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SUMMARY
Although electrocardiographic changes are 

used widespreadly to characterize patients pre-
senting with myocardial infarction (MI), little is 
known about recent incidence rates, treatment, 
and outcomes of patients presenting for MI, which 
is also stratified by ST-segment elevation (STEMI). 
Homocysteine (Hcy) metabolism is essential in 
methionine availability, protein homeostasis, 
and DNA methylation. Therefore, it is necessary 
in post-genomic and epigenetic regulation mech-
anisms. As a result, impaired Hcy metabolism 
leading to high Hcy concentrations in blood plas-
ma (hyperhomocysteinemia) is linked to the ex-
cessive free-radical production. The aim of this 
study is to evaluate the relationship between rou-
tinely-measured cardiac parameters, lipid profile, 
homocysteine and lipoprotein (a) levels in the di-
agnosis of STEMI. The study subjects comprised 
100 patients diagnosed with STEMI and 100 
healthy individuals. Homocysteine, lipoprotein 
(a), cardiac parameters and routine biochemical 
parameters were measured in serum obtained 
from blood samples taken from patients and 
healthy individuals.

The study indicates that in the patient group, 
leukocyte (p< 0.01), neutrophil (p< 0.01), CRP (p< 
0.01), total cholesterol (p< 0.01), LDL-cholesterol 
(p< 0, 01) levels were found to be higher. Lympho-
cyte count, albumin (p< 0.05), uric acid (p< 0.01), 
and HDL-cholesterol (p<0.01) levels were found to 
be low. Again, CK (p<0.01), CK-MB (p<0.01), tro-
ponin (p<0.01), homocysteine (p< 0.01), and lipo-
protein (a) (p< 0.01) levels were found to be higher 
in the patient group than in the control group. As 
a result, it can be concluded that the relationship 
between routinely-measured cardiac parame-
ters, lipid profile, Homocysteine and lipoprotein 
(a) levels may be important in the diagnosis of 
STEMI, and the results obtained will make a base 
for further studies in this field.
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INTRODUCTION
Acute coronary syndrome (ACS), particularly 

myocardial infarction (MI), is associated with a 
systemic inflammatory response that can accel-
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erate coronary atherosclerotic processes, leading 
to plaque formation and increased risk of cardio-
vascular events (Aimo et al., 2021). ACS patients 
without ST elevation are divided into two groups: 
patients who do not have ST elevation, but have 
myocardial damage proven by elevation in dam-
age markers [non-ST elevation myocardial infarc-
tion (NSTEMI)]; and patients with unstable angi-
na (UA). The causes of UA and NSTEMI ACS are 
usually atherosclerotic diseases (Meriç, 2012). It 
has high mortality and morbidity rates worldwide 
(Sanchıs-Gomar et al., 2016). Therefore, cardiac 
biomarkers are important in providing specific, 
rapid results in diagnosing MI and non-cardiac 
cases (Yöntem et al., 2017).

In the past, cardiac biomarkers were only im-
portant for detecting acute myocardial infarction 
and monitoring myocardial necrosis. Biomark-
ers may be proteins or enzymes such as creatine 
kinase-myocardial band (CK-MB) and troponin, 
which occur due to myocardial ischemia or ne-
crosis in the course of ACS. The use of cardiac bio-
markers is essential for early diagnosis and risk 
assessment of ACS. Mediators that play a role in 
disease course may be potential treatment targets. 
Homocysteine metabolism is crucial for regulat-
ing methionine availability, protein homeostasis, 
and deoxyribonucleic acid (DNA) methylation, 
thus providing key pathways for post-genomic 
and epigenetic regulation mechanisms. As a re-
sult, impaired homocysteine metabolism and 
excessive free radical production, leading to high 
homocysteine concentrations in blood plasma 
(hyperhomocysteinemia), are associated with 
induced oxidative stress (Koklesova et al., 2019). 
Although a study reported that increased homo-
cysteine levels increased the risk of coronary ar-
tery disease (CAD), research on the mechanism 
of homocysteine relationship with cardiovascular 
diseases is still continuing (Djurıc et al., 2018). 
Lipoprotein (a) is a molecule that is very similar 
to the low-density lipoprotein (LDL) molecule in 
structure, but differs from LDL due to the pres-
ence of apolipoprotein (a) linked to apo B100 via 
a disulfide bridge (Farzam And Senthılkumaran, 
2022). This molecule, discovered by Berg in 1963, 
has been the subject of much debate, and it has 
been reported that it may play an essential role in 

the pathogenesis of atherosclerosis (Berg, 1963). 
This study aimed to investigate in individuals 
with ST-elevation myocardial infarction (STEMI) 
the relationship between some analytes, such as 
serum homocysteine and lipoprotein (a) levels, 
and cardiac and some biochemical parameters, 
and the importance of these parameters in diag-
nosing myocardial infarction.

