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Editorden

Ulkemizin yasadig1 Deprem nedeniyle iilkemizin basi sag olsun, hayatini kaybedenlere rahmet,
yaralananlara acil sifa diliyorum. Zorluklarla bas edebilmek i¢in ¢alismaya devam...

Sevgili okurlarimiz, bu giinleri de atlatacagiz.

Dergimizin Subat 2023 sayisinda 5’ temel bilim, 11°i klinik olmak tizere 16 arastirma makalesi
ile karsinizdayiz. Bu sayida ayrica Mezenkimal Kok Hiicre Tedavisi uygulanan Covid-19 hasta-
larinin seyri (Saglik Bakanlig: verileri) de yer almakta.

Istanbul Universitesi siireli yayinlarindan biri olan ve Subat, Haziran, Ekim olmak iizere yil-
da {i¢ kez, uluslararasi standartlarda yayinlanan Saglik Bilimlerinde ileri Arastirmalar Dergisi
2018 yilinda yaym hayatina baslamis olup 2021 yili itibari ile Ulusal ve uluslararas: indeksler-
de yer almaktadir. Saglik alaninda genis bir yelpazede hizmet veren dergimiz SCI'ye girmeyi
hedeflemektedir. Bu kapsamda Haziran 2023'den itibaren dergimize sadece Ingilizce yayinlar
kabul edilecektir.

Aragtirmalarinizi bekliyoruz, sizlerle giiglenecegiz, katkida bulunan bilim insanlarina sonsuz
tesekkiirler, saygilarimizla.

Prof. Dr. Zeynep Karakas

Saglk Bilimlerinde Ileri Aragtirmalar Dergisi Editorii



From the Editor

We are deeply saddened by the shocking earthquake we experienced. I wish our country's con-
dolences, mercy to those who lost their lives, and a speedy recovery to those who were injured.
Keep working to cope with the difficulties, our dear readers, we will get through these days too.

There are 16 research articles, 5 of which are basic science and 11 are clinical, in the February
2023 issue of our journal. This issue also includes the course of Covid-19 patients who received
Mesenchymal Stem Cell Therapy (Ministry of Health data).

The Journal of Advanced Studies in Health Sciences, which is one of the periodicals of Istanbul
University and published triannually in February, June and October, in international standards,
started its publication life in 2018 and is included in national and international indexes as of
2021. Our journal, which provides a wide range of services in the field of health, aims to enter
SCI. In this context, only publications in English will be accepted to our journal as of June 2023.

We are waiting for your research, we will be stronger with you, thank you to the scientists who
contributed, with our respect.

Prof. Dr. Zeynep Karakas



ICINDEKILER / CONTENTS

Comparison of Uric Asid High Density Lipoprotein Cholesterol Ratio and Serum
Uric Asid Levels on Coronary Colleteral Circulation in Patients with Chronic
Total Occlusion 1
Kronik Total Okliizyonu Olan Hastalarda Urik Asit Yiiksek Yogunluklu

Lipoprotein Kolesterol Orani ve Serum Urik Asit Diizeylerinin Koroner

Kollateral Dolasim Uzerinde Karsilastirilmasi

Derya Baykiz, Zeynep Gizem Demirtakan, Elif Ayduk Govdeli, Samim Emet, Ali Elitok

A Study on the Feasibility and Repeatability of Fetal Basilar Artery Doppler
Measurements Between 11 and 13+6 Weeks of Gestation 10
11-13+6 Gebelik Haftalari Arasinda Fetal Baziler Arter Doppler Olciimlerinin
Uygulanabilirligi Ve Tekrarlanabilirligi Uzerine Bir Calisma

Tugba Sarac Sivrikoz, Selen Gursoy Erzincan, Gurcan Turkyilmaz, Nihat Demirkol,

Recep Has, ibrahim Halil Kalelioglu

Hedeflenmis Radyoniklit Tedavilerde Calisan Radyasyon Gorevlilerinin Uzun
DOonem Absorbe Radyasyon Dozlarinin Belirlenmesi ve Degerlendirilmesi.......... 17
Determination and Evaluation of Long-Term Absorbed Radiation Doses of

Radiation Workers Working in Targeted Radionuclide Therapies

Nazenin ipek Isikci, Mustafa Demir

Sarkom Patogenezinde Etkili Olabilecek Yeni Aday Genlerin Arastirilmasi ........ 23
Investigation of New Candidate Genes in the Pathogenesis of Sarcomas

Demet Akdeniz Odemis, Rejin Kebudi, Fazilet Yildiz Ozdenoglu, Betil Celik,

Seref Bugra Tuncer, Seda Kilic Erciyas, Ozge Stkriioglu Erdogan,

Sema Buyukkapu Bay, Hulya Yazici

Notrofil/Lenfosit Orani Prediyabetik Hastalarda insiilin Direnci Tahmininde
Homa-Ir indeksine Alternatif Bir Belirtec Olabilir mi2:

Bir Retrospektif Calisma 33
Could the Neutrophil/Lymphocyte Ratio be an Alternative Marker for the

Prediction of Insulin Resistance in Prediabetic Patients?: A Retrospective

Study

Durmus Ayan, Kader Zeybek Aydogan, Tevfik Balci, Esma Ozmen, Umut Karabay

Clinical Course of Covid-19 Patients Under Mesenchymal

Stem Cell Therapy 40
Mesenkimal Kok Hiicre Tedavisi Uygulanan Covid-19 Hastalarinin Seyri

Hayri Canbaz, Hikmet Can Cubukcu, Ahmet Demir, Fatih Kaciroglu, Seher Tas,

Alpay Tuncar, Mehmet Ferit Fedai, Murat Gulsen, Atilla Bestemir

Dis Hekimliginde Servikal Lenf Nodlarinin Ultrasonografi ile Dederlendirilmesi:
Retrospektif Calisma 46
Evaluation of Cervical Lymph Nodes in Dentistry by Ultrasonography: A

Retrospective Study

Ahmet Faruk Ertrk, ilknur Ozcan

Retrospective Lateral Sefalometric Analysis of Patients Using Mandible
Advancement Devices in the Treatment of

Obstructive Sleep Apnea Syndrome 50
Obstriiktif Uyku Apne Tedavisinde Mandibulayr Onde Konumlandiran Aparey

Yapilan Hastalarda Retrospektif Lateral Sefalometrik inceleme

Almira Ada Diken Tlrksayar, Ali Can Bulut

HEK 293 Hiicrelerine Farkli Doz ve Surelerde Uygulanan Klorpirifos ve Tannik
Asitin Hiicre Canliigi Uzerine Etkilerinin Arastirilmasi 56
Investigation of the Effects of Chlorpyrifos and Tannic Acid Applied to Hek

293 Cells in Different Doses and Times on Cell Vitality

Sevil Erol, Bahar Oztiirk Kurt, Bircan Ding, Semra Ozdemir




ICINDEKILER / CONTENTS

Regulation of the CXCL10 Expression and Investigation of the Relationships of
the CXCL10 DNA Sequence Variation and Disease 64
CXCL10 Ekspresyonunun Diizenlenmesi ve CXCL10 DNA Dizi Varyasyonu ve

Hastalik iliskilerinin incelenmesi

Hayriye Sentiirk Ciftci, Stileyman Riist(i Oguz, Ekin Ece Giirer, Demet Kivanc izgi,

Meltem Savran Karadeniz

Streptococcus Milleri Grup (Smg) Bakterilerinin Biyokimyasal ve Molekdler
Yontemlerle Tanimlanmasi 73
Identification of Streptococcus Milleri Group (Smg) Bacteria By Biochemical

and Molecular Methods

Gllsen Gunel, Bulent Gurler

The Protective Effects of Tetrandrine Against to Histological, Spermatological
and Oxidative Damage Induced by Aroclor 1254 on the Male Rats Reproductive
System 80
Erkek Sicanlarda Aroklor 1254‘Un Neden Oldugu Reproduktif Hasara Karsi
Tetrandrinin Koruyucu Etkilerinin Arastirilmasi

Feride Ozdemir, Asli Cetin Taslidere, Osman Ciftci, Muhterem Aydin,

Nese Basak Turkmen

Deregulated Expressions of Myc Alter The Expressions of tRNAS in Breast
Cancer Cells 88
MYC Meme Kanseri Hiicrelerinde tRNA’larin ifadesini reglile eder

Pervin Elvan Tokgun, Onur Tokgun

Evaluation of Maxillary and Mandibular Right and Left Side Tooth Size
Discrepancies in Average and High Bolton Groups 96
Normal ve Yiiksek Bolton Gruplarinda Maksiller ve Mandibular Sag ve Sol Dis

Boyut Farklarinin Degerlendirilmesi

Feyza Haciagaoglu Akkiz, Evren Oztas

Kompozit Yiizeye Farkli Puriizlendirme Yontemleri ile Yapistirilan Metal
Braketlerin Makaslama Baglanma Dayanimlarinin Degerlendirilmesi............... 102
Evaluation of the Shear Bond Strength of Metal Brackets to the Composite

Surface With Different Roughening Methods

Muhammet Furkan Vatan, S. Evren Oztas

Psikotravmatolojik Acidan Ofkeyi Yordayan Sema Alanlarinin incelenmesi .....108
An Investigation Of Schema Domains Predicting Anger From A

Psychotraumatological Perspective

Merve Erdogdu, Sennur Kislak



ARASTIRMA MAKALESi / RESEARCH ARTICLE
Journal of Advanced Research in Health Sciences /
Saglik Bilimlerinde ileri Arastirmalar Dergisi 2023
DOI: 10.26650/JARHS2023-1199242

[STANBUL
UNIVERSITY
PRESS

COMPARISON OF URIC ASID HIGH DENSITY LIPOPROTEIN
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ABSTRACT

Objective: Coronary collateral circulation (CCC) plays a significant role in
cardiovascular prognosis, and well-developed CCC improves survival. The
aim of this study was to investigate whether the serum uric acid to high-
density lipoprotein cholesterol ratio (UA/HDL-C) is associated with
coronary collateral development.

Materials and Methods: This retrospective study enrolled 111 patients
with stable coronary artery disease and at least one chronic total
occlusion (CTO) at invasive coronary angiography. Blood samples were
obtained from all patients before the angiography procedure. The
collateral degree was determined according to the Rentrop scoring
system. Patients were classified into a poor CCC group (Rentrop grades
0-1, n=47) or a good CCC group (Rentrop grades 2-3, n=64). The UA/HDL-C
ratios were compared between the two groups.

Results: The UA/HDL-C ratios were significantly higher in patients with
poor CCC compared with the patients with good CCC (0.18 [0.06-0.49] vs
0.14 [0.05-0.31], respectively; p<0.001). In correlation analysis, the CCC
was significantly negatively correlated with UA/HDL-C and UA levels (r=-
0.333, p<0.001; r=-0.502, p<0.001, respectively). According to the ROC
analysis, a cut-off value of > 0.17 for the UA/HDL-C ratio predicted poor
collateral development with 54.3% sensitivity and 79.3% specificity
(AUC=0.711, 95% ClI 0.617-0.794, p<0.001). In multivariate regression
analysis, serum UA was found to be an independent predictor of poor
collateral development (OR=2.818, p=0.022).

Conclusion: The present study showed that although the UA/HDL-C ratio may
be associated with poor collateral development, serum UA levels seem to be
a better predictor of poor CCC than UA/HDL-C ratios in patients with CTO.
Keywords: Chronic total occlusion, coronary collateral circulation, uric
acid, high-density lipoprotein cholesterol

(074

Amag: Koroner kollateral dolagim (KKD) kardiyovaskiler prognoz lzerinde
onemli bir rol oynar ve iyi gelismis KKD surviyi iyilestirir. Bu ¢alismanin amaci,
serum ik asit ve yiiksek yogunluklu lipoprotein kolesterol oraninin (UA/
HDL-K) koroner kollateral gelisimi ile iliskili olup olmadigini arastirmaktir.
Gereg ve Yontem: Bu retrospektif ¢alismaya stabil koroner arter hastaligi
ve invaziv koroner anjiyografide en az bir kronik total okliizyonu (KTO) olan
111 hasta dahil edildi. Anjiyografi islemi 6ncesi tim hastalardan kan
ornekleri alindi. Kollateral derecesi Rentrop siniflamasina gore belirlendi.
Hastalar kotu KKD grubu (Rentrop derece 0-1, n=47) veya iyi KKD grubu
(Rentrop derece 2-3, n=64) olarak siniflandirildi. UA/HDL-K oranlari iki
grup arasinda karsilastirildi.

Bulgular: UA/HDL-K oranlari, kétii KKD’si olan hastalarda, iyi KKD’si olan
hastalarla karsilastirildiginda anlamli olarak daha yiksekti (0,18 [0,06-
0,49] vs 0,14 [0,05-0,31], sirasiyla; p<0,001). Korelasyon analizinde, KKD,
UA/HDL-K ve UA seviyeleri ile anlamli bir negatif korelasyon gésterdi (r=-
0,333, p<0,001; r=-0,502, p<0,001, sirasiyla). ROC analizinde, UA/HDL-K
oraniigin > 0,17’lik bir kesme degeri, %54,3 duyarllk ve %79,3 6zgillik ile
zayif kollateral gelisimini 6ngérdi (AUC=0,711, 95% ClI 0,617-0,794,
p<0,001). Cok degiskenli regresyon analizinde, serum UA kétii kollateral
gelisiminin bagimsiz bir prediktori olarak bulundu (OR=2,818, p=0,022).
Sonug: Bu calisma gostermistir ki, UA/HDL-K orani zayif kollateral gelisimi ile
iliskili olabilse de, serum UA seviyeleri, KTO’lu hastalarda UA/HDL-K oranla-
rindan kott KKD'nin daha iyi bir 6ngoérdiriictsi olarak goriinmektedir.
Anahtar Kelimeler: Kronik total okliizyon, koroner kollateral dolagim, trik
asit, yuksek yogunluklu lipoprotein kolesterol
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INTRODUCTION

Cardiovascular disease (CVD) constitutes an important cause
of cardiac mortality in developed countries. Atherosclerosis in
the large arteries contributes to the increased burden of CVD
(1). Inflammation and lipid accumulation are major prominent
factors in the progression of atherosclerosis.

Coronary collateral circulation (CCC) has been considered an
adaptive mechanism for myocardial ischemia to provide ade-
quate tissue perfusion (1,2). However, the grade of collateral
development can show differences between patients having a
coronary artery disease (CAD). Well-developed CCC may impro-
ve major adverse cardiovascular events and consequently car-
diac mortality, and it plays a preventive role against myocardial
infarction, ventricular failure and fatal arrhythmias (2). Various
clinical parameters, including cardiac ischemia and endothe-
lial dysfunction, and endogenous mediators, such as growth
factors, oxidative stress, and inflammation are responsible for
collateral development (2-3). Therefore, the identification of
the potential risk factors related to the development of CCC has
been an important research topic in the cardiovascular field.
Although many related factors can influence the coronary col-
lateral growth, the main causative mechanism is not yet clear.

Chronic inflammation causes vascular endothelial dysfunction
in different ways. As an important mechanism, an increased
generation of reactive oxygen species are induced by inflam-
mation and oxidative stress reaction consequently triggers a
course of endothelial dysfunction; however, a normal endot-
helial function with a normal vascular endothelium provides
well-developed coronary collaterals (4). Consequently, an intact
endothelium with a sufficient endothelial function is an indis-
pensable factor of adequate collateral circulation, and vascular
endothelial dysfunction has been identified as being an impor-
tant part of the CCC formation (5).

Many studies have revealed that inflammatory processes
prevent the development of collateral formation, affecting
the endothelial function (1). Inflammatory cytokines, such as
TNF-alpha and interleukin-6 (IL-6), have been revealed to be
associated with poorly developed coronary collaterals. Moreo-
ver, C-reactive protein (CRP) levels are shown to be related with
insufficient CCC development (2). Inflammatory white blood
cells, such as monocytes, neutrophils, and lymphocytes signi-
ficantly affect the development of the CCC (6).

Serum uric acid (UA) is a metabolic marker of the purine nuc-
leotide metabolism. UA is endogenously synthesized in the li-
ver, intestines, muscles, and vascular endothelium (7). Experi-
mental studies have shown that elevated UA levels can induce
inflammation in vascular endothelial cells as well as induce
intracellular oxidative stress, consequently causing endothelial
dysfunction (8). In clinical studies, serum UA levels have poten-
tially been considered to be a useful indicative biomarker in
predicting CVD, including heart failure, stable CAD, and acute
coronary syndromes (8-9).

Dyslipidemia is another important risk factor of vascular en-
dothelial dysfunction (10). Some studies have reported that
the incidence of endothelial dysfunction is inversely correlated
with high-density lipoprotein cholesterol (HDL-C) levels (11).

As indicated by previous studies, the relationship between co-
ronary collateral development and its possible mechanisms
needs to be clarified. Thus, the determination of the related
mechanisms could improve prognosis, patients’ treatment stra-
tegies, and clinical management.

In the present study, we aimed to evaluate the relationship bet-
ween hyperuricemia, the UA/HDL-C ratio, and coronary collate-
ral development in patients with chronic total occlusion (CTO).
We hypothesized that the UA/HDL-C ratio may be associated
with the development of CCC.

MATERIALS AND METHODS

Study population and design

This retrospective study was conducted at the Istanbul Univer-
sity School of Medicine. The research protocol was approved
by Medical Research Ethics Committee of Istanbul University,
Faculty of Medicine (Date:27.10.2022, Approval no: 1350712).
All study procedures were applied according to the Declaration
of Helsinki. Patients with stable CAD with documented CTO in
one of the major coronary arteries who underwent an invasive
coronary angiography (ICA) due to objective signs of ischemia
in non-invasive stress tests between January 2018 and January
2022 were recruited from our institution.

After adjusting the exclusion criteria, overall 111 patients were
recruited in the study. Patients with severe chronic inflamma-
tory disease or autoimmune disease, infectious disease, he-
matological diseases, malignancy, severe chronic renal disease
(estimated glomerular filtration rate<30 mL/minute/1.73 m?) or
chronic liver disease, and thyroid disorders and patients with
acute coronary syndrome within the last month or a history
of revascularization of percutaneous coronary intervention/
coronary artery bypass grafts before a diagnostic ICA were exc-
luded from the study.

The clinical characteristics of the patients, such as age, gen-
der, history of hypertension, diabetes mellitus, smoking sta-
tus, dyslipidemia, and other risk factors for CAD were evalu-
ated. Data consisting of comorbidities, physical examination
findings, transthoracic echocardiography, hematologic indices
with complete blood counts (CBC), laboratory parameters, lipid
profile, serum CRP, and UA levels were carefully reviewed and
recorded from the hospital’s electronic medical records. A fas-
ting glucose level > 126 mg/dL or taking any antidiabetic drugs
identified the diagnosis of diabetes mellitus (DM). Patients with
hypertension (HT) were described when their blood pressure
> 140/90 mm Hg at any time of measurements or taking any
antihypertensive medications. Hyperlipidemia was identified as
a total cholesterol (TC) level over 200 mg/dL, low-density lipop-
rotein cholesterol (LDL-C) above 130 mg/dL, triglyceride (TG)
above 150 mg/dL, and HDL-C < 40 mg/dL, as described (12).
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All blood samples with biochemical and hematologic indices
were obtained within 24 hours of admission prior to the ICA
procedure. All CBC analyses were conducted using the LH780
Hematology Analyzer (Beckman Coulter, Inc., CA, USA), and
routine biochemical tests were carried out using an automatic
biochemical analyzer (Cobas 8000, Roche Diagnostics, Mann-
heim, Germany).

The UA/HDL-C was calculated as the ratio of the serum UA
level to HDL-C.

Coroner angiography analysis

The coronary angiography was carried out using the femoral
standard Judkins’ techniques. The coronary angiography films
and the grade and presence of CCC were assessed by two in-
dependent experienced cardiologists who had no information
about the patients’ data and laboratory findings. Any disagre-
ement in interpretation was resolved by another experienced
cardiologist.

CTOs are defined as a complete occlusion in the coronary arte-
ries resulting in an interruption of antegrade blood flow with
a duration >3 months. When the presence of > 50% of luminal
stenosis with at least two major epicardial coronary arteries,
the diagnosis of multivessel disease is made. The calculation
of Gensini score consisting of the degree of luminal stenosis of
coronary arteries and its stenosis score based on geographic
structure was also performed for each patient by two indepen-
dent experienced cardiologists (13).

The CCC grading was detected according to the Rentrop-Co-
hen scoring system: no filling of any coronary vessels indicated
grade O; filling of side branches via collateral vessels without a
visualization of the epicardial coronary artery indicated grade
1; partial filling of the epicardial coronary artery by collateral
vessels showed grade 2; and complete filling of the epicardial
segment being perfused via the collateral vessels grade 3 (14).

Patients were classified into two groups according to the CCC
grading. Patients who developed grade 0 or 1 collateral vessels
indicated a poorly developed CCC group, while patients with
grade 2 or 3 collateral vessels indicated a well-developed CCC
group.

Statistical analysis

Statistical analyses were performed using the Statistical Packa-
ge for the Social Sciences 26.0 for Windows (SPSS Inc., Chicago,
IL, USA). To analyze the normality of the variables, the Kolmo-
gorov—Smirnov test was used. The continuous variables are
expressed as mean + standard deviation (SD), and the categori-
cal data are expressed as percentages. The differences between
the CCC groups were assessed by using the Chi-square test for
the categorical variables. Comparisons between the two groups
were made by using the Student’s t-test or the Mann—Whitney
U test according to the normality of distribution, as appropri-
ate. The receiver operating characteristic (ROC) analysis was
performed to detect the predictive value of the UA/HDL-C ra-
tio on the development of poor CCC. The multivariate logistic

regression analysis was performed to identify the independent
predictors of a poor development of CCC. The Pearson’s or the
Spearman’s correlation test was used for determining the cor-
relation between the UA/HDL—C ratio and the CCC. The results
of the model were expressed as an odds ratio (OR), 95% Cl, and
p-values. Significance was considered at a two-sided p < 0.05.

