for
coronary heart disease.

Leptin is a 146-residue polypeptide hormone that is
normally produced by adipocytes. It was discovered by
studying genetically obese mice in the 1960s.'¥ Leptin acts
on cell receptors in the arcuate and ventromedial nuclei, as
well as other parts of the hypothalamus and dopaminergic
neurons of the ventral tegmental area. Leptin is thought to
serve as an indicator of energy stores (lipostat), as well as a
modulator of energy balance.'"¥ Circulating leptin serves to
communicate the state of body energy repletion to the CNS
to suppress food intake and permit energy expenditure.'s)

Recently MayerBruthans Jr ez al.' concluded that high
leptin concentration entails an increased risk of mortality
in patients with acute coronary syndrome (ACS) as leptin
connects directly to obesity and metabolic syndrome.

Also, Attia et al. studied the prognostic value of leptin in
the different types of CAD.!'7

Troponins are regulatory proteins that assist in cardiac and
skeletal muscle contraction.'! Skeletal and cardiac
troponin isoforms differ in structure, with the cardiac
troponin complex comprised of troponin C, troponin
I (Tnl), and troponin T (TnT). Tnl binds to actin and
inhibits the interaction of actin and myosin; Tnl is an
extremely sensitive biomarker for AMI and is the current
biomarker of choice for the diagnosis, risk-stratification,
and clinical management of AMIL.! Tnl appears in the
plasma 4-8h or earlier with high-sensitivity troponin
assays after symptoms of AMI and is best measured 12h
after the start of chest pain.?”

The present study aims to determine the levels of serum
APLN and leptin in AMI patients and their correlation
with Tnl titer among different types of AMI (STEMI and
NSTEMI).

MareriaLs AND MEeTHODS

Date and duration

The period extended from March 2022 until February
2023. This work was done in the Department of
Biochemistry, College of Medicine University of Babylon
and Marjan medical city in Hilla City, Iraq.

Study design

The study design was a case—control study.

Patients and control

A total of 60 patients with AMI were enrolled in this
study, divided into two groups according to the type of
AMI group 1 (G1) STEMI and group 2 (G2) NSTEMI,
and 60 participants were apparently healthy control group
(CG).

Inclusion criteria
All patients with AMI, STEMI, and NSTEMI were
diagnosed by ECG and Tnl (qualitative).

Exclusion criteria

1- Patients with congenital heart disease.
2- Patients with other ischemic heart disease.
3- Patients with all types of cancer.

Determination of serum APLN

Determination of serum APLN levels in patient and CG
were done by using Human ELISA kits and according to
the manufacturer manual.”

Determination of serum leptin
Determination of serum leptin was done by Human
ELISA kits and according to the manufacturer manual.!'”
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Determination of Tnl titer

Determination of troponin titer was done by cobas
e411 instrument from Roche diagnostic according to the
manufacturer’s instructions.!'!!

Ethical Approval

The study was conducted in compliance with ethical
principles based on the Declaration of Helsinki. Patients
provided both verbal and written consent before the
sample was taken. The study protocol, as well as the
subject information and consent form, were reviewed
and approved by a local Ethics Committee, as evidenced
by document number fifth session, which includes the
approval date of November 23, 2021.

ResuLts

The mean age + SD of AMI patients and control were
shown in Table 1.

In this study, serum APLN was significantly higher in AMI
patient groups compared with normal subjects (CG) P value
< 0.001. In this study, the level of leptin is highly elevated
in STEMI group than non-STEMI group. Serum APLN
was significantly higher in STEMI group when compared
to non-STEMI group (P value < 0.001) [Table 2].

In this study, serum leptin was significantly higher in AMI
patient groups compared with normal subjects (CG) P
value < 0.001. Also, the level of leptin was more elevated
in STEMI group than non-STEMI group. Serum leptin
was significantly higher in STEMI group when compared
to non-STEMI group (P value < 0.05) [Table 3].

The results of the current study were found toward strong
positive correlations in STEMI and NSTEMI groups
between Tnl and APLN among AMI patients. Figures |
and 2 show the correlations between Tnl and APLN for
patients groups (STEMI and NSTEMI), respectively.

The results of the current study were found toward
moderate positive correlations between Tnl and Leptin
among AMI patients, P value < 0.05. Figures 3 and 4
show the correlations between Tnl and Leptin for patient
groups (STEMI and NSTEMI), respectively.

Discussion

Age distributions of AMI patients in this study show a
peak level in the age of 58-67 years and the least between
48 and 57 year’s age groups. This finding is in agreement
with a previous study done in Iraq by Amen er alll
which found the highest rate of AMI in the same age
category. The high incidence of AMI in this age group