MATERIALS AND METHODS
This study was conducted after the approval of 

Kafkas University, Faculty of Medicine Non-In-
terventional Clinical Research Ethics Committee 
dated 27/11/2019. Human Homocysteine (0.2-
60 nmol/ml) was determined using an ELISA Kit 
(Bioassay Technology Laboratory), and lipopro-
tein (a) (0.23-15 ng/ml) with Human lipoprotein 
α, Lp-α ELISA Kit (Elabscience). In the study, 100 
patients who were admitted to our Universi-
ty Health Research and Application Center and 
whose preliminary diagnosis of CAD was con-
firmed via angiographic evaluation (STEMI was 
diagnosed based on electrocardiogram (ECG) 
findings) and 100 healthy individuals matched 
with the patients were used as the control group. 
Troponin and cardiac biomarkers of the control 
group were found to be within normal limits, and 
there were no abnormal ECG findings. Similarly, 
individuals with heart failure, cardiomyopathy, 
pulmonary embolism, and substance abuse histo-
ry were excluded from the study. Serum creatine 
kinase (CK), (38-174 UI/L) CK-MB, (0.6-208.7 ng/
ml) total cholesterol, (201-239 mg/dl) LDL-choles-
terol (LDL-C), (100-189,mg/dl) triglyceride, (150-
199 mg/dl) High-density lipoprotein-cholosterol 
(HDL-C), (40-60 mg/dl) uric acid, (2.3-7.6 mg/dl) 
C-Reactive Protein (CRP), (0.1-96 mg/dl) albumin, 
(2.48-3.72 g/dl), and troponin I (0.2-8.0 ng/ml) 
were measured in the control and patient groups, 
and leukocytes, neutrophils, lymphocytes, and 
platelets were measured in the whole blood speci-
men. Blood samples, at the request of the relevant 
physician, from the patient and control groups 
were taken into hemogram tubes with Ethylene-
diaminetetraacetic acid (EDTA) for whole blood 
analyses, and into vacutainer containing gel for 
the reminder analytes, and the latter were centri-
fuged in a refrigerated centrifuge at 3,000 rpm for 
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15 minutes. The resulting sera were maintained 
at -80℃ until the day of biochemical testing.

Biochemical measurements

For serum homocysteine and lipoprotein (a) 
analyses, ELISA (Enzyme-Linked Immuno Sor-
bent Assay) kits as mentioned above were used. A 
plate reader (Biotech) was used for the determina-
tion. The specimens of patients and controls were 
analyzed using a hemogram analyzer (ABX Pentra 
DX 120, Horiba Ltd, Japan), an electrochemilu-
minescence immunoassay analyzer (Cobas e601, 
Roche Diagnostics, Germany), and in a clinical 
chemistry analyzer (COBAS C 501, Roche Diag-
nostics, Germany). For the determination of total 
CK, CK-MB, total cholesterol, LDL-C, triglyceride, 
HDL-C, uric acid, CRP, albumin, and troponin I, 
and for leukocyte, neutrophil, lymphocyte, and 
platelet counting, commercial kits were used.

Ethics Committee Approval

This study was conducted after the approval of our 
University’s, Faculty of Medicine Noninterventional 
Clinical Research Ethics Committee dated 27/11/2019.

Statistical analysis

The statistical analysis of the obtained data was 
performed using the SPSS 20.0 package program. 
Quantitative data are presented as standard error. 
In data analysis, the distribution of continuous 
variables was determined using the Kolmogor-
ov-Smirnov normality test. The Mann-Whitney-U 
test was used to compare two independent groups 
of data that were found not to comply with normal 
distribution. The Spearman test was used in the 
correlation analysis. The p-value <0.05 was ac-
cepted as statistically significant.

RESULTS
The study was conducted with a total of 200 

participants: 143 (71.5%) males and 57 (28.5%) 
females. The control group consisted of 65 males 
(65%) and 35 females (35%). The patient group 
included 78 (78%) males and 22 (22%) females. 
Pearson chi-square test was used to determine 
gender distribution between groups. A statisti-
cally significant difference was observed (p<0.05) 

(Fig. 1-A). The control group included 33 indi-
viduals with diabetes mellitus (DM), 43 individu-
als with hypertension, and 26 smokers, and the 
patient group covered 25 with diabetes mellitus 
(DM), 41 with hypertension, and 51 smokers. The 
presence of DM and hypertension between the 
groups was evaluated with the Pearson chi-square 
test, and no statistically significant difference was 
observed between the groups (p>0.05). Smoking 
was found to be statistically higher in the patient 
group (p<0.001) (Fig. 1-B).

Student t-test was applied to the complete 
blood count parameters of the control and patient 
groups. The leukocyte and neutrophil counts be-
tween the groups were statistically significantly 
higher in the patient group than in the control 
group (p<0.001). Lymphocyte counts were lower 
in the patient group (p<0.01) than in the control 
group. Although platelet counts were lower in the 
patient group compared to the control group, they 
were not statistically significant (p>0.05) (Fig. 
2-A).

When the results of biochemical parameters 
of the control and patient groups were evaluated 
with the student t-test, it was observed that there 
were statistically significant increases in CRP, total 
cholesterol, and LDL-C levels between the groups 
(p<0.001, p<0.01, and p<0.001, respectively). On 
the other hand, statistically significant decreas-
es were observed in serum albumin, uric acid, 
and HDL-C levels between the groups (p<0.001, 
p<0.01, and p<0.001, respectively). Triglyceride 
levels were found to be statistically insignificant 
and higher in the patient group than in the con-
trol group (p>0.05). Non-HDL-C levels were found 
to be lower in the patient group compared to the 
control group, although it was not statistically sig-
nificant (p>0.05) (Fig. 2-B,C).

Statistically significant increases in cardiac 
markers (Troponin I, CK, CK-MB, lipoprotein (a), 
and homocysteine levels) were observed in the 
patient group compared with the control group 
(p<0.001) (Fig. 2-D, E). Spearman correlations 
between lipoprotein (a) and homocysteine levels 
and troponin levels in the patient group showed 
statistically significant positive relationships (r = 
0.609, p < 0.01 for lipoprotein (a) vs. troponin, and 
r = 0.593, p>0.01 for Homocysteine vs. troponin 
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I, Fig. 3-A and B, respectively). Similarly, the cor-
relations between cardiac parameters and tropo-
nin I levels exhibited statistically significant posi-
tive relationships in the patients: r =0.642, p<0.01 
between troponin I and CK, r = 0.702, p<0.01 be-

tween troponin I and CK-MB, and r =0.232, p<0.01 
between troponin I and LDL-C. Conversely, there 
was a statistically significant negative correlation 
between troponin I and HDL-C levels (r = - 0.344, 
p<0.01) (Table 1).

