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stress. This study involved 160 people: 80 stable coronary
heart disease patients and 80 controls. Patients had
significantly lower sclerostin levels (71.256 pg/ml)
compared to the control group (98.426 pg/ml) (p <0.001).
Additionally, patients had higher oxidative stress
(Myeloperoxidase, = Malondialdehyde) and  lower
antioxidant defenses (arylesterase, albumin) compared to
the control group. Also, sclerostin strongly positively
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1. Introduction

Coronary artery blockage results in an insufficient blood supply to the heart, which causes the
symptoms of coronary heart disease CHD [1]. The most frequent sign of CAD is MlI, which is brought
on by the degradation of the coronary artery endothelium or the disruption of a susceptible
atherosclerotic CHD is one of the fatal chronic diseases that lead to the death of millions of people
annually in different parts of the world [2], this illness encompasses a broad range of clinical disorders,
including as myocardial infarction (MI), unstable angina, stable angina, and sudden death [3].
Important complications are heart failure and arrhythmia [4]. A coronary artery blockage results in an
insufficient blood supply to the heart plaque [5]. A coagulation cascade is started when the
atherosclerotic plaque ruptures and releases thrombogenic materials [6]. An increase in cardiac
biomarkers indicates the permanent necrosis of myocardial cells that ultimately results from Ml [7].
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The pathogenesis of CHD is complex and still poorly understood [2]. Low bone mass and high
vascular calcification burden are frequently found in elderly patients, but the underlying mechanism
is not clear yet [8-10]. As a novel regulator of bone resorption, sclerostin is also expressed in
atherosclerosis, but its role is controversial [11]. Sclerostin is an important bone remodeling protein
but may also play a role in cardiovascular disease. In preclinical models, sclerostin has been reported
to protect against abdominal aortic aneurysm and atherosclerosis formation and prevent cardiac
rupture [12,13]. Sclerostin is recognized to be an endogenous inhibitor of the Wnt pathway; therefore,
it is foreseeable that the Wnt inhibitory function of sclerostin is important in a tissue such as the heart
[14]. Moreover, Wnt is involved in various aspects of heart diseases [15]; thus, the function of
sclerostin in the heart in Wnt-independent ways would also be very interesting and beneficial to
investigate. By damaging blood arteries and promoting atherosclerosis and plaque development,
oxidative stress contributes to CHD [16]. This disorder causes cell damage and vascular wall
inflammation due to the body's inability to neutralize reactive oxygen species (ROS) [17]. Endothelial
dysfunction, inflammation, and vascular remodeling cause atherosclerosis, plaque, and thrombosis.
Overproduction of ROS accelerates these processes [18]. ROS from vascular cells worsen
cardiovascular illnesses like ischemic heart disease, atherosclerosis, and hypertension by lipid
peroxidation and diminished nitric oxide generation [19]. Insufficient antioxidant capacity causes
endothelium and smooth muscle dysfunction, inflammatory signal activation, and mitochondria-
mediated death [20]. However, mild oxidative stress can improve cardiovascular health by modifying
vascular tone and endothelial function [16]. Oxidative stress markers such malondialdehyde can
improve coronary artery disease risk assessment and treatment [21]. MDA is the final product of
polyunsaturated fatty acid peroxidation in cells. The innate immune system's heme-containing
peroxidase myeloperoxidase (MOP) (EC 1.11.1.7) also causes oxidative stress. Hypohalous acids like
hypochlorous acid destroy bacteria and fungus [22]. Besides its role in antimicrobial defense, MPO
has been associated to autoimmune diseases and atherosclerotic coronary artery disease (CAD),
suggesting it may be a biomarker or therapeutic target for these conditions. Arylesterase (EC 3.1.1.2)
serves as a principal defense against free radicals and oxidative stress associated with coronary heart
disease [23]. it has a protective effect on LDL: Even though it rides on HDL, PON1/arylesterase
indirectly protects LDL particles. Albumin's major thiol group at Cys-34 scavenges reactive oxygen
species and inhibits NADPH oxidase activity in vascular smooth muscle cells, resulting in antioxidant,
anti-inflammatory, and antithrombotic effects [24]. Low serum albumin (hypoalbuminemia) is
associated with worse CAD severity and worse cardiovascular outcomes in epidemiological and
clinical studies. The aim of this study was to explore a new perspective of sclerostin by using its level
as marker for diagnosing CHD at stable coronary disease and find the correlation of sclerostin
concentration and oxidative stress environment.