RESULTS

After applying the exclusion criteria, a total of 111 patients with
stable CAD and CTO were enrolled in our study. The average
age of the study population was 61.87+8.7 years (83% male,
17% female). The information about clinical and angiographic
characteristics of the study population are presented in Table 1.
The poor CCC group (Rentrop 0 or 1) consisted of 47 patients,
and 64 patients had well-developed CCC (Rentrop 2 or 3). No
statistically significant difference was found with respect to age,
gender, or treatment between the two groups (p>0.05). The
frequencies of dyslipidemia, HT, DM, and smoking were also
similar. The poorly developed and well-developed CCC groups
included subjects with similar left ventricular ejection fraction,
the number of diseased vessels, or the Gensini scores (p>0.05)
(Table 1).

The laboratory findings are shown in Table 2. The serum UA and
CRP levels were significantly increased in patients having poor
CCC compared with the patients having good CCC (p<0.001,
p=0.02, respectively; Table 2). The serum UA/HDL-C levels were
significantly higher in patients with poor CCC than those of
well-developed CCC (0.18 [0.06-0.49] vs 0.14 [0.05-0.31], res-
pectively; p<0.001) (Table 2, Figure 1). Other laboratory vari-
ables were similar between the two groups.

In the ROC curve analysis, a cut-off of 0.17 was identified as
the predictive UA/HDL-C value for determining poorly deve-
loped CCC with a sensitivity of 54.3% and a specificity of 79.3
(AUC=0.711, 95% Cl 0.617-0.794, p<0.001) (Table 3) (Figure 2A,
3). The ROC analysis also showed that a cut-off value of >6.3
for the UA levels predicted poor collateral development with
a 61.7% sensitivity and 100% specificity (AUC=0.806, 95% ClI
0.720-0.875, p<0.001) (Figure 2B, 3) (Table 3).

The determination of the possible risk factors for poor CCC was
carried out by using a multivariate logistic regression analy-
sis. Serum UA was an independent predictor of poor collateral
growth (OR=2.818, 95% Cl 1.164 to 6.819 p=0.022; Table 4);
however, UA/HDL-C was found to be an independent predic-
tor of poor CCC based on the univariate regression analysis
(OR=1.117, 95% CI 0.703 to 3.369 p<0.001; Table 4).

The correlation analysis revealed a significant and moderate
negative association between the CCC, UA/HDL-C ratio, UA, and
CRP (r=-0.333, p<0.001; r=-0.502, p<0.001; r=-0.231, p=0.016,
respectively) (Table 5).

DISCUSSION

In this study, we evaluated the relationship between coronary
collateral development and the serum UA levels and UA/HDL-C
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Table 1: Baseline clinical data, treatment and angiographic characteristics of the study population

Total patients

Poor Collateral

Good Collateral

Variable (n=111) (n=47) (n=64) p-value
Clinical characteristics
Age (years) 61.878.7 60.08+9.68 63.18+7.72 0.063
Gender Male n (%) 92 (82.9%) 39 (83.0%) 53 (82.8%) 1.000
Female n (%) 19 (17.1%) 8 (17.0%) 11 (17.2%)
SBP (mmHg) 130 (100-174) 130 (110-160) 130 (100-174) 0.879
Comorbidities
Hypertension n (%) 70 (65.4%) 28 (60.9%) 42 (68.9%) 0.545
Diabetes mellitus n (%) 42 (39.6%) 22 (47.8%) 20 (33.3%) 0.190
Smoking n (%) 68 (64.2%) 29 (63.0%) 39 (65.0%) 0.997
Dyslipidemia n (%) 66 (61.7%) 30 (65.2%) 36 (59.0%) 0.651
ﬁz;"tid artery disease n 12 (11.2%) 6 (13.0%) 6 (9.8%) 0.833
LVEF (%) 55 (35-77) 52 (35-77) 55 (35-75) 0.952
Treatment
Antiplatelet n (%) 81 (78.6%) 34 (79.1%) 47 (78.3%) 1.000
Beta blockers n (%) 69 (67.0%) 30 (69.8%) 39 (65.0%) 0.674
CCB n (%) 24 (23.3%) 11 (25.6%) 13 (21.7%) 0.645
Statin n (%) 75 (72.8%) 33 (76.7%) 42 (70.0%) 0.593
ACEi/ARB n (%) 71 (68.9%) 32 (74.4%) 39 (65.0%) 0.422
Number of diseased
vessels
One vessel disease n (%) 25 (22.9%) 11 (23.9%) 14 (22.2%) 1.000
Two vessel disease n (%) 43 (39.4%) 15 (32.6%) 28 (44.4%) 0.294
Three vessel disease n (%) 41 (37.6%) 20 (43.5%) 21 (33.3%) 0.379
Gensini Score 55 (34-138) 56 (34.5-138) 47.5 (34-120) 0.392

SBP: Systolic blood pressure, LVEF: Left ventricular ejection fraction, CCB: Calcium channel blocker, ACEi/ARB: Angiotensin converting enzyme inhibitér/ angiotensin

receptor blocker

ratios in patients with stable CAD and CTO. We demonstrated
that higher UA levels and UA/HDL-C ratios are associated with
poor collateral development. The UA/HDL-C ratio was found to
be significantly higher in the group with poor collateral deve-
lopment than in those with well-developed CCC. The UA/HDL-C
ratio was significantly inversely associated with the degree of
CCC. Moreover, values above 0.17 predicted poor CCC with a
sensitivity of 54.3% and a specificity of 79.3%. Therefore, we
suggest that the UA/HDL-C ratio could be a simple and rep-
roducible parameter for routine use in clinical practice in the
prediction of the grade of CCC.

UA is an end-product of the purine nucleotide metabolism,
and it originates from endogenous and exogenous metabo-
lism of the purine system. The majority of UA is eliminated
through urination (8,15). UA is endogenously synthesized in
the liver, intestines, muscles, and vascular endothelium (7).
Experimental studies have shown that elevated UA levels can
induce inflammation in vascular endothelial cells as well as

induce intracellular oxidative stress, consequently causing en-
dothelial dysfunction (8,15).

Epidemiological studies have revealed that UA levels are posi-
tively correlated with CVD, including HT, DM, atherosclerosis,
CAD, and heart failure (9,16). Based on a meta-analysis, it was
shown that every 1 mg/dL increase in serum UA levels incre-
ases the risk of CAD and all-cause mortality by 20 % and 9 %,
respectively (8). Moreover, serum UA levels were previously
shown to be associated with greater coronary lipid plaques,
which indicates UA as a possible surrogate indicator of vulne-
rable plaque in acute coronary syndromes (17). Borghi et al
found that higher UA levels are linked with a higher 10-year CV
death risk score (18). UA levels have also been propounded as
a biomarker of CCC; however, the underlying molecular mec-
hanisms remain unclear (8-9).

Various previous studies have indicated that high UA levels are
associated with a reduction in nitric oxide (NO), endothelial
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Total patients

Poor Collateral

Good Collateral

Variable (n=111) (n=47) (n=64) p-value
Fasting Glucose (mg/dL) 112 (76-304) 114 (79-304) 104 (76-285) 0.379
Creatinine (mg/dL) 0.99 (0.6-1.9) 1.0 (0.6-1.5) 0.9 (0.6-1.9) 0.652
eGFR (mL/min/1.73 m?) 79.77+18.76 79.59+17.89 79.91+19.55 0.930
Uric acid (mg/dL) 5.6 (2.3-14.6) 7.0 (3.5-14.6) 5.2(2.3-6.3) <0.001*
CRP (mg/L) 4.4(0.3-39.2) 5.94 (0.3-28) 4.0(0.4-39.2) 0.02*
Hgb (gr/dL) 13.45+2.32 13.37+2.48 13.51+2.23 0.818
Hematocrit (%) 40.9945.77 41.11+5.54 40.90 + 6.01 0.893
WBC (10%pl) 8.87+2.02 8.63+2.09 9.04+1.97 0.314
Neutrophile (10%/ul) 5.55+1.66 5.40+1.71 5.66+1.63 0.441
Lymphocyte (10%/pl) 2.35+0.80 2.33%0.70 2.37+0.87 0.832
Monocyte (10¥pl) 0.7 (0.4-1.7) 0.69 (0.4-1.0) 0.8 (0.4-1.7) 0.014*
Platelet (10%/pl) 237.7+61.38 232.52+51.01 241.38+68.32 0.586
RDW (%) 14.2 (12.7-23.4) 13.9 (12.9-18.8) 14.4 (12.7-23.4) 0.141
MPV (fL) 8.75(6.7-13.1) 8.6 (6.7-13.1) 8.8(7.1-12.5) 0.887
Total cholesterol (mg/dL) 192.25+42.17 190.95+43.28 193.20+41.65 0.785
Triglyceride (mg/dL) 148 (63-443.5) 145.85 (63-435) 149.9 (63-443.5) 0.510
HDL-C (mg/dL) 37 (20-69) 37.5(22-61) 36.8 (20-69) 0.859
LDL-C (mg/dL) 117.18+36.16 116.73+35.99 117.50+36.58 0.913
UA/HDL-C 0.15 (0.05-0.49) 0.18 (0.06-0.49) 0.14 (0.05-0.31) <0.001*
TG/HDL-C 3.92 (1.05-15) 3.46 (1.51-15) 4.03 (1.05-11.25) 0.697
Lymphocyte/HDL-C 0.06 (0.01-0.17) 0.06 (0.02-0.17) 0.06 (0.01-0.13) 0.943
Monocyte/ HDL-C 0.017 (0.01-0.05) 0.016 (0.01-0.04) 0.02 (0.01-0.05) 0.127

GFR: Glomerular filtration rate, CRP: C-reactive protein, Hgb: Hemoglobin, WBC: White blood cell, RDW: Red cell distribution width, MPV: Mean platelet volime,
HDL-C: High density lipoprotein-cholesterol, LDL-C: Low density lipoprotein-cholesterol, UA: Uric acid, TG: Triglyceride

* p significance <0.05
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Figure 1: Comparison of UA/HDL-C ratio according to Rentrop
collateral classification

dysfunction, arterial stiffness, insulin resistance, metabolic
syndrome, and inflammation (19-20). Hyperuricemia reduces
the amount of NO released from the vascular endothelial cells

(15, 19, 20). UA also triggers the expression of proinflammatory
cytokines, including CRP, which accelerate atherosclerosis
(15,19).

Myocardial ischemia due to partial coronary artery stenosis
or complete total occlusion causes coronary collateral vessel
formation which is established by the reproduction of endothe-
lial and smooth muscle cells (21). When the pressure gradient
increases in the CCC due to a stenosis in the epicardial coro-
nary arteries, these vessels become visible on an angiography
(3). Well-developed CCC has been shown to protect ventricular
function, prevent heart failure and fatal arrhythmias, and imp-
rove survival (22). Previous studies have shown that patients
with a poor CCC have an increased risk of mortality (2). Acute
coronary syndromes with well-developed CCC have also been
reported to be related to better improvements in myocardial
perfusion and a less likely adverse cardiovascular events in the
long-term (2,22). However, many related factors are responsib-
le for the development of CCC. In addition to the severity of
coronary stenosis, HT, DM, smoking status, exercise, oxidative
stress, vascular endothelial dysfunction, and inflammation can
affect the development of CCC (22-23). In addition, endogenous
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Table 3: ROC analysis for poor coronary collateral development

AUC 95%Cl Sensivity (%) Specificity (%) p-value
UA/HDL-C > 0.17 0.711 0.617 - 0.794 54.35 79.37 <0.001*
TG/HDL-C £3.35 0.522 0.424-0.619 50.00 68.25 0.705
tyg."g:“yte/ HDL-C 0.504 0.405 - 0.603 61.36 45.90 0.944
Monocyte/HDL-C < 0.01 0.619 0.481-0.745 33.33 93.94 0.119
Uric acid > 6.3 mg/dL 0.806 0.720 - 0.875 61.70 100.00 <0.001*
CRP > 5.46 mg/L 0.632 0.533-0.723 56.52 70.49 0.016*

CRP: C-reactive protein, UA: Uric acid, HDL-C: High density lipoprotein-cholesterol, TG: Triglyceride, ROC: Receiver operating characteristic, AUC: Area under the

curve
* p significance <0.05
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Figure 3: ROC curve analysis of UA/HDL-C ratio with uric acid
for prediction of poor coronary collateral

mediators, such as the vascular endothelial growth factor, NO,
and proinflammatory cytokines, are involved in the collateral

development (3). Higher CRP concentrations have been repor-

ted to inhibit the synthesis of NO and angiogenesis, which can
result in impaired collateral development (1,3,24).

The relationship between serum UA levels and collateral forma-
tion has been demonstrated by previous studies. Kasapkara et
al found that serum UA levels are significantly higher in patients
with poor CCC with acute coronary syndrome (25). Again, Uysal
et al revealed high levels of UA to be an independent predictor
of poor CCC in stable CAD patients (26).

Consistent with these results, higher serum UA levels were
found to be an independent predictor of poor collateral de-
velopment in our study, and a cut-off value above 6.3 mg/dL
predicted poor CCC.

Dyslipidemia is another important risk factor for vascular en-
dothelial dysfunction, inflammation, and atherosclerotic pro-
cess (10, 27). Various studies have shown the relationship
between elevated LDL-C and decreased HDL-C levels in many
CVDs (28). In addition, some previous studies have reported
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Table 4: Regression analysis of predictive factors for poor collateral development

Analysis Univariate

Multivariate Analysis

Variables

OR 95% Cl p OR 95% Cl p
Age 0.959 0.447-2.708 0.066 1.000 0.917-1.092 0.993
Gender 0.988 0.274-1.335 0.982
HT 0.956 0.703-3.369 0.824
DM 1.833 0.993-1.011 0.132
HL 1.302 1.685-3.626 0.514
Smoking 0.919 0.991-1.103 0.835
Uric acid 2.472 0.674-1.538 <0.001* 2.818 1.164-6.819 0.022*
CRP 1.046 0.990-1.008 0.100 1.031 0.937-1.134 0.536
Monocyte 0.037 0.955-1.025 0.023*  0.018 0.001-0.591 0.024*
Total cholesterol 0.999 0.266-3.798 0.783
Triglyceride 1.001 0.417-1.248 0.820
HDL-C 0.989 0.447-2.708 0.551
LDL-C 0.999 0.274-1.335 0.912
UA/HDL-C 1.117 0.703-3.369 <0.001* 0.981 0.834-1.154 0.818
TG/HDL-C 1.027 0.993-1.011 0.708
Lymphocyte/HDL ratio 1.005 1.685-3.626 0.994
Monocyte/HDL ratio 0.721 0.991-1.103 0.242

HT: Hypertension, DM: Diabetes mellitus, HL: Hyperlipidemia, CRP: C reactive protein, HDL-C: High density
lipoproteincholesterol, LDL-C: Low density lipoprotein-cholesterol, UA: Uric acid, TG: Triglyceride

* p significance <0.05

that HDL-C levels are inversely associated with the endothelial
dysfunction (11).

High serum UA and low HDL-C concentrations are found to be
linked with an increased risk of CVD as well as cardiac morta-
lity in the general public (29). UA/HDL-C ratio, a novel index,
was also investigated in type 2 DM patients (30). In this study,
Kocak et al demonstrated that the UA/HDL-C ratio is a strong
predictor of metabolic syndrome, and it has a higher sensitivity
than serum UA and HDL-C levels alone (30). Therefore, lower
serum HDL-C values and higher UA values may have a syner-
gistic effect on the cardiovascular system.

In our study, the UA/HDL-C ratio was significantly higher in pa-
tients with poor CCC than those of well-developed CCC. Mo-
reover, CCC was significantly inversely correlated with the UA/
HDL-C ratio. Our study results are in line with study of Aydin
et al (20). Similar to our findings, they showed a relationship
between high UA/HDL-C ratios and a low collateral index. Ba-
sed on the ROC analysis, Aydin et al found a cut-off value of
0.18, similar to our results, to predict poor CCC. However, the
serum UA levels were found to be an independent predictor
of low-grade CCC, whereas the UA/HDL-C ratio was not in the
multivariate regression analysis. This finding may be explained
by the small number of study population.

In addition, the TG/HDL-C ratio, a novel atherogenic dyslipide-
mia index, has been shown to be a better indicator of metabolic

Table 5: Correlations between Rentrop classification and
laboratory parameters

Variable r p
Uric acid (mg/dL) -0.502 <0.001*
CRP (mg/L) -0.231 0.016*
UA/HDL-C -0.333 <0.001*
TG/HDL-C 0.06 0.489
Lymphocyte/HDL-C -0.03 0.731
Monocyte/ HDL-C 0.207 0.123

CRP: C-reactive protein, UA: Uric acid, HDL-C: High density lipoprotein-
cholesterol, TG: Triglyceride
* p significance <0.05

syndrome and CAD than other lipid profiles (27). The TG/HDL-C
ratio was considered an inflammatory marker in regulating en-
dothelial function and collateral circulation. In a recent study
by Liu et al, the TG/HDL-C ratio was found to be significantly
associated with poor CCC (10). Again, the TG/HDL-C ratio was
reported to have an impact on the IL-6 levels in patients with
metabolic syndrome (10). Contrary to their results, we showed
no significant association between the TG/HDL-C ratio and the
grade of CCC.

In addition, inflammatory white blood cells, such as monocytes,
neutrophils, and lymphocytes, also play an important role in
the development of CCC (6). As described, monocytes have a
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key role in the development of atherosclerosis as a predictor of
future coronary events (31). Moreover, circulating monocytes
constitute inflammatory and prothrombotic states. Many stu-
dies have shown that high monocyte counts and low HDL-C le-
vels may be associated with inflammation (31). The monocyte/
HDL-C ratio was also reported to be a novel defined prognostic
marker in several CVDs (32). For the first time, we assessed
a possible relationship of the monocyte/HDL-C ratio with the
grade of CCC in patients with CTO; however, we could not show
significant associations between the monocyte/HDL-C ratio and
collateral circulation. Therefore, we can speculate that the UA/
HDL-C ratio could be a more sensitive marker than the others in
predicting collateral development in patients with CTO.

It is well known that the severity of coronary stenosis constitu-
tes a powerful independent determinant for the development
of CCC (33). In our study however, the number of diseased ves-
sels or the Gensini scores were similar between the two groups.
Therefore, we suggest that a possible interference of the coro-
nary stenosis on the formation of CCC could be ruled out based
on our study. Furthermore, no differences were found among
patients in potential confounding factors, such as HT, DM, and
dyslipidemia. Therefore, we consider that the strength of our
study results may have been increased by this way.

According to our study results, although UA/HDL-C ratio may be
associated with collateral development, serum UA levels seem
to be more sensitive than UA/HDL-C ratios in predicting poor
development of CCC. It is hard to draw definite conclusions due
to the small number of the study cohort and its retrospective
nature; nevertheless, we can suggest that the UA/HDL-C ratio
could be offered as a simple and easily measurable biomarker
in predicting poorly developed CCC, and therefore the use of
this novel index could provide improvements in patients’ clini-
cal management and in treatment strategies.

Study limitations

There are several limitations of this study. First, this was a ret-
rospective, single-center, cross-sectional study, and it is limited
by the relatively small sample size. Second, it is compelling
to make a comment on the cause-effect relationship of the
UA/HDL-C ratio and poorly developed CCC due to the cross-
sectional plan of the present study. Third, because of the ret-
rospective design of the study, we could not predict whether
correcting serum UA and HDL-C levels via related treatment and
consequently a decreased UA/HDL-C ratio could improve poorly
developed CCC. Finally, it is known that diabetes or insulin re-
sistance, and metabolic syndrome affect serum UA and HDL-C
levels. Therefore, if the UA/HDL-C ratio was only studied in
patients with diabetes or insulin resistance, the UA/HDL-C ratio
might be a better biochemical indicator than serum UA alone.
Prospective multicenter studies with a larger study population
should be designed to provide more evidence.

CONCLUSION

The present study suggests that high serum UA and UA/HDL-C
levels could be associated with a poor development of CCC.

Although, the UA/HDL-C ratios are not better than uric acid va-
lues to predict poor CCC, the use of this simple biomarker could
still be considered in clinical practice and could provide insights
for clinicians to predict collateral development in patients with
CTO. Nevertheless, further multicenter prospective studies with
larger populations are needed to validate our findings.
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ABSTRACT

Objective: The fetal basilary artery Doppler (BA-D) measurements could
be an easier alternative method to middle cerebral artery Doppler at the
first trimester for the prediction of early fetal anemia. Our aim is to test its
feasibility and construct reference ranges of BA-D at the first trimester
Materials and Methods: The study was analyzed retrospectively by using
a transabdominal Doppler ultrasound which measured the fetuses at a
crown-rump length (CRL) ranging from 45 to 81mm in 145 singleton
pregnancies at the first trimester. The BA was imaged in the midsagittal
plane, the pulse Doppler was placed just caudal to the anterior echogenic
line of the brainstem, and the insonation angle was kept below 30°. The
pulsatility index (PI) and peak systolic velocity (PSV) were also measured.
Results: A total of 138 out of the 145 fetuses were included. The mean CRL
was 60.5+10.6 mm (range: 45-81mm). The mean nuchal translucency (NT)
was 1.51+0.46 mm. The Pl and PSV varied significantly, with the gestational
age, CRL, NT, biparietal diameter (p < 0.05), and regression models being
constructed for each variable. The 5, 50t and 95" percentiles for the BA
Pl and PSV Doppler measurements at each gestational week were
determined. Intraclass correlation coefficient for the BA PI and PSV
measurements were 0.792 (95% CI=0.661-0.876; p<0.01) and 0.457 (95%
Cl=0.208-0.650; p<0.01), respectively.