Fig. 1.- Comparison of gender distribution between groups and comparison of the presence of diabetes mellitus, hypertension and 
smoking according to groups. A. p<0.05; B. No statistically significant difference was observed between the groups in the presence of 
DM and hypertension (p>0.05). Smoking was found to be statistically higher in the patient group (p<0.001). Statistically significant: 
*: p<0.05, **: p<0.01, ***: p<0.001.

Table 1. Correlation coefficients between Lipoprotein (a), Homocysteine, LDL, HDL and Cardiac parameters and troponin I.

CK-MB
(ng/ml)

CK 
(UI/L)

Lipoprotein (a) 
(ng/ml)

Homocysteine 
(nmol/ml)

LDL
(mg/dl)

HDL
(mg/dl)

Troponin ,702** ,642** ,609** ,593** ,232** -,344**

CK-MB ,854** ,513** ,520** ,265** -,278**

CK ,517** ,557** ,267** -,232**

Lipoprotein (a) ,477** ,241** -,339**

Homocysteine ,209** -,227**

LDL -,168*

** Correlation is significant at p<0.01 level. * Correlation is significant at p<0.05 level.
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DISCUSSION
Coronary Artery Disease (CAD) is defined as 

a cardiovascular disorder that occurs due to the 
occlusion of coronary arteries (Ross, 1999). When 
the endothelial function of the arterial wall is im-
paired, atherosclerosis begins due to the accu-
mulation of lipoprotein droplets in the coronary 
vessels, and ultimately, CAD develops (Badimon et 
al., 2012). Clinical manifestations of CAD include 

stable angina, acute coronary syndromes (unsta-
ble angina, non-ST- elevation MI, and ST-eleva-
tion MI), heart failure, and sudden death (Kotecha 
and Rakhit, 2016).

Troponins (I and T), CK, and CK-MB are among 
the commonly used biochemical markers for diag-
nosing and following up myocardial infarction. In 
this study, CK, CK-MB, and troponin I levels were 
observed to be higher in the patient group than in 

Fig. 2.- Comparison of complete blood count parameters ((Leukocyte (10*9/L), Neutrophil (10*9/L), Lymphocyte (10*9/L)) between 
groups, comparison of CRP (mg/d), uric acid (mg/dl) and albumin (g/dl) values between groups, comparison of lipid parameters 
((Total Cholesterol (mg/dl), LDL (mg/dl), HDL (mg/dl), Triglyceride (mg/dl)) between groups, comparison of lipoprotein (a) (mg/dl) 
and homocysteine (nmol/ml) levels between groups, and comparison of CK (UI/L) and CK-MB (ng/ml) levels between groups. Statis-
tically significant: *: p<0.05, **: p<0.01, ***: p<0.001.
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the control group (p<0.001). It is known that cardi-
ac cell membrane damage due to myocardial ne-
crosis causes troponin release into the circulation. 
However, one should consider that cardiac tropo-
nin release may occur even in reversible cell dam-
age without necrosis, making the interpretation of 
troponin results more complex (Park et al., 2017).

Several studies have been conducted on gen-
der-based differences in acute coronary syn-
drome (Hochman et al., 1999; Milner et al., 1999; 
Pope et al., 2000). While STEMI is characterized 

by similar chest pain symptoms in both men and 
women, women, especially at a younger age, have 
fewer ST elevations (ST) on admission and more 
vaso-vegetative symptoms that may mask chest 
pain. The frequency of STEMI is more common in 
men than in women (Hochman et al., 1999; Milner 
et al., 1999; Pope et al., 2000). It is assumed that 
exposure to endogenous estrogens in women de-
lays the manifestation of atherosclerotic disease. 
In this regard, the Women’s Ischemia Syndrome 
Evaluation (WISE) study reported that young 

Fig. 3.- Correlation curve between Lipoprotein (a) (mg/dl) and troponin (ng/ml) levels and correlation curve between Homocysteine 
(nmol/ml) and troponin (ng/ml) levels.
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women with endogenous estrogen deficiency have 
a more than sevenfold increase in the risk of CAD 
(Bairey et al., 2003). Our study determined that 
the proportion of men (78%) in the patient group 
was higher than that of women (22%), consistent 
with the literature. We support the idea that the 
lower frequency of STEMI in women compared to 
men may be because of the estrogen hormone in 
women (Sutton-Tyrrell et al., 1998). Epidemiolog-
ical findings explaining the relationship between 
smoking and CAD have been supported by nu-
merous studies over 30 years (Weintraub, 1990; 
Ceylan et al., 2011; Gallucci et al., 2020).

