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May Argyrophilic Nucleolar Organizer Regions be the New
Marker of a Hypoxic Response in Non ST Elevation

Myocardial Infarction?

ABSTRACT

Objective: Non-ST elevation myocardial infarction (NSTEMI) is a type of acute coronary
syndrome and its’ incidence is similarly high to ST-elevation myocardial infarction.
Nucleolar organizing regions (NORs) are located of the secondary structure of acrocentric
chromosome and composed of proteins and ribosomal DNA (rDNA) some of which are
argyrophilic. We aimed to investigate the change of AgNOR proteins, which increase in
hypoxia, in patients with NSTEMI.

Methods: A total of 125 participants, 63 patients with NSTEMI and 62 volunteers without
any acute coronary syndrome were included in the study. Echocardiography was performed
and both mean AgNOR Number and total AgNOR area/total nuclear area (TAA/TNA)
were detected for each individuals.

Results: The mean AgNOR number and TAA/TNA ratio were significantly higher in the
NSTEMI group than control (p<0.001). Also, statistically significant relations between
TAA/TNA and all of creatinine, hemoglobin, WBC(ul/ml), monocyte, neutrophil,
neutrophil / lymphocyte ratio, monocyte / lymphocyte ratio were detected (p<0.05 for all).
Also, statistically significant relations between mean AgNOR number and all of fasting
blood sugar, HDL, WBC(ul/ml), monocyte, neutrophil, EF were detected (p<0.001).
Conclusions: Both AgNOR protein amounts may be used as a marker for NSTEMI. It may
also contribute to the prediction of the outcomes by providing some prognostic information
in NSTEMI.

Keywords: AgNOR, Hypoxia, NOR, NSTEMI.

Arjirofilik Nukleolar Organize Edici Bolgeler Non ST
Elevasyonlu Miyokard Infarktiisiinde Hipoksik Yamitin Yeni

bir Belirteci Olabilir mi?

OZET

Amag: Non-ST elevasyonlu miyokard enfarktusti (NSTEMI), bir akut koroner sendrom
tiriidiir ve goriilme siklig1 ST elevasyonlu miyokard enfarktiisiine benzer sekilde yiiksektir.
Niikleolar organize edici bolgeler (NORs), akrosentrik kromozomun ikincil yapisinda yer
alir ve bazilar1 arjirofilik olan proteinlerden ve ribozomal DNA'dan (rDNA) olusur.
NSTEMI hastalarinda, hipokside artan AgNOR proteinlerinin degisimini arastirmay1
amagcladik.

Gereg ve Yontem: Toplam 125 katilimci, 63 NSTEMI hastast ve herhangi bir akut koroner
sendrom tanis1 olmayan 62 goniillii calismaya dahil edildi. Biitiin hastalara ekokardiyografi
yapild1 ve her birey i¢in hem ortalama AgNOR sayis1 hem de toplam AgNOR alani/toplam
niikleer alan (TAA/TNA) tespiti yapildi.

Bulgular: Ortalama AgNOR sayisi ve TAA/TNA orant NSTEMI grubunda kontrole gore
anlamli derecede yiiksekti (p<0.001). TAA/TNA ile, kreatinin, hemoglobin, WBC(ul/ml),
monosit, notrofil, nétrofil/lenfosit orani, monosit/lenfosit orani arasinda istatistiksel olarak
anlaml iligkiler tespit edildi (tiimii i¢in p<0.05). Ayrica ortalama AgNOR sayist ile, aclik
kan sekeri, HDL, WBC(ul/ml), monosit, nétrofil ve EF arasinda istatistiksel olarak anlamli
iligkiler tespit edildi (p<0.001).

Sonug: Her iki AgNOR protein miktari, NSTEMI i¢in bir markir olarak kullanilabilir.
NSTEMI'de bazi prognostik bilgiler saglayarak sonuglarin tahmin edilmesine de katkida
bulunabilir.