Conclusion: The BA Pl and PSV values were determined during the first
trimester sonography of healthy fetuses. Intraobserver reproducibility is
acceptable for BA and should be supported by new studies for its use in
the diagnosis of early fetal anemia.

Keywords: Basilar artery, Doppler ultrasound, first trimester ultrasound,
peak systolic velocity, pulsatility index

(074

Amag: Fetal baziler arter Doppler (BA-D) olguimleri, erken fetal anemi
tahmini igin ilk trimesterde orta serebral arter Doppleri'ne daha kolay bir
alternatif olabilir. Amacimiz, ilk trimesterde BA-D’nin fizibilitesini test
etmek ve referans araliklarini olusturmaktir.

Gereg ve Yontem: Calisma retrospektif olarak planlanmis olup, ilk ti¢ ayda
trans abdominal Doppler ultrasonda bas-popo mesafesi (BPM) 45 ile 81
mm arasinda 6lgulen 145 tekil gebelik dahil edildi. BA midsagittal diizlem-
de gorintulenerek, puls Doppler beyin sapinin 6n ekojenik hattinin hemen
kaudaline yerlestirilmis ve insonasyon agisi 30°'nin altinda tutulmustur.
Pulsatilite indeksi (P1) ve pik sistolik hiz (PSH) élgtlda.

Bulgular: 138 fetls kriterlere uygun idi. Ortalama BPM 60.5+10,6 mm
(aralik:45-81 mm), ortalama ense saydamligi (ES) 1.51+0.46 mm’di. Pl ve
PSH; gebelik yasi, BPM, ES, biparietal cap ile degisiklik géstermis, her
degisken igin regresyon modelleri olusturulmustur (p<0.05). Her gebelik
haftasinda BA PI ve PSH Doppler 6lglimleri igin 5.50. ve 95. persentiller
belirlendi. BA PI ve PSH &lgtimleri igin korelasyon katsayisi sirasiyla 0.792
(%95 GA=0.661-0.876; p<0.01) ve 0.457 (%95 GA=0.208-0.650; p<0.01)
idi.

Sonug: BA Pl ve PSV degerleri saglikli fetusler birinci trimester sonografisi
sirasinda belirlenmistir. Gézlemci igi tekrarlanabilirlik BA igin kabul edilebi-
lir olup erken fetal anemi tanisinda kullanilmasi igin yeni ¢alismalarla des-
teklenmelidir.

Anahtar Kelimeler: Baziler arter, Doppler ultrason, ilk Gigay sonografisi, pik
sistolik hiz, pulsatilite indeksi
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INTRODUCTION

Fetal anemia frequently occurs either secondary to Rh allo-
immunization or parvovirus B19 infection and can be seen in
early gestation, even if hydrops has not been developed yet
(1-6). Especially in the history of Rh alloimmunization, if there
is a pregnancy loss or hydrops due to fetal anemia before 20
weeks of gestation, there should be an earlier following up
of the current pregnancy. Since a subsequent pregnancy will
be at risk for anemia development, early screening would be
appropriate and reasonable, starting approximately four to six
weeks before the week of the previous pregnancy loss (7). Most
studies address the evaluation of middle cerebral artery (MCA)
by ultrasound to identify fetal anemia as a noninvasive scre-
ening tool (8-10). The measurement of peak systolic velocity
(PSV) of MCA is currently necessary to diagnose fetal anemia.
Therefore, nomograms of the MCA PSV and MCA pulsatility
index (P1) for each week of gestational age starting from 11
weeks of gestation have been constructed (11-13).

In this respect, other cerebral arteries as internal carotid ar-
teries (ICAs) and anterior cerebral artery (ACA) could also be
used (6, 8, 9). While the examination of these arteries may be
reasonable, the detection and measurement of each side can
be more complicated and take more time due to fetal move-
ment, size, and technical limitations. Moreover, the section and
angle which are used to measure the MCA PSV or Pl in the first
trimester are not included in standard cranial ultrasonography
plans. Sonographic evaluation of the fetal head in the midsagit-
tal plane is an integral part of first trimester ultrasonography
and is a familiar plan for sonographists. Hence, we suggest that
the evaluation of the basilar artery (BA) may be an alternative
path to MCA in the first trimester. Therefore, we aim to evalu-
ate the feasibility and repeatability of the BA Doppler analysis
of healthy fetuses and to establish normal reference values of
BA Doppler indices at between 11 and 14 weeks of gestation.

MATERIALS and METHODS

The current study was performed between January 2019 and
May 2020 in a private clinic. The BA Doppler flow measure-
ments were performed on 145 consecutive patients admitted
in a setting of first-trimester combined-screening tests for chro-
mosomal abnormalities. The study was based on the princip-
les of the Declaration of Helsinki. All patients gave informed
consent to participate in the study prior to ultrasonographic
examinations. This study was undertaken with the Institutional
Review Board’s approval (Number:1356719).

The inclusion criteria were singleton healthy pregnancies,
crown-rump length (CRL) between 45 and 81mm, and the ab-
sence of fetal structural and chromosomal abnormalities at
11-13+6 weeks of gestation. Fetuses with any structural and/
or chromosomal abnormalities, in utero fetal demise, those
loss to follow-up, and abnormal fetal outcomes (such as int-
rauterine growth restriction) were excluded from the analysis.
Ultrasonographic screenings and examinations for BA had been
performed transabdominally using a 5-MHz curvilinear probe

(Voluson E8, General Electrics Healthcare Technologies, Zipf,
Austria) by only one author (I.H.K.) in all cases.

The BA Doppler measurements were performed as a part of
first trimester chromosomal screening and anomaly scan. All
pregnancies were followed-up and the perinatal outcomes
were made available. To obtain a BA trace, we used the tech-
nique described for intracranial translucency by Chaoui et al.
(14). The exact midsagittal plane of the fetal face was obtained,
and the image was magnified until the fetal head and upper
thorax occupied the whole screen. Following the visualization
of the lines of brainstem, a color Doppler ultrasound was used
to obtain the BA waveform. During the first trimester ultraso-
und scan, at a slightly parasagittal and oblique plane, three
main arteries can be demonstrated. Distal to the level of the
maxilla, there are two main cerebral arteries — posteriorly, the
BA and anteriorly, one of the ICAs. In proximal continuation of
these two arteries, cranial to the level of the maxilla, ACA can
be detected. The ICA runs vertically upwards towards the base
of the skull and travels closer to the maxilla, whereas the BA
rises up from the groove just in front of the pons and travels
closer and perpendicular to the echogenic lines of the brains-
tem, running towards the back of the fetal head. Therefore, in
a slightly oblique plane, distal to the level of the maxilla, both
arteries-anteriorly, ICA and posteriorly, BA — can be visualized.
However, for the Doppler analysis of BA, we have avoided this
oblique plane, and obtained the correct midsagittal plane. Only
the BA and a portion of the ACA were identified in the correct
midsagittal plane, and a gate of pulse Doppler was placed just
caudal to the anterior echogenic line of brainstem using a color
Doppler ultrasound (Figure 1). Figure 2c shows the incorrect,

Figure 1: Transabdominal insonation of the basilar artery (BA)
at the first trimester. The BA was identified along the sagittal
plane anterior to the brainstem using color Doppler ultrasound.
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Figure 2: Approach to imaging of the basilar artery (BA) on color Doppler a) Incorrect plane; the internal carotid artery (ICA)
is also seen in this plane anterior to the BA. Proximally, the anterior cerebral artery (ACA) is also seen, b) Suboptimal plane
which shows the course of BA and a part of ACA. This plane is suboptimal because the borders of brainstem are not clear,
¢) The ideal plane which shows the BA, ACA, and the anterior and posterior borders of the brainstem. The BA was identified
optimally in this correct midsagittal plane where ICA was not visualized. Measurements were obtained at the anterior line
of the brainstem

suboptimal, and optimal planes to image the BA on a color
Doppler ultrasound.

While measuring the BA Pl and BA PSV, the insonation angle
was kept between 0-30°. The pulse repetition frequency va-
lues were kept between 7 and 18 kHz. Mechanic and thermal
indices below 1 were maintained, minimizing the examination
time with color and the pulse wave Doppler to less than two
minutes (15-17). All Doppler measurements were performed in
the absence of fetal movements while the fetus was facing up,
with the neck in neutral position, neither hyperextended nor
hyperflexed. In order to calculate intraobserver repeatability,
the measurements were performed two times in the first 50
consecutive fetuses.

The maternal characteristics as age (years), body mass in-
dex (BMI) (kg/m?), number of pregnancies, parity, gestational
age (GA) at ultrasound examination, CRL, biparietal diame-
ter (BPD), and nuchal translucency (NT) were expressed by
meanzstandard deviation (SD) and ranges. The intraobserver
repeatability was expressed as the intraclass correlation coef-
ficient (ICC). The sample size was calculated according to the
study conducted by Bellera et al. for uniform gestational age
distribution to produce a 90% confidence interval for the 95%
BA Pl or PSV reference limit, with a relative margin of error of
17% when compared with the 95% reference range (the alpha
error was taken as 0.1 instead of 0.05) (18).

RESULTS

This study included 145 singleton pregnancies. BA waveforms
were technically non-acceptable in five cases; and in two ca-
ses, fetal structural anomalies were detected during follow-up.
One of these cases had agenesis of corpus callosum, the other
case had a congenital diaphragmatic hernia; both of them went
to termination of the pregnancy. Therefore, seven cases were

excluded and a total of 138 fetuses were included in the final
analysis. The visualization and evaluation of the BA Doppler
indices were available in 96.5% (140/145) of cases at the time
of NT measurement. The distribution of pregnancies in each
GA was as following: 11-11+6 weeks:44, 12-12+6 weeks:44,
and 13-13+6 weeks:50.

The mean £ SD and ranges of age (years), BMI (kg/m?), num-
ber of pregnancies, parity, GA at ultrasound scan (weeks), CRL
(mm), BPD (mm), and NT (mm) were: 31.67+4.98 (20-39),
24.18+3.45 (17.01-35.12), 2+1 (1-8), 0.5+0.7 (0-3), 60.54+10.66
(45-81), 19.67+2.73 (15-25), and 1.51+0.46 (0.8-2.9), respecti-
vely. The average GA at delivery was 37.8+2.71 weeks and the
average birth weight was (+SD) was 3076+550g. The BA Pl and
PSV varied significantly with gestational age, CRL, and biparietal
diameter (p<0.05) (Table 1).

Linear regression analyses were the best fit curves as follows:
BA Pl measurement = 2.8-0.106xGA (weeks) (R?=0.274),
and for BA PSV measurement=4.785+0.991xGA (weeks) (R?
=0.205). The BA PI decreased significantly with GA, CRL, BPD,
and NT (p<0.05), whereas the BA PSV was found to increa-
se significantly with GA, CRL, BPD, and NT (p<0.05). Table 2
shows the 5%, 50, and 95" percentiles for the BA Pl and PSV
measurements at each GA. Figure 3 shows the scatterplot for
the BA Pl measurement as a function of GA (weeks). Figure
4 shows the scatterplot for the BA PSV measurement as a
function of GA (weeks). Figures 5 and 6 show the distributi-
on of the percentiles of the BA Pl and PSV values according
to GA, respectively. The ICC for the BA Pl and PSV measure-
ments were 0.792 (95% CI=0.661-0.876; p<0.01) and 0.457
(95% ClI=0.208-0.650; p<0.01), respectively. The intraobserver
repeatability was found to be acceptable for BA Pl and PSV
measurements.
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Table 1: Evaluation of the relationship between maternal age, crown-rump length (CRL in millimeters), biparietal
diameter (BPD in millimeters), nuchal translucency (NT in millimeters) measurements, and fetal basilar artery
pulsatility index (Pl) and peak systolic velocity (PSV) measurements

Basilar Artery PI Basilar Artery PSV
r p r p
Maternal age (years) -0.053? 0.537 0.087° 0.312
Gestational age -0.501° 0.001** 0.409° 0.001**
CRL (mm) -0.498° 0.001%** 0.406° 0.001**
BPD (mm) -0.481° 0.001** 0.398° 0.001**

2: Pearson correlation coefficient, ®: Spearman’s correlation coefficient, *p<0.05, **p<0.01

Table 2: Nomogram of the Basilar Artery (BA) pulsatility index (P1) and peak systolic velocity (PSV) values at the 5%,
50, and 95 percentile for each gestational age

Basilar Artery PI

n Min-Max Mean+SD Per 5% Per 50% Per 95%
11-11we6d 44 1.25-1.89 1.59+0.16 1.33 1.60 1.85
Gestationalage 1, 1, 64 44 1.17-1.79 1.48+0.16 1.24 147 1.77
(weeks+ days)
13-13w6d 50 1.16-1.64 1.40+0.13 1.17 1.39 1.59

Basilar Artery PSV

n Min-Max MeantSD Per 5% Per 50% Per 95%
11-11wéd 44 13.20- 19.80 15.99+1.80 13.24 16.11 19.12
Gestational age |, 1, ¢ g 44 13.96-20.44 17.141.57 15.00 17.43 20.10
(weeks+ days)
13-13w6d 50 14.80-20.64 17.86+1.64 15.30 17.59 20.44
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Figure 5: The distribution of the percentiles of the basilar artery
(BA) pulsatility index (PI) values according to gestational age

DISCUSSION

Although the vertebrobasilar circulation is known to be deve-
loped by nine weeks of gestation, the literature regarding the
posterior cerebral circulation is very limited, especially in the
first trimester (19-20). In 1996, Pooh and Aono used a transva-
ginal approach to demonstrate the fetal brain by using power
Doppler technique (19). Their study showed clear images of
fetal vertebral arteries, the BA, and posterior cerebral arteries
in the coronal plane at 12 weeks of gestation. In another study,
Danon et al. evaluated fetal cerebral vasculature by using a
high-definition Doppler with three-dimensional ultrasound vo-
lume data sets in 25 patients between 12.3 and 36.3 weeks of
gestation (20). However, in this study, only two patients were
evaluated in the first trimester, whereas the rest were in the
second or third trimester. Although their study did not provide
a detailed information about patients’ characteristics in whom
BA was identified, it was reported that the visualization rate of
BA at midsagittal plane was approximately 88%. In the current
study, the visualization and evaluation of the BA indices were
feasible in 96.5% of cases, despite being in the first trimester.
The mean value of maternal BMI in our study group was in
the normal weight range (24.18 kg/m?), therefore we could
not find any impact of maternal BMI on BA Doppler indices’
measurement.

In the current study, we established the reference values for
BA Pl and PSV Doppler measurements between 11 and 13+6
weeks of gestation. It was found that the BA PSV increases as
the weeks progressed. This finding is similar to the previous
study conducted by Qureshi (21). They demonstrated the
feasibility of visualizing and measuring the flow velocities
of BA in 18 fetuses with a GA ranging from 19 weeks to 38
weeks and an increase in BA PSV according to GA. The fact
that the study groups are quite small and heterogeneous,
as well as the fact that they and cover the second and third
trimesters, constitutes important differences from our study.
However, the results of both studies indicate that the BA PSV
appears to increase slightly within weeks of the first trimes-

Figure 6: The distribution of the percentiles of basilar artery
(BA) peak systolic velocity (PSV) values according to gestatio-
nal age

ter and continues to increase at a higher rate as pregnancy
progresses.

It is known that MCA Doppler indices have a major effect on
the early non-invasive assessment of fetuses at risk for fetal
anemia after 15 weeks of gestation (22). An evaluation of the
MCA Doppler indices should be obtained in the axial view of
the fetal head and measured with an insonation angle close
to zero in order to obtain 100% accuracy. It is also suggested
that MCA PSV may accurately predict fetal anemia in the first
half of the pregnancy (11-13). However, in the first trimester,
it may be difficult to keep the angle close to zero technically,
especially before 14 weeks of gestation. With the experien-
ce of the NT measurement, in the same sonographic plane,
our findings support that BA Doppler evaluation appears to
be easier and more practical compare to first-trimester MCA
Doppler assessment. In addition, Tongsong et al. presented
the distribution of MCA PSV measurement in the first half
of pregnancy by weeks in their study (12). In this study, int-
raobserver variability was found to be 6.1% between 11-22
weeks of gestation, but it was not mentioned whether this
result differed between the first trimester and early second
trimester, nor how many of the patients were between 11-14
weeks. According to our results, the ICC for BA Pl and PSV me-
asurements were found to be 0.792 and 0.457, respectively,
and their repeatability were found acceptable. We believe
that BA Doppler evaluation may be an alternative method to
discover fetal anemia before 14 weeks of gestation and needs
further investigation to demonstrate its importance in terms
of anemia prediction.

A small sample size and performance of BA Doppler indices’
measurements by the same author are the main limitati-
ons’ of the current study. Therefore, the interobserver va-
riability and reproducibility were not assessed completely.
The sample size was calculated relative to produce a 90%
confidence interval (alpha error was taken as 0.1 instead of
0.05), as a pilot study was designed. Our study was desig-
ned in a prospective manner in a larger population compa-
red to previous studies, which were involved BA insonation
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in the first-trimester sonography (19-21). Nevertheless, the
current results demonstrated an acceptable intraobserver
repeatability for BA Pl and PSV. The current study’s design
is clear and distinct compared to the methodologies of pre-
vious prenatal studies regarding the BA Doppler, where the
evaluations are unclear.

In conclusion, the nomogram of the BA Doppler indices du-
ring first-trimester scanning was constructed in the current
study. So far, this it is the only study in which fetal BA Doppler
evaluation and measurements on healthy fetuses were pre-
sented in first trimester sonography. These results should be
confirmed with more studies. In addition, the reproducibility
of the BA Doppler indices’ at the first trimester to detect early
fetal anemia should be established before using this method
in clinical practice.
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Amag: Nikleer tipta radyonklit tedavilerde galisan radyasyon gorevlileri-
nin uzun dénemde maruz kaldigl radyasyon dozlarinin belirlenmesi ve
rutin olarak yapilan her bir tedavi prosedirinin bu dozlara katkisinin
belirlenmesi amaglanmistir.

Gereg ve Yontem: 6 yil boyunca rutin olarak ilyot-131 (131l) tedavisi,
(Lutesyum-177 (177Lu) tedavisi, Yittrium-90 (90Y) mikrosfer tedavisi ve
1311 MIBG (Meta-lyodobenzilguanidin) tedavisi uygulayan doktor, hemsi-
re, saghk fizikgisi, radyofarmasist ve temizlik personelinin kisisel dozimetri
kayitlari geriye doniik olarak incelendi. Ayni dénemde gergeklestirilmis
olan tedavi sayilari ve bu tedavilerde gorevli olanlar belirlendi. Bu bilgiler-
den radyasyon gorevlilerinin tedavilerdeki absorbe radyasyon dozlari ile
prosedir basina doz degerleri ¢ikarildi.

Bulgular: Yillik ortalama radyasyon dozlari en yiiksek radyofarmasistlerde
2185+1839 pSv bulundu. Hemsirelerde 786+943 Sy, saglk fizikgilerinde
7531706 uSv, doktorlarda 626741 pSv ve temizlik gorevlisi personellerde
961+1099 pSv olarak hesaplandi. Prosedir basina hesaplanan ortalama
doz degerleri en yiksek doktorlarda 129+208 uSv olarak bulundu.
Hemgsirelerde 1224187 pSv, saglik fizikgilerinde 762122 pSv, radyofarma-
sistlerde 7652 Sy, temizlik gérevlisi personellerde 42464 uSv bulundu.
Sonug: Radyofarmasétiklerin hazirlanmasi sirasinda, hastaya uygulanmasi
sirasinda ve hastanin tedavi servisinde yattigl siire boyunca doz asimi
olmamisg, belirlenen radyasyon dozlarinin izin verilen glivenli degerlerde
oldugu tespit edilmistir.

Anahtar Kelimeler: Absorbe doz, personel dozlari, radyonklit tedavi, 1311
tedavisi, 177Lu tedavisi

ABSTRACT

Obijective: It is aimed to determine the radiation doses to which radiation
workers working in radionuclide treatments in nuclear medicine are
exposed in the long term and to determine the contribution of each
routine treatment procedure to these doses.

Materials and Methods: The personal dosimetry records of doctors,
nurses, health physicists, radiopharmacists, and cleaning staff, who
routinely applied 1311 treatment, 177Lu treatment, 90Y microsphere
treatment, and 1311 MIBG treatments were retrospectively analyzed for 6
years. The number of treatments performed in the same period and the
persons assigned to these treatments were determined. Absorbed
radiation doses of radiation workers in treatments and dose values per
procedure were deduced from this information.

Results: The highest average annual radiation dose was found to be
2185+1839 pSv in radiopharmacists. It was calculated as 7861943 uSv in
nurses, 753+706 WSv in health physicists, 6262741 uSv in doctors and
961+1099 pSv in cleaning staff. The mean dose values calculated per
procedure were found to be 129+208 uSv in the highest physicians. It was
found 1224187 uSv in nurses, 76122 puSv in health physicists, 7652 pSv
in radiopharmacists, and 42+64 pSv in cleaning staff.

Conclusion: It was demonstrated that the annual radiation doses were
within the permissible safe values and there was no excessive radiation
exposure during radiopharmaceuticals preparation, administration to
patients, and during the patients’ stay in the therapy unit.

