ISSN 2409-4943. Ukr. Biochem. J., 2024, \ol. 96, N 4

UDC 616.127+612.017 doi: https://doi.org/10.15407/ubj96.04.044

THE LEVEL OF INFLAMMATORY MARKERS IN PATIENTS
WITH MYOCARDIAL INFARCTION AFTER PERCUTANEOUS
CORONARY INTERVENTION

HADEEL S. ABD-ALWAHAB?, BAYADIR ABDUL HUSSEIN MAHMEED?,
NESREEN AHMED NASSER!, OSAMA A. MOHSEIN?3*

!College of Medicine, Al-Nahrain University, Baghdad, Iraq;
2Main Laboratory Unit, Al Habbobi Teaching Hospital,
Thi-Qar Health Directorate, Thi-Qar, Irag;
3Department of Medical Laboratory Techniques,
Mazaya University College, Thi-Qar, Irag;
He-mail: osamaakram889@gmail.com

Received: 04 April 2024; Revised: 20 June 2024; Accepted: 25 July 2024

Cardiovascular diseases are among the most widespread diseases in the world that affect all ages
and sometimes can lead to death. Atherosclerosis, coronary syndrome and myocardial infarction are usually
associated with artery occlusion and require percutaneous coronary intervention (PCI) as a non-surgical
procedure to restore blood flow to the heart. Inflammatory biomarkers, especially interleukins and cardiac
biomarkers, have an important role in diagnosing the state of patients with heart damage. The goal of the
study was to estimate the serum levels of interleukins and cardiac biomarkers after PCI to reduce the risk
of acute coronary syndrome. The study included 100 persons between the ages of 40 and 69 diagnosed with
acute coronary syndrome who had successful PCI and a control group consisting of 50 healthy participants of
the same age. The levels of interleukins, creatine kinase MB and myoglobin were measured using an enzyme-
linked immunosorbent assay. Troponin and D-dimer levels were measured using immunoassay. It was found
that patients before PCI had significantly higher levels of IL-1p, IL-6, IL-8, cardiac troponin I, D-dimer,
creatine kinase-MB and myoglobin compared to the control group. One day after PCI, the levels of IL -6,
1L-8, cardiac troponin I and D-dimer remained elevated. One week after PCI, the levels of IL-1f, IL-6, IL-§,
CK-MB and myoglobin did not show significant differences compared to the control group, while the levels of
cardiac troponin | and D-dimer remained higher. Results obtained indicate that in patients after PCI, the lev-
els of interleukins decreased, indicating the reduction of inflammatory processes, but cardiac damage persists
to a certain degree, even a week after PCI.
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yocarditis is an inflammation of the heart
M that is characterized based on certain cri-