Anahtar Kelimeler: AgNOR, Hipoksi, NOR, NSTEMI.
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INTRODUCTION

Non-ST elevation myocardial infarction
(NSTEMI) is a type of acute coronary syndrome
characterized by elevated cardiac biomarkers
without persistent ST segment elevation on
electrocardiography (1). In line with the increasing
incidence of diabetes and the elderly population, the
incidence of NSTEMI is similarly high to ST-
elevation myocardial infarction (STEMI) (2).
Despite many studies to provide primary or
secondary prevention, mortality and morbidity rates
are not yet at the desired level due to the multitude
of gray zones in the pathophysiology of the
NSTEMI (3). Many factors that accelerate the
development of the disease, especially major risk
factors such as diabetes, hyperlipidemia,
hypertension, smoking, and genetic predisposition,
play an important role in the process starting with
endothelial dysfunction and leading to plaque
rupture and acute coronary thrombosis (4). It is
possible that immune system cells, especially
neutrophils,  lymphocytes and  monocytes,
contribute to the pathophysiology with a protective
mechanism in the first hours when acute coronary
thrombosis begins to occur and inflammation is
most active.

Nucleolar organizing regions (NORs) are the
locations of ribosomal genes composed of proteins
and ribosomal DNA (rDNA) some of which are
argyrophilic. After silver staining is applied, NORs
can be visualized as localized black spots,
particularly with the nucleolar space and are known
as "AgNORs". There are studies in the literature
emphasizing the importance of AgNOR proteins
with various cells such as myocyte (5,6), muscle
cells (7), lung cells (8), buccal epithelial cells (9),
etc. As a result of these studies, it was determined
that the hypoxic state after CO exposure increased
the amount of AgNOR protein and that increased
AgNOR proteins may have some secondary
protective effects against hypoxia (5,6). In
NSTEMI, myocardial perfusion is impaired
secondary to acute coronary thrombosis, and
subsequent ischemia/hypoxia occurs in myocytes.
There are no studies in the literature on the
evaluation of AgNOR proteins in patients with
NSTEMI.

In present study, we aimed to investigate the
change in AgNOR proteins in patients with
NSTEMI in  whom hypoxia is observed
significantly. We also aimed to compare AgNOR
proteins of NSTEMI subjects to those in control
group.

MATERIAL AND METHODS

Study Design: A total of 125 participants,
63 patients who underwent percutaneous coronary
intervention with the diagnosis of NSTEMI whom
presented to outpatient cardiology clinic of our
institution, and 62 volunteers without the diagnosis

of any acute coronary syndrome, were included in

the study. The study protocol was certified by the
local Ethics Committee (ethical approval
code:2021/61). Written informed consent was
acquired from each participant. Congenital heart
disease, severe heart valve disease, atrial
fibrillation,  hyperthyroidism,  hypothyroidism,
infection or malignancy were considered as
exclusion criteria. The diagnosis of NSTEMI was
made according to the 2020 ESC Guidelines for the
treatment of acute coronary syndromes in patients
without persistent ST-segment elevation (1). Only
the responsible lesion was intervened in patients
with a diagnosis of NSTEMI who underwent
percutaneous coronary intervention. Coronary
artery stenosis was determined if the plaques cause
50% or more obstruction in coronary lumen, while
hemodynamically  insignificant  stenosis  is
determined if the lesions were caused less than 50%
stenosis. Blood samples of the patients with a
diagnosis of NSTEMI included in the study were
obtained within the first 6 hours after the onset of
chest pain. Hypertension was defined as the use of
antihypertensive drugs or blood pressure >140/90
mmHg. Diabetes mellitus was describe as use of
antidiabetic therapy or fasting plasma glucose
levels > 6.94 mmol/lL (>125 mg/dL).
Hyperlipidemia was determined as serum total
cholesterol >5.2 mmol/L, low-density lipoprotein
>2.6 mmol/L, triglyceride >1.7 mmol/L, or using of
cholesterol-lowering medication (10). Demographic
characteristics and laboratory findings (white blood
cells, neutrophil, lymphocyte and monocyte counts,
creatinine, total cholesterol, low density lipoprotein
(LDL), triglyceride, high density lipoprotein
(HDL), hemoglobin levels) of the participants were
recorded.

Electrocardiography and
Echocardiography: All participants' 12-lead
resting ECGs were recorded with the NIHON
KOHDEN Cardiofax ECG 1250K model. (filter
range, 0.05-150 Hz; AC filter, 60 Hz, 10 mm / mv,
25 mm / sec). Siemens acuson SC 2000 model
device was used for echocardiography. Ejection
fraction, segmental wall motion abnormality,
cardiac anatomy and valve functions were
evaluated with standard projections according to the
guidelines of the American Society of
Echocardiography (11).

Coronary Angiography: Selective right
and left coronary angiography and PCI procedures
were performed on the patients in the NSTEMI
group with the General Electric INNOVA 2100 1Q
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model device using the standard Judkin technique.
Coronary arteries were visualized at right and left
oblique positions with cranial and caudal angles.