Keywords: Absorbed dose, staff doses, radionuclide therapy, 131l therapy,
177Lu therapy
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GiRiS

Nikleer Tipta uygulanan ve 6nemi giderek artan Hedeflenmis
Radyonuklit Tedavi (HRT) bazi kanser hastalarinda ytiz guldi-
riicti sonuglar dogurmaktadir. Bu uygulamalardan birisi tiroit
hastaliklarinda radyoiyot (131l1) uygulamasidir. Tiroit kanser-
lerinin ve hipertiroidinin tedavisinde kurumumuzun yaklasik
60 yillik basarili bir gegmisi vardir. 1311 20. ytzyilin ortalarin-
da ilk defa hipertiroidi tedavisi amaciyla kullaniimis, o glinden
sonra da hipertiroidi ve diferansiye tiroit kanseri hastalarinda
teranostik olarak kullanilmaktadir (1). 1311 radyoizotopunun
maksimum beta enerjisi 606 keV, gama enerjisi 364 keV olup
tiroit hastaliklarinda iyi bir teranostikdir. Son yillarda kullanimi
giderek yayginlasan Yiitrium 90 (90Y) radyomikrokiire tedavisi
(radyoembolizasyon, selektif intraarteriyel radyomikrokdire te-
davisi) karaciger timorlerinin lokal tedavisinde 6nemli bir adim
olmustur. 90Y radyoniikliti ortalama enerjisi 930 keV maksimum
enerjisi 2284 keV olan monoenerijitik beta salinimi yapar. ileri
evre primer ve metastatik karaciger timorlerinin tedavisindeki
palyatif etkisi klinik galismalarda tanimlanmis olan bu tedavinin,
kisisellestirilmis glincel uygulamalari 6zellikle primer karaci-
ger timorlerinin erken ve intermediate evrede tedavisine de
alternatif olusturmaktadir (2,3). Kastrasyona direngli prostat
kanserlerinin tedavisinde Lutesyum-177 prostat spesifik memb-
ran antijeni (177Lu PSMA) kullanimi glinden gline artmaktadir.
177Lu radyoizotopunun maksimum beta enerjisi 497 keV, gama
enerjileri 113 ve 208 keV olup iyi bir teranostikdir. 177Lu PSMA
tedauvisi sistemik bir internal tedavi uygulamasi olmasinin avan-
tajiyla belirgin agri palyasyonu da saglamaktadir (4). 177Lu rad-
yonuklitinin bir baska basarili uygulama alani da néroendokrin
timor tedavisidir. Peptit radyontiklit reseptér tedavisi (PRRT) 20
yili agan bir stiredir ileri evre ndroendokrin timorlerin sistemik
tedavisinde kullanilmaktadir. Bu radyofarmasdtikte hedef olarak
somatostatin reseptorleri, taslyici olarak ise somatostatin ana-
loglari kullanilir. En yaygin kullanilan radyoaktif ajanlardan birisi
Octreotate (DOTA-0-Tyr3-Octreotate, DOTATATE) dir.

HRT’de radyofarmasotikler t¢ ana bashk altinda gosterilmek-
tedir. Birincisi: radyontklitin uygun fiziksel 6zellikleri, ikincisi:
radyasyonla etkilesen hiicre duyarliligi, Gglinclsi: herhangi
bir radyondikliti timore tasiyan molekdl, yani biyolojik ajandir.
Dolayisiyla ginimiiz modern niikleer tibbi, bu tg 6zelligi bir-
lestiren multidisipliner bir bilimdir. Dozimetriye dayali tedavi,
radyoniiklit tedavisi ve terapotik aktivite belirlemede daha fazla
dogruluk ve 6zgiinlik igin genellikle saglhk fizikgisi tarafindan
gerceklestirilir. Hiicrelerin radyosensitivitesi ile ilgili aktivite
yonetiminden hekimler ve hemsireler sorumludur. Biyoaktif
ajanlarin 6zelliklerinin belirlenmesi ve etiketlenmesi radyofar-
masotik departmanina 6zeldir (5).

Radyasyon ile yapilan uygulamalarda galisanlarin giivenligi igin
kisisel doz 6lgimiinin yapilmasi gerekmektedir. Uluslararasi
Radyasyon Korunmasi Komisyonu tarafindan radyasyon ile ¢a-
lisan personellerin yillik efektif doz limitleri igin ardisik 5 yilin
ortalamasinin 20 mSv’den fazla olamayacagi, parmak dozlarinin
ise en fazla 500 mSv olabilecegi bildirilmistir. Ayrica radyasyon
gorevlilerinin ¢alisma alanlarindaki doz hizi 10 uSvh* degerini
gecmemelidir (6).

Radyasyondan korunmada en yaygin optimizasyon kurali ALARA
(As Low As Reasonably Achievable) ilkesidir. Niikleer tip icin de
uygulanmasi gereken bu ilke radyasyon ile yapilan ¢alismalarda
mimkin olan en az dozun alinmasini dnermektedir.

Calismamizda, HRT uygulamalarinda galisan radyasyon gorev-
lilerinin maruz kaldig radyasyon dozlarinin ve rutin olarak ya-
pilan her bir islemin bu dozlara ne kadar katkisinin oldugunun
belirlenmesi amaglanmistir.

GEREC VE YONTEM

Bu calisma Istanbul Universitesi Cerrahpasa Tip Fakiiltesi Etik
Kurul izni alindiktan sonra retrospektif olarak Niikleer Tip Ana-
bilim Dalinda yapildi. (Etik Kurul Tarih: 22.02.2022, No: 32). Ca-
lismada istanbul Universitesi Cerrahpasa Tip Fakiiltesi Niikleer
Tip Anabilim Dalinda rutin olarak yapiimakta olan 131l ile tiroit
kanseri ve hipertiroidi tedavisi, 177Lu DOTATATE ile néroendok-
rin timor tedavisi, 177Lu PSMA ile prostat timor tedavisi, 90Y
mikrokiire karaciger timor tedavisi ve 1311 MIBG tedavilerinde
Optik Uyarmali Liminesans (OSL) dozimetreler ile kaydedilen
absorbe radyasyon dozlari rekrospektif olarak incelendi. Ca-
lismanin yapildigi denetimli alanlarda 13 doktor, 5 hemsire, 4
saglik fizikgisi, 3 radyofarmasist ve 3 temizlik gérevlisi olmak
Uzere toplam 28 saglik calisani gorev yapt. Hipertiroidi teda-
vilerinde saglk fizikgileri ve doktorlar gorev aldi. Tiroit kanseri
tedavilerinde doktorlar, hemsireler, saglik fizikgileri gérev aldi.
177Lu tedavilerinde doktorlar, hemsireler, radyofarmasistler ve
saglik fizikgileri gorev aldi. 90Y tedavilerinde doktorlar, hemsire-
ler, radyofarmasistler ve saglik fizikgileri gorev aldi. 1311 MIBG
tedavilerinde doktorlar, hemsireler, saglik fizikgileri gérev aldi.
Radyofarmasistler fadyofarmasoétiklerin hazirlanmasindan ve
kalite kontroliinden, doktor ve hemsireler radyofarmasétiklerin
uygulamasindan, saglik fizikgileri radyasyon korunmasindan ve
doz hizlarinin dlgilmesinden sorumlu oldular. Temizlik perso-
nelleri gerekli durumlarda hastanin nakledilmesi ve radyoaktif
atiklarin temizlenmesinden sorumlu oldular. 2016-2021 do6-
nemlerini kapsayan 6 yillik siirecte personel dozimetre kayitlari
retrospektif olarak degerlendirildi.

2017-2021 yillarina ait rutin HRT uygulanan tetkik sayilari ayri
ayri belirlendi. Belirlenen tetkikler tedavi ¢esidine gore grup-
landirildi. Bu ¢alismaya dahil edilen toplam 4864 olan tetkik
sayisinin 2906 tanesi radyoiyot (tiroid c.a) tedavisine, 637’si
hipertiroidi tedavisine, 945’i ndroendokrin timor tedavisine,
327’si karaciger timor tedavisine ve 49 tedavi ise 1311 MIBG
tedavisine aittir. Tedavilerde kullanilan aktivite miktarlari; 1311
tiroid kanseri tedavisi i¢in 30-300 mCi (1110-11100 MBq); hi-
pertiroidi tedavisi i¢in 6-25 mCi (222-925 MBq); 90Y mikrokiire
karaciger kanser tedauvisi igin 35-80 mCi (1295-2960 MBq) ve
177Lu DOTATATE Noroendokrin timor tedavisi ve 177Lu PSMA
Prostat kanseri tedavisi igin 100-200 mCi (3700-7400 MBq) ola-
rak belirlendi.

istatistiksel Yontem: Radyoniiklit tedavilerde gorevli bes mes-
lek grubu tyelerine 6 yil iginde ikiser aylik periyotlar ile toplam
642 kez dozimetre okumasi yapildi. Dozimetre okuma deger-
leri arasindaki istatistiksel anlamlilik Mann-Whitney U testi ile
belirlendi.
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BULGULAR

istanbul Universitesi Cerrahpasa Tip Fakiiltesi Niikleer Tip Ana-
bilim Dalinda gorev yapan radyasyon gorevlisi personeller igin
(13 doktor, 5 hemsire, 4 saglk fizikgisi, 3 radyofarmasist, 3 te-
mizlik gorevlisi personeli) OSL dozimetreler ile dlgllen ve ret-
rospektif olarak hesaplanan 5 yillik radyasyon dozlari Tablo 1'de
verildi. Radyonliklit tedavi alanlarinda rutin islemler sirasinda
cahisanlarin aldigi yillik ortalama radyasyon dozlari en yliksek
radyofarmasistlerde 2185+1839 uSv olarak bulundu. Diger
gorevlilerden hemsirelerde 7861943 uSy, saglik fizikgilerinde
7531706 uSv, doktorlarda 626741 uSv ve temizlik gérevlisi
personellerde 961+1099 uSv olarak hesaplandi (Sekil 1).

Yillik tedavi sayilari incelendiginde en fazla tedavi edilen grupta
131l tiroit kanseri hastalari, en diisiik hasta sayisi ise 131 MIBG
tedavisi grubuna aittir (Tablo 2). Prosedir basina hesaplanan
ortalama doz degerleri en yiiksek doktorlarda 129+208 uSv ola-

rak bulundu. Hemsirelerde 122+187 uSy, saglik fizikgilerinde
761122 uSy, radyofarmasistlerde 76152 pSv, temizlik gorevlisi
personellerinde 42164 pSv bulundu (Tablo 3).

CGalismamizin son kisminda radyofarmasistlerin, radyofarmaso-
tiklerin hazirlanmasi sirasinda kullandiklari termoliiminesans
(TLD) yuziik dozimetre kayitlarindan son 6 yillik siregteki par-
mak dozlari hesaplandi (Tablo 4). 3 kisilik radyofarmasist grubu
icin bulunan ortalama parmak dozu 63,487+2 olarak belirlendi.

Gruplar arasindaki istatistik degerlendirme Mann-Whitney
U testi ile yapildi. Bes grup ikiserli sekilde karsilastirildiginda
sadece Hemsireler ile Doktorlar arasinda anlamli fark bulun-
madi (p=0,1). Benzer sekilde Saglk Fizikgileri ile Radyofar-
masistler arasinda anlamli fark bulunmadi (p=0,067). Diger
gruplar ikiserli eslestirildiginde; Hemsireler ile Saghk Fizikgile-
ri arasinda p=0,0001, Hemsireler ile Temizlik Gorevlileri ara-
sinda p=0,00001, Hemsireler ile Radyofarmasistler arasinda

Tablo 1: Radyonuklit tedavilerde ¢alisan radyasyon gorevlilerinin yillik absorbe radyasyon dozlari

Ortalama yillik dozlar (uSv)

Gorevli no. Gorevi 2021 2020 2019
1 Hemgsire 20 1390 1720
2 Hemsire 130 1390 1910
3 Hemsire - 1360 1510
4 Hemgire 500 1520 2040
5 Hemgire - - -

6 Saglik fizikgisi - 1610 2050
7 Saglik fizikgisi 50 1540 760
8 Saglik fizikgisi - 1480 1750
9 Saglik fizikgisi 210 1100 1570
10 Radyofarmasist 70 3210 6360
11 Radyofarmasist 340 2550 3960
12 Radyofarmasist 210 2950 4870
13 Doktor 20 500 -
14 Doktor 100 1980 600
15 Doktor 70 570 -
16 Doktor - - -
17 Doktor - - -
18 Doktor - 380 2520
19 Doktor 80 1200 -
20 Doktor - - 1130
21 Doktor 150 1680 80
22 Doktor - - -
23 Doktor 60 1180 1980
24 Doktor 130 1900 1300
25 Doktor 120 1740 2170

26 Temizlik personeli - - -
27 Temizlik personeli - - -

28 Temizlik personeli 430 1780 3070

2018 2017 2016 Ort.£SD
143 151 180 600+748
41 566 110 691+783
156 48 80 631+737
75 3 130 7114861

- 656 3810 223342230

505 26 140 8661911

- - . 783+745
162 320 770 896+699
70 75 120 524+647

4053 1290 1420 273042281
990 207 - 1610+1604

2320 1701 620 211041695

- - - 260+346
- - - 890+974
- - - 3204361
147 190 - 169+30
- 240 70 155120
570 133 70 735+1018
- - - 640+792
332 100 130 4234482
- - - 6361904
- 240 60 155+120
155 - - 844+912
- - - 1117+909
38 250 - 86441011
- 56 210 138+116
- - 900 900%-
270 - - 1388+1310
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Sekil 1: Meslek gruplarinin yillik ortalama doz dagilimlari.
1. Hemgire, 2. Saglik Fizikgisi, 3. Radyofarmasist, 4. Doktor,
5. Temizlik Gorevlisi

p=0,0001, Saglik Fizikgileri ile Doktorlar arasinda p=0,0001, Sag-
lik Fizikgileri ile Temizlik Personelleri arasinda p= 0,001, Dok-
torlar ile Temizlik gérevlileri arasinda p=0,00001, Doktorlar ile
Temizlik Goérevlileri arasinda p=0,00001, Temizlik Gorevlileri
ile Radyofarmasistler arasinda p=0,001dizeyinde anlaml fark
bulundu.

Tablo 3: Tedavi bagina ortalama absorbe dozlar (uSv)

Tablo 2: Tedavi sayilarinin yillik dagilimi

Tetkik Adi 2021 2020 2019 2018 2017 2016

Radyoiyod (1311)

(Tiroid C.a) 150 390 562 568 751 485

Radyoiyot (1311) 48 76 150 139 119 105
Hipertiroidi
Noroendokrin
timor, prostat
timor 177Lu
DOTATATE ve PSMA

64 132 122 225 244 158

Karaciger Tumor

90Y mikroktire 33 78 >7 45 39 33

MIBG Tedavisi
1311 MIBG

L-177 DOTATATE: (177)Lu DOTA(0),Tyr(3)]-octreotate, L-177PSMA: Prostat
spesifik membran antijeni, MIBG: Meta-iyodobenzilguanidin, PSMA: Prostat
spesifik membran antijeni

Prosediir basina doz (uSv)

Tetkik Adi Hemgire Saglik fizikgisi Doktor Temizlik gorevlisi Radyofarmasist
Radyoiyod(131l)
(Tiroid C.a) 6,75 4,92 8,4 2,31
Radyoiyot (1311)
Hipertiroidi 22,4 38,3
N6roendokrin timor,
prostat timoér 177Lu 20,7 15,1 25,8 7,11 39,3
DOTATATE ve PSMA
Karaciger Tumor
90Y mikrokiire 60,05 43,7 74,6 20,56 113,6
MIBG Tedavisi
1311 MIBG 400,7 292 498 137,2 -
Ort.+SD 122+187 76122 129+208 42+64 76152
PSMA: Prostat spesifik membran antijeni, DOTATATE: DOTA(0),Tyr(3)]-octreotate, MIBG: Meta-iodobenzylguanidinev
Tablo 4: Radyonklit tedavilerde galisan radyofarmasistlerin parmak dozlari
Ortalama yillik dozlar (mSv)
Radyofarmasist No 2021 2020 2019 2018 2017 2016 Ort. £SD
1 1,44 26,710 146,110 165,286 16,756 10,690 61,165%+74
2 - 54,930 100,540 44,089 - - 66,520%30
3 5,660 41,040 141,960 101,536 66,167 20,290 62,776%52
TARTISMA Ajansi (IAEA) bir niikleer tip merkezinde radyasyon calisanlari

Uluslararasi Radyasyon Korunmasi Komisyonu (ICRP) radyas-
yon galisanlarinin ardisik 5 yilda toplam 100 mSy, ortalama
yilda en fazla 20 mSv radyasyon dozuna maruz kalabilecekle-
rini bildirmistir (7). Bununla birlikte Uluslararasi Atom Enerjisi

icin ortalama yillik dozun 3 ile 5 mSv arasinda olmasini tavsiye
etmektedir (8).

HRT de kullanilan radyontklitlerin bozunumu sirasinda salinan
beta radyasyonunun doku igindeki penetrasyon mesafesi enerji-
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sine gore degismekle birlikte genellikle 1-3 mm kadardir. Viicut
disindan 6lgulen doz hizlari 90Y igin Frenleme Radyasyonundan
(X-151n1) kaynaklanir. 1311 ve 177Lu radyoniklitlerinde ise ge-
nellikle gama isinlarindan kaynaklanir.

Misdaq ve arkadaslarinin yapmis oldugu bir calismada, Hiper-
tiroidi tedavisi igin 370-476 MBq 1311 uygulanan hastalardan 1
m uzaklikta doz hizlarinin 15,87 ila 21 uSv h* arasinda degistigi
gosterilmistir (9). Lemoine ve ark. niikleer tip bolimiinde hiper-
tiroidi tedavisinde uygulanan 397,7+170 MBq ortalama aktivite
alan hastalardan 1 m mesafede 6lgiilen doz hizi 13,945,9 uSvh
olarak bildirilmistir (10). Al-Mohammed ve ark. tiroit kanser te-
davisi i¢in 1311 uygulanan 206 hastanin hastanede yattigi siire
icinde personellere verilen ortalama radyasyon dozunun 1.2
mSv/yil oldugunu bildirmislerdir (11). Bilska HP ve ark. 19 yillik
retrospektif bir calismada 1311 tedavilerinde ¢alisan hemsire-
lerin 4,2 mSv/yil, radioiyot uygulayan doktorlarin 0,4 mSv/yil
radyasyon dozuna maruz kaldiklarini bildirmislerdir (12).

Willegaignon ve ark. tiim viicut 1311-MIBG tedavi uygulama-
sinda saglik personeli tarafindan alinan radyasyon dozlarini
degerlendirmislerdir (13). Degerlendirme sonucu 19 hekim
tarafindan alinan ortalama doz 43 + 51 puSv (aralik, 4-207 pSv)
olarak belirtilmistir. Damle ve ark galismalarinda, 177Lu etiketli
bilesiklerin [DOTATATE/DOTANOC, PSMA617 ve EDTMP (eth-
ylenediaminetetramethylene phosphonate)] manuel sentezi
sirasinda personele verilen radyasyon dozu seviyelerini izle-
miglerdir (14). 177Lu-DOTATATE/NOC etiketlemesinin 0,023
+ 0,01 mSv’lik en yiiksek ortalama radyasyon dozunu, 177Lu-
PSMA-617 0,01+0,002 mSv'yi ve 177Lu-EDTMP etiketlemesin-
den gelen dozun en disiik 0,002+ 0,0006 mSv oldugunu géz-
lemlemislerdir. U¢ 177Lu bilesigi igin genel ortalama radyasyon
dozu 0,014 mSv olarak elde edilmistir.

Lancelot ve arkadaslarinin yapmis olduklari 12 aylik prospektif
calismada rutin olarak yapilan 50 adet 131l isaretli Lipiodol te-
davisi, 10 adet radyosinovektomi seansi ve bes adet 153Sm eti-
ketli EDTMP uygulamasinda iki radyofarmasist, iki radyolog, iki
romatolog, lic hemsire ve radyokoruma (CPR) konusunda yetkin
bir kisi yer almistir (15). 90Y radyosinovektomi seanslarinda
alinan dozlari radyofarmasistler igin 10,2+15,8 uSv, hemsire-
lerigin 4,9143,7 uSv ve romatologlar igin 21,6+33,5 uSv olarak
hesaplamislardir. Lipiodol tedavisinde ise radyofarmasistler igin
3,11+2,9 uSv, hemsireler igin 4,95+6,0 uSv bulmuslardir.

Bizim galismamizda 6 yillik sliregteki ortalama dozlar; hemsi-
relerde 7861942 uSv, saglik fizikgilerinde 753+706 uSv, dok-
torlarda 6261741 uSv, radyofarmasistlerde 2185+1839 uSv ve
temizlik personellerinde 960+£1099 pSv bulundu. Bu ¢alismada
Doktorlarin tedavi basina 1294208 uSv olarak hesaplanan ab-
sorbe ortalama doz degerinin diger ¢alisanlara gore daha yuk-
sek oldugu gorildi. Alinan dozun biylk ¢ogunlugunun MIBG
1311 ve Y90 mikrokiire tedavisi sirasinda olustugu belirlendi.

Hemsirelere, doktorlar ve temizlik gérevlilerinde yillik ortala-
ma radyasyon dozlarinin standart sapmalari oldukga yliksek
bulunmustur. Bunun nedeni, bu gorevlilerin tedavi servisinde
ayni isi yapmamalarindan kaynaklanabilir. Séyleki; 177Lu PSMA

tedavisinde gorevli bir doktor ve hemsire baska bir zaman 90Y
karaciger tedavisinde ¢alismakta olup hastadan gama isini rad-
yasyonuna maruz kalmamaktadir. Karacigerdeki 90Y radyoniik-
lidinin sadece beta radyasyonu olup bunlar da tiimérden disari
cikamadigi icin galisan gorevlilere nispeten disik dizeylerde
radyasyon dozu maruziyeti yapmaktadir. Bu durum gorevlile-
rin saghginin korunmasi agisindan faydali olmakla birlikte, bazi
gruplarda heterojen doz dagilimina neden olmaktadir.