teria in histology, immunology, and im-
munohistochemistry, as defined by the World Health
Organization [1, 2]. Myocarditis is often caused by
viral infections, toxic chemicals, and autoimmune
processes [3, 4]. Myocardial infarction can be clas-
sified depending on the presence or absence of ST-
segment elevation on the electrocardiogram (ECG)
to ST-segment elevation myocardial infarction
(STEMI), which forms up approximately 25-40%
of MIs and non-ST Segment Elevation Myocardial
Infarction (NSTEMI), which forms up approximate-
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ly 60—75% of MIs. Acute myocardial infarction is
myocardial necrosis resulting from acute obstruc-
tion of a coronary artery. Symptoms include chest
discomfort with or without dyspnea, nausea, and/
or diaphoresis. Diagnosis is determined by electro-
cardiography (ECG) and the presence or absence of
biomarkers [3, 4]. Complete and prolonged occlu-
sion of an epicardial coronary blood vessel typically
leads to STEMI, while NSTEMI usually results from
severe coronary artery narrowing, transient occlu-
sion, or microembolization of the thrombus [5]. The
time standard for percutaneous coronary interven-
tion is 90 min and no more in a hospital equipped
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with the tools and equipment necessary to perform
percutaneous intervention. A meta-analysis of 23
trials confirmed that performing primary intrave-
nous interventions reduces the mortality rate by 2%
[4]. Studies indicate that when the procedure to re-
store blood flow to the heart, known as percutane-
ous coronary intervention, is completed in 90 min or
less, patients tend to experience less heart damage,
face a reduced number of heart-related complica-
tions, and have improved chances of survival over
time [5]. The duration between a patient’s arrival
at the hospital and the start of their percutaneous
coronary intervention — a heart procedure to clear
blocked arteries is critical. Shorter times can signifi-
cantly lower the risk of further heart complications
and are key in improving patient survival rates. In
2014, at the King Faisal Cardiac Centre, one in four
patients managed to receive this crucial heart pro-
cedure within 90 min of arriving, which is an op-
timistic outcome for emergency heart care [5, 6].
When the heart muscle does not receive enough air,
it hurts. This is called angina pectoris. For people
with this medical condition, pain in the chest, neck,
shoulder, back, or arm gets worse when they move
or are stressed, but it goes away quickly when they
rest or take nitroglycerin. A lot of people who have
coronary heart disease (CHD) have angina [6, 7].
Major arterial problems are about twice as likely to
happen if you have chronic angina. Studies that fol-
lowed people for 1 to 9 years found that risk factors
like getting older, having a serious form of angina,
having heart function problems, and having other
diseases at the same time (like diabetes and chronic
kidney disease) can make the disease worse [8, 9].
The interleukin (IL-1) family of cytokines has long
been associated with regulating several cellular pro-
cesses, such as vascular permeability, leukocyte ad-
hesion, endothelial cell thrombogenic response, and
extracellular matrix production [10, 11]. IL-1 is an
important factor in the etiology of cardiac remode-
ling and plays an important part in the activation of
the inflammatory response that occurs after a heart
attack. As a result, the signaling cascade of IL-1 in-
hibition may be an effective treatment target for MI
patients [12]. IL-5 is a pleiotropic cytokine known
to stimulate B cells and eosinophils. In particular, it
was shown that human IL-5 increased the reactivity
of specific pathogen-stimulated B-cells and was a
critical element for terminal eosinophil differentia-
tion as well as eosinophil activation [13, 14]. IL-6 is
considered an inflammatory cytokine secreted from

monocytes and macrophages in response to the se-
cretion of interleukin 1. It plays an important role in
inflammatory processes in the body [15]. Interleu-
kin-8 (IL-8), or CXCLS8 based on the latest nomen-
clature, represents the prototypical chemokine of the
CXC subfamily that recruits specific target cells and
mediates inflammation and wound healing [16, 17].
Myoglobin can make oxymyoglobin, carboxymyo-
globin, or metmyoglobin and works similarly to he-
moglobin in that it can reversibly bind oxygen. How-
ever, unlike hemoglobin, myoglobin only possesses
one oxygen-binding site with a far higher affinity.
Therefore, at times of hypoxia, anoxia, or high meta-
bolic activity, myoglobin may either store oxygen or
transfer it to muscle cells through the Bohr effect at
the tissue level [18, 19]. D-dimer, which is produced
when cross-linked fibrin degrades. Nonetheless, due
to the specificity of serum D-dimer levels for fibrin,
numerous other conditions, including acute NSTE-
MI, may induce an increase in levels. The most use-
ful biomarkers for the diagnosis of acute NSTEMI
and acute coronary syndrome are cardiac troponins
[19, 20]. Creatine kinase-MB (CK-MB) is one of the
three isoforms of the CK enzyme. CK is not specific
for MI since it is found in skeletal, brain, and car-
diac tissues. There are instances when CK increases
with mild myocardial infarction may not be noticed,
suggesting insufficient sensitivity. As a result, the
CK test was eventually replaced by the CK-MB. For
the last 20 years, CK-MB has been regarded as the
gold standard for acute myocardial infarction due
to its greater specificity in the heart muscle [20].
Inflammatory biomarkers, especially interleukins
and cardiac biomarkers, have an important role in
diagnosing and treating the inflammatory state of
cardiovascular disease. In our study, inflammatory
and cardiac factors were measured and monitored
to determine the effect resulting from inflammation
and the increased risk of heart disease, especially
acute coronary syndrome. Cardiac catheterization or
percutaneous coronary intervention (PCI) was first
introduced in 1977. The PCI procedure is considered
important because of its role in reopening closed
blood vessels to save patients’ lives and reduce the
risk of infection that could lead to death [20]. In-
creasingly complicated lesions and patients with a
history of clinically significant cardiac disease, coro-
nary artery disease risk factors, comorbid diseases,
or structural risk factors may now be treated thanks
to experience with this method and advancements
in technology [21]. The insertion of a catheter into
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the blood vessels occurs through the arm or groin.
A catheter is inserted through the blood vessels into
the heart, specifically into the constricted coronary
artery, utilizing fluoroscopy, a specialized form of
X-ray imaging. A distended balloon tip covered with
a stent is produced once the tip is in position. The
stent is enlarged and the plaque is compressed by
the balloon tip. After the stent has been positioned
and the plaque has been compressed, the balloon is
deflated and withdrawn. Stent insertion maintains
the artery’s open position [20, 21]. The relationship
between inflammation and heart disease and cathe-
ter intervention is very important to improve pa-
tient outcomes and could expand understanding to
discover or identify new therapeutic strategies that
reduce inflammation or the risk of acute coronary
syndrome. The study aims to determine the role of
intravenous intervention on the levels of inflamma-
tory factors, especially interleukins.