AgNOR Staining: Blood samples from both
NSTEMI and control groups were distributed on
clean slides. After the slides were air-dried for 15
minutes, they were fixed with absolute methanol for
5 minutes at room temperature. Subsequently, silver
staining was performed for each slide with the Benn
and Perle protocol (12) and slight modification of
Lindner (13). The solution prepared by mixing one
volume of 1% aqueous formic acid and 2% gelatin
with two volumes of 50% silver nitrate was
dropped onto the slides and incubated at 37 °C for
15 minutes in the dark. After incubation process,
the slides washed with bi-distilled water were made
ready for examination.

Image Analysis of Mean AGQNOR Number
and Total AgNOR Area/Total Nuclear Area
(TAA/TNA) Ratio: First, silver-stained
lymphocyte cells from each individual were
photographed with a digital camera system (Digital
Sight DS-Filc; Nikon) attached to a light
microscope (Eclipse 80i; Nikon, Tokyo, Japan).
Then, using the “free-hand selection” tool for each
core, necessary measurements were made using
ImageJ version 1.47t image processing software
(14) to determine both the TAA/TNA ratio and the
average AgNOR number for each core.

Statistical Analysis: The study data were
analyzed using the Statistical Package for Social
Sciences (IBM Corp., Armonk, NY, USA) 23.0.
The data distribution was examined with the
Kolmogorov-Smirnov test. Due to the non-normal
distribution of the data (P < 0.05), non-parametric
tests were preferred for statistical analysis. For
pairwise comparison of the groups, first descriptive
statistics and then Mann-Whitney U tests were
used. In addition, polynomial regression test was
applied. The p < 0.05 was considered statistically
significant.

RESULTS

Totally 125 persons (63 with NSTEMI and
62 with control) were included in the current study.
The frequency of male and female gender was
68.3%/31.7% and 64.5%/35.5% for the patient and
control groups, respectively. There was no
significant difference between the two groups in
terms of cardiovascular major risk factors except
diabetes mellitus. Among the laboratory findings of
groups, creatinine (mg/dL), WBC (White Blood
Cell) (Wl/ml), monocyte, neutrophil,
neutrophil/lymphocyte ratio,
Monocyte/Lymphocyte ratio were significantly
higher in NSTEMI patients than control group

(p<0.05 for all). On the contrary, HDL (mg/dL)
level was significantly higher in the control group
(p=0.001). The troponin levels of the patients in the
NSTEMI group were 5.658 (0.128-21.3) ng/ml.
When  echocardiographic ~ parameters  were
compared, ejection fraction was higher in the
control group (p<0.001), while the interventricular
septal thickness and rate of tricuspid regurgitation
were significantly higher in the NSTEMI group
(p<0.05 for all) (Table 1). The ratio of the culprit
lesion in NSTEMI patients were 28(44.4%),
17(27%) and 18 (28.6%) for LAD, CX and RCA,
respectively.

Also the mean AgNOR number ((1,3 (1-2,9)
vs 1 (1-1,4)) and TAA/TNA ratio (0.2 (0,11-0,45)
vs 0,05 (0,03-0,1)) were significantly higher in the
NSTEMI group than control (p=0.000).

When the TAA/TNA ratio to be considered,
statistically  significant relations between
TAA/TNA and all of creatinine, hemoglobin,
WBC(ul/ml), monocyte, neutrophil, neutrophil /
lymphocyte ratio, monocyte / lymphocyte ratio
were detected (Figurel and Table 2).

Furthermore, when the mean AgNOR
number to be considered, statistically significant
relations between mean AgNOR number and all of
fasting blood sugar, HDL, WBC(ul/ml), monocyte,
neutrophil, EF were detected (Figure 2 and Table
3). Silver stained NOR in the lymphocytes of
NSTEMI (a, b, ¢, d), and control (e,f,g,h) groups
(X100 magnification) were given in the Figure 3.

DISCUSSION

Striking findings of present study showed
that mean AgNOR number and TAA/TNA ratio
were significantly higher in the NSTEMI group
than in the control group.

In previous studies, it was determined that
the hypoxic state due to CO exposure caused an
increase in AgNOR proteins (15-18). However, it
was reported that the TAA/TNA ratio could be used
as an indicator to determine the level of CO
exposure resulting in hypoxia (16). It has also been
reported that the TAA/TNA ratio can be used as a
biomarker instead of histopathological evaluation
scores in determining the degree of myocardial
damage in rats (5). In addition, it has been shown
that some information can be obtained in the
detection of cardiomyopathy (CM) levels through
AgNOR proteins and that these proteins can be
used as an alternative to carboxyhemoglobin
(CoHb) to detect CO poisoning levels (6).