Bazi galismalarda, doz maruziyetlerinin genellikle, radyofarma-
sotik hazirlama ve enjeksiyon sirasinda olustugu gosterilmistir
(16,17). Tedavi basina ortalama absorbe dozlar en ytiksek MIBG
tedavisinde (1311 MIBG) 332+134 pSv ve en disik radyoiyod
tedavisinde (tiroid c.a) 5,59+2,26 uSv olarak belirlendi. Bu uy-
gulamalardaki doz yiiksekligi radyofarmasotiklerin manuel ha-
zirlanmasina ve yakin mesafeden hastaya uygulamasina bagl
olmaktadir.

7,8 GBq 177Lu oktreotit peptitleri tedavisinin yapildigi bir ¢a-
lismada; personelin yillik ortalama doz maruziyeti arastiriimis
hemsirenin 1480 uSv, doktorun 740 uSvy, saglik fizikgisinin 380
USv, radyofarmasistin 2140 uSv doz aldiklari bildirilmistir. Bizim
galismamizda ise 177Lu DOTATATE ve PSMA tedavisinde ortalama
yillik tim mesleki maruziyet hemsirelerin 3250 uSy, doktorlarin
4051 pSy, saglik fizikgilerinin 2371 uSv, radyofarmasistlerin 6170
USv doz olarak hesaplanmistir (18).

Bu calismada effektif dozlar incelendiginde en disiik dozlarin
radyoiyot tiroit kanseri tedavisi ve 177Lu DOTATATE néroen-
dokrin timor tedavisi ile 177Lu PSMA prostat kanseri teda-
visi uygulamalarinda alindigi belirlenmistir. Burada kullanilan
mevcut radyoizotoplar saf B-emitteri olmayip, bozunumda ayni
zamanda gama radyasyonu salinimi da gergeklesmektedir. 1311
ve 177Lu radyontiklitlerinde kaynaktan ve hastadan gevreye
salinan gama isinlarinin doz maruziyetini yikselttigi distnl-
mektedir. Calisanlar tarafindan absorbe edilen ortalama doz-
lardan en yliksek dozlarin MIBG Tedavisi (1311 MIBG) sirasinda
alindig1 gérulmektedir. 1311 MIBG tedevisi sirasinda hasta ile
yakin temasta olunmasi doz maruziyetinin yiiksek olmasina
neden olabilmektedir.

90Y mikrokire tedavisi sirasinda ¢alisanlar tarafindan absor-
be edilen radyasyon dozlarinin olusmasina beta () isinlarinin
hasta viicudundaki elementler ile etkilesmesi sonucu salinan
ve enerjisi 55-285 keV olan Bremsstrahlung isinlari neden
olmaktadir.

Pant ve arkadaslari yaptiklari galismada, radyofarmasistlerin
her iki el igin 1 haftada biriken ortalama parmak dozunu he-
saplamiglar ve bu degeri 6,5+1,7 mSv olarak bulmuslardir (19).
Bizim ¢alismamizda ise radyofarmasistler igin haftalik kiimlatif
ortalama parmak dozu 1,3 mSv olarak elde edilmistir.

Radyontiklit tedavide gorevli meslek gruplari arasindaki radyas-
yon dozu maruziyetinin anlamlilik degerlendirmesi sonucunda;
hemsireler ile doktorlarin ve saglik fizikgileri ile radyofarmasist-
lerin efektif dozlari arasinda anlamli fark bulunmadi (p>0,5).
Bununla birlikte diger gruplar ikiserli olarak karsilastirildiginda
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hepsinde anlamli fark bulundu. Daha fazla doz maruziyeti olan
meslek gruplarindan hemsireler ile doktorlarin diger meslek
gruplariile aralarinda anlaml diizeyde doz maruziyeti farki ol-
dugu gorulmustir.

SONUC

Sonug olarak, bu ¢alismada hedeflenmis radyontiklid tedaviler-
de calisan radyasyon gorevlileri meslek gruplarina gére siniflan-
dirilmis, radyasyon dozlari 6 yillik siirecte incelenmis olup yillik
ortalama ve prosedir basina ortalama dozlar hesaplanmistir.
Radyofarmasotiklerin hazirlanmasi sirasinda, hastaya uygulan-
masi sirasinda ve hastanin tedavi servisinde yattigi stire boyun-
ca doz asimi olmadigi, radyasyon dozlarinin IAEA tarafindan
onerilen glvenli degerlerde kaldig tespit edilmistir.
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Amag: Sarkomlar, yag, kas, kan damarlari, sinir, derin cilt dokulari ile fibréz
dokular dahil olmak tizere kemiklerde ve yumusak dokularda gelisen nadir
kanserlerdir. Kisinin sarkom gelistirme riskini artirabilecek genetik yatkin-
lik, radyoterapi 6yklsi ve kimyasal maruziyet gibi bazi faktorler olmasina
ragmen, ¢cogu sarkomun bilinen bir nedeni yoktur ve giinimuzde genetik
temeli tam olarak aydinlatiimamisgtir.

Gereg ve Yontem: Ailesinde cesitli sarkom tanilari bulunan yiliksek risk
tasidigl dustinlilen 2 farkli aileden segilmis hastalarda hastaligin hangi gen
ya da genler araciligi ile gelistigini belirlemek amaciyla tim ekzom dizile-
me (WES) islemi yapilmistir.

Bulgular: Calisma sonunda ilk ailede patojenik kaydi bulunan toplam 17
varyant tanimlanirken bu varyantlardan KLKB1, IRGM, PRSS1, MBL2,
PTPRJ, FGFR4 ve SLC34A3 olmak Uzere 7 farkl gene ait toplam 8 patojenik
varyant cesitli kanser riskleri ile iliskilendirilmistir. ikinci ailede ise FGFR4,
MBL2, MUTYH, NQO1 olmak Uzere 4 farkh gene ait 4 patojenik varyant
tanimlanmistir.

Sonug: Sarkom agisindan yuiksek risk tasiyan kisilerin incelenmesi ve has-
talk ile iligkili olabilecek genlerin bulunmasi ile gerek hastalarin gerekse
riskli aile bireylerinin takip protokolliine dnemli katkilar saglanmistir. Ayrica
¢ikan sonuglar dogrultusunda ailelerde yapilmis risk analizi sonrasi kanser
yatkinligi olan aile bireyleri segilmis ve erken tani avantaji saglanabilmesi
icin gerekli tetkik ve taramalar 6nerilmistir.

Anahtar Kelimeler: sarkom, genetik, gen mutasyonu, tim ekzom dizileme

ABSTRACT

Objective: Sarcomas are rare cancers that develop in the bones and soft
tissues, including fat, muscles, blood vessels, nerves, deep skin tissues,
and fibrous tissues. Most sarcomas have no known cause although there
are several factors that can increase a person’s risk of developing sarcoma,
such as genetic predisposition due to the family history, previous history
of radiation therapy, chemical exposure, and long-term swelling. The
causes and genetic basis of sarcomas are not fully elucidated.

Materials and Methods: Whole-exome sequencing (WES) was performed
in patients selected from 2 different families, who were thought to be at
high risk, with various sarcoma diagnoses in their families, to determine
which gene or genes caused the disease.

Results: At the end of the study, a total of 17 variants with a pathogenic
record in the first family were identified, while a total of 8 pathogenic
variants belonging to 7 different genes, including KLKB1, IRGM, PRSS1,
MBL2, PTPRJ, FGFR4 and SLC34A3, were associated with various cancer
risks. In the second family, 4 pathogenic variants belonging to 4 different
genes, namely FGFR4, MBL2, MUTYH, and NQO1, have been identified.
Conclusion: The examination of people at high risk for sarcoma and the
discovery of genes that may be associated with the disease made
important contributions to the follow-up protocol of both patients and
risky family members. In addition, according to the results obtained,
family members with cancer predisposition were selected after the risk
analysis made in the families, and the necessary tests and screenings were
recommended in order to provide the advantage of early diagnosis.

Keywords: sarcoma, genetics, gene mutation, whole exome sequencing
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GiRiS

Kanser, yillar igerisinde bir hiicrede farkl genetik degisikliklerin
birikmesinden kaynaklandigi bilinen habis bir hastaliktir. Bu de-
gisiklikler, sonucta diger dokulari istila edebilen anormal hiicre
¢ogalmasina ve klonal genislemeye yol agar (1).

Tumor gelisimine neden olan ¢ok sayida gen tanimlanmistir ve
bu genler timor baskilayici genler, proto-onkogenler ve genom
stabilitesinde yer alan genler olmak lzere 3 farkli kategoride
siniflandiriimistir. Timor baskilayici genler hiicre gogalmasini
kontrol eder, hlicre dongusunin ilerlemesini inhibe eder veya
apoptozu indiikler. Genellikle, genin tek bir fonksiyonel kopya-
si kanser gelismesi igin yeterlidir. Her iki allelin inaktivasyonu,
kontrolsiiz gogalmaya izin verir ve boylece timor gelisimine
katkida bulunur. Aksine, proto-onkogenler hlicre ¢gogalmasini
tesvik eder ve mutasyonlar sonucunda kalici olarak aktive ol-
duklarinda timoriin ilerlemesini saglar. Bu durumda, tek bir
alleldeki mutasyonlar kontrolsliz cogalma icin yeterlidir. DNA
stabilitesine dahil olan genler, hiicre proliferasyonunun diizen-
lenmesinde dogrudan bir rol oynamaz, ancak bu genlerdeki dis-
fonksiyon, artan mutasyon sayisina ve dolayisiyla tiimor gelisim
olasihginin artmasina katkida bulunur (2).

Sarkomlar, yag, kas, kan damarlari, sinir, derin cilt dokulari ile
fibréz dokular dahil olmak tzere kemiklerde ve yumusak do-
kularda gelisen nadir kanserlerdir. Sarkomlar, viicutta nerede
gelistiklerine bagli olarak yumusak doku veya kemik sarkom-
lari olarak siniflandirihir. Amerikan Ulusal Kanser Enstitiisine
gore, ABD’de her yil yaklasik 12.000 yumusak doku sarkomu
vakasi ve 900 kemik sarkomu vakasi yeni tani almaktadir (3).
Kemik sarkomlari ¢ocuklarda daha sik gérulirken yumusak
doku sarkomlari yetigkinlerde daha siktir (4-5). Bir kisinin sar-
kom gelistirme riskini artirabilecek genetik yatkinlik, radyote-
rapi 0ykisu, kimyasal maruziyet ve uzun sireli sislik gibi bazi
faktorler olmasina ragmen, ¢ogu sarkomun bilinen bir nedeni
yoktur. Cocukluk ¢agi sarkomlarinda son yapilan ¢alismalarda
vakalarin yaklasik %8,5'unda predispozan bir gen bildirilmistir
(6). Ailesinde Von Recklinghausen hastaligi (nérofibromatoz),
Gardner sendromu, Werner sendromu, tliberoskleroz, nevoid
bazal hiicreli karsinom sendromu, Li-Fraumeni sendromu veya
retinoblastom gibi kalitsal kanser sendromu 6ykusi olan has-
talarda sarkom gelisme riski cok daha yuksektir (5-7).

Kanser tanili kisilerde yeni gen dizileme tekniklerinin uygulan-
masi, timorin molekiler temeli hakkindaki goristimiizi ge-
nisletmemize olanak tanimaktadir. Geleneksel molekdler tek-
niklerin aksine, yeni nesil dizileme (NGS) gibi yliksek verimli
teknikler, milyonlarca DNA pargasini, giderek azalan maliyetler
ve daha kisa siirede dizileyebilir. Ayrica tek bir testle farkli tipte
genomik degisiklikler tespit edilebilir (8).

Aile hikayesi incelendiginde; sarkom tanilari mevcut ve yiiksek
riskli olarak tanimlanan ailelerde hastaligin hangi gen ya da
genler araciligi ile gelistigini belirlemek amaciyla NGS teknolojisi
kullanilarak tim ekzom dizileme ¢alismasi yapilmistir. Calisma
icerisinde temel amacimiz sarkom tanili hastalarda kanser ge-
lisimini etkileyebilecek aday genleri tanimlamaktir. Bu amagla

osteosarkom tanili ve akciger metastazi olan ¢ocuk hasta, yine
osteosarkom ve fibrosarkom tanilari bulunan babasi ile bagka
bir ailede yer alan retinoblastoma ve fibrosarkom tanili gocuk
hasta tiim ekzom dizileme ile incelenmis ve bu ailelerde yiiksek
risk olusturabilecek genler tespit edilmistir.

GEREC VE YONTEM

Hasta popiilasyonunun olusturulmasi

istanbul Universitesi, Onkoloji Enstitiisi, Klinik Onkoloji ABD,
Pediyatrik Hematoloji-Onkoloji birimine basvuran yiiksek riskli
kanser profiline sahip, genetik danisma sonrasi segilmis osteo-
sarkom tanisi almis cocuk hasta ile osteosarkom ve fibrosarkom
tanili babasi ve retinoblastoma ve fibrosarkom tanilari mevcut
olan baska bir cocuk hastaya ait periferik kanlar kullanilarak
tiim ekzom dizileme (WES) analizleri yapilmistir. Calismaya
dahil edilen tiim hastalardan testi kabul ettiklerine dair hasta
onami alinmis ve bu ¢alisma istanbul Universitesi Etik Kurulu
tarafindan onaylanmistir (25.02.2020, 341). Galismaya dabhil
edilen hastalara ait tum klinik bilgiler Tablo 1’de verilmistir. Bi-
rinci (F1) ve ikinci (F2) ailelere ait aile agaci Sekill ve Sekil 2'de
yer almaktadir.

Tablo 1: Hastalara ait klinik bilgiler

Aile Hasta Cinsivet Tanilar Son Yakinhk

kodu kodu Y durumu  durumu
Osteosarkom

F1 EW006 Kiz (8 y)+ Akciger Ex Proband

metastazi (8 y)

Fibrosarkom (34
y)+ Osteosarkom
(38y)
Retinoblastoma
(8 ayhk)+
Fibrosarkom
(11y)

F1 EWO008  Erkek Yasiyor Baba

F2 XR660  Erkek Ex Proband

DNA izolasyonu

Hastalardan onamlar alindiktan sonra EDTA'li tiipe yaklasik 10
mL periferik kanlar alindi ve Fikol (Sigma-Aldrich, Germany)
yontemi kullanilarak lenfosit hiicreleri izole edildi. Kan 6rnekle-
rinden elde edilen lenfositlerden QlAamp DNA mini kit (Qiagen,
Germany) kullanilarak Gretici firmanin talimatlari dogrultusun-
da DNA izole edildi. Oncelikle genomik DNA Qubit florimetre
(Life Technologies) ile 6l¢lildi ve sonra genomik DNA konsant-
rasyonu 10 mM pH 8,5 Tris-HCl kullanilarak 10 ng/uL olacak
sekilde ayarlandi. Tekrar fluorometrik 6lgiim yapilarak ve ayni
tampon ¢ozelti ile konsantrasyonu 5 ng/uL olacak sekilde ye-
niden ayarlandi ve 50 ng’i dizilemede kullaniimak tzere hazir
hale getirildi. Elde edilen genomik DNA 6rnekleri Tiim Ekzom
Dizileme islemi gergeklestirilene kadar -80°C derin dondurucu-
da ya da Azot tanklarinda saklandi.

Tum ekzom dizileme islemi

WES, genomik kodlama bolgeleri ve ilgilenilen diger bolgelerde-
ki baz eslesmelerinin arastiriimasini saglayan bir DNA dizileme
stratejisidir. Genomun kodlanan kismi, tim genomun sadece
% 1-2’sini kapsadigi igin, bu yaklasim, protein fonksiyonunu de-
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Cé4 C64 - Bobrek malign neoplazmi, renal pelvis harig

Sekil 1: F1 ailesine ait aile agacinin sematik gosterimi
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Sekil 2: F2 ailesine ait aile agacinin sematik gosterimi
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gistirebilecek DNA degisikliklerini tespit etmek igin, tiim genom
sekansina kiyasla daha uygun maliyetli bir strateji oldugu igin
tercih edilmektedir. Her ne kadar arastirma toplulugu genomun
kodlamayan bélgelerinde sekans degisikliklerinin fonksiyonel
etkilerini ortaya koyuyor ve tanimliyor olsa da WES, hem kesif
arastirmasi hem de hassas tip uygulamalari igin degerli bilgiler
saglayan bir testtir (9). Tum Ekzom Dizileme islemi GenoXome_
MGISeq G-400 Platformunda gergeklestirildi. Panel protokoliine
gore; DNA kalite tayini yapildiktan sonra DNA fragmente edildi.
Daha sonra bu fragmente DNA’ya ligasyon islemi ile beraber
adaptorler baglandi. Dizileme kalitesinin optimum diizeyde
olabilmesi igin purifikasyon ile non-spesifik DNA uzaklastiril-
di. Ardindan amplifiye DNA elde edebilmek igin 10 dongultk
bir PCR islemi ile isaretli kiitiphane ¢ogaltildi. Zenginlestirilmis
kitliphane cihaza koyulmadan 6nce “Flow Cell”e yiklendi ve
ornekle yuklu “Flow Cell” dizileme iglemi igin HiSeq cihazina
yerlestirildi.

Veri analizi

Cihazdan elde edilen BCL formatindaki ham veri 6ncelikle VCF
dosya formatina dontstlrildi. Cikan ham data sonuglar VarAFT
(https://varaft.eu/) ve VariED (http://varied.cgm.ntu.edu.tw/)
gibi bilgisayar programlari araciligi ile filtre ve kalite kontrol
skorlarina gore incelendi ve ardindan gen bolgelerinde var ol-
dugu gorilen genomik degisiklikler degerlendirildi. Varyant Etki
Prediktorl (VEP), transkript sonuglarinin anotasyonu icin mer-
kezi bir kaynaktir. VEP, NCBI Referans Dizisi Veritabani (RefSeq)
gibi veritabanlarini ve Polimorfizm Fenotipleme (PolyPhen) ve
SIFT gibi algoritmalari da kullanmaktadir. Bilinen hastalik iliski-
si ile ilgili bilgi, Kanserde Somatik Mutasyonlar Katalogu’ndan
(COSMIC), ClinVar veri tabanindan ve Online insan Mendel Ka-
litim (OMIM) katalogundan elde edildi. dbSNP, Ensembl 1000
Genom Projesi ve Ekzom Varyant Sunucusu gibi kaynaklar bir
popllasyon igindeki varyantlarin olusumu ve frekanslari hakkin-
da bilgi saglamaktadir. Bu islemlerin sonunda varyantlarin ilgili
tim veri tabanlarinda ve algoritmalarda belirtilen agiklamalari
elde edilmis oldu. Anotasyon islemine tabi tutulan varyantla-
rin fenotip ile iliskilerini belirleyebilmek igin cesitli filtreleme
secenekleri ayrica kullanildi. Ozellikle ClinVar patojenik kaydi
bulunan varyantlar detayli incelemeye alindi. Daha nce litera-
tirde ya da veritabanlarinda rapor edilmemis varyantlar novel
aday varyant olarak tanimlandi. Calismada elde edilen varyant-
lar >Q30 okuma kalitesi ve >50 gliven skoru dikkate alinarak
degerlendirildi. Cikan patojenik varyantlara gore her kisi igin
detayl bir genetik rapor klinik veriler esliginde hazirlandi.

BULGULAR

Calisma sonunda F1 ailesinde patojenik kaydi bulunan toplam
17 varyant saptanmistir. Bu varyantlardan KLKB1, IRGM, PRSS1,
MBL2, PTPRJ, FGFR4 ve SLC34A3 olmak lzere 7 farkh gene ait
toplam 8 patojenik varyant yapilan detayli veri tabani analizleri
ile degerlendirilmis ve gesitli kanser riskleri ile iliskilendirilmis-
tir. Tanimlanmis gen varyantlarinin ClinVar veri tabani kayitlari
incelendiginde; prekallikrein eksikligi, iltihapli bagirsak hastalig
(Crohn hastalig), kalitsal pankreatit, mannoz baglayici protein
eksikligi, kolon karsinomu, kanser ilerlemesi ve timor hiicre

motilitesi, otozomal resesif hipofosfatemik kemik hastaligi gibi
hastaliklar ile iliskili oldugu gorilmustur. F1 ailesinde saptan-
mis patojenik gen mutasyonlari ve veri tabani kayitlari Tablo
2’de verilmistir.

Calisma sonunda F2 ailesinde patojenik kaydi bulunan toplam 8
varyant saptanmistir. Bu varyantlardan FGFR4, MBL2, MUTYH,
NQO1 olmak lzere 4 farkli gene ait 4 patojenik varyant ge-
sitli kanser riskleri ile iligkilendirilmistir. Tanimlanmig gen var-
yantlarinin ClinVar veri tabani kayitlari incelendiginde; kanser
ilerlemesi ve timor hiicre motilitesi, mannoz baglayici protein
eksikligi, kolon karsinomu, akciger kanseri, meme kanseri ve
|6semi gibi hastaliklar ile iligkili oldugu gorilmustir. F2 ailesinde
saptanmis patojenik gen mutasyonlari ve veri tabani kayitlari
Tablo 3’de verilmistir.