In our study, the smoking rate was found to be 
higher at p<0.001 in the patient group compared 
to the control group; the patients had impaired 
blood lipid profiles, which caused endothelial 
dysfunction and increased the risk of thrombo-
sis (Ceylan et al., 2011). Several inflammatory 
biomarkers, such as CRP, may be useful in pre-
dicting the risk of coronary heart disease (CHD) 
(Roubille et al., 2018). CRP is a commonly used 
marker of inflammation (Puzianowska-Kuznic-
ka et al., 2016). Although it is mainly produced 
in liver hepatocytes, CRP can also be released by 
smooth muscle cells, macrophages, endotheli-
al cells, lymphocytes, and adipocytes (Sproston 
and Ashworth, 2018). A study of 126 STEMI cases 
showed a positive association between CRP levels 
and cardiac failure. The study reported a negative 
relationship with left ventricular ejection fraction 
and concluded that CRP is a marker of the sever-
ity and complications of STEMI (Dedobbeleer at 
al., 2004). Another study conducted in 2008 de-
termined that CRP levels increased in proportion 
to infarct size and could be used as a prognostic 
biomarker (Roubille et al., 2018). In our study, it 
was observed that the CRP levels of the patient 
group were statistically significantly higher than 
the control group. When all these studies are eval-
uated together with their results, one can con-
clude that inflammation is critically important in 
STEMI (Habib et al., 2011). It has been reported 
that high leukocyte count is a strong and indepen-
dent predictor in determining the risk of CAD in 
patients of both genders with and without CHD, 
and that leukocytes and their subtypes (e.g., neu-
trophils, monocytes, lymphocytes, basophils, and 

eosinophils) are associated with the risk of CHD, 
peripheral artery disease, and stroke (Madjid and 
Fatemi, 2013). In this study, leukocyte and neu-
trophil counts were higher in the patient group 
than in the control group (p<0.05). Conversely, the 
lymphocyte count was found to be lower in the pa-
tients than in the controls (p<0.05). Our findings 
associated with leukocyte, neutrophil, and lym-
phocyte counts are consistent with the literature 
(Dragu et al., 2008; Nunez et al., 2011).

The latter suggested that low lymphocyte counts 
may be related to the development of CAD (Nunez 
et al., 2011). One can easily predict that the low 
lymphocyte count may be due to the development 
of atherosclerosis, a disease frequently observed 
in systemic inflammatory response. Hypoalbu-
minemia is evaluated as an independent prognos-
tic biomarker for many cardiovascular diseases, 
such as CAD, heart failure, congenital heart dis-
ease, infective endocarditis, and stroke. Due to the 
anti-inflammatory, antioxidant, anticoagulant, 
antiplatelet aggregation activity and colloid os-
motic effects of albumin, hypoalbuminemia can 
be considered as a risk factor for the development 
of CAD (Arques, 2018), which shows that our find-
ing associated with serum albumin levels in the 
patient group is compatible with previous data. 
Lipoproteins are named according to the type 
of lipid and apolipoprotein they have. Through 
further hydrolysis of their triacylglycerol con-
tent, very-low-density lipoprotein (VLDL) rem-
nants (namely, intermediate density lipoproteins, 
(IDLs)) are formed and are then transformed into 
LDL particles. LDL, which has the apolipoprotein 
component ApoB100, is considered the leading 
cholesterol carrier in the peripheral circulation. 
Its high levels in circulation are considered one of 
the major CHD risk factors (Shabana et al., 2020). 
If the cholesterol content of LDL particles is deter-
mined as LDL-C, one can estimate the LDL lipo-
protein content of blood coarsely.

Consequently, high blood LDL-C means elevated 
LDL particles in circulation, which is considered 
the main atherogenic lipoprotein. Conversely, low 
HDL-C is thought to play a role in atherogenesis 
because of the antiatherogenic action of HDL par-
ticles in circulation (Lamarche et al., 1995; Gold-
bourt et al., 1997).
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As a result, our findings associated with the pa-
tients’ total cholesterol, LDL-C, and HDL- C levels 
are compatible with the studies mentioned above.

Uric acid, the last catabolic product of purine 
metabolism, is a strong antioxidant in human 
blood plasma and protects cells from damage by 
clearing reactive oxygen species. In addition, it has 
been speculated that the loss of albumin and urate 
oxidase may extend lifespan (Lee et al., 2013). It is 
well known that oxidative stress may play a role in 
the pathogenesis of atherosclerosis and CAD (Lefer 
and Granger, 2000). Uric acid at normal levels is 
the primary quantitative determinant of the total 
antioxidant capacity of plasma and is stated to play 
a role in preventing the formation of atheroscle-
rosis (Cao And Prıor, 1998; Clermont et al., 2000; 
Pasalic et al., 2012). The present study proposed 
lower serum uric acid levels in the patient group 
(p<0.01), which is consistent with the effectiveness 
of oxidative stress in the development of CAD.

Lipoprotein (a) is an LDL-like particle that con-
tains an apolipoprotein B100 molecule that is co-
valently linked to a very large glycoprotein, apo-
lipoprotein (a), which is synthesized by the liver. 
Although the particle’s physiological role and 
vascular effects remain unclear, in vitro and ani-
mal studies indicate that lipoprotein (a) promotes 
inflammation, foam cells, and thrombosis forma-
tion (Poon et al., 1997; Nielsen et al., 1998; Boffa 
et al., 2004). Many prospective epidemiological 
studies note that baseline lipoprotein (a) concen-
tration is positively associated with the risk of cor-
onary heart disease (Craig et al., 1998; Danesh et 
al., 2000; Bennet et al., 2008).

The higher lipoprotein (a) levels in the patient 
group (p<0.001) in this study is well supported by 
the previous studies reporting the association of 
CAD formation with increased lipoprotein (a), re-
sulting in inflammation, foam cell and thrombo-
sis formation (Hamasaki and Kotani, 2020).