2. Materials And Methods

2.1 Study Design

The study design is a case-control which was included 160 individuals that distribute to two
groups: 80 patients, 49 males and 31 females with stable coronary heart disease, their aged ranged
between 46-74 years , and 80 sample which are apparently healthy, 47 males and 33 females as a
control group with 46-70 years, the patients’ samples were collected from Shar hospital in Erbil city
and heart center in Mosul city from March to August 2024, after diagnoses of the cases were confirmed
by cardiologist who depend on electrocardiogram and coronary angiogram which were carried in the
above-mentioned hospitals. The sample collection was limited to patients with stable coronary heart
disease only and not suffering from diabetes or any other chronic disease. The above patient and
control groups were divided into subgroups according to demographic data, comprising age and sex.
Serum was collected from patients and controls individuals by collect blood samples from them and
centrifuged for 10 minutes at 2500 rpm [25].
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2.2 Ethics Review

The study adhered to all legal and ethical standards and requirements. Approval was obtained
from the Ministry of Health/Nineveh Health Directorate, Mosul, Iraq (Protocol Number: 18187).
Written informed consent was obtained from all participants, and the consent forms were signed on
may13, 2024.

2.3 Methods

Sclerostin concentration was measured in serum by using Enzyme linked immunosorbent assay
(ELISA) kit from Sunlong company (China), The activity of myeloperoxidase was evaluated using
the colorimetric method described by [26] using O-dianisidine as substrate, The methodology of
Allwsh and Jasim was utilized to assess arylesterase activity [27]. The enzyme was utilized to catalyze
the decomposition of the substrate, phenyl acetate, into phenol and acetic acid. Albumin was
determined in serum by bromocresol green method using BIOLABO Kkit. In addition, the improved
Guidet and Shah method measures serum MDA, Thiobarbituric acid (TBA) and malondialdehyde
(MDA) react to produce a colored product that quantifies lipid peroxidation at 532 nm [28].

2.4 Statistical Analysis

By using SPSS program (version 28), mean and standard deviation were found to compare
between the main two groups; control and patient and t-test was used to find the significant change of
mean value, in addition ANOVA test was use for comparing between subgroups, in addition Pearson
test was used to find the correlation between sclerostin and the biochemical cardiac parameters. In
addition, ROC was drawn by using this program for sclerostin.

3. Results And Discussion

The recent study comprised 80 patients with stable coronary heart disease and 80 healthy
individuals as control group, the average of control age group was 52.55 years which almost match
with the average age of patient group which was 55.75 years. The result was shown a highly significant
decrease of sclerostin concentration in the serum of patient group (71.256 + 15.535 pg/ml) comparing
with control group (98.426 + 11.508 pg/ml) at level (p <0.001) as shown in fig.1.

120 m controls
W patients
S 100 P
e *
c
S 80
ST
S35 60
£ e
733 40
o
S 20
w
0
controls groups patients

Fig. 1. Sclerostin concentration in coronary heart patients and controls groups
*Significant at the level p<0.001

A receiver operating characteristic (ROC) analysis illustrated in fig. 2 and table, depending on the
value of area under curves (AUC) (0.941, P<0.0001 for sclerostin), Patients at risk for coronary heart
disease could be identified with a sensitivity of 0.85 and a specificity of 0.975 when their serum
sclerostin concentration was lower than 88.325 pg/ml, which is the cut-off value. ROC elicited that
sclerostin concentration had excellent diagnostic performance for stable coronary heart disease.
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Fig. 2. Sclerostin's receiver operating characteristics (ROC) curve for CHD prediction