TARTISMA

Calisma sonucunda EW006,EW008 kodlu kisilerde KLKB1
(NM_000892) geninin 5. ekzonunda hetereozigot formasyonda
c.428G>A, p.(Ser143Asn) varyantina rastlanmistir. ClinVar veri
tabaninda Prekallikrein eksikligi ile iliskilendirilmistir. KLKB1,
plazma Kallikrein enzimi, Kininojen’deki Lys-Arg ve Arg-Ser
baglarini keserek bradikinin salgilar ve kan pithtilasmasi, fibri-
noliz, hemostaz ve inflamatuar yanit ile ilgili islevlere sahiptir
(10). Cesitli veri bankalarinda KLKB1 (NM_000892), Exon5, HET,
c.428G>A, p.(Ser143Asn) varyantinin Prekallikrein eksikligi ile
iliskili oldugu belirtilmistir (11). KLKB1 geninin kanser ile iliskisi
arastirildiginda, akciger kanseri hiicrelerinde demetile edici ajan
5-Azasitidin ile tedavi edildiginde ekspresyonunun arthigi ve bu
nedenle bir timor baskilayici gen olarak islev gorebilecegi be-
lirtilmistir (12). Prostat kanserini tespit etmek ve kanser 6lim-
lerini azaltmak igin bir biyobelirteg olarak kullanilan PSA, KLKB1
geninden kopyalanan bir protein trintdir ve prostatin epitel
hicreleri tarafindan salgilanir (13). Ailede kanser tanil gocuk
hasta ve babasinda bu varyantin ortak olarak gérilmus olmasi
kanser gelisimi ile iligkili olabilecegini distindirmekle birlik-
te; KLKB1 (NM_000892), Exon5, HET, c.428G>A, p.(Ser143Asn)
varyantinin klinik etkisinin net olarak anlasilabilmesi igin daha
genis hasta ve kontrol grubunda ek ¢alismalar yapilmasina ih-
tiyag vardir.

Calisma kapsaminda EW006,EW008 kodlu kisilerde IRGM
(NM_001145805) geninin 2. ekzonunda heterozigot formas-
yonda ¢.313C>T, p.(Leul05Leu) varyantina rastlanmistir. Clin-
Var veri tabaninda iltihapli Bagirsak Hastaligi (Crohn hastaligi)
(CD) ile iliskilendirilmistir. Crohn hastaligi (CD), kronik iltihaph
bagirsak hastaliginin yaygin bir seklidir. IRGM (NM_001145805),
Exon2, HET, ¢.313C>T, p.(Leul05Leu) ile ilgili genetik kanitlar, CD
patogenezinde erken bagisiklik tepkisinde, 6zellikle dogustan
gelen bagisiklik yollarinda ve hiicre igi bakterilerin islenmesinde
kusurlar oldugunu gosterir. Yapilan IRGM ekspresyon analizleri
ile kolon, ince bagirsak ve periferal kan |6kositleri dahil olmak
zere birgok dokuda transkripsiyon gosterdigi belirtilmistir (14).
insan genomunda yer alan ii¢ IRG gen ailesinden (IRGC, IRGQ
ve IRGM) yalnizca bagisiklikla ilgili guanozin trifosfataz ailesine
mensup olan IRGM geni fonksiyonel bir IRG’yi kodlar (15). Ba-
gisiklikla iliskili guanozin trifosfataz, otofajinin ilerlemesini di-
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Tablo 2: F1 ailesinde saptanmig patojenik gen mutasyonlari ve veri tabani kayitlari

Vakalar

Mutasyon

ClinVar_iliskili
hastaliklar

dbSNP

Minor allel
frekansi(MAF)

EW006,EW008

EW006,EW008

EW008

EW006,EW008

EW006

EW006,EW008

EW006,EW008

EWO006,EW008 Exon7, HET, c.756G>A, Hipofosfatemik Kemik

KLKB1 (NM_000892),
Exon5, HET, c.428G>A,
p.(Ser143Asn)

IRGM
(NM_001145805),
Exon2, HET, c.313C>T,
p.(Leul05Leu)

PRSS1 (NM_002769),
Exon2, HET, c.86A>T,
p.(Asn29lle)

PRSS1 (NM_002769),
Exon2, HET, c.161A>G,
p.(Asn54Ser)

MBL2 (NM_000242),
Exonl, HET, c.154C>T,
p.(Arg52Cys)

PTPRJ
(NM_001098503),
Exon5, HET, c.827A>C,
p.(GIn276Pro)

FGFR4
(NM_001354984),
Exon9, HET,
c.1162G>A,
p.(Gly388Arg)

SLC34A3
(NM_001177316),

p.(GIn252=)

Prekallikrein Eksikligi

iltihaph Bagirsak
Hastaligi (Crohn
hastalig)

Kalitsal Pankreatit

Kalitsal Pankreatit

Mannoz baglayici
protein eksikligi

Kolon Karsinomu

Kanser ilerlemesi
ve Tumor Hiicre
Motilitesi

Otozomal Resesif

Hastaligi

rs3733402

rs10065172

rs111033566

rs144422014

rs5030737

rs1566734

rs351855

rs121918239

G=0.395/783

T=0.304/462

A=0.027/4

C=0.190/181

A=0.300/449

A=0.002/0

Tablo 3: F2 ailesinde saptanmis patojenik gen mutasyonlari ve veri tabani kayitlari

Vakalar Mutasyon ClinVar_lliskili dbSNP Mindr allel frekansi(MAF)
hastaliklar
FGFR4 (NM_002011.4), Kanser ilerlemesi
XR660 Exon9, HET, c.1162G>A ve Tumor Hiicre rs351855 A=0.300/449
(p.Gly388Arg) Motilitesi
MBL2 (NM_000242.2), Mannoz baglavici
XR660 Exonl, HET, c.161G>A e ekikl‘iﬂi rs1800450 1=0.122/75
(p.Gly54Asp) P s
MUTYH (NM_001128425.1),
XR660 Exonl12, HET, c.1171C>T Kolon karsinomu rs587783057 -
(p.GIn391Ter)
NQOI (NM_000903.2), Akciger kanseri, Meme
XR660 Exon6, HET, c.559C>T . ’ rs1800566 A=0.289/418

(p.Pro187Ser)

kanseri, Losemi
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zenleyerek patojenlere karsi savunmada kritik 6neme sahiptir
(16). Otofaji, terminal degradasyon ve geri donlisim igin hicre
ici bilesenlerin saglanmasinda énemli bir rol oynayan “otodi-
jestif” bir surectir (17). Bu siireg, dogustan gelen ve adaptif
bagisikhigin gesitli yonleriyle iliskilendirilmistir ve otofajik yol-
daki anormallikler, romatoid artrit, sistemik lupus eritematozus
(SLE) ve multipl skleroz gibi ¢ok sayida otoimmun hastalikta rol
oynamistir (18). IRGM, otofajide énemli bir rol oynar. IRGM
genetik polimorfizmlerinin birgok tiirde inflamatuvar ve oto-
immun hastalikla iliskili oldugu dogrulanmistir. Ayrica IRGM
(NM_001145805), Exon2, HET, ¢.313C>T, p.(Leul05Leu) var-
yantinin Otoimmdn tiroid hastaligi (AITD) ile iliskili oldugu da
bilinmektedir (19). Son arastirmalar, otofajinin timérijenezde
kritik rol oynayabilecegini 6ne strdi. Bagisiklik ile ilgili GTPaz
ailesi M (IRGM), iltihaplanma ve enfeksiyonlar Gizerine otofajiye
katkisi nedeniyle vurgulanan bir insan proteinidir. Calismalar,
IRGM’nin birkag¢ kanserin gelisiminde rol oynadigini goster-
mistir. Bir calisma, IRGM’deki genetik polimorfizmlerin mide
kanserine yatkinlikla iliskili oldugunu bildirmistir (20). Baska
bir calismada ise mide kanseri dokularinda IRGM’nin upregi-
lasyonu ve IRGM seviyesi ile kanser evreleri arasinda pozitif bir
korelasyon oldugu belirtilmis ve IRGM geninin mide kanserinin
patogenezinde rol oynayabilecegi ve hastaligin ilerlemesini yan-
sitabilecegi vurgulanmistir (21). Tim bu bilgiler dahilinde aileye
ait klinik bilgiler degerlendirildiginde; osteosarkom tanili cocuk
hasta ve babasinda gen varyanti ile iliskili tanimlanmisg bir kan-
ser olmamakla birlikte kanser tanili 2 bireyde de bu varyantin
ortak gorulmus olmasi dikkat gekicidir. IRGM (NM_001145805),
Exon2, HET, c.313C>T, p.(Leul05Leu) varyantinin kanser olusum
surecine ne diizeyde katki sagladiginin anlasilabilmesi icin ek
¢alismalara ihtiyag vardir.

EWO008 kodlu kiside PRSS1 (NM_002769) geninin 2. ekzonun-
da heterozigot formasyonda c.86A>T, p.(Asn29lle) varyantina;
EW006,EW008 kodlu kisilerde ise PRSS1 (NM_002769) geninin
2. ekzonunda heterozigot formasyonda c.161A>G, p.(Asn54Ser)
varyantina rastlanmistir. ClinVar veri tabaninda hem PRSS1
(NM_002769), Exon2, HET, c.86A>T, p.(Asn29lle) hem de
PRSS1 (NM_002769), Exon2, HET, c.161A>G, p.(Asn54Ser)
varyant Kalitsal pankreatitis ile iliskilidir. Kalitsal pankreatitis
(HP), pankreatit ve pankreas kanseri riskinin bir ailede nesil-
den nesile aktarilabildigi genetik bir hastaliktir. HP ile en sik
iliskilendirilen gen PRSS1 genidir. PRSS1 genindeki mutasyon-
lar kiside artmis pankreatit ve pankreas kanseri riski olusturur
(22). PRSS1 (NM_002769), Exon2, HET, c.86A>T, p.(Asn29lle)
varyanti sadece babada gorulmuistiir ama agresif bir timo-
ri bulunan ¢ocugunda bu varyanta rastlanilmamistir. PRSS1
(NM_002769), Exon2, HET, c.161A>G, p.(Asn54Ser) varyanti ise
hem hasta ¢ocuk hem de babasinda ortak olarak gortlmustur.
Aile hikayesi degerlendirildiginde; ailede pankreas kanser tanili
hickimse olmadigi gérilmektedir. PRSS1 (NM_002769), Exon2,
HET, c.86A>T, p.(Asn29lle) ve PRSS1 (NM_002769), Exon2, HET,
¢.161A>G, p.(Asn54Ser) varyantlarinin kanser gelisim siirecin-
deki etkisinin anlasilabilmesi icin ek ¢alismalara ihtiyag vardir.

EWO006 kodlu kiside MBL2 (NM_000242.2) geninin 1. ekzonun-
da heterozigot formasyonda c.154C>T, p.(Arg52Cys) varyan-

tina XR660 kodlu kiside ise MBL2 (NM_000242.2) geninin 1.
ekzonunda heterozigot formasyonda c.161G>A, p.(Gly54Aps)
varyantina rastlanmistir. MBL2 (NM_000242), Exonl, HET,
¢.154C>T, p.(Arg52Cys) ve MBL2 (NM_000242.2), Exon1, HET,
¢.161G>A (p.Gly54Asp) varyantlari ClinVar veri tabaninda Man-
noz baglayici protein eksikligi ile iliskilidir. Mannoz baglayici
lektin eksikligi, bagisiklik sistemini etkileyen bir durumdur. Bu
rahatsizliga sahip kisilerin kanlarinda mannoz baglayici lektin
adi verilen bir bagisiklik sistemi protein seviyelerinde eksiklik
vardir. Bu eksikligin, etkilenen bireyleri tekrarlayan enfeksi-
yonlara yatkin hale getirip getirmedigi net degildir. Mannoz
baglayici lektin eksikligi olan kisiler, Gst solunum yolu ve diger
viicut sistemlerinde enfeksiyonlar gelistirebilir. Bu rahatsizliga
sahip kisiler ayrica zatlirre ve menenjit gibi daha ciddi enfek-
siyonlara da yakalanabilir. Enfeksiyonun tiiriine bagli olarak,
enfeksiyonlarin neden oldugu semptomlarin sikligi ve siddeti
degisir. Mannoz baglayici lektin eksikligi olan bebekler ve kigiik
cocuklar, etkilenen yetiskinlere goére enfeksiyonlara daha duyarli
gorinmektedir, ancak yetiskinler de tekrarlayan enfeksiyonlar
gelistirebilir (23). Ek olarak, kemoterapi géren veya bagisiklik
sistemini baskilayan ilaglar alan etkilenen kisiler 6zellikle en-
feksiyonlara yatkindir. MBL eksikligi olan kisilerde sepsis ve
kemoterapi ile iliskili enfeksiyonlara karsi artan bir duyarlilik
gosterilmistir (24). Mannoz baglayici lektin Lektin kompleman
yolunda anahtar bir aktivator olan bir gendir. Kompleman yo-
lunun son zamanlarda onkogenezde rol oynadig tespit edilmis-
tir (25). MBL genindeki genetik polimorfizmler, meme kanseri,
mide kanseri, kolon kanseri ve rahim agzi kanseri dahil birkag
kanser riski ile iliskilendirilmistir (26-28). Bu ¢alismalarda, MBL2
polimorfizmlerinin daha diisiik serum seviyeleri ile sonuglandi-
81 ve yuksek kanser riski ile iliskili oldugu belirtilmistir. Aksine,
akciger kanseri tzerine yapilan bir calismada, MBL2 gen poli-
morfizimlerine bagh diisiik serum MBL seviyelerininin sagkalim
Uzerine olumlu etkiler yarattigi bildirilmistir (29). MBL2 geni ve
kolon kanser sagkalimi ile ilgili yapilmis bir diger ¢calismada ise
higbir iligki bildirilmemistir (30). Sarkom olusum riski ile MBL2
gen varyantlari arasinda nasil bir iliski oldugunun anlasilabil-
mesi igin ek ¢alismalara ihtiyag vardir. MBL geninin onkogenez
surecindeki etkileri goz 6niinde alindiginda bu gen varyantlarini
tasiyan kisilerin ozellikle meme kanseri, mide kanseri, kolon
kanseri gibi bazi kanserlere karsi klinik takibi 6nerilir. Ancak var-
yantlari tasiyan iki kisinin de erken yasta kansere bagh oltimleri
sebebiyle bu siireg takibi yapilamamaktadir.

EWO006,EW008 kodlu kisilerde PTPRJ (NM_001098503) ge-
ninin 5. ekzonunda heterozigot formasyonda c.827A>C,
p.(GIn276Pro) varyantina rastlanmistir. ClinVar veri tabaninda
Kolon karsinomu ile iliskilendirilmistir. HGMD veri bankasinda
ise tiroit kanser riski ile iliskisi gosterilmistir. PTPRJ, kansere
yatkinlk geni igin iyi bir adaydir. Hiicre bliylimesinin engellen-
mesi, gog ve anjiyogenez dahil olmak tizere timor baskilanmasi
konusunda islevsel rollere sahiptir (31). PTPRJ ayrica insan ko-
lorektal kanser gelisiminde de bir rol oynuyor gibi gériintyor
(32). PTPRJ, diger kanser tiirleri igin de aday bir timor baskila-
yici gendir. PTPRJyi barindiran lokus olan 11p11 kaybi, akciger
tumorlerinin %50’sinde, meme timorlerinin %78’inde ve tiroid
anaplastik karsinomlarinin %38’inde goralir (31, 33, 34). Bu
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bilgiler 1siginda; ailede kanser tanili her iki kiside bu varyantin
gorilmesi varyantin patojenik etkisi konusunda dikkat gekicidir.
PTPRJ (NM_001098503), Exon5, HET, c.827A>C, p.(GIn276Pro)
varyantinin kanser olusum riski agisindan etkisinin net olarak
anlagilabilmesi igin ek galismalara ihtiyag vardir.

EWO006,EW008, XR660 kodlu kisilerde FGFR4 (NM_001354984)
geninin 9. ekzonunda heterozigot formasyonda c.1162G>A,
p.(Gly388Arg) varyantina rastlanmistir. Clinvar veri tabanin-
da kanser ilerlemesi ve timor hiicre motilitesi ile iliskilendi-
rilmistir. FGFR4 geni, fibroblast buytme faktor (FGF) ailesinin
bir Gyesidir. Fibroblast biylime faktorleri igin hiicre yiizey re-
septori olarak davranir ve hiicre proliferasyonu, farklilasma,
doku tamiri, invazyon, yag metabolizmasinin diizenlenmesi,
safra asiti biyosentezi, glikoz alimi, D vitamini metabolizmasi
ve fosfat dengesi gibi birgok mekanizmada rol oynamaktadir
(35). Bange ve ark. 2002 yilinda; FGFR4 genindeki c.1162G>A
(p.Gly388Arg) varyantinin ve FGFR4 ekspresyonundaki artisin
meme ve kolon kanser gelisimi ile iliskili oldugunu vurgulamis-
lardir. Ayrica lenf nodu metastazi ve artmig TNM evresi ile ista-
tistiksel olarak iliskili oldugunu belirtmisler ve boylece kanser
progresyonunu tetikledigini gostermislerdir (36). Leung ve ark.
1994 yilinda yapmis olduklari calismada; FGFR4 ekspresyonu-
nun pankreatik kanserler ile iliskili oldugunu vurgulamislardir
(37). Bange ve ark. 2002 yilinda; kanser progresyonu ve tiimor
hiicre motilitesinin FGFR4 genindeki c.1162G>A (p.Gly388Arg)
degisikligi ile iliskili oldugunu gostermislerdir (36). Wang ve ark.
2004 yilindaki galismalarinda; prostat kanserinin baslamasi ve
progresyonunda FGFR4 genindeki bu varyantin etkili oldugu-
nu belirtmislerdir (38). Brito ve ark. 2010 yilinda yaptiklari ¢a-
lismada; FGFR4 genindeki bu varyantin Cushing hastaliginda
marker olarak kullanilabilecegini 6ne stirmislerdir (39). On-
kogenik transformasyon aktivitesi ile de bilinen bir gen olan
FGFR4 genindeki c.1162G>A (p.Gly388Arg) varyantinin ileri evre
retinoblastomlu hastalarda klinik gelisimi tahmin etmek ve has-
taligin evresini degerlendirmek igin aday bir gen oldugu bildiril-
mistir (35, 40). Bu bilgiler isiginda degerlendirildiginde; FGFR4
(NM_001354984), Exon9, HET, c.1162G>A, p.(Gly388Arg) var-
yantinin her iki ailede sarkom tanili tiim kisilerde gérilmus ol-
masl patojenik etkisi konusunda ek ¢alismalar yapilmasi gerek-
tigini gostermektedir.

EW006,EW008 kodlu kisilerde SLC34A3 (NM_001177316)
geninin 7. ekzonunda hetereozigot formasyonda, c.756G>A
(p.GIn252=) varyantina rastlanmigtir. Clinvar veri tabaninda
Otozomal Resesif Hipofosfatemik Kemik Hastahgi ile iliskilendi-
rilmistir. HGMD veri bankasinda Kahtsal Hiperkalsitrili hipofos-
fatemik rasitizm (HHRH) hastaligi ile iliskili olarak hastalik yapici
mutasyon olarak veri bankalarinda kayitlidir. HHRH, hipofosfate-
mi ve rasitizm/osteomalazi ile karakterize, serum 1,25-dihidrok-
sivitamin D [1,25-(OH)(2)D] ile hiperkalsitiriye neden olan nadir
bir metabolik bozukluktur. Ek olarak, HHRH’li bireyler siklikla
kemik agrisi, kas zayiflig1 ve blylume geriligi yasarlar (41). Oste-
osarkom (OS), tanilari bulunan EW006,EWO008 kodlu hastalarda
SLC34A3 (NM_001177316), Exon7, HET, c.756G>A, p.(GIn252=)
varyantina rastlanmis olmasi hastalik olusumunda etkisi olabi-
lecegini disiindlirmektedir. Osteosarkom diisiik sagkalimi olan

ve kotl prognozlu bir kemik neoplazmidir. Saldirgan dogasi ve
metastatik potansiyeli ile bilinir. Birkag¢ ¢calisma, 1,25-Dihidrok-
sivitamin D (1,25(OH)2D)’nin kemigin biyimesinde ve farkli-
lagsmasinda kritik bir rolii oldugunu goéstermistir. Bununla bir-
likte, 1,25(0OH)2D’nin osteosarkom hiicrelerinin progresyonu
ve istilasi Gizerindeki rolii hakkinda bilgi ¢ok azdir. Tahbazlahafi
ve ark. yapmis olduklari bir galismada OS hastalarinda serum
1,25-dihidroksivitamin D ‘nin farkh konsantrasyonlarinin OS
hicrelerinin gogalmasi ve ilerlemesi izerindeki etkisini ana-
liz etmisler ve hastaligin yogunlugunu azaltabilen ve prognozu
iyilestirebilen 1,25(0OH)2D’nin etkili dozlarini dogrulamislardir.
Calisma sonucunda; 1,25(0H)2D’nin etkili dozlarinin OS hicre
hattinin agresif potansiyelini azaltabilecegini 6ne stirmusglerdir
(42). Bununla birlikte, daha fazla arastirma ve klinik arastirma-
ya ihtiyag vardir. Ichikawa ve ark. yapmis olduklari ¢calismada
sodyum-fosfat kotransporter tip lic’yi kodlayan SLC34A3 genin-
deki mutasyonlarin HHRH olusumundan sorumlu olup olma-
digini arastirmiglardir. Calisma sonucunda, SLC34A3 genindeki
mutasyonlarin HHRH’nin ortaya ¢ikmasindan sorumlu oldugu
dogrulanmis ve genin, intragenik homolog dizilerin varligindan
dolayi delesyonlara 6zellikle duyarli olabilecegi 6ne strilmus-
tir (43). Ayrica Hureaux ve ark. yapmis olduklari bir ¢calismada
SLC34A3 (NM_001177316), Exon7, HET, ¢.756G>A, p.(GIn252=)
varyantinin yetiskinlerde ailesel hiperkalsemi hipokalsiiiri ge-
lisiminde etkili oldugunu gostermislerdir (44). Hiperkalsemili
hastalarda, 6zellikle hiperkalsemili aile Gyeleri varsa veya en-
dokrin pankreas, tiroid, hipofiz, adrenal bez veya ¢ene kemigi
timorine sahipse genetik bir bozukluktan siphelenilmeli ve
tim hiperkalsemi formlari, paratiroid hormonunun (PTH) serum
diizeyine gore yorumlanmalidir. Genetik formlar bu nedenle bir
paratiroid bezi bozuklugu ile iliskili veya iliskisiz olarak siniflandi-
rilir. Hiperkalsemiye ragmen PTH diizeyi ylkseldiginde veya bas-
kilanmadiginda, genetik bir nedene bagl ailede hiperkalsemi
Oykiisti oldugunu diistindiiren bulgular arasinda hasta veya aile
Uyelerinde sendromik belirtiler, paratiroid kanseri (ameliyattan
once stiphelenilen veya paratiroidektomi sirasinda dogrulanan),
¢oklu veya tekrarlayan paratiroid timorleri, ailede primer hiper-
paratiroidizm dykusu ve 50 yagindan énce primer hipertiroidizm
baslangici gibi durumlar sayilabilir. Aile bireylerinde tanimlan-
mis bir hiperkalsemi durumu s6z konusu olmamakla birlikte
SLC34A3 (NM_001177316), Exon7, HET, ¢.756G>A, p.(GIn252=)
varyantinin hastalik olusumundaki etkisinin anlasilabilmesi igin
ek ¢alismalara gerek duyulmaktadir.