Table 1: Age and gender for patients and control

Group No. Mean = SD
Age (years) STEMI 27 63.3%£10.5
Non-STEMI 33 60.8£8.0
Control 60 62.4%9.4
P value STEMI versus control group (P > 0.05)
Non-STEMI versus control group (P > 0.05)
STEMI versus non-STEMI group (P > 0.05)
Table 2: The Mean = SD of apelin in AMI compared to control group
Parameter Subjects No. Mean Standard deviation
Apelin (pg/mL) STEMI 27 389.3 +14.1
Non-STEMI 33 220.6 +11.0
Control 60 70.7 +8.2
P value STEMI versus control group (P < 0.001)
non-STEMI versus control group (P < 0.001)
STEMI versus non-STEMI group (P < 0.001)
Table 3: The mean =SD of serum leptin in AMI compared to control group
Parameter Subjects No. Mean Standard deviation
Leptin (ng/mL) STEMI 27 235 2.4
Non-STEMI 33 15.3 +3.1
Control 60 6.8 +1.8
P value STEMI versus control group (P < 0.001)

non-STEMI versus control group (P < 0.001)
STEMI versus non-STEMI group (P < 0.05)
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Figure 1: Correlation between troponin | and apelin in STEMI patients
(R = 0.910, P value < 0.001)
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Figure 2: Correlation between troponin | and apelin in NSTEMI patients
(R =0.902, P value < 0.001)
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Figure 3: Correlation between troponin | and leptin in STEMI patients
(R =0.476, P value < 0.05)

category found in the current study is lower than the age
group category concluded in previous studies, such as
Erol et al®" in Turkey and Millett et al.?” in the United
Kingdom. This difference in a high prevalence of AMI
with specific age categories in the present study when
compared to previous studies in other countries is related
to the difference in environmental and regional conditions
such as air pollution, exposure to oxidant agents, fatty
diets, and lack of physical activity.
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Figure 4: Correlation between troponin | and leptin in STEMI patients
(R =0.389, Pvalue < 0.05)

There was no significant difference in this study in the
mean age between AMI patients and CG (P value > 0.05).
In the current study, extremely high levels of APLN were
found in STEMI group higher than NSTEMI group;
this is consistent with what was previously mentioned
about the fact that an increase in APLN production is a
normal response of the heart muscle during events that
lead to infarction, as APLN inhibited thrombin-induced
and collagen-induced platelet activation and aggregation,
reduces both systolic and diastolic pressure.?¥ The larger
the infarction, the greater the response of the heart muscle
and, consequently, the higher the levels of APLN.

Guzelburc et al?¥ also found higher APLN levels in
patients STEMI than NSTEMI in a study, including
different types of ACS in the University of Health Sciences
Haydarpasa Numune, Turkey, suggested that higher
APLN levels represent a reflection of complete occlusion
of one of the coronary arteries, faster cell apoptosis and
a higher degree of necrosis of cardiac muscle cells. This
gives the APLN great diagnostic and categorical value.

A possible mechanism to explain the high leptin levels
in AMI patients is the role of leptin in atherogenesis.
Leptin transmits a signal by binding to its receptor LepR,
which is mainly found in the hypothalamus but is also
expressed in macrophage, endothelial cells, and smooth
muscle cells, which enhance inflammation, dysfunction of
endothelial cells, and migration of smooth muscles to the
injured intima of the myocardiocyte and that considered
an important event in the formation of plaque, thus
contributing to AML2

The leptin result in this study is in agreement with Syed
et al. P that also found high leptin results in AMI patients.
Leptin, in addition to its angiogenic activity, leptin
increases oxidative stress in endothelial cells by inducing
reactive oxygen species formation in phagocytic as well as
nonphagocytic cells and activation of NADPH oxidase.l*”

Medical Journal of Babylon | Volume 22 | Issue 4 | October-December 2025 -




Al-Baaj, et al.: Correlation of apelin and leptin with troponin I titer among patients with acute myocardial infarction in Babylon province

Table 4: The mean +SD of troponin I in AMI patients of both types

Parameter Subjects No. Mean Standard deviation

Troponin I (ng/mL) STEMI 27 23.8 +5.6
Non-STEMI 33 8.1 +22

P value STEMI versus non-STEMI group (P < 0.001)

In the current study, there was a significant difference
(P value < 0.05) in the level of leptin between STEMI
and non-STEMI, suggesting that a higher leptin level is
associated with complete and prolonged occlusion of a
coronary blood vessel that causes STEMI. While moderate
elevation level of leptin associated with NSTEMI usually
results from severe coronary artery narrowing, transient
occlusion, or microembolization of thrombus and/or
atheromatous material.

These results are concordant with Belik et al.”?®! which
found similar associations while studying the degree of
lesion of AMI as shown in Table 4.

The strong positive correlation between aplein and Tnl can
explain as follow: high levels of troponin express greater
necrosis in the myocardium, which leads to the release
of higher levels of APLN. APLN had protective rules
for the coronary artery system, such as vasodilation and
degradation of inflammation. Endothelial damage caused
by ischemia leads to increased vascular permeability,
which increases not only water permeability but also
protein leakage and enhances inflammation. APLN was
found to alleviate myocardial injury by inhibiting vascular
permeability.”!

The moderate positive correlation between leptin and Tnl
can explain as follows: higher leptin levels are associated
with higher troponin levels as leptin increase the
production of pro-inflammatory cytokine and different
types of acute phase protein, triggering an inflammatory
process and contributing to atherosclerosis and plaque
formation, this increase in leptin levels may contribute to
an exacerbation of necrosis volume and elevated troponin
levels.?” STEMI group had higher leptin and troponin
levels, as observed in this study.

CoNcLusIONS

The current study concludes that patients with AMI in
Babylon province have high levels of APLN and leptin with
higher levels in STEMI group than NSTEMI group. This
pattern of results indicate a role for these markers in the
formation of thrombosis, atherosclerosis, oxidative stress
and the occurrence and prognosis of myocardial infarction.
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