Homocysteine, a sulfhydryl-containing ami-
no acid, is an intermediate in the biosynthesis 
of methionine and cysteine amino acids. Homo-
cysteine is produced by demethylation of dietary 
methionine, which is abundant in animal protein. 
In 1969, McCully, in his study of an 8-year-old pa-
tient with homocystinuria who died of a stroke and 

an infant with a hereditary defect in cobalamin 
metabolism who died of cardiac arrest, suggested 
that elevated homocysteine levels caused prema-
ture atherosclerosis (McCully, 1969; Gauthier et 
al., 2003). Although intense criticism was initially 
made, scientific studies investigating the possible 
relationship between hyperhomocysteinemia and 
atherosclerotic vascular diseases gained momen-
tum in the early 1970s. As a result, it was reported 
that homocysteine concentrations may be associ-
ated with stroke, coronary artery disease, periph-
eral vascular disease, and deep vein thrombosis 
(Gauthier et al., 2003). A study conducted in 2023 
suggested that homocysteine may be an inde-
pendent risk factor for STEMI (Ou et al.,2023). 
High homocysteine levels in the patient group 
(p<0.001) may lead to vascular endothelial dys-
function, atherosclerosis, and thrombosis, which 
is supported by the above-mentioned studies.

CONCLUSIONS
The study investigated the relation of high se-

rum lipoprotein (a) and homocysteine levels to 
atherosclerosis in STEMI patients, and a statisti-
cally significant association was found between 
STEMI and lipoprotein (a) and Homocysteine. 
Similarly, high levels of leukocyte and neutrophil 
counts, CRP, total cholesterol, LDL-C, CK, CK-MB, 
and troponin I and the low levels of lymphocyte 
count, albumin, uric acid, and HDL-C levels in 
STEMI patients point the association mentioned 
above. These results indicate that lipoprotein (a) 
and homocysteine levels in addition to the mea-
surements of cardiac biomarkers, lipid profiles, 
inflammatory markers, negative and positive 
acute phase reactants, and leukocyte parameters 
of complete blood count can also be considered as 
routinely-measured analytes in the diagnosis of 
cardiac events. 

Can these two analytes, serum lipoprotein (a) 
and homocysteine levels be used as cardiac risk 
factors or as both cardiac risk factors and mark-
ers of cardiac damage? Patients diagnosed with 
STEMI have fewer identifiable risk factors com-
pared to types of ACS. 

Therefore, more sensitive prediction models 
different from traditional cardiovascular scoring 
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systems need to be investigated to identify high-
risk patients. Troponin levels, a marker used in 
the diagnosis of STEMI, may also increase for oth-
er systemic reasons. Due to the reasons that cause 
secondary troponin elevation, high troponin lev-
els do not always suggest the diagnosis of ACS. 
While the search for biomarkers that can be used 
in diagnosis, similar to troponin levels, is still on-
going, we conducted our study in response to the 
question of whether homocysteine and lipopro-
tein, which are known risk factors, can be used for 
diagnosis. As included in our findings, both mark-
ers were statistically significantly and moderately 
correlated with troponin.

ACKNOWLEDGEMENTS

This research is supported by the Scientific Research 
Project Office of Kafkas University (KAÜ BAP).

AUTHORS’ CONTRIBUTIONS

Study concept and design: E.T. and E.T. Acqui-
sition of data: E.T. Analysis and interpretation of 
data: E.T., and E.T., M.K. Drafting of the manu-
script: E.T. and M.K Critical revision of the man-
uscript for important intellectual content: E.T., 
M.K. and E.T Statistical analysis: E.T.

ETHICAL APPROVAL

This study was conducted after the approval of 
our University, Faculty of Medicine Non-Interven-
tional Clinical Research Ethics Committee dated 
27/11/2019.

REFERENCES
AIMO A, PASCUAL-FIGAL DA, BARISON A, CEDIEL G, VICENTE ÁH, 

SACCARO LF, EMDIN M, BAYES-GENIS A (2021) Colchicine for the treatment 

of coronary artery disease. Trends Cardiovasc Med, 31(8): 497-504.

ARQUES S (2018) Human serum albumin in cardiovascular diseases. Eur J 

Intern Med, 52: 8-12.

BADIMON L, PADRÓ T, VILAHUR G (2012) Atherosclerosis, platelets and 

thrombosis in acute ischaemic heart disease. Eur Heart J, 1(1): 60-74.

BAIREY MERZ CN, JOHNSON BD, SHARAF BL, BITTNER V, BERGA 

SL, BRAUNSTEIN GD, HODGSON TK, MATTHEWS KA, PEPINE CJ, REIS 

SE, REICHEK N, ROGERS WJ, POHOST GM, KELSEY SF, SOPKO G (2003) 

WISE Study Group. Hypoestrogenemia of hypothalamic origin and coronary artery 

disease in premenopausal women: a report from the NHLBI-sponsored WISE study. 

J Am Coll Cardiol, 41(3): 413-419.

BENNET A, DI ANGELANTONIO E, ERQOU S, EIRIKSDOTTIR G, 

SIGURDSSON G, WOODWARD M, RUMLEY A, LOWE GD, DANESH J, 

GUDNASON V (2008) Lipoprotein (a) levels and risk of future coronary heart 

disease: large-scale prospective data. Arch Intern Med, 168(6): 598-608.

BERG K (1963) A new serum type system in man--the LP system. Acta Pathol 

Microbiol Scand, 59: 369-382.

BOFFA MB, MARCOVINA SM, KOSCHINSKY ML (2004) Lipo-protein(a) as 

a risk factor for atherosclerosis and thrombosis: mechanistic insights from animal 

models. Clin Biochem, 37(5): 333-343.

CAO G, PRIOR RL (1998) Comparison of different analytical methods for 
assessing total antioxidant capacity of human serum. Clin Chem, 44(6): 1309-1315.

CEYLAN Y, KAYA Y, TUNCER M (2011) Akut koroner sendrom kliniği ile 
başvuran hastalarda koroner arter hastalığı risk faktörleri. Van Med Journal, 18(3): 

147-154. 