Materials and Methods

The study examined a cohort of 50 individu-
als who were in good health (30 males and 20 fe-
males) as a control group. Additionally, it included
100 individuals (50 males and 50 females) who had
acute coronary syndrome and underwent success-
ful percutaneous coronary intervention (PCI) at the
Nasiriya Heart Center. The time following the event
after the intravenous intervention was performed de-
pends on the type of disease. It was in ST-segment
elevation myocardial infarction (STEMI), so the
time frame was 90 to 100 min of medical contact.
For non-ST-segment elevation myocardial infarction
(NSTEMI) or unstable angina, the time frame was
divided into rapid intervention within 2 h and de-
layed intervention from 24 to 72 h. The study group
was divided into two factions. The patients’ group
was assessed before PCI, 24 h post-PCI, and 1 week
post-PCI to obtain their measurements; however,
50 patients refused to participate after one week, so
the parameters were determined after 1 week only
in 50 patients. The sample population comprised in-
dividuals aged 40 to 69. Between November 2021
and April 2022, all patients in this investigation were
diagnosed by specialists, and their diagnoses were
confirmed by clinical and laboratory tests. Access to
the bloodstream is achieved through either the femo-
ral or radial arteries. Ten milliliters of blood were
taken from each patient before and after catheteri-
zation. Anticoagulant tubes containing sodium cit-
rate were used to transfer 1.8 ml of blood. The sam-
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ple was subsequently centrifuged at 3000 rpm for
15 min to separate the components, from which the
plasma was isolated and stored at -20°C until analy-
sis. As a result of the propensity for these conditions
to independently modify the variables of the study.
To check the amounts of myoglobin, CK-MB, IL-8,
IL-5, and IL-6, an enzyme-linked immunosorbent
assay (ELISA) was used, as directed by Sunlog (Chi-
na). An immunoassay was conducted utilizing the
Avis-6 apparatus to quantify the concentrations of
troponin and D-dimer according to the company’s
kits, Boditech Med Inc. Korea. Patients taking treat-
ments for heart disease such as statins and aldostero-
ne antagonists were excluded, and those suffering
from autoimmune diseases or malignant tumors
were excluded.

Ethical approval. Ethical approval was re-
ceived from the ethical and research committee of
Thi-Qar Directirate Alhabbobi Teaching Hospital
(protocol number and date are based on the official
facilitation letter number 344, 10/11/2021). Informed
consent was obtained from all caregivers of patients
who participated in the research.

Statistical analysis. Statistical analysis is of-
ten used to analyze quantitative data and provides
methods for data description and simple inference
for continuous and categorical data. The procedure
involves the collection of data, leading to a test of the
relationship between two statistical data sets. In this
study, all data are presented as mean + SD. The sta-
tistical analyses were performed using SPSS (version
26) and using dependent t-tests (two-tailed) and in-
dependent t-tests (two-tailed) for normally distribu-
ted variables, whereas the Mann-Whitney and Wil-
coxon tests were used for those variables that were
not normally distributed. P < 0.05 was considered
statistically significant.