Considering the role of lymphocytes in
inflammation in the first hours of acute coronary
thrombosis and myocardial ischemia/hypoxia in
patients with NSTEMI, it is expected that there will
be some molecular changes controlling
inflammation at the cell nucleus level. In our study,
the fact that both the TAA/TNA ratio and mean
AgNOR number were higher in patients with
NSTEMI compared to the control group can be
evaluated in the context of these molecular changes.
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Table 1. Clinical, laboratory and echocardiographic findings of both groups
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NSTEMI (n=63)

Control (n=62)

MeanzSD (min-max) MeanzSD (min-max) (median) X P
Sex (M/F) (%) 43(68.3%)/20(31.7%) 40(64.5%)/22(35.5%) 0.196 0.658
Diabetes mellitus (Yes/No) (%6) 24(38.1%)/39(61.9%) 13(21%)/49(79%) 4.399 0.036
Hypertension (Yes/No) (%) 40(63.5%)/23(36.5%) 35(56.5%)/27(43.5%) 0.645 0.422
Hyperlipidemia (Yes/No) (%) 35(55.6%)/28(44.4%) 36(58.1%)/26(41.9%) 0.080 0.777
FHCD (Yes/No) (%) 20(31.7%)/43(68.3%) 15(24.2%)/47(75.8%) 0.884 0.347
Smoking(Yes/No) (%) 36(57.1%)/27(42.9 %) 18(29%)/44(71%) 10.063 0.002

Z p
Age (years) 58.03+10.07(41-74) (59) 56.69+11.17(34-75) (57.5) -0.618 0.537
BMI in Diagnosis (kg/m2) 27.19+1.76(22.46-32.72) (27.04) 27.61+3.56(20.86-37.89) (27.26) -0.452 0.651
Systolic Blood pressure (mmHg) 134.65+9.981(120-150) (135) 133.95+12.647(100-160) (135) -0.176 0.860
Diastolic Blood pressure (mmHg) 86.47+6.03(60-100) (90) 86.61+7.933(60-100) (90) -0.471 0.638
Fasting Blood Sugar 108.32+31.52(70-180) (90) 104.07+22.99(77-200) (99.5) -0.736 0.462
Creatinin (mg/dL) 0.91+0.20(0.48-1.50) (0.86) 0.83+0.16(0.53-1.27) (0.82) -2.050 0.040
LDL (mg/dL) 118.08+38.44(35-210) (120) 122.18+34.89(50-201) (123.5) -0.790 0.429
HDL (mg/dL) 41.90+12.18(23-97) (39) 48.31+12.28(25-82) (45) -3.254 0.001
Triglyceride(mg/dL) 161.32+88.55(60-509) (144) 153.47467.08(67-349) (134.5) -0.040 0.968
Total Cholesterol (mg/dL) 190.60+44.18(100-325) (185) 200.95+41.93(120-305) (202.5) -1.568 0.117
Hemoglobin (g/dL) 13.64+1.48(10-17) (13.5) 14.08+1.35(11.3-17.2)(13.95) -1.596 0.111
WBC (pl/ml) 11766.67+3836.16(5400-29300) (11600) 6737.1+1569.19(4300-10600)(6300) -8.082 <0.001
Platelet (X10%) 269.52+79.23(136-565) (260) 245.13463.65(149-481) (229.5) -1.874 0.061
Lymphocyte (X10%) 2.25+1.09(0.32-6.20) (2.3) 2.02+0.52(0.65-3.10) (2.015) -1.190 0.234
Monocyte (X10%) 0.76+0.35(0.06-1.7) (0.7) 0.51+0.18 (0.21-1.46) (0.5) -4.567 <0.001
Neutrophil (X10%) 8.54+3.9(2.9-26.50) (7.6) 4.03+1.35(2.09-8.16) (3.66) -8.061 <0.001
Neutrophil/Lymphocyte 5.56+5.65(1-29.34) (3.36) 2.17+1.1(0.88-7.11) (1.88) -5.516 <0.001
Monocyte/Lymphocyte 0.44+0.43(0.04-2.80) (0.34) 0.27+0.16(0.13-1.12) (0.026) -3.163 0.002
Mean AgNOR Number 1.53+0.52(1-2.90) (1.3) 1.08+0.12(1-1.4) (1) -6.699 <0.001
TAA/TNA 0.21+0.06(0.11-0.45) (0.2) 0.05+0.02(0.03-0.1) (0.05) -9.645 <0.001
Echocardiographical Findings