Table 1. Sclerostin's receiver operating characteristics (ROC) curve for CHD prediction

Asymptotic 95%
Confidence Interval
Area under Asymptotic Lower Upper Cutoff Sensitivity Specificity
the curve Std. Error? Sig.° Bound Bound value
0.941 0.026 0.000 0.891 0.992  88.325 0.85 0.975

a. Under the nonparametric assumption
b. Null hypothesis: true area = 0.5

The major result findings, as shown in table 2, are: Arylesterase activity is significantly lower in CAD
patients’ group than in controls group while MPO activity is significantly higher in CAD patients.
MDA (malondialdehyde), a marker of lipid peroxidation/oxidative stress, is significantly elevated in
CAD patients. All with strong statistical significance (P<0.001), indicating robust differences in this
study. However, with statistical significance (P<(0.01), albumin concentration significantly decreases
in patients group comparing with control group as shown in table 2.

Table 2. Comparison antioxidant and oxidative stress indicators in control
and patients’ groups (N=80 of each group)

Parameters groups Mean S.D P value

Aryl esterase activity control 79.446 9.500 P<0.001
(U/L) patients 57.370 12.031

Myloperoxidase control 12.118 1.390 P<0.001
activity (U/L) patients 25.195 3.842

MDA (umole/ml) control 3.960 0.795 P<0.001
patients 6.596 1431

Albumin (g/dl) control 4.617 0.517 P<0.01
patients 3.392 0.493

The correlation analysis between circulating sclerostin concentrations and various antioxidant and
oxidative stress indicators in coronary heart patients in this study provides significant insights into the
interplay between sclerostin and antioxidant and oxidative stress in coronary heart disease. The data
in table 3 show a strong positive correlation between sclerostin and both arylesterase activity (r =
0.827, p <£0.01) and serum albumin concentration (r = 0.803, p < 0.01). This suggests that elevated
sclerostin levels are associated with enhanced antioxidant defense capacity. The observed positive
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associations may reflect a compensatory response in coronary heart patients, where higher sclerostin
secretion is linked with stronger antioxidant activity, potentially to mitigate vascular oxidative stress.
Conversely, sclerostin levels correlate negatively and significantly with myeloperoxidase activity (r =
—0.830, P<0.01) and malondialdehyde (MDA) concentration (r=-0.799, P <0.01). Thus, the negative
correlations indicate that higher sclerostin levels are associated with a reduction in oxidative burden.
This inverse relationship suggests that sclerostin may play a protective or regulatory role in limiting
oxidative stress-mediated vascular injury.

Table 3. Correlation between sclerostin and oxidative stress indicators in coronary heart patients by
using Pearson coefficient
Sclerostin concentration (pg/ml)

Parameters Pearson Correlation
Arylesterase activity (U/L) 0.827™
Myeloperoxidase activity (U/L) -0.830™
Malondialdehyde concentration (umole/ml) -0.799™
Albumin concentration (g/dl) 0.803™

* Correlation is significant at level P<0.01 level.

The result of this study indicates there was a highly significant decline of serum sclerostin level in
patient CAD comparing to normal individuals, the result agrees with Milovanova et. al. which
emphasized that dropping sclerostin level is a risk factor for cardiovascular complications in end stage
renal patients [29], also the recent result agrees with He W et. al which documented a decrease level
in elderly patients with CAD [30]. The significant decrease of sclerostin level in patient group in this
study suggest that sclerostin can be a cause of heart disease, which may be due to low expression of
this protein in atherosclerotic plagues [31]. Since sclerostin acts as inhibitor of Wnt pathway [32],
which promotes osteogenesis. Dropping sclerostin may enhance Wnt/B-catenin signaling in
endothelial cells, promoting plaque instability and atherosclerosis progression., which may lead to
calcium accumulation, leading to form harden plaques and arterial stiffness [33] However, this
remains controversial and requires more studies.

