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Abstract:

Ischemic heart disease, sometimes referred to as coronary artery disease, is a
condition in which the heart muscle does not receive enough blood flow because of
constricted or blocked coronary arteries, typically as a result of atherosclerosis.[1].
Chronic, or stable, coronary artery disease and acute, or unstable, coronary artery
disease are distinct conditions. Chronic coronary syndrome, often called stable
ischemic heart disease, is a common diagnosis for many patients [2]. Endothelial
dysfunction and atherosclerosis of the coronary arteries are caused by dyslipidemia
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and an imbalance between reactive oxygen species (ROS) generation and antioxidant
defense systems, both enzymatic and nonenzymatic. [3] Multiple investigations have
demonstrated that coronary artery disease (CAD) patients have an imbalance
between antioxidants and prooxidants. Modern research has identified oxidative
stress as a novel risk factor for coronary artery disease (CAD), which impacts
patients' prognosis, quality of life, and chances of survival.[4] Oxidative stress,
induced by ischemia, malfunction of the left ventricle (LV), and neuroendocrine
activation, is another hallmark of the relationship between vascular disease and heart
failure. By generating hypertrophic signaling, apoptosis, and necrosis, reactive
oxygen species (ROS) severely impact myocardial calcium handling, lead to
arrhythmias, and exacerbate cardiac remodeling. Neurohumoral activation via the
SNS and RAAS, together with increased pre- and after-load, causes the heart to
undergo higher oxidative stress. [5] Many studies emphasize the importance of Brain
(B-type) natriuretic peptide values in determining the degree of heart failure and the
extent of myocardial fibrosis Here we took this biomarker with the Total antioxidant
capacity (TAC) to explain their role in ACS [6]. Myocyte strain triggers the synthesis
and release of BNP, a 32-amino acid peptide, mostly from the ventricular
myocardium. It appears that the physiological effects of BNP are nearly all positive,
similar to those of atrial natriuretic peptide (ANP). These effects include balanced
vasodilation, natriuresis, and suppression of the sympathetic nervous system and the
renin-angiotensin system.-adrenoceptor-angiotensin system [7].(TAC) is inversely
proportional to ACS, which represents one of the protection systems against
oxidants[8]. Results: the mean level of BNP (pg/ml) was increased and statically
significant and TAC was decreased (P-value=0.0001) and statically significant as
compared between patient and control with mean level of 71.42 £15.56, 3.12+0.46
in ACS and mean level of 55.45 +18.21 b, 3.21+£0.34 ab in Chronic CAD and mean
level of 30.85+£18.21 3.47£0.68 in control respectively .

Receiver operating characteristic (ROC) for BNP patients white ACS had
sensitivity= 0.97, Specificity =0.98 . TAC patients group had sensitivity= 0.97,
Specificity =0.013, while in Chronic CAD Vital Indicators had the least Sensitivity
and Specificity. The aim of our study was to compare the effect of vital indicators
cardiac stress and oxidative stress , TAC and (ANP) between patients with ACS and
those with Cronk CAD. In total, 120 subjects as case -control study design were
divided to 60 patients were categorized as ACS and stable CAD to compare with
60 apparently healthy group. All age range of participants was within (41-70) years
old. A control group of similar sex distribution was used for comparison. Levels of
BNP and TAC were measured using an enzyme linked immune sorbent assay
(ELISA) technique. As conclusion: The study proved that there is a greater and
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negative effect of both vital indicators of cardiac stress and oxidative stress on ACS
than that of the negative effect on chronic CAD.

Keywords: B-type natriuretic peptide, Total antioxidant capacity (TAC) , ACS and
stable CAD

Introduction

Statistically significant associations between oxidative stress and diseases affecting
the cardiovascular system. Atherosclerosis, endothelial dysfunction, and ischemic
heart disease are all conditions that have been the subject of substantial investigation
into the potential involvement of oxidative stress. ACS comprises the largest
proportion of cardiovascular diseases (CVDs) and accounts for more than one third
of all mortalities worldwide [9]. Risk factors include hypertension, cigarette
smoking, type 2 diabetes mellitus, increased cholesterol concentration and obesity
[10].

Atherosclerosis is the primary cause of atherosclerotic coronary syndrome (ACS). It
Is accompanied by various pathological events, such as dysfunction of the endothelial
cells, enhanced immunological responses (both innate and adaptive), vascular
smooth muscle cell proliferation, and extracellular matrix remodeling [11].