Results

Socio-demographic characteristics of the study
groups. In this study, a comparative analysis was
performed between two groups: the control group,
which included 50 individuals (age 45.22+ 3.12),
and the patient group, which included 100 patients
(age 47.63 + 4.82). Regarding gender distribution,
which does not indicate the presence of statistically
significant differences, regarding the distribution of
females, there were 20 females in the control group
compared to 50 females in the patient group. The
total number of individuals in both groups was 50
in the control group and 100 in the patient group;
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there were no significant differences by conventional
statistical standards.
Comparison of the parameters between the

Table 1. Comparison of the parameters between-
the control group and patients pre-PCl

control group and patients pre-PCI. Before PCI, Control Patients
patients had statistically significantly higher levels Parameters group, Pre-PCI,
of IL-1B, IL-6, IL-8, cardiac troponin I, D-dimer, n=50 n =100
CK-MB, e.lnd'm)./oglobin compared to tl}e control IL-1B, pg/ml 8841 +16.09 123.56 = 19.66
group, which 1pdlcates the presence of an mﬂamma- IL-5, ng/I 11.65 + 276 976 + 2.88
tory state and increased myocardial damage in these

patients. On the other hand, IL-5 levels were sig- IL-6, ng/l 4.09£0.73 6.44+1.08
nificantly lower in patients compared to the control IL-8, ngl 7.65+0.12 9.90 £ 1.65
group. These data provide a profound understanding cInl, ng/ml 0.019 £0.002 0.689 +0.213

of the biochemical and inflammatory status of pa-
tients in the pre-PCI period (Table 1).

Comparison of the parameters between the
control group and patients 1 day post-PCI, and pa-
tients 1 week post-PCI. One day after PCI, patients
had statistically significant higher levels of IL-6,
IL-8, cardiac troponin I, and D-dimer than did the
control group. The results showed no statistical sig-
nificance in the levels of interleukin 1 beta and in-
terleukin 5 in the group one day after PCI compared
to the control group. A significant increase in myo-
globin levels was observed in patients one day after
the PCI procedure compared to the control group.
Myocardial injury and inflammatory alterations that
can follow PCI were shown in the statistically signif-
icant increased levels. One week after PCI, the study
found a statistically significant decrease in the levels
of IL-1p and IL-6 in patients compared to the con-
trol group, while the levels of cardiac troponin I and
D-dimer increased statistically significantly. Other
components, such as IL-5, IL-8, CK-MB, and myo-

357.63 £ 61.16 523.87 = 87.86
CK-MB, ng/ml 3.66 £ 1.54 592 +1.77
Myoglobin, ng/ml  48.52 £ 6.77 71.64 + 12.82

Note: mean + SD, P < 0.001

D-dimer, ng/ml

globin, showed non-significant differences compared
to the control group. These results may indicate that
inflammatory processes and cardiac damage persist
to a certain degree, even a week after PCI (Table 2).

Comparison of the parameters between pa-
tients pre-PCI and patients one day post-PCI, and
patients one week post-PCl. Comparing patients
before and one day after PCI, data showed a statis-
tically significant decrease in levels of IL-1B, car-
diac troponin I, CK-MB, and myoglobin, as well
as a significant increase in the levels of IL-5, IL-8,
and D-dimer. There were no statistically significant
differences in IL-6 levels between the two groups.
These findings suggest important biochemical and
inflammatory changes that occur after PCI that may

Table 2.Comparison of the parameters between control group and patients one day post-PCl and one week

post-PCI
Control group, Patients one Patients one
Parameters n=50 day post-PCl, P value week post-PCI, P value
n =100 n =100
mean = SD mean =SD mean =SD
IL-1B, pg/ml 88.41 £ 16.09 85.92 £13.52 0.423 81.66 + 10.53 <0.01
IL-5, ng/l 11.65 £2.76 1112 +1.32 0.998 10.87 £ 1.54 0.443
IL-6, ng/1 4.09 £ 0.73 6.85+1.09 <0.001 412+0.32 0.345
IL-8, ng/l 7.65+0.12 11.43 £2.06 <0.001 8.43 £1.03 0.098
cInl, ng/ml 0.019 + 0.002 0.399 + 0.188 <0.001 0.025 +0.007 <0.001
D-dimer, ng/ml 357.63 £61.16 866.52 + 165.74 <0.001 481.94 + 145.87 <0.01
CK-MB, ng/ml 3.66 £ 1.54 4.21 +0.65 0.234 462 +1.54 0.963
Myoglobin, ng/ml 48.52+£6.77 61.64 £ 12.74 <0.05 55.09 = 10.55 0.456
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Table 3. Comparison of the parameters between patients pre-PCIl and patients one day post-PClI, and pa-

tients one week post-PCI

Parameters PCI, n =100 ynp: 100 ’ P value PCI, nz 100 P value
mean + SD mean £SD mean £SD