Calismamizda XR660 kodlu hastada MUTYH (NM_001128425.1)
geninin 12 ekzonunda hetereozigot formasyonda, c.1171C>T
(p.GIn391Ter) varyantina rastlanmistir. MUTYH geni oksidatif
DNA hasar tamirinde rol alan MYH glikosilaz adi verilen bir en-
zimin Uretilmesinde gorevlidir. Bu enzim, hiicre boéliinmesine
hazirhk asamasinda DNA kopyalanirken (DNA replikasyonu)
yapilan hatalari dlzeltir. Normal hiicresel aktiviteler sirasinda,
guanin bazen oksijen tarafindan degistirilir ve sitozin yerine
adenin ile eslesmesine neden olur. MYH glikosilaz bu hatayi
dizelterek DNA’da mutasyon birikimini ve timor olusumu-
nu engeller. Bu tip tamirat, baz eksizyon tamiri olarak bilinir.
MUTYH genindeki mutasyonlar ailesel adenomatoz polipozis’in
(MYH-iliskili polipozis) otozomal resesif formuile iliskilidir (45).
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Bu mutasyonu taslyan kisinin ilerki yillarda kolon kanser gelisim
riski bulunmaktadir. Ancak mutasyon tastyicisi kisi erken yasta
kaybedildiginden bu siire¢ degerlendirilememistir.

Calismamizda XR660 kodlu kiside NQO1 (NM_000903.2)
geninin 6. ekzonunda heterozigot formasyonda ¢c.559C>T,
p.(Pro187Ser) patojenik varyantina rastlanmistir. NQO1 geni
NAD(P)H dehidrogenaz (kinon) ailesinin bir Gyesidir ve sitop-
lazmik 2-elektron rediktazi kodlar. Bu FAD-baglayici protein
homodimerler olusturur ve kinonlari hidrokinonlara indirger.
Bu proteinin enzimatik aktivitesi, radikaller ireten kinonlarin
bir elektron indirgemesini engeller. Bu yolla hiicreleri oksidatif
hasardan korur. Bu nedenle antikanser enzimi olarak adlandi-
rilir. Karsinogenezdeki koruyucu roliine ek olarak NQO1 geni
antitimor tedavide ilag metabolize eden enzim gorevi de goriir.
Bu gendeki mutasyonlar, tardif diskinezi (TD), benzene maruz
kaldiktan sonra hematotoksisite riskinde artis ve gesitli kanser
turlerine yatkinlik ile iliskilendirilmistir (46-47). Bu proteinin
degismis ifadesi akciger, mesane, meme, hepatoseliler karsi-
nom, akut miyeloid I6semi (AML), kolorektal kanser, gastroin-
testinal kanserler gibi birgok timaérde gorilmustir ve ayrica
Alzheimer hastaligi ile iliskilendirilmistir (48-50). Chao ve ark.
2006 yilinda NQO1 genindeki c.559C>T (p.Pro187Ser) varyan-
tinin enzimatik aktiviteyi azaltarak akciger kanser riskini arttir-
digini belirtmislerdir. Ayrica bu varyantin mesane ve kolorektal
kanserine yatkinhga da sebep oldugunu vurgulamiglardir (49).
Bu mutasyonu tasiyan kisinin ilerki yillarda akciger, mesane,
meme, hepatoselller karsinom, akut miyeloid |[6semi (AML),
kolorektal kanser, gastrointestinal kanserler gibi bircok kanser
gelisim riski bulunmaktadir. Ancak mutasyon tasiyicisi kisi erken
yasta oldigiinden bu slreg¢ degerlendirilememistir.

Tum yapilan aragtirmalar sonucunda tespit edilen aday varyant-
lar g6z 6niinde bulundurularak hazirlanan klinik rapor sonrasi
sarkom tanili hastalar ve diger aile bireyleri karsi karsiya kala-
bilecekleri riskler konusunda uyarildi ve bu riskleri minimum
diizeye indirebilmek igin klinik takip ve tarama o6nerileri sunul-
du. Bu kapsamda riskli aile bireylerinde rutin araliklarla klinik
fizik muayene eger slipheli bir belirtiye rastlanirsa da gesitli
gorintuleme teknikleri ile takibi 6nerildi. Ancak ailelerde yer
alan gocuk hastalar erken yasta kaybedilmis oldugundan takip
ve kontrolleri yapilamadi. Saptanmis olan aday varyantlarin
hastalik olusum siirecinde ne yonde patojenik etki yaratacak-
lari ancak gelecekte yapilacak olan daha genis hasta grubu ve
saglikli kontrollerin bulundugu calismalarla anlasilabilecektir.
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Amag: Calismamizda prediyabet ve diyabet olmayan hastalarda HOMA-IR
indeksi ile Trigliserid/Glukoz (TyG) indeksi, LDL-K/HDL-K oranini, Trigliserid/
HDL-K oranini ve Nétrofil/ Lenfosit Oranini (NLO) bir biri ile karsilagtirmayi
amagladik.

Gereg ve Yontem: Calismamiza Nigde Omer Halisdemir Universitesi Egitim
ve Arastirma Hastanesine 2019-2021 yillari arasinda basvuran 18-75 yas
arasinda 673’U kadin 890U erkeklerden olusan toplam 1433 hasta dahil
edilmistir. HOMA-IR indeksi, TyG indeksi, LDL-K/HDL-K orani, Trigliserid/
HDL-K orani, NLO hesaplamalari analizi yapilan testler vasitasiyla yapilmis-
tir.

Bulgular: Bulgularimiza gére diyabetik olmayan grupta Trigliserid/HDL-K
oraninin ve pre-diyabetik grupta NLO’nun rutinde kullanilan yontem olan
HOMA-IR indeksine gére hem de IR tahmininde kullanilan diger indekslere
gore duyarhhgr ve 6zgulligunin daha yiiksek oldugu tespit edildi. Ayrica
diyabetik olmayan grupta Trigliserid/HDL-K orani ile HOMA-IR indeksi
arasinda pozitif anlaml bir korelasyon sonucuna ulagilirken (r=0,219;
p<0,001), pre-diyabetik grupta NLO ile HOMA-IR indeksi arasinda anlamli
bir korelasyon sonucu bulunamadi (r=0,034; p=0,290).

Sonug: Sonug olarak, NLO pre-diyabetik hastalarda IR tahmininde HOMA-
IR yerine alternatif bir parametre olabilir. Ancak bunun referans yontem ile
verifikasyonu yapilan prospektif ¢alismalar ile dogrulanmasi gerektigi
dustncesindeyiz.

Anahtar kelimeler: Trigliserid/HDL-K orani, TyG indeksi, HOMA-IR orani,
LDL-K/HDL-K orani, NLO insiilin resistansi, metabolik sendrom

ABSTRACT

Objective: In our study, we aimed to compare Triglyceride/Glucose (TyG)
index, LDL-C/HDL-C ratio, Triglyceride/HDL-C ratio, and Neutrophil/
Lymphocyte Ratio (NLR) with the HOMA-IR index in non-diabetes and

prediabetes.
Material and methods: A total of 1433 patients were included 673

women, and 890 men, aged between 18-75 years, applied to Nigde Omer
Halisdemir University Training and Research Hospital between 2019-2021
in our study. HOMA-IR index, TyG index, LDL-C/HDL-C ratio, Triglyceride/
HDL-C ratio, and NLO values were calculated by means of the analyzed
tests.

Results: According to our findings, the sensitivity and specificity of the
Triglyceride/HDL-C ratio in the non-diabetic group and the NLR in the pre-
diabetic group were higher than the routinely used method, the HOMA-IR
index, as well as other indexes used in IR estimation. In addition, while a
positive significant correlation was found between the Triglyceride/HDL-C
ratio and the HOMA-IR index in the non-diabetic group (r=0.219; p<0.001),
there was no significant correlation between NLR and HOMA-IR index in
the pre-diabetic group (r=0.219; p<0.001), r=0.034; p=0.290).
Conclusion: NLR may be an alternative parameter to predict IR in pre-
diabetic patients. However, we think that there is a need for prospective
studies that are verified by the reference method.

Keywords: Triglyceride/HDL-C ratio, TyG index, HOMA-IR ratio, LDL-C/
HDL-C ratio, NLO insulin resistance, metabolic syndrome
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GiRiS

insiilin rezistansi (IR) basta metabolik sendrom olmak Uizere, tip
2 diyabet, iskelet kasina ile adipositlere glukoz girisini etkileyen
inslin sinyal bozukluklarina yol agan ve bu patolojilerin gelisimini
destekleyen bir durumdur (1). IR belirlemede gesitli yontemler
kullanilsa da altin standart yontem olarak hiperinsilinemik o6gli-
semik klemp testi kabul edilmektedir. Ancak bu ydntemin pahali,
zaman alici ve kolay erisilebilir olmamasindan dolayi klinik labora-
tuvarlarda daha pratik yontemler tercih edilmektedir (2,3). Bun-
larin baginda HOMA-IR indeksi hesaplama yontemi gelmektedir.
HOMA-IR indeksi hesaplamasi yapilirken aglik glukoz ve inslin se-
viyeleri kullanilmaktadir. Ancak bu yontemde HOMA-IR indeksi ile
IR hesaplanirken bir takim gigliklerle karsilagiimaktadir. Bunlardan
ilki HOMA-IR indeksi hesaplamasinda kullanilan serum insiilin di-
zeylerinin 6lglimu ile ilgili standardizasyonun heniiz yeterli dlizeyde
olmayisi hem de insiilin diizeylerinin biyolojik ¢esitliliginin (bireysel
ve bireyler arasi degiskenlik sirasiyla %21,1 ve %58,3) yiiksek olma-
sidir (4). Buna bagli olarak HOMA-IR indeksi gibi insulin seviyeleri
kullanilarak gelistirilmis ve IR tahmininde dogrudan etkili olan for-
muillerinde standardizasyonunu etkilemis olacaktir (4). Digeri ise
ozelikle serum insilin testinin saghk tim laboratuvarlarda mevcut
olan bir test olmayisi ve ayni zamanda insilin 6lgim yonteminin
glinlik pratik kullanim igin yiiksek maliyete sahip olmasidir (5). Bu
sebeplerden dolayi, kolay ulasilabilir, glivenilir ve ucuz yontemlere
ihtiyag oldugu gergegi ortaya ¢ikmistir. IR olusmaya bagsladiginda
en ¢ok etkilenen metabolizmalardan birisi lipid metabolizmasidir.
Ozellikle lipid anormalliklerine yiiksek trigliserid diizeyleri ve dii-
suk HDL duzeyleri eslik ederken, IR ile birlikte hepatik trigliserid
lipaz aktivitesinin artmasi sonucunda HDL2 diizeyleri azalirken,
kolesterol orani yliksek olan HDL3 ve LDL diizeyleri artmaktadir.
Lipoprotein Lipaz aktivitesinin azalmasi sonucu ise, HDL kolesterol
duzeyleri azalirken, trigliserid diizeyleri artmaktadir. Bu bilgilerden
yola gikarak LDL-K/HDL-K, Trigliserid/HDL-K oranlari daha 6énce IR
hesaplama yontemleri olarak kullaniimistir (6, 7). Son dénemlerde
ise, IR hem de kardiyovaskiiler hastalik riskini tespit etmek amaciy-
la daha ucuz bir yontem olan trigliserid/glukoz (TyG) indeksi gelis-
tirilmistir (8, 9). Yapilan bir galisma IR tespit etmede kullanilan ve
altin standart olarak kabul edilen hiperinsiilinemik 6glisemik klemp
testinin, HOMA-IR indeksi hesaplama yontemine gore TyG ile daha
iyi bir korelasyon gosterdigini ortaya koymustur (9).

IR’ye bagli olarak pek gok metabolik hastaligin ortaya ¢ikmasi, bilim
insanlarini IR lizerine odaklanmaya ve galismalar yapmaya yonlen-
dirse de IR karmagsik bir patogeneze sahiptir ve mekanizmasi halen
tam olarak aydinlatilamamistir. IR’nin pek ¢ok hastaliga sebebiyet
vermesinin yani sira giinimdizde IR mekanizmasi inflamasyon ile
de iligskilendirilmistir. Hatta NLO’nunsubklinikinflamasyonda yeni
bir biyobelirteg olarak kabul gérmesiyle son donemlerde NLO ile
IR de birbiriyle iliskilendirilmistir (10, 11).

Bu bilgiler 1si8inda hastanemize basvurmus pre-diyabet ve diyabet
olmayan hastalarin hem HOMA-IR indeksini hem de TyG indeksi,
LDL-K/HDL-K orani, Trigliserid/HDL-K oranini ve NLO’yi hesaplayip
bir biri ile kiyasladik.

GEREC VE YONTEM

Calismamiz retrospektif bir calismadir. Calismamiza Nigde Omer

Halisdemir Universitesi Egitim ve Arastirma hastanesine 2019-
2021 yillari arasinda bagvuran 18-75 yas arasinda 673’U kadin 890U
erkeklerden olusan toplam 1433 hasta dahil edilmistir.

Hastalar (Amerikan Diyabet Dernegi) ADA kriterlerine gére HbAlc
degerlerine gore diyabet olmayan (<%5,7) ve prediyabet olan
((>=5.7%-6.4% (<6,5%)) olmak tzere iki gruba ayrildi (12). Diyabet
olmayan hastalar grup | (n=441), prediyabet (n=992) olan hastalar
ise grup Il olarak gruplandirildi. Bu hastalardan ayni 6rnekten iste-
mi yapilan ve sabah saatlerinde verilmis kan numunesinden serum
HDL, LDL, Trigliserid, inslin ve glukoz (plazma cut-off>=126 serum
cutoff>=120; DM tanisi igin diizeyleri ile tam kan numunelerinden
hemogram ve HbA1c diizeyleri retrospektif olarak incelendi (12).
Aclik serum glukoz, HDL, Trigliserid diizeyleri Cobas c701 (Roche)
biyokimya analizériinde spektrofotometrik yontem ile dlgultirken,
aclik serum instilin diizeyleri Cobas €801 (Roche) hormon analizo-
rinde elektrokemiliiminesans yontem ile 6lgtldi. Tam kan sayimi
XN-1000 (Sysmex) cihazinda analiz edilirken, HbAlc dizeyleri To-
soh G8 cihazinda HPLC yontemi ile analiz edildi.

LDL-K diizeyleri modifiye edilmis Friedewald yontemi ile hesap-
landi (13). Boylece trigliserid duizeyleri 1000 mg/dL ye kadar olan
hastalarda olusabilecek sapmanin 6niine gegildi. HOMA-IR indek-
si; (achk glukoz x aclik instilin)/405 formiline gére hesaplandi ve
cut-off degeri 2,5 olarak alindi. Buna gore HOMA-IR indeksi 2,5
ve Uizeri olan hastalar IR yéniinden pozitif olarak kabul edildi (14).
TyGindeksi;Ln[(aclik trigliserid) (mg/dL) X aglik glukoz (mg/dL)/2]
formiliine gore hesaplanirken, LDL-K/HDL-K; [(fasting LDL) (mg/
dL) X HDL (mg/dL)], Trigliserid/HDL-K; [(aglik trigliserid) (mg/dL) X
HDL (mg/dL)], NLO; [(n&trofil X 10%/uL) / (Lenfosit X 10°/uL)] oran-
lar direkt olarak sayisal degerler bir birine boliinerek hesaplandi.

Calismaya dahil etme ve etmeme kriterleri:

- 18-75 yas arasindaki hastalar

- Sabah 07:00-10:00 saatlerinde ve yaklasik 8-10 saat agligi takiben
kan numunesi alinan hastalar

- Hikayesinde ticari insilin kullanim olmayanlar (hastane kayitlari
dikkate alinarak belirlendi)

- Ek olarak hastane tani bilgilerine gore pankreatik bir hastaligl,
karaciger yetmezligi, akut enfeksiyon tanisi ve kronik hastaligi ol-
mayan bireyler ¢alismaya dahil edilirken, yukaridaki kriterleri kar-
silamayan bireyler ise ¢alisma digi tutulmustur.

Ayrica insllin testi icin standardizasyonunda yasanan yetersizlikler
sebebiyle CLSI-EP15A3 kriterlerine gore 5 giin 5 galisma 5*5 top-
lam 25 tekrar ile tekrarlanabilirlik ve laboratuvar i¢i CV’ler hesap-
landi. Seviye 1 kontrol igin (ortalama: 21,84 bulundu), katalog verisi
21,9 idi. Tekrarlanabilirlik CV: %1,1 bulundu (katalog verisi EP5A2
ye gore %3,2 idi). Laboratuvar igi CV: %2,39 bulundu (katalog verisi
EP5A2 ye gore %4,2 idi). Seviye 2 kontrol icin, tekrarlanablirlik CV:
%0,77 bulundu (katalog verisi %3,7 idi). Laboratuvar igi CV: %1,35
bulundu (katalog verisi %4,6 idi).

BULGULAR

Hastalarimiza ait yas ve degerlendirilen parametrelerin orta-
lama ve ortalamanin standart hatasi (standard error of mean,
SEM) degerleri Tablo 1’de verilmistir.
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Tablo 1: Degerlendirilen parametrelerin ortalama ve standart sapma degerleri

Diyabet olmayan (n=441)

Pre-diyabet (n=992)

Parametreler, unite Grup | Grup Il p
Ortalama +SEM Ortalama *SEM

Yas (yil) 37,5 0,57 43,6 0,26 <0,01
Achk Glukoz mg/dL 87,7 0,29 101,3 0,27 <0,01
Aclik insiilin 13,1 0,29 14,5 0,16 <0,01
HDL mg/dL 51,1 0,58 43,9 0,26 <0,01
Trigliserid mg/dL 127,7 3,56 123,1 2,52 0,225
LDL mg/dL 103,1 1,75 77,5 1,31 <0,01
HbAlc % 5,2 0,01 5,85 0,01 <0,01
NétrofilX 10°/uL 4,03 0,06 8,37 0,13 <0,01
Lenfosit X 10°/uL 2,4 0,03 2,42 0,02 0,589
TyG indeksi 8,49 0,02 8,63 0,01 <0,01
HOMA-IR indeksi 2,19 0,06 3,65 0,04 <0,01
LDL-K/HDL-K orani 2,14 0,04 1,75 0,03 <0,01
Trigliserid /HDL-K orani 2,86 0,12 2,93 0,07 0,631
Nétrofil/Lenfosit Orani (NLO) 1,82 0,05 4,68 0,19 <0,01
WBC X 10%/uL 6,19 0,11 9,48 0,35 <0,01

HDL-K: Yiiksek yogunluklu lipoprotein- Kolesterol (High Density Lipoprotein- Cholesterol), LDL-K: diistik yogunluklu lipoprotein- Kolesterol (Low Density Lipoprotein-

Cholesterol), TyG: Trigliserid/Glukoz, WBC; beyaz kan hiicresi (White Blood Cell).

Grup I'ninTyG indeksi, LDL-K/HDL-K orani, Trigliserid/HDL-K
orani ve NLO degerlerine ait cut-off, sensitvite ve spesifite
degerleri ROC analizi yapilarak belirlenmistir (Sekil 1). Mevcut
¢alismada retrospektif olarak taranan hastalarda IR belirlemek
icin rutinde kullanilan HOMA-IR indeksi i¢in cut-off degeri 2,5
alindiginda, TyG indeksi, LDL-K/HDL-K orani, Trigliserid/HDL-K
orani ve NLO arasinda en yiksek AUC (0,650) degeri Triglise-
rid/HDL-K oranina aittir. Ayrica diyabet olmayan grubun (Grup
1) Trigliserid/HDL-K oranina ait duyarlilik (%61) ve 6zgulluk
(%61) degerleri diger parametrelere gore daha ylksek bu-
lunurken, cut-off degerimiz tim popilasyon i¢in 2,20 olarak
belirlendi (Tablo 2).