Lipid peroxidation has the potential to cause damage, according to some reports. This
is due to their capacity to form protein and DNA adducts through reactions with
nucleophile chemicals, independent of metabolic activation by inflammation and
vascular dysfunction mediators [12]. In contrast, enzymatic and non-enzymatic
antioxidant systems are two broad categories of antioxidant mechanisms [13].
Enzymes such as catalase, glutathione peroxidase (GPx), superoxide dismutase
(SOD), and glutathione reductase (GR) are antioxidants; non-enzymatic antioxidants
include glutathione (GSH), vitamins A, E, and C, and uric acid [14]. Consequently,
the ATC was used in this investigation because it is directly proportional to the
displayed antioxidant values and inversely related to the antioxidants themselves.
Acute coronary syndrome and coronary artery disease have the same risk factors.
However, because ACS is so deadly, we will devote our attention to it. We will
discuss its pathophysiology and mechanism, as well as compare and contrast risk
factors, heart attack risk factors, and antioxidants in hard aquatic fish. In response to
cardiac stress, the body releases pro-brain-type natriuretic peptide (pro-BNP), which
causes fluid retention and vasodilation. Hormones are released in reaction to changes
in heart pressure, which might be a useful signal for assessing heart-related health
problems [15], particularly in individuals with acute coronary syndrome [16]. ]. This
means that measuring the level of this hormone is crucial for making medical
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decisions to save patients when symptoms of ACS emerge [17]. A patient's probable
left ventricular dysfunction could be better diagnosed with the use of BNP level
estimation in human blood [18].

AIms:

The present study Ames to compare the effect of vital indicators cardiac stress and
oxidative stress ,TAC ANP and) CK-MB relative index between patients with ACS
and those with stable CAD.

Materials and Methods:

Sixty patients were classified as ACS to compare with sixty individuals who
appeared to be in a healthy group out of a total of 120 subjects in this case-control
study. The age range of the participants was from forty-one to seventy. To ensure
fair comparison, a control group with a similar distribution of sexes was utilized. An
enzyme-linked immune sorbent assay (ELISA) method was used to determine the
levels of BNP and TAC.

Results:

Table 1 demonstrates a significant increase in the mean level of BNP (pg/ml) and a
significant decrease in TAC when comparing patients to controls. The mean levels
were 71.42 +15.56 and 3.12+0.46 in ACS, 55.45 +£18.21 and 3.21+0.34 in Chronic
CAD, and 30.85+18.21 and 3.47+0.68 in controls, respectively.

Receiver operating characteristic (ROC) for BNP patients white ACS had (AUC =
0.997,95%Cl = 0.991-1.000, sensitivity= 0.97, Specificity =0.98, Cut-off point
=42.22) while TAC patients group had(AUC = 0.322,95%Cl = 0.214-0.430,
sensitivity= 0.97, Specificity =0.013, Cut-off point =2.74) while Receiver operating
characteristic (ROC) in Chronic CAD had the least Sensitivity and Specificity.
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Table (1): Comparison mean level of BNP and TAC between patient and

control
T e M
71.42+15.56 a 3.12+0.46 a 0.0001[S]
Chronic CAD 55.45 +18.21 b 3.21+0.34 ab 0.0001[S]
control 30.85+18.21 ¢ 3.47+0.68 b 0.011[S]

Using the Post Hoc test means having the different letters in the same column

differed significantly. ** (P<0.01).
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Fig.1: Comparison mean level of BNP and TAC between patient and

control

The CK-MB relative index used to confirm the degree of myocardial damage or not,
and the severity of this index, if it reflects the extent of myocardial damage. CK-MB
relative index was highest at the age of 60-70 among other age groups and lowest at
the age of 40-50 age group 60 -70 among the CAD was higher than that of the ACS,
and all of them had significant statistical significance with a P-Value of 0.001. Figure
2 CK-MB relative index was highest at the obese patients among other BMI group
and lowest at the normal weight group and all of them had significant statistical

significance with a P-Value of 0.001 Figure 3
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Fig.2: Comparison mean level of CK-MB relative index patient in
deferent age groups
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Fig.3:Comparison mean level of CK-MB relative index patient in deferent
BMI group
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Table2: AUC, optimal threshold, sensitivity, and specificity of BNP and TAC
obtained by ROC curve in patients with ACS.