CLERMONT G, LECOUR S, LAHET J, SIOHAN P, VERGELY C, CHEVET 

D, RIFLE G, ROCHETTE L (2000) Alteration in plasma antioxidant capacities 

in chronic renal failure and hemodialysis patients: a possible explanation for the 

increased cardiovascular risk in these patients. Cardiovasc Res, 47(3): 618-123.

CRAIG WY, NEVEUX LM, PALOMAKI GE, CLEVELAND MM, HADDOW 

JE (1998) Lipoprotein (a) as a risk factor for ischemic heart disease: metaanalysis 

of prospective studies. Clin Chem, 44(11): 2301-2306.

DANESH J, COLLINS R, PETO R (2000) Lipoprotein (a) and coronary heart 

disease: meta-analysis of prospective studies. Circulation, 102(10): 1082-1085.

DEDOBBELEER C, MELOT C, RENARD M (2004) C-reactive protein 

increase in acute myocardial infarction. Acta Cardiol, 59(3): 291-296.

Dİ FUSCO SA, ARCA M, SCİCCHİTANO P, ALONZO A, PERONE F, 
GULİZİA MM, GABRİELLİ D, OLİVA F, IMPEROLİ G, COLİVİCCHİ F (2022) 
Lipoprotein(a): a risk factor for atherosclerosis and an emerging therapeutic target. 

Heart, 109(1): 18-25.

DJURIC D, JAKOVLJEVIC V, ZIVKOVIC V, SREJOVIC I (2018) 

Homocysteine and homocysteine-related compounds: an overview of the roles in 

the pathology of the cardiovascular and nervous systems. Can J Physiol Pharmacol, 

96(10): 991-1003.

DRAGU R, HURI S, ZUKERMANN R, SULEIMAN M, MUTLAK D, 

AGMON Y, KAPELIOVICH M, BEYAR R, MARKIEWICZ W, HAMMERMAN 

H, ARONSON D (2008) Predictive value of white blood cell subtypes for long-term 

outcome following myocardial infarction. Atherosclerosis, 196(1): 405-412.

FARZAM K, SENTHILKUMARAN S (2022) Lipoprotein A. In: StatPearls 

[Internet]. Treasure Island (FL): StatPearls Publishing; Available from: https://

www.ncbi.nlm.nih.gov/books/NBK570621/

GALLUCCI G, TARTARONE A, LEROSE R, LALINGA AV, CAPOBIANCO 

AM (2020) Cardiovascular risk of smoking and benefits of smoking cessation. J 

Thorac Dis, 12(7): 3866-3876.

GAUTHIER GM, KEEVIL JG, MCBRIDE PE (2003) The association of 

homocysteine and coronary artery disease. Clin Cardiol, 26(12): 563-568.

GOLDBOURT U, YAARI S, MEDALIE JH (1997) Isolated low HDL cholesterol 

as a risk factor for coronary heart disease mortality: a 21-year follow-up of 8000 

men. Arterioscler Thromb Vasc Biol, 17: 107-113.

HABIB SS, KURDI MI, AL ASERI Z, SURIYA MO (2011) CRP levels 

are higher in patients with ST elevation than non-ST elevation acute coronary 

syndrome. Arq Bras Cardiol, 96(1): 13-17.

HAMASAKI M, KOTANI K (2020) Lipoprotein (a) and familial 

hypercholesterolemia: a short review ıncluding the laboratory viewpoint. Cardiol 

Res, 11(6): 356-359.

HOCHMAN JS, TAMIS JE, THOMPSON TD, WEAVER WD, WHITE HD, 

VAN DEWERF F, AYLWARD P, TOPOL EJ, CALIFF RM (1999) Sex, clinical 

presentation, and outcome in patients with acute coronary syndromes. Global use 

of strategies to open occluded coronary arteries in acute coronary syndromes ııb 
ınvestigators. N Engl J Med, 341(4): 226-232.

KOKLESOVA L, MAZURAKOVA A, SAMEC M, BIRINGER K, SAMUEL 

SM, BÜSSELBERG D, KUBATKA P, GOLUBNITSCHAJA O (2019) 

Homocysteine metabolism as the target for predictive medical approach, disease 

prevention, prognosis, and treatments tailored to the person. EPMA J, 12(4): 477-

505.

KOTECHA T, RAKHIT RD (2016) Acute coronary syndromes. Clin Med, 16(6): 

43-48.



Biochemical parameters in St-elevated myocardıal infarction

214

LAMARCHE B, DESPRES JP, MOORJANI S, CANTIN B, DAGENAIS 

GR, LUPIEN PJ (1995) Prevalence of dyslipidemic phenotypes in ischemic heart 

disease (prospective results from the Quebec Cardiovascular Study). Am J Cardiol, 

75: 1189-1199.

LEE IR, YANG L, SEBETSO G, ALLEN R, DOAN TH, BLUNDELL R, LUI 

EY, MORROW CA, FRASER JA (2013) Characterization of the complete uric acid 

degradation pathway in the fungal pathogen Cryptococcus neoformans. PLoS One, 

8(5): 642-692.

LEFER DJ, GRANGER DN (2000) Oxidative stress and cardiac disease. Am J 

Med, 109: 315-323. 

MADJID M, FATEMI O (2013) Components of the complete blood count as 

risk predictors for coronary heart disease: in-depth review and update. Tex Heart 

Inst J, 40(1): 17-29.

MCCULLY KS (1969) Vascular pathology of homocysteinemia: implications 

for the pathogenesis of arteriosclerosis. Am J Pathol, 56: 111-128.

MERİÇ M (2012) ST Non-ST segment elevation acute coronary syndromes. J 

Exp Clin Med, 29: 133-139.