IL-1B, pg/ml 123.56 £19.66  85.92 + 13.52 <0.001 81.66 + 10.53 <0.001
IL-5, ng/1 9.76 + 2.88 11.12 £ 1.32 <0.001 10.87 £ 1.54 0.001
IL-6, ng/1 6.44 £ 1.08 6.85+1.09 0.876 4.12+£0.32 <0.001
IL-8, ng/l 9.90 + 1.65 1143 +2.06 <0.001 8.43 £1.03 <0.01
cInl, ng/ml 0.689 £ 0.213 0.399 £ 0.188 <0.001 0.025 £0.007 <0.0001
D-dimer, ng/ml 523.87 +87.86 866.52 +165.74 <0.001 481.94 + 145.87 0.086
CK-MB, ng/ml 592 +1.77 4.21 £0.65 <0.01 4.62 +1.54 <0.001
Myoglobin, ng/ml 71.64 +£12.82 61.64 = 12.74 <0.01 55.09 + 10.55 <0.001

be of interest in evaluating and managing the effects
of this intervention. When comparing biochemi-
cal measurements between patients before and one
week after PCI, the results showed statistically sig-
nificant decreases in the levels of IL-1p, IL-6, IL-8,
cardiac troponin I, CK-MB, and myoglobin, while
IL-5 levels increased. No statistically significant
difference appeared in D-dimer levels. These results
indicate a significant improvement in inflammation
and myocardial damage over time after PCI, which
may have a positive impact on the overall health sta-
tus of patients (Table 3).

Discussion

In this study, when comparing IL-1B levels
between the control group and patients, there was
a highly significant increase (P < 0.001) in serum
IL-1B among patients pre-PCI. One day post-PCI,
IL-1B dropped to show a non-significant difference
compared to healthy. Weeks post-PCI also showed
a non-significant difference compared to healthy.
When comparing the IL-1f levels of patients one
week, one day, and before PCI, a substantial and sta-
tistically distinguishable difference (P < 0.001) was
seen among the patient groups. The study conducted
by Bai et al. demonstrated that there is a large dis-
crepancy in the levels of IL-1 beta between the pa-
tient group and the control group due to the role of
IL-1 in causing inflammation, as high levels can be
clear evidence of an increased risk of infection, and
this is consistent with our current research [22]. The
results of some studies showed that levels of IL-1j3
were high in the group of patients with cardiovas-
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cular disease compared to the control group, and
the levels were at their peak approximately half an
hour after suffering a heart attack, but after intra-
venous intervention, levels of IL-1 decreased after
three days [23]. According to the findings by Li and
colleagues in 2020, the levels of a substance in the
blood known as IL-1p were measured before con-
ducting the percutaneous coronary intervention,
a heart procedure. It turned out that there was no
notable statistical difference in IL-1P levels between
patients who later experienced a re-narrowing of
their arteries (restenosis) and those who did not [24].
IL-1B is part of the IL-1 family and is a key player in
triggering inflammation. It is produced primarily by
immune cells such as macrophages and monocytes.
In instances of tissue damage within the heart, IL-1p
is released in large quantities as a reaction to the in-
flammation. The presence of IL-1p, along with other
complements and cytokines, actively contributes to
creating reactive oxygen species (ROS), which can
increase the harm to the heart muscle, exacerbating
the damage [25]. Following ischemic damage, the
heart experiences remodeling and repair via an in-
flammatory response. The cryopyrin inflammasome
is responsible for coordinating the cellular amplifica-
tion of the inflammatory response following tissue
injury. Toxic and injury-causing substances trigger
the inflammasome. As a result, it causes the activa-
tion of IL-1B by cutting pro-IL-18 with caspase-1,
which is the enzyme responsible for the inflamma-
some’s effects. [L-1p promotes the attraction of white
blood cells to the injured heart muscle, which is a
key feature of the widespread inflammatory reaction