Parameter Cut- Sensitivit Specificit AUC P- 95% CL

off y y value
BNP(pg/m | 422 | 0.97 0.98 | 0.99 | 0.000 | 0.99 | 1.00
) 2 7 1 1 | o0
ACS
TAC | 274 | 094 013 | 0.32 | 0.004 | 021 | 0.43
(U/ml) 2 4 | o
BNP(pg/m | 4 g 0.89 | 0.000 | 0.82 | 0.96
) 0.98 0.65
. 6 6 1 4 | 4
Chronic
CAD TAC
Uml) | 296 | 0.96 0.24 °'§’5 0.038 Of“ 0'?‘}7

559



2024 & 14 amd) doadallg dslazr VW9 LildY) Sgoed] L3141 AUt G
F . = ‘ = . g= ; \ B

No.14 Aug 2024 Iraqi Journal of Humanitarian, Social and Scientific Research { @\ J
Print ISSN 2710-0952 Electronic ISSN 2790-1254 :

ROC Curve

Y 1
r = Swrca dths
; Came
[ — e
I7 —TADC
e } Reterence Line
£
2
=
-
c
k3
o (2
ey |
L5 mm— ¥ T 1 -
oo 82 1 08 08 10
1+ Specificity
Duwgonal segments we poduced by 5es
ROC Curve
1"
Souxe tithe
Cane
e
I —TADC
- ' { Frievese Line
z 0o
3
=
v
13
3
¥ o= |
1=
L e I T 1 -
1 02 s i on 10
1-Specificity

Chagerad sagmerts we prodoced By bes

Figure (3): Receiver Operating Characteristic (ROC) curve of serum BNP and

TAC levels as discriminators of patients with ACS.

Desiccation

The discussion focuses on the comparison of ACS with Control and Cronk CAD
patients, highlighting the rise of BNP and the decline of TAC.

Comparison mean level of BNP and TAC between patient and control
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The BNP concentration was remarkably higher (P-value=0.0001) in ACS patients(
51.40+12.97,) than healthy group (30.85 £18.21 ) respectively.

A signal is generated when the heart is exercised after exposure to an ACS branch,
as stated by Sawatani, Shirakabe et al. 2023. BNP Here is an analysis of the points
made below:

BNP is released when the heart needs to work harder, leading to fluid retention and
the widening of blood vessels. Thus, the hormonal response to changes in heart
pressure, especially in patients with ACS, can serve as a valuable indicator for
assessing heart-related health issues. [19].

The level of B-type natriuretic peptide (BNP) experiences a swift rise within the first
24 hours after a heart attack, and then tends to level off. It is important to mention
that patients who have a significant infarct might go through a subsequent peak
approximately 5 days later, which could potentially indicate the ongoing remodeling
process. [20].

The study uncovered a decrease in antioxidant capacity and a decline in the
functionality of the antioxidative systems when compared to the healthy control
group. Therefore, the use of external antioxidants may offer therapeutic benefits in
reducing oxidative stress in these individuals. However, it is important to conduct a
thorough investigation into other important pathways involved in the development
of atherosclerosis, particularly those associated with markers of inflammation. [21].

Given the significant correlation between GPx and TAC and their decreased levels
in ACS diseases, because they have the same mechanism of action as antioxidants,
they are included in the discussion here.

The results of the study show that individuals diagnosed with ACS exhibited
decreased TAC activity. Based on a study conducted by Bastani, Rajabi et al., it was
found that the levels of erythrocyte GPx decrease in comparison to those of healthy
controls. The patient groups showed a connection between decreased erythrocyte
GPx and TAC activity, and the occurrence of induced oxidative conditions. This led
to a notable increase in oxidative stress and a greater susceptibility of the erythrocyte
membrane to this oxidant state. [22].
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Based on a previous study, it has been observed that the level of GPx may be
increased in response to a modification in oxidative stress during ACS [23].