STEMI Control 7

Mean+SD (min-max) Mean+SD (min-max) P
EF (n %) 50.65+8.18(30-61) (50) 63.87+2.78(50-65) (65) -9.326 <0.001
IVST (cm) 1.1840.13(0.9-1.7) (1.2) 1.0740.14(0.8-1.5) (1) -4.278 <0.001

STEMI n(%) Control n(%) 12 p
MR (Yes/No) (%) 40(63.5%)/23(36.5%) 30(48.4%)/32(51.6%) 2.893 0.089
AR 12(19%)/51(81%) 10(16.1%)/52(83.9%) 0.184 0.668
PR 10(15.9%)/53(84.1%) 3(4.8%)/59(95.2%) 4.083 0.043
TR 31(49.2%)/32(50.8%) 22(35.5%)/40(64.5%) 2.409 0.121

FHCD: Family History of Cardiovascular Disease, BMI: Body mass index, HDL: High-density lipoprotein,

LDL: Low-density lipoprotein,

EF: Ejection Fraction

MR: Mitral Regurgitation, TR:

Tricuspid Regurgitation AR: Aortic Regurgitation PR: Pulmonary Regurgitation, LAD :Left Anterior Descending Artery, LCX: Left Circumflex Artery RCA: Right Coronary Artery, Min-Max:
Minimum-Maximum, SD: Standard deviation, *=Statistically significant, 1VST: interventricular septum thickness, WBC:White Blood Cell
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Figure 1. The relation between creatinine and TAA/TNA ratio (a), hemoglobin and TAA/TNA ratio (b), WBC and TAA/TNA ratio (c), monocyte and TAA/TNA ratio (d),
Neutrophil / Lymphocyte ratio and TAA/TNA ratio (e), monocyte / Lymphocyte ratio and TAA/TNA ratio (f), EF and TAA/TNA ratio (g), Septum and TAA/TNA ratio (h),
neutrophil and TAA/TNA ratio (1) for both groups.
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Table 2. Model Summary and Parameter Estimates for TAA/TNA and all of creatinin, hemoglobin, WBC, monocyte, neutrophil, Neutrophil / Lymphocyte, Monocyte /

Lymphocyte, EF, IVST of both groups

Model Summery Parameter Estimates

Variable Equation R? F dfl df2 sig Constant bl b2 b3
Creatinin and Linear 0.049 6.297 1 123 0.013 0.808 0.475
T;ej:}'T”,{I”Aa” Log 0.043 5577 1 123 0.020 0.991 0.053

Cubic 0.067 2.887 3 121 0.038 0.733 2.612 -13.487 22.710
Hemoalobin (a/dL)  —Enear 0.064 8.428 1 123 0.004 14.385 -4.098
Hemoglo /'T”N(g ) Loy 0.049 6.306 1 123 0.013 12.882 20.422

Cubic 0.091 4.031 3 121 0.009 14.499 -10.038 54.043 -118.653
WBC(limI) and Linear 0.370 72.208 1 123 <0.001 5833.129 26694.334
TAATNA Log 0.382 76.079 1 123 <0.001 _ 16668.897 3204.454

Cubic 0.392 26.037 3 121 <0.001 4478.610 54671.794 -108456.9 68986.829
N d Linear 0.137 19.546 1 123 <0.001 0.470 1.287
T :R?%Za” Log 0.130 18.397 1 123 <0.001 0.977 0.148

Cubic 0.155 7.405 3 121 <0.001 0.320 5.387 -24.579 39.227
Neutrophil and Linear 0.343 64.348 1 123 <0.001 3.139 24.554
TAATNA Log 0.349 65.813 1 123 <0.001 13.045 2.921

Cubic 0.359 22552 3 121 <0.001 1.978 49.205 -101.313 80.073
Neutrophil / Linear 0.151 21.895 1 123 <0.001 1.374 19.458
Lymphocyte and Log 0.156 22.729 1 123 <0.001 9.270 2.335
TAA/TNA Cubic 0.177 8.671 3 121 <0.001 1.690 2.191 160.047 -354.778
Monocyte / Linear 0.056 7.279 1 123 0.008 0.240 0.905
Lymphocyte and Log 0.056 7.357 1 123 0.008 0.604 0.107
TAA/TNA Cubic 0.062 2.685 3 121 0.050 0.235 0.679 3.761 -10.236