H. S. Abd-Alwahab, B. A. H. Mahmeed, N. A. Nasser, O. A. Mohsein

and enhances the generation of chemokines and cy-
tokines [26]. The current data about the correlation
between IL-5 and ischemic heart disease is insuf-
ficient. The current investigation found that patients
before PCI had significantly decreased IL-5 levels
compared to healthy controls (P < 0.001). When
comparing the control group with the groups who
received PCI one day and one week later, it was seen
that IL-5 levels reverted to normal [27]. This indi-
cates the role of intravenous intervention in reducing
the levels of cytokines, especially those that cause
inflammation, which helps reduce the resulting risks
that may be caused by immune inflammatory fac-
tors. At the same time, some studies have shown an
inverse relationship between IL-5 levels and cardio-
vascular disease, according to Knutsson et al. [28].
These investigations have demonstrated that
splenectomy has a proatherogenic impact, but the
transfer of Bl cells can counteract this impact. Fur-
thermore, this counteracting effect is contingent
upon the Bl cells’ capacity to manufacture IgM an-
tibodies [29]. One important trigger is IL-5, which is
released from type 2 innate lymphoid cells (ILC2).
However, the exact steps that Bl cells take to make
danger-associated molecular pattern-specific IlgM
antibodies are still not well understood [30]. In the
study, when comparing I1L-6 between the control
group and patients, we noticed a highly significant
increase in serum IL-6 among patients pre-PCI
compared to the control group (P < 0.001). One day
post-PCI, 1L-6 continued to rise to show a signifi-
cant difference compared to healthy (P < 0.001). One
week post-PCI, in spite of IL-6 decreasing, it still
showed a significant difference compared to healthy.
Based on the research conducted by Groot et al.,
the initial concentration of IL-6 was determined
to be 3.7 pg/ml. The concentration increased four-
fold within 24 h, reaching 10.3 pg/ml (P < 0.001).
However, it then decreased to 1.8 picograms per mil-
liliter (P < 0.001) after two weeks [31]. In the study
conducted by Tollefsen et al., an examination was
conducted on 256 people suffering from myocardial
infarction. It was found that the levels of interleu-
kin 6 increased at the beginning of the injury until
24 h had passed, and then a decrease in the levels
of interleukin was observed after four months. The
decline reaches its peak. Regarding the study con-
ducted by Sun et al., there was an increase in IL-6
levels in restenosis compared to people who were in
good health and had an appropriate response to treat-
ment [31, 32]. Cytokines play an important role in

causing inflammation, especially IL-6, as they lead
to an increase in blood viscosity and the number of
platelets. It can affect the deposition of fibrinogen in
the blood vessels and lead to atherosclerosis. It has
an important role in the development of cardiovascu-
lar diseases [33, 34].