Comparison mean level of BNP and TAC among patient groups

This study seeks to offer insights into the relationship between B-type natriuretic
peptide (BNP), total antioxidant capacity (TAC), and the oxidative status of affected
patients. The results A study conducted on patients with coronary artery disease
(CAD) indicates that the chronic form of the disease is more prone to oxidative stress
when compared to the acute form. This discovery emphasizes the significance of
managing oxidative stress in individuals diagnosed with acute coronary syndrome
(ACS). There is a significant vulnerability of the erythrocyte membrane in both acute
coronary syndrome (ACS) and chronic coronary artery disease (CAD) patients. [24].
Therefore, the use of external antioxidants may provide promising therapeutic
benefits in reducing the level of oxidants in these individuals [25]. Thus, the
utilization of external antioxidants may offer promising therapeutic advantages in
decreasing the level of oxidants in these individuals. [26]. ]. However, it is important
to thoroughly investigate other important pathways involved in the development of
atherosclerosis, especially those associated with indicators of inflammation [27].

Comparison mean level of CK-MB relative index among patient groups

According to the study, SEMI had the highest CK-MB relative index % of all
heart disorders since it represents the most damage leading to elevated creatinine,
which denotes the existence of a full infarction as shown by the ST wave. This was
in line with other studies that addressed a greater creatinine rate during any given
NSEMI. Because there was no absence of ischemia that resulted in these crises, rates
of both stable and unstable angina were lower because there was no discernible loss
of heart tissue. [28].

When the ratio between the two myocardial infarction sections was examined, it was
shown that ST is more common than NSEMI. It was also discovered that, on average,
males with SEMI are older—66 years old on average—than men with Non-ST, who
are 60 years old on average.

This study findings indicate a correlation between longer duration and lower CK-
MB relative index %. Interestingly, this study observed that several cases with
normal CK levels exhibited a higher index, particularly in the SA and UA groups,
suggesting a potential heightened sensitivity to AMI. An analysis was conducted on
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the hospital course of consecutive patients who were admitted with suspected
myocardial infarction. The aim was to investigate whether patients who had normal
serum creatine kinase (CK) levels but elevated MB isoenzyme fractions had
experienced clinically significant events. The study involved a total of 340 patients,
divided into three groups. The first group consisted of 232 patients with normal CK
levels (182 + 44 1U) and normal MB percentages. The second group included 68
patients with elevated CK levels (1195 + 178 IU) and corresponding elevated MB
percentages (10.5 £ 0.6). The third group comprised 40 patients with normal CK
levels (96 = 7 IU) but elevated MB percentages (9.6 + 0.5). Patients with
macroinfarction tended to be older and had a higher incidence of congestive heart
failure. Additionally, they experienced a higher rate of in-hospital mortality and
required more extensive monitoring and treatment. Given the elevated risk associated
with macroinfarction patients, it is imperative to provide them with proactive
treatment and additional testing.. [29].

Several studies have examined the impact of neurohormonal activation on patients
who have experienced a myocardial infarction (MI). Another peak, approximately
five days later, may be observed in patients with a significant infarct, suggesting the
occurrence of the remodeling process. When evaluated 1-7 days following MI, an
elevated BNP level suggests a potential risk of left ventricular dysfunction in patients
[30].

This study investigated BNP readings following a myocardial infarction after a few
days, while our study only measured it after one day. Nevertheless, BNP values
showed a greater increase in myocardial infarctions compared to angina, prompting
us to conduct more extensive examinations and employ catheters. Accurate
assessment of arterial damage through diagnostic testing It seems that this correlation
is reinforced by conducting comprehensive studies on it, which involve monitoring
other flip enzymes and observing the parameters over a longer period of time. STEMI
exhibits elevated BNP levels and a greater kinase index compared to NSTEMI [31].

The study showed a professional observation of BNP-TAC inverse association.
Modern study shows a substantial link between TAC and GPX.A shortage in
antioxidants likely caused the heart's stress to address free radical oxidative stress
and its effects on lipid peroxidation and endothelial dysfunction. Thus, stress-
induced cardiac muscle injury releases BNP levels that reflect antioxidant depletion
[32].

The CK-MB relative index also indicates myocardial destruction, with the severity
of this index reflecting the extent of muscle damage in complete myocardial
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infarction. A ROC curve was generated, showcasing exceptional sensitivity and
privacy values. The calculation for the area under the curve for the BNP with the
TAC was also performed. It is frequently used in research to predict or monitor the
progress of patients with ACS.

Conclusion

The study compare the effect of vital indicators cardiac stress and oxidative stress ,
between patients with ACS and those with stable CAD ,the greater and negative
effect of both vital indicators on ACS is greater than that of the negative effect on
chronic CAD ,The CK-MB relative index reflects the extent of muscle destruction in
complete myocardial infarction.
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