MILNER KA, FUNK M, RICHARDS S, WILMES RM, VACCARINO V, 

KRUMHOLZ HM (1999) Gender differences in symptom presentation associated 
with coronary heart disease. Am J Cardiol, 84(4): 396-399.

NIELSEN LB, JUUL K, NORDESTGAARD BG (1998) Increased degradation 

of lipoprotein (a) in atherosclerotic com-pared with nonlesioned aortic intima-inner 

media of rabbits: in vivo evidence that lipoprotein (a) may con-tribute to foam cell 

formation. Arterioscler Thromb Vasc Biol, 18(4): 641-649.

NUNEZ J, MINANA G, BODI V, NUNEZ E, SANCHIS J, HUSSER O, 

LLACER A (2011) Low lymphocyte count and cardiovascular diseases. Curr Med 

Chem, 18(21): 3226-3233.

OU Q, ZHANG J, WEN X, YANG L, TAO L (2023) Clinical significance of 
carotid intima-media thickness and plasma homocysteine in acute ST-segment 

elevation myocardial infarction. Cardiovasc Diagn Ther, 13(6): 917-928.

PARK KC, GAZE DC, COLLINSON PO, MARBER MS (2017) Cardiac 

troponins: from myocardial infarction to chronic disease. Cardiovasc Res, 113(14): 

1708-1718.

PASALIC D, MARINKOVIC N, FEHER-TURKOVIC L (2012) Uric acid as 

one of the important factors in multifactorial disorders--facts and controversies. 

Biochem Med, 22(1): 63-75. 

POON M, ZHANG X, DUNSKY KG, TAUBMAN MB, HARPEL PC (1997) 

Apolipoprotein (a) induces monocyte chemotactic activity in human vascular 

endothelial cells. Circulation, 96(8): 2514-2519.

POPE JH, AUFDERHEIDE TP, RUTHAZER R, WOOLARD RH, FELDMAN 

JA, BESHANSKY JR, GRIFFITH JL, SELKER HP (2000) Missed diagnoses of 

acute cardiac ischemia in the emergency department. N Engl J Med, 342(16): 1163-

1170.

PUZIANOWSKA-KUZNICKA M, OWCZARZ M, WIECZOROWSKA-

TOBIS K, NADROWSKI P, CHUDEK J, SLUSARCZYK P, SKALSKA A, JONAS 

M, FRANEK E, MOSSAKOWSKA M (2016) Interleukin-6 and C-reactive protein, 

successful aging, and mortality: the PolSenior study. Immun Ageing, 3: 13-21.

ROSS R (1999) Atherosclerosis - An inflammatory disease. New Engl J Med, 

340(2): 115-126.

ROUBILLE F, CAYLA G, PICOT MC, PRADET V, MASSIN F, GERVASONI 

R, PASQUIE JL, MACIA JC, PIOT C, LECLERCQ F (2018) C-reactive protein 

(CRP) after revascularized STEMI: is CRP a prognostic factor? Rev Med Interne, 

29(11): 868-874.

SANCHIS-GOMAR F, PEREZ-QUILIS C, LEISCHIK R, LUCIA A (2016) 

Epidemiology of coronary heart disease and acute coronary syndrome. Ann Transl 

Med, 4(13): 256.

SHABANA, SHAHID SU, SARWAR S (2020) The abnormal lipid profile in 
obesity and coronary heart disease (CHD) in Pakistani subjects. Lipids Health Dis, 

19(1): 73.

SPROSTON NR, ASHWORTH JJ (2018) Role of c-reactive protein at sites of 

inflammation and infection. Front Immunol, 13:9: 754.

SUTTON-TYRRELL K, LASSILA HC, MEILAHN E, BUNKER C, 

MATTHEWS KA, KULLER LH (1998) Carotid atherosclerosis in premenopausal 

and postmenopausal women and its association with risk factors measured after 

menopause. Stroke, 29(6): 1116-1121.

WEINTRAUB WS (1990) Cigarette smoking as a risk factor for coronary artery 

disease. Adv Exp Med Biol, 273: 27-37.

YÖNTEM M, ERDOĞDU BS, AKDOĞAN S, KALELI S (2017) Akut miyokard 
infarktüsü tanısında kardiyak markörlerin önemi. OTSBD, Cilt 2(49): 11-17.