A study found that IL-8 levels increase in peo-
ple with cardiovascular disease. On the contrary,
some studies have shown high levels of IL-8 after
the intravenous intervention, and approximately a
week after the intravenous intervention, the inter-
leukin levels continued to rise A study conducted
by Correia et al. showed the presence of different
levels of IL-8 before and after the intravenous inter-
vention. Also, there are statistically significant dif-
ferences in the levels of interleukin in the blood of
people with cardiovascular disease compared to the
control group, according to Lima et al. and Khalid
et al. [35, 36]. Monocytes are attracted to the sub-
endothelial space by IL-8. Furthermore, it increases
the likelihood of plaque formation and also impacts
arterial smooth muscle cells by inducing cell divi-
sion and attracting other cells [37-39]. The study
revealed that compared to the control group, the pa-
tients group before PCI had higher D-dimer levels.
D-dimer levels rose in the patient group statistically
substantially more than in the control group one day
after the PCI procedure. In the patient group one
week after the PCI procedure, there was also a sig-
nificant increase. These results corroborate those of
Gong et al. [40]. The results of the study conducted
by Gong et al. showed that D-dimer levels can pre-
dict cardiac events that affect patients. The study in-
cluded 2410 patients whose angiography proved the
existence of coronary artery disease (CAD) [40, 41].
Meta-analysis study conducted by Biccire et al. con-
cluded that increased D-dimer was linked to in-hos-
pital and short- and long-term complications in ACS
patients. D-dimer was also higher in patients with
the no-reflow phenomenon. D-dimer may be used
to identify ACS patients who still have a thrombotic
risk [42]. D-dimer levels reflect increased coagula-
tion and fibrinolytic activity. High amounts of D-di-
mer are linked to some unhealthy processes, such as
thrombosis and plaque necrosis. During the chronic
phase of atherosclerosis, changes can be seen in how
the blood clots and how fibrin breaks down. The
development of thrombi at the site of atherosclerotic
lesions, especially on a plaque that has ruptured, is
a key part of atherothrombosis [43]. The levels of
CK-MB and myoglobin were higher in the patients
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who had PCI than in the comparison group. One day
after the PCI treatment, there was a statistically sig-
nificant rise in myoglobin levels in the patient group
compared to the control group. However, there were
no statistically significant changes in CK-MB levels.
It also showed no statistical significance in the group
of patients one week after the PCI procedure. These
results are consistent with Montaser et al. and Zhoa
et al. [44, 47]. Based on the research conducted by
Montaser et al., a median concentration of CK-MB
and myoglobin was found to be 6.5 ng/I that is higher
in the MI group than in the control group (1.4 ng/l)
(P <0.001) [44]. People who have high levels of CK-
MB (>4.730 ng/ml) and have coronary heart disease
are more likely to die, according to research results
by Wu et al. [45]. The results showed that people
who have coronary heart disease have high CK-MB
levels, according to the research conducted Wu et al.
[45]. High levels of CK-MB can lead to death [46].
The decrease in CK-MB and myoglobin levels after
PCl is evidence of the important role of percutaneous
coronary intervention on cardiac biomarkers. The
study conducted by Zhoa et al. also proved that myo-
globin levels were high in all study groups with heart
disease, especially coronary artery syndrome [47].
Although the results indicated that all patient groups'
cardiac troponin levels increased significantly more
than those of the control group both before and af-
ter the PCI operation, these findings are in line with
Baulk et al. [48]. Studies abound that show troponins
start to show up in the blood 4—10 h after AMI starts
[48]. Troponin levels peak between 12 and 48 h, af-
ter which they stay high for 4 to 10 days. Sampled
6-12 h after acute chest pain onset, the sensitivity
for troponin T and I detection approaches 100% [49].
In the cardiac sarcomere, actin-thin filaments bind to
92-95% of troponin, leaving 5-8% free in the myo-
cyte cytoplasm [50]. The early releasable troponin
pool’ (ERTP) is composed of free, unconstrained
c¢In. When considering the numerous mechanisms
of troponin release into the bloodstream, the ERTP
concept is useful. It is believed that ERTP is released
immediately after myocyte damage; furthermore,
under the assumption of normal renal function, this
would be promptly eliminated. In contrast, the deg-
radation of structurally bound cTn occurs gradually
and over the course of several days, resulting in a
more consistent and steady release of troponin [51].
Conclusion. In conclusion, the results showed
no statistical evidence of differences in age and
gender between the two groups. As for the levels of
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interleukin before performing the therapeutic inter-
vention, interleukin levels (IL-1B, IL-6, and IL-8)
increased significantly pre-PCI compared to the
control group, while IL-5 decreased significantly
and this indicates the presence of inflammation,
but after performing the intravenous intervention,
the levels of some interleukins decreased to levels
that show the absence of statistical evidence such as
IL-1B, IL-5, and IL-6 in the one day after PCI com-
pare to the control group, and IL-5, IL-6, and IL-8
in the week after PCI compare to the control group,
and this indicates the important role that intrave-
nous intervention plays in enhancing cardiovascular
health and reducing the rate of inflammatory fac-
tors, and this is what was concluded in this article.
The practical importance of knowing the role of PCI
and its effect on reducing risk factors and inflamma-
tory factors is an important stage in getting rid of
health problems in the future. The data and results
can also be used to understand the pathophysiology
and important dynamics of inflammatory and car-
diac factors for the purpose of developing an anti-
inflammatory treatment or immunotherapy despite
some difficulties, such as the polymorphic effect of
interleukins.

Conflict of interest. The authors have complet-
ed the Unified Conflicts of Interest form at http:/
ukrbiochemjournal.org/wp-content/uploads/2018/12/
coi_disclosure.pdf and declare no conflict of interest.