The reduced arylesterase that is observed in this study agrees with [34] which conclude a decreased
PON-1 arylesterase activity in patients suffering from CAD. As arylesterase is one of the primary
functions of the PON1 protein, it is one activity of the enzyme Paraoxonase-1 (PON1) [35]. PON1
associates with HDL and has antioxidant functions, including hydrolyzing oxidized lipids, preventing
LDL oxidation. Lower PON1/arylesterase activity has been observed in CAD [34]. Mechanistically,
reduced PON1/arylesterase may lead to less protection against oxidative modification of lipids, HDL
dysfunction, increased LDL oxidation, more foam cell formation, and progression of atherosclerosis.
In order that, the significant drop of arylesterase in patients’ group of this study; that suggests
markedly compromised antioxidant defense.

Myeloperoxidase is an enzyme released primarily from activated neutrophils and some monocytes; it
produces reactive oxidants such as hypochlorous acid, contributes to oxidative stress, inflammation,
promotes LDL oxidation, endothelial dysfunction. Elevated MPO has been linked to increased risk
and severity of CAD [36].

In this study, the MPO activity is more than doubled in patients when compared with controls, as
shown in table 2, which agrees with [37] who showed MPO median values are significantly higher in
stable CAD against angiography-normal controls.

Malondialdehyde is a lipid peroxidation product, often used as a proxy marker of oxidative damage
to lipids. Elevated in CAD patients, correlates with severity [38].

The result of elevated MDA concentration in patients group agrees with [39] which conformed that
Serum MDA levels significantly increased with the severity of CAD.

The elevation of MDA concentration in this study that shown in table 2 is consistent with more lipid
peroxidation, likely driven by higher reactive oxygen species (ROS), MPO, and lower antioxidant
enzyme activities such as arylesterase.
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The low serum albumin concentration in the patient’s group was found in this study agrees with [40],
this reduction is associated with increased oxidative stress, inflammation, and platelet aggregation,
which contribute to atherosclerosis and plaque instability that underpin CHD [41].

The current study found that stable coronary artery disease (CAD) patients experience increased
oxidative stress, including elevated MPO and lipid peroxidation (MDA). Lower arylesterase (PON1)
activity and albumin levels weaken antioxidant defenses. Even in stable disease, oxidants exceeding
antioxidants cause endothelial dysfunction, LDL/lipid oxidation, and plaque formation and instability.
Reduced albumin may worsen damage (reduced free radical binding) and accelerate disease
progression. Such processes may explain these findings: Y. Chen et al. [42] describe stable coronary
artery disease (CAD) as characterized by continuous low-grade inflammation, where neutrophils,
macrophages, and endothelial cells produce myeloperoxidase (MPO) and reactive oxygen species
(ROS).

Reduced arylesterase activity can result from genetic variants in PON1, decreased HDL levels, PON1
modification, and oxidative inactivation [43,44].

Lipid peroxidation: ROS interact with polyunsaturated lipids in LDL or cellular membranes, causing
MDA and oxidized lipids, worsening inflammation and atherosclerosis [45]. All these elements cause
feedback: Oxidized lipoproteins and lipids boost inflammation and ROS generation, which damages
antioxidants.

4. Conclusions

Sclerostin may play a crucial role in CAD and may can utilize as a marker for monitoring
the progression of this disease. Vascular calcification, a hallmark of advanced CAD, involves
osteogenic differentiation of vascular smooth muscle cells (VSMCs). Also, Collectively, the
current study indicates that in patients with stable coronary artery disease (CAD): There is an
enhanced oxidative stress environment: high MPO, high lipid peroxidation (MDA).
Antioxidant defenses are diminished: reduced arylesterase (PON1) activity and decreased
albumin levels, which also partially fulfil antioxidant functions. The imbalance (oxidants
surpassing antioxidants) certainly contributes to endothelial dysfunction, oxidation of
LDL/lipids, and plaque development and/or instability, even in stable illness. The diminished
albumin may exacerbate damage (lower binding of free radicals), thereby facilitating disease
progression.
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