	_Hlk160713178
	_Hlk173336535
	_Hlk168347978
	_Hlk126082053
	_Hlk126164474
	_Hlk126155062
	_Hlk126007839
	_Hlk173537548
	_Hlk173867549
	_Hlk173798276
	_Hlk173796409
	_Hlk173867256
	_Hlk173799263
	_Hlk141915293
	_Hlk141527104
	_Hlk152180805
	_Hlk173577125
	_Hlk152180985
	_Hlk168252081
	_Hlk173578584
	_Hlk168248689
	_Hlk142907631
	_Hlk143725397
	_Hlk173611626
	_Hlk173611702
	_Hlk173580749
	_Hlk173777549
	_Hlk173581411
	_Hlk173789057
	_Hlk173789513
	_Hlk168348096
	1Department_of_Histology,_Cytology_and_E
	Table1a
	_Hlk175215876
	_Hlk189413059
	OLE_LINK2
	OLE_LINK1
	_Hlk158290083
	_Hlk158301570
	_Hlk134627183
	_Hlk158290115
	_Hlk158290054
	_Hlk188443583
	_Hlk185281292
	_Hlk185370233
	_Hlk168564112
	_Hlk168564180
	_Hlk184819887
	_Hlk184817869
	_Hlk168572359
	_Hlk184819104
	_Hlk184819819
	_Hlk184820118
	_Hlk184819605
	_Hlk184820340
	_Hlk184819702
	_Hlk184821432
	_Hlk184820229
	_Hlk184819145
	_Hlk184820922
	_Hlk184822998
	_Hlk184822888
	_Hlk184820667
	_Hlk184821208
	_Hlk184820519
	_Hlk184820736
	_Hlk184819638
	_Hlk184819442
	_Hlk184821111
	_Hlk184819232
	_Hlk184818737
	_Hlk184820810
	_Hlk184818004
	_Hlk184819511
	_Hlk184819670
	_Hlk184818799
	_Hlk184820295
	_Hlk184820540
	_Hlk184821289
	_Hlk184820371
	_Hlk184819855
	_Hlk184818901
	_Hlk184817894
	_Hlk184818686
	_Hlk184818834
	_Hlk184822751
	_Hlk184822774
	_Hlk184820701
	_Hlk184820447
	_Hlk184818493
	_Hlk184821249
	_Hlk184822958
	_Hlk184821081
	_Hlk184819572
	_Hlk184818382
	_Hlk184820961
	_Hlk184821146
	_Hlk184818284
	_Hlk184823051
	_Hlk184818344
	_Hlk184818643
	_Hlk184819391
	_Hlk184818096
	_Hlk184821173
	_Hlk184822825
	_Hlk184818116
	_Hlk184818217
	_Hlk184820401
	_Hlk184820246
	_Hlk184819482
	_Hlk184818979
	_Hlk184821463
	_Hlk184820490
	_Hlk184823150
	_Hlk184818438
	_Hlk184818618
	_Hlk184821399
	Evaluation of the effect of maternal naphthalene exposure on the postnatal development of the cerebrum in Wistar rats offspring
	Amani Abdel W. Allmlah, Shimaa A. Fareed

	Peculiarities of skin glycome in progeny of hypothyroid female rats during pre- and postnatal ontogenesis according to lectin histochemistry data
	Khristine Strus1, Ilona Chelpanova1, Roman Onysko2, Arthur Poliiants3, Antonina Yashchenko1, Taras Dasyuk4, Alexander Lutsyk1

	Dermatomal patterns and congenital melanocytic nevi distribution in the head, neck, trunk, back, and limbs
	S. Nkosi1, A. Madaree2, M. Daya2, Lelika Lazarus1

	Anthropometric measures to evaluate sex and stature from foot dimensions in a population of North-west India
	Saumya Seal1, Ramesh Sahani2, Devi Das1, Sreeparna Pal1, Ankita Guleria1, Nandini Chitara1, Rakesh Meena1, Kewal Krishan1 

	Effect of aqueous extract of Bryophyllum pinnatum on ovary of adult female Wistar rats: histological and biochemical assessment
	Ijeoma L. Okonkwo1*, Okikioluwa S. Aladeyelu2 , Azuoma L. Asomugha3, Roseline N. Asomugha4, Elizabeth Finbarrs-Bello1

	Investigation of the relationship between serum homocysteine levels and cardiac markers and biochemical parameters in ST-elevated myocardial infarction
	Ergin Taşkın1, Mahmut Karapehlivan2

	The clinical presentation of pigmented fungiform papillae: a descriptive study of cases
	Meircurius D. C. Surboyo1*, Marco A. Chessa2,3, Arvind B. R. Santosh1,4, Adiastuti E. Parmadiati1, Desiana Radithia1, Nurina F. Ayuningtyas1, Saka Winias1, Annissaqiella Maharani5, Diah S. Ernawati1

	Magnetic resonance-based evaluation of ventricular indices in South Indian population and its clinical implications
	Raveendranath Veeramani1, Kavitha Thangarasu2, Grace Suganya3, Nagarajan Krishnan4

	Stroke vulnerability and soft diets: histological and biochemical analysis in a brain ischemic rat model
	Sabreen M. Ahmed1$, Neven M. Aziz2, Fatma A. F. Abd Elbaky1 

	Detailed morphometry of the palmar cutaneous branch of the median nerve in the wrist: a cadaver study
	Hasan Tetiker, Ceren Uğuz Gençer, Mehmet İlkay Koşar

	Predictive factors for midpalatal suture maturation: a CBCT-based analysis
	Karthikeya Patil, Sanjay C.J., Monica Mirnalini M.N., Eswari Solayappan, Varusha Sharon Christopher, Viveka S.

	Protective effects of curcumin and taurine on mice ovarian tissue following treatment with acrylamide: a stereological study
	Sanaz Alaee1,2, Zahra Khodabandeh2*, Roza Saberi3, Farhad Koohpeyma4, Maryam Naseh5, Abbas Ahmadi3, Reza Shirazi6, Saeed Shokri7

	Type 1 truncus arteriosus with main pulmonary artery arising at the origin of left subclavian artery: case report from Northern Nigeria
	Daniel Apollos1, Abbas R. Muhammad2, Anas Ismail3, Kelechi J. Ebisike1, Ahmad B. Umar2, Aisha Sherrif1

	Accessory renal arteries: frequency of anatomical variations and clinical aspect
	Mateusz Szczepanik1, Dawid Staniak1, Jarosław Sianos1, Mikołaj Brzusek1, Jakub Buczek1,2, Aleksander Daniluk1,2, Kaja Iwaniuk1,2, Zuzanna Białkowska1,3, Hubert Stachowicz1,2, Jan Ostański1,3, Maciej Samczuk1,2,4

	The Intestine – Anatomy, immunology, barrier function, microbiome and central regulations
	Andrej Mifkovic, Olia El Hassoun, Petra Lukacikova, Stanislav Malakhov, Stefan Polák