Linear 0.414 86.725 1 123 <0.001 65.687 -65.816
EF and TAA/TNA  Log 0.470 109.203 1 123 <0.001 38.073 -8.290

Cubic 0.484 37.772 3 121 <0.001 71.984 -200.729 565.007 -473.520
VST and Linear 0.107 14.686 1 123 <0.001 1.061 0.533
TAATNA Log 0.124 17.351 1 123 <0.001 1.286 0.068

Cubic 0.127 5.891 3 121 0.001 0.995 2.026 -6.893 7.386

IVST: Interventricular septum thickness, EF: Ejection Fraction, WBC:White Blood Cell
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Figure 2. The relation between fasting blood sugar and mean AgNOR number (a), WBC and mean AgNOR number (b), HDL and mean AgNOR number (c), monocyte and
mean AgNOR number (d), neutrophil and mean AgNOR number () EF and mean AgNOR number (f) for both groups.
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Table 3. Model Summary and Parameter Estimates for Mean AgNOR number and all of fasting blood sugar, HDL, WBC, monocyte, neutrophil, EF of both groups

Model Summery Parameter Estimates

Variable Equation R? F dfl df2 sig Constant bl b2 b3
Fasting Blood Sugar  Linear 0.030 3.853 1 123 0.052 120.502 -10.928
and Mean AgNOR Log 0.029 3.688 1 123 0.057 110.025 -16.950

Cubic 0.031 1.275 3 121 0.286 102.664 21.572 -18.220 3.175
HDL and Mean Linear 0.032 4.005 1 123 0.048 51.730 -5.084
AgNOR Log 0.031 3.995 1 123 0.048 46.892 -8.045

Cubic 0.032 1.328 3 121 0.268 61.187 -22.707 10.162 -1.824
WBC(ul/ml) and Linear 0.064 8.445 1 123 0.004 6359.450 2226.720
Mean AgNOR Log 0.074 9.825 1 123 0.002 8419.444 3785.483

Cubic 0.098 4.374 3 121 0.006 -20093.4 49688.181 -26078.23 4445 557
Monocyte and Mean  Linear 0.067 8.771 1 123 0.004 0.401 0.179
AgNOR Log 0.070 9.209 1 123 0.003 0.570 0.291

Cubic 0.104 4.674 3 121 0.004 -1.962 4.642 -2.615 0.477
Neutrophil and Mean Linear 0.059 7.718 1 123 0.006 3.637 2.038
AgNOR Log 0.069 9.057 1 123 0.003 5.518 3.479

Cubic 0.085 3.763 3 121 0.013 -16.638 37.671 -19.036 3.141
EF and Mean Linear 0.136 19.387 1 123 <0.001 67.095 -7.559
AgNOR Log 0.179 26.866 1 123 <0.001 60.303 -13.742

Cubic 0.298 17.147 3 121 <0.001 113.230 -71.435 21.264 -0.968

IVST: Interventricular septum thickness, EF: Ejection Fraction , WBC:White Blood Cell
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Figure 3. Silver stained NOR in the lymphocytes of NSTEMI (a, b, c, d), and control (e,f,g,h) groups (X100

magnification)

In addition, we found that statistically
significant relationship between TAA/TNA and all
of  creatinine, hemoglobin, WBC  (ul/ml),
monocytes, neutrophils, neutrophil/lymphocyte
ratio, monocyte/lymphocyte ratio and statistically
significant relationship between AgNOR count and
all of fasting blood glucose, HDL, WBC (pl/ml),
monocytes, neutrophils, and EF indicate that the
effects of AQNOR proteins cannot be ignored in the
acute coronary syndrome process. In other words,
the significant relationship between AgNOR
proteins and cardiovascular risk factors such as
high blood sugar, low HDL, anemia, and creatinine
and the significant relationship between AgNOR
proteins and inflammatory cells such as monocytes
and neutrophils, which have very important
functions in acute coronary syndrome (3,17,18)
seem remarkable.

Until now, many studies have been
conducted in the literature regarding the prognostic
value of parameters such as WBC count, monocyte
count, neutrophil count, neutrophil/lymphocyte
ratio, Monocyte/Lymphocyte ratio in patients with
acute coronary syndrome (18-22). In our study, we
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