PIBEHb MAPKEPIB

SAITAJIEHHSA Y HAHOIEHTIB 13
IHOAPKTOM MIOKAPIA ITICJIA
YEPE3IKIPHOI'O KOPOHAPHOT' O
BTPYUYAHHA

Hadeel S. Abd-Alwahab?, Bayadir Abdul
Hussein Mahmeed?!, Nesreen Ahmed Nasser?,
Osama A. Mohsein?3*

ICollege of Medicine, Al-Nahrain
University, Baghdad, Iraq;
2Main Laboratory Unit, Al Habbobi Teaching Hospital,
Thi-Qar Health Directorate, Thi-Qar, Iraq;
3Department of Medical Laboratory Techniques,
Mazaya University College, Thi-Qar, Iraq;
Me-mail: osamaakram889@gmail.com

CepueBo-cyIMHHI 3aXBOPIOBaHHS € OJHU-
MU 3 HaWTONIMPEHININX 3aXBOPIOBaHb y CBITi, SKi
BpaXatOTh OYyAb-IKWUW BIiK 1 1HOMI MPHU3BOIATH JIO
cMepTi. ATepocKiepo3, KOPOHapHUI CHHIPOM Ta
iH(hapKT MioKapna 3a3BUYail TIOB’I3aHi 3 OKIIO3IE€r0



H. S. Abd-Alwahab, B. A. H. Mahmeed, N. A. Nasser, O. A. Mohsein

apTepiil i BUMaraloTh 4epe3lKipHOr0 KOPOHAPHO-
ro BrpyuanHs (UKB) sk Hexipypriunoi npouenypu
JUTSl BITHOBJIGHHS KPOBOTOKY JI0 cepust. Baxknupy
pOIb Y JiarHOCTHLI CTaHy MAIiEHTIB 13 ypa)eH-
HSM cepusl BifirpaloTh OlomMapkepu 3amalieHHs,
0COOJMBO IHTEPNEHKIHN Ta cepueBi OiOMapKepH.
MeTa JOCIIIKEHHS MOJIsITalia B OI[iHII CHPOBATKO-
BUX PIBHIB iHTEpJCHKIHIB 1 cepueBux OiomMapkepiB
niciass UKB s 3HMKEHHSI pU3HKY TOCTPOrO KO-
POHAapHOrO CHUHApPOMY. Y JOCHIJPKCHHI B3sUIU
yuacth 100 oci6 Bikom Bix 40 10 69 pokiB i3 r0-
CTPUM KOPOHAPHHM CHHJIPOMOM, SIKi TMEpeHecin
yeninrae YKB, 1 koHTpobHA I'pyna, o CKiaaana-
cs 3 50 370pOBUX YUYAaCHUKIB TaKOro X Biky. PiBHi
IHTEepJeliKiHiB, KpeaTuHKiHa3u MB Ta miorno6iny
BUMIPIOBAJIM 32 JIONOMOTOK 1MYHOEGH3MMHOTO
aHaumizy. PiBHi TponoHiny Ta D-mumepy oniHoBan
iMyHOeH3UMHHUM MeTonoM. [Tokazano, mo nanieHTn
nepen UYKB wmanu 3Hauno Bumi piBHi IL-1f,
IL-6, IL-8, cepueBoro TponoHiny I, D-mumepy,
KpeaTuHKiHa3u-M B Ta MiornoGiHy mopiBHSHO 3 KOH-
TpoJibHOW rpymnoro. Uepes noOy micas YKB, piBHi
IL-6, IL-8, cepueBoro TpomnoHiny I Ta D-mumepy
3aUIMINAJIUCS MiIBUIICHUMU. Yepe3 THKICHD MiCIs
UKB, pisHi IL-1f, IL-6, IL-8, CK-MB i miornoGiny
HE BUSIBUJIM CYTTEBUX BiJIMIHHOCTEH, TOMI SK PiBHI
cepueBoro TpornoHiny I Ta D-gumepy 3anumia-
JIUCS MIJABUINEHUMU. TakMM YUHOM, Yy TAIli€EHTIB
micist YKB, piBeHb iHTEpICHKIHIB 3HUKYETHCS,
IO BKa3ye€ Ha 3MEHINEHHS 3alalibHUX MPOILECiB,
aJie ypaskeHHsI Ceplilsl IEBHOK MIPOI0 30epiraeThest
HaBITh Yepe3 TUIKJCHb MICIs POLEIYPH.

Knmo4doBi c¢JioBa: yepe3ikipHe KopoHap-
HE BTpY4YaHH:, iHPApKT MioKapna, iHTepJeHKiHHU,
Kkpeatunkinaza MB, D-gumep, Miorio0iH.
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