ROC EGRisi

— LDL-C/HDL-C Oram

Trigliserid/HDL-C Oram

NLO,
———— TyG Indeks
Referans Cizgisi

Duyarhhik

1-Ozgiilliik

Sekil 1: Diyabetik olmayan hastalar igin ROC egrisi; TyG indeks,
LDL-K/HDL-K orani, Trigliserid/HDL-C orani ve NLO’ye karsi
HOMA-IR indeksi

Tablo 2: Diyabetik olmayan hastalarda degerlendirilen
parametrelerin AUC, Cutt-off (kesim noktasi), duyarhlik ve
ozgulluk degerleri

Parametreler AUC (95%) Cutt-off p Duyarlilik - Ozgiilliik

(%) (%)
TyG indeksi 0,641 8,48 <0.001 61 60
LDL-K/HDLK 0,601 1,97 <0,001 58 58
orani
Trigliserid/
HDLK oran: 0,650 2,20 <0,001 61 61
NLO 0,481 161 0,481 49 49

TyG: Trigliserid/Glukoz, HDL-K: Yiiksek yogunluklu lipoprotein- Kolesterol
(High Density Lipoprotein- Cholesterol), LDL-K: duisiik yogunluklu lipoprotein-
Kolesterol (Low Density Lipoprotein-Cholesterol), NLO: Nétrofil/Lenfosit
Orani.
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Sekil 2: Pre-diyabetik hastalar igin ROC egirisi; TgG indeksi,
LDL-K/HDL-K orani, Trigliserid/HDL-C orani ve NLO’ye karsi
HOMA-IR indeksi
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Grup II'nin TyG indeksi, LDL-K/HDL-K orani, Trigliserid/HDL-K
orani ve NLO degerlerine ait cut-off, duyarlilik ve 6zgullik de-
gerleri ROC analizi yapilarak belirlenmistir (Sekil 2). Mevcut ¢a-
lismada retrospektif olarak taranan hastalarda IR belirlemek
icin rutinde kullanilan HOMA-IR indeksi igin cut-off degeri 2,5
alindiginda, TyG indeksi, LDL-K/HDL-K orani, Trigliserid/HDL-K
orani ve NLO arasinda en yliksek AUC (0,822) degeri NLO’ye
aittir. Ayrica pre-diyabet grubun (Grup Il) NLO igin duyarhlik
(%74) ve 6zglllik (%75) degerleri diger parametrelere gore
daha yiksek bulunurken, cut-off degerimiz tim populasyon
icin 2,04 olarak belirlendi (Tablo 3).

Tablo 3: Pre-diabetic hastalar (Grup Il) icin degerlendirilen
parametrelerin AUC, Cut-off (kesim noktasi), duyarlilik ve
ozglllik Degerleri

Duyarlik Ozgiilliik

Parametreler AUC (95%) Cutt-off

(%) (%)
TyG indeksi 0,431 8,52 0,006 39 35
LDL-K/HDL-K 0,218 1,95 <0,001 27 27
orani
Trigliserid/
HDL-K oram: 0,466 2,28 0,176 26 39
NLO 0,822 2,04 <0,001 74 75

NLO: Nétrofil/Lenfosit orani

Grup I'in korelasyon sonuglarina gére; HOMA-IR indeksi ile, TyG
indeksi, LDL-K/HDL-K orani, Trigliserid/HDL-K orani ve NLO ara-
sinda pozitif bir korelasyon tespit edildi (sirasiyla r=0,311;p<0,0
01,r=0,181;p<0,001,r=0,219; p<0,001,r=0,150;p=0,002).

Grup Il'inkorelasyon sonuglarina gore; HOMA-IR indeksi ile, TyG
indeksi ve Trigliserid/HDL-K orani arasinda pozitif bir korelasyon
tespit edilirken (sirasiyla r=0,287; p<0,001, r=0,340; p<0,001),
LDL-K/HDL-K orani ve NLO ile herhangi bir korelasyona rastlan-
mamustir (sirasiyla r=-0,013; p=0,672, r=0,034; p=0,290).

Grup I'in HbAlc sonuglari ile Trigliserid/HDL-K ve TyG indeksi
arasinda pozitif anlamli bir korelasyon tespit edilirken (sirasiyla
r=0,121; p<0,01, r=0,153; p<0,01) , NLO ve HOMA-IR indeksi ile
HbA1c sonuglari arasinda herhangi bir korelasyona rastlanma-
mistir (sirasityla r=-0,005; p=0,910, r=0,083; p=0,082).

Grup II’nin HbA1c sonuglari ile Trigliserid/HDL-K, TyG, ve

HOMA-IR arasinda pozitif anlaml bir korelasyon bulunurken
(strastyla r=0,089; p=0,005, r=0,159; p<0,01, r=0,217; p<0,01)
NLO ile HbA1lc arasinda negatif anlamli bir korelasyon bulundu
(r=-0,234; p<0,01).

Grup | ve Grup II'nin sonuglari dikkate alindiginda; Grup | igin
duyarlilik ve 6zgiillik en yliksek Trigliserid/HDL-K orani olarak
tespit edilmistir.

Farkli yas dekatlarina gére yapilan istatistiksel degerlendirme
neticesinde 30-39 dekatinda kadinlarin NLO ortalamasi, erkek-
lerin NLO ortalamasina gore istatistiksel anlamli yuiksek bulun-
du. 40-49 yas dekatinda ise erkeklerin NLO ortalamasi, kadinla-
rin NLO ortalamasina gore istatistiksel olarak anlamli ylksekti.
Ayrica 20-29, 50-59, 60-69 yas dekatlarinda erkekler ile kadin-
larin NLO degerleri arasinda anlamli bir fark yoktu (Tablo 4).

TARTISMA

Calismada retrospektif olarak elde edilen hasta sonuglarin-
dan TyG indeksi, LDL-K/HDL-K orani, Trigliserid/HDL-K orani ve
NLO ile rutinde insilin direnci tahmininde kullanilan HOMA-IR
indeks degerleri hesaplanip bir biri ile kiyaslandi. Elde ettigi-
miz sonuglara gore 6ne ¢ikan ilk bulgumuz, diyabeti olmayan
hastalarda (Grup 1) Trigliserid/HDL-K oraninin, pre-diyabetik
hastalarda ise NLO’ya ait AUROC, duyarlilik ve 6zgiilliik degeri-
nin istatistiksel olarak IR tahmininde kullanilan diger indeks ve
oranlara gore daha yiksek olmasiydi.

HOMA-IR indeksinde kullanilan serum insilin dizeyleri ilgi-
li 6zellikle epidemiyolojik ¢alismalarinin sinirli sayida olmasi,
standardizasyonunda yasanan sorunlar ve birinci basamak gibi
yalnizca basit testlere izin verilen her saghk kurumunda anali-
zinin yapilmamasi IR tahmininde bu indeksin kullaniimasinda
sorun teskil etmektedir (4, 5). Bu sebeple IR gibi hem metabolik
sendrom hem de koroner kalp hastaligi, polikistik over send-
romu (PCOS), karaciger yaglanmasi gibi bir gok hastalikta yarar
saglayan boyle bir tanisal durumun degerlendirilmesi icin fiyat
etkinligi ve standardizasyonu saglanmis indekslerin kullaniimasi
poptler hale gelmistir. Trigliserid/HDL-K orani ve IR arasindaki
iliskinin farkh etnik kokenler agisindan incelendigi bazi ¢alis-
malar, Trigliserid/HDL-K orani ve IR arasinda kuvvetli bir iligki
oldugunu savunurken, Sumner ve arkadaglari ise Trigliserid/
HDL-K orani ve IR arasinda zayif bir iliski oldugunu savunmus-
lardir (15-19). Metabolik sendrom IR ile iligkili bir durumdur. Bu

Tablo 4: Kadin ve erkek arasinda farkli yas gruplarinda NLO’nun karsilastirilmasi

Sayi Ortalama yas (Yil) NLO (medyan-IQR)/ ortalamat s.s.
Grup K E K E p degeri K E p degeri
20-29 21 (%75) 7 (%25) 23,9 27,0 <0,01 1,91(1,32-2,55) 1,75 (1,50-2,14) 0,693
30-39 56 (%40,9) 81(%59,1) 35,3 36,8 <0,01 1,96+0,33 1,80+0,54 <0,01
40-49  85(%12,9) 575 (%87,1) 43,9 42,2 <0,01 1,67+0,60 4,86+1,94 <0,01
50-59 63 (%68,4) 29(%31,6) 54,3 52,9 <0,01 1,37(1,15-1,84) 1,66 (1,30-1,88) 0,084
60-69 41 (%75,9) 13(%24,1) 60,4 63,4 <0,01 1,54 (1,23-2,04) 1,70 (1,47-1,90) 0,491

NLO: Nétrofil/Lenfosit Orani, K:kadin, E: erkek, IQR: Inter quartile range (inter kuartil aralik), SS: Standart sapma
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ylzden metabolik sendrom ile iliskili dislipidemide karsimiza
¢ikan basta LDL-K/HDL-K orani olmak tizere lipid oranlarindaki
degismelerde IR ile iliskilendirilebilmektedir (20). Hatta farkl
bir calismadan elde edilen veriler LDL-K/HDL-K oraninin, pre-
diyabet gelisimi icin bagimsiz risk faktori oldugu bildirilmek-
le birlikte lipid diistrtici tedavinin pre-diyabet gelisim riskini
azaltacagi vurgulanmistir (21). Her ne kadar genel kani LDL-K/
HDL-K oraninin, IR tahmininde yararli olabilecegi yoniinde olsa
da hem abdominal obezitesi bulunan tip 2 diyabetli hastalar-
da LDL-K/HDL-K oraninin IR ile korelasyon géstermedigi hem
de metabolik sendromu olarak hastalarda HOMA-IR ile LDL-K/
HDL-K korelasyon gorilmedigi tespit edilmistir (22, 23).

Mevcut galismada diyabetik olmayan grup ve pre-diyabetik
grupta Trigliserid/HDL-K orani ile HOMA-IR indeksi arasinda
tespit ettigimiz pozitif korelasyondan yola gikarak Trigliserid/
HDL-K orani ve IR iliskisinden bahsedebiliriz. Ayrica diyabetik
olmayan grupta ROC analizi ile elde edilen verilere goren ylksek
AUROC, duyarhlk ve 6zgillik degeri Trigliserid/HDL-K oranina
aitti. Ancak lipid panelinin kullanildigi diger parametreler olan
LDL-K/HDL-K orani ile TyG indeksinine ait AUROC, duyarlilik ve
Ozgullik degerlerinin Trigliserid/HDL-K oranina oldukga yakin
oldugu goruldu. Degerler arasindaki bu derece yakinhgin, diya-
betik olmayan grupta lipid panelindeki degisikliklerin IR tahmi-
ninde yararli olabilecegini sdyleyebiliriz.

NLO subklinik inflamasyonun belirteci olarak bilinmektedir ve
IR mekanizmasi inflamasyon ile iliskili oldugu igin NLO’nin IR
tahmininde yarar sagladigini savunan yayinlar bulunmaktadir
(10, 24-25). NLO’nin obez hastalarda glukoz intoleransinin erken
tahminindeki yeri degerlendirilirken, NLO’nin sadece IR bulu-
nan obez hastalarda yiksek oldugu bulunmustur (24). Saglikli
katilimcilar ile kiyaslandiginda obez hastalarda NLO’nin daha
yuksek bulundugu galismada bu durumun ayni zamanda IR ile
iliskili oldugu belirtilmistir (25). Yeni tani almis diyabetik hasta-
larda yuksek NLO degerlerinin IR ile 6nemli dlglde iliskili ola-
bilecegi savunulurken, NLO Olglimiiniin ucuz ve prediktif bir
belirteg oldugu bildirilmistir (10). Benzer bir yorum metabo-
lik sendromlu hastalarda yapilan ¢alismada ortaya konulmus
ve NLO’nin IR tahmininde dnemli bir belirte¢ oldugu savunul-
mustur (26). Asiri kilolu ve obez ¢ocuklarda yapilan galismada,
artmis NLO degerlerinin IR varliginin gostergesi olabilecegi bil-
dirmistir (27). Gestasyonel diyabet ve NLO iliskisinin incelendi-
gi arastirmada, ylkselmis NLO duzeylerinin gebelik sirasinda
hiperglisemik olan hastalarda klinik olarak olumsuz bir faktor
olabilecegi bildirilmistir (28). Yapilan galismalarin ¢ogu artmis
NLO diizeylerinin tip 2 diyabetli hastalarda zayif glisemik kont-
rol ile iliskili oldugunu savunmustur (29-31). Bunlarin yani sira
Akin ve arkadaslari NLO’nin diyabetik hastalarin takibinde kolay
olgulebilir, kan alma disinda girisimsel islem gerektiremeyen,
kolay ulasilabilir ve maliyet etkinligi olan bir parametre olarak
kullanilabilecegi bildirmistir (31). Calismalarin aksine Mendes
ve arkadaslari hiperglisemi hasta grubu ile normoglisemik hasta
grubu arasinda NLO dizeyleri agisindan bir farka rastlamamistir
(32). Metabolik sendrom ve NLO iliskinin degerlendirildigi calis-
malar, NLO’nun artan diizeyleri ile birlikte metabolik sendrom
risk artisinin iligkili oldugunu bildirmislerdir (33, 34). Dusuk de-

receli bir inflasyon belirteci olan NLO’nin santral obezite ile ilis-
kili oldugunu savunan galisma, diyabet insidansinin ve siddeti-
nin NLR ile iliskili oldugunu belirtmistir. Ayrica hipertansiyon ve
hiperlipidemi durumunda daha ylksek NLR diizeylerinin olustu-
gunu ve metabolik sendrom ile iliskili oldugunu savunulmustur
(34). Mevcut calismada pre-diyabetik grupta NLO degerine ait
AUROC, duyarlilik ve 6zglillik degerleri istatistiksel olarak IR
tahmininde kullanilan Trigliserid/HDL-K orani ve LDL-K/HDL-K
ile TyG indekslerine gére daha yiksek bulunmustur.

NLO yasa gore farkl dekatlarda degisiklik gosteren bir paramet-
redir. Saglkh popilasyonda yapilan bir ¢calisma farkli dekatlarda
NLO degerinin en yasl grupta (>70 yas) en yuksek, en geng
grupta (<20 yas) en disuk degere sahip oldugunu bildirmistir
(35). Calismamizda 20-29, 50-59 ve 60-69 yas dekatlari arasinda
kadin ve erkek yas gruplari arasinda NLO dizeyleri agisindan
istatistiksel olarak anlamli bir fark elde edilemedi. Diger grup-
larda ise istatistiksel olarak anlamli bir fark vardir. Ancak has-
taneye basvuran ve galisma dahil etme kriterlerine gore ince-
lenen hastalarin cinsiyet dagilimlarinin homojen olmamasi yas
dekatlari ve cinsiyete gore degerlendirmeyi zorlastirmaktadir.
Bu nedenle homojen dagilim gosteren 6rneklemenin segildigi
calismalarin yapilmasi ile daha dogru sonuglar elde edilebilecegi
dislincesindeyiz.

Ulusal Tirkiye Diyabet, Hipertansiyon, Obezite ve Endokrinolo-
jik Hastaliklar Prevalans Calismasi-Il (TURDEP-II)'nin diizenlemis
oldugu rapor neticesine gore HbA1lc'ye gore diyabet tanisi alan
kisilerin, aglik plazma glukozu veya oral glukoz tolerans testi ile
tani alan kisilere gére metabolik agidan [viicut agirhgi, bel gev-
resi, lipid ve kan basinci (KB) yontinden] daha olumsuz durumda
olduklarini bildirilmistir (36). Calismamizda, pre-diyabetik has-
ta grubunda HbA1c sonuglari ile Trigliserid/HDL-K orani, TyG
indeksi, HOMA-IR indeksi ve NLO arasinda anlamli korelasyon
sonuglarina ulasilmistir. Dolayisiyla, bu indeks ve oranlar kullani-
larak IR tahmininin yani sira pre-diyabetik donemde metabolik
acidan olumsuz durumlar hakkinda bilgi edinilebilir.

SONUC

Sonug olarak, NLO’nin IR direnci tahmininde belirteg olarak
kullanilmasi yararli olabilir ancak rutinde hali hazirda IR tah-
mininde kullanilan HOMA-IR ile NLO arasinda prediyabetik
grupta anlamli bir korelasyonun olmamasi, NLO’yu kanita ve
¢alismaya ihtiyag duyan zayif bir parametre haline getirmekte-
dir. Bu sebeple NLO’nin oraninin IR tahminindeki roliiniin daha
iyi anlasilabilmesi igin, 6zellikle IR belirlemede altin standart
olan hiperinsilinemik 6glisemik klemp yontemi ile validasyonu
yapilmalidir. Mevcut ¢alismada elde edilen sonuglarin hastalk
gruplarina, yas, cinsiyet ve poptlasyonlara gore ayrilan pros-
pektif calismalar ile desteklenmesi gerektigi diisiincesindeyiz.

Calismanin sinirlamalari

Calismamiz iyi bir sekilde tasarlanmasina ragmen bir takim si-
nirlamalar mevcuttu. Bunlardan birincisi hastalar retrospektif
tarandigi igin IR’ye neden temel mekanizmalardan olan oksida-
tif stress, inflamasyon, insilin reseptor mutasyonu gibi hiicresel
mekanizmalar hakkinda bilgi edinilemedi. ikincisi calismanin
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yine retrospektif olmasindan dolayi lipid metabolizmasinda
6nem arz eden antropometrik 6lglim sonuglarina (BMl, bel
cevresi, boyun gevresi, kilo ve boy) gibi sonuglara ulasamadik.
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ABSTRACT

Objective: Several countries have used mesenchymal stem cells (MSCs) in
clinical trials for treating Coronavirus-19 (COVID-19) patients, considering
their therapeutic effects through tissue repair and anti-inflammatory
mechanisms. This study aimed to investigate the early effects of MSC
application in COVID-19 pneumonia patients on clinical and inflammatory
parameters and life expectancy.

Material and Method: We retrospectively analyzed 164 unvaccinated
patients with COVID-19 pneumonia (all age groups) who had applied to
the Republic of Turkiye, Ministry of Health, Department of Tissue, Organ
Transplantation, and Dialysis Services and received the MSC application
from March 1, 2020 to March 1, 2021.

Results: Using the Kaplan Mayer survival analysis, the cut-off age (which
significantly increased the survival risk) was found to be 61 years. Females
had a 1.56 times higher risk of death than males. Sixty-eight percent
(113/164) of the patients had a comorbidity, which increased the risk of
death by 1.58 times compared to those without any comorbidity. The
presence of coronary artery disease increased the risk of death by 1.79
times. Further, the risk of death was 7 times higher in intubated patients
than in those who were not (95% Cl: 3.72-13.17). Unfortunately, 64%
(106/164) of the patients died. Lastly, there was a statistically significant
increase in the post-MSC treatment median Sequential Organ Failure
Assessment Score (SOFA) score values at the time of application, on days
3, 7, 14, and until the end (discharge/exitus).

Conclusion: This study was conducted with unvaccinated patients and
MSC treatment for COVID-19-related pneumonia is not adequately
effective.

Keywords: Coronavirus, COVID-19, mesenchymal stem cell, mortality,
survival

(074

Girig: Birkag tlke, doku onarimi ve anti-inflamatuar mekanizmalar yoluyla
terapotik etkilerini goz 6éniinde bulundurarak, Koronaviriis-19 (COVID-19)
hastalarini tedavi etmek igin klinik deneylerde mezenkimal kok hicreleri
(MKH) kullanmistir. Bu ¢alisma, COVID-19 pnémoni hastalarinda MKH
uygulamasinin klinik ve inflamatuar parametreler ve yasam beklentisi
Uzerindeki erken etkilerini aragtirmak amagladi.

Gereg ve Yontem: Turkiye Cumhuriyeti Saglik Bakanligi Doku, Organ Nakli
ve Diyaliz Hizmetleri Daire Bagkanligi’'na basvuran ve 1 Mart 2020 - 1 Mart
2021 tarihleri arasinda MKH uygulamasi igin basvurusu olan COVID-19
pnomonisi (tim yas gruplari) olan asilanmamis 164 hastayi geriye doniik
olarak inceledik.

Bulgular: Kaplan Mayer sagkalim analizi kullanilarak, kirihm yasi (hayatta
kalma riskini nemli 6lgtide artiran) 61 yil olarak bulundu. Kadinlar erkek-
lere gore 1.56 kat daha fazla 6lim riskine sahipti. Hastalarin %68’inde
(113/164) komorbidite mevcuttu ve bu komorbiditesi olmayanlara gére
olum riskini 1,58 kat artiriyordu. Koroner arter hastaligi varligi 6lam riskini
1,79 kat artirdi. Ayrica, entlibe hastalarda entiibe olmayanlara gére 6lim
riski 7 kat daha yuksekti (%95 GA: 3.72-13.17). Maalesef hastalarin %64’u
(106/164) 6ldu. Son olarak, MKH sonrasi tedavi medyan Sirali Organ
Yetmezligi Degerlendirme Skoru (SOFA) degerlerinde uygulama sirasinda,
3, 7, 14. gunlerde ve sonuna kadar (taburcu/6lim) istatistiksel olarak
anlamli bir artis oldu.

Sonug: Bu ¢alisma asilanmamis hastalarla yapilmistir ve COVID-19 ile ilig-
kili pndmoni igin MKH tedavisi yeterince etkili degildir.

Anahtar Kelimeler: Koronavirts, COVID-19, mezenkimal kok hiicre, morta-
lite, sag kalim
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INTRODUCTION

Coronavirus-19 (COVID-19) was first identified in Wuhan, China
in December 2019 and as it continued to mutate, it became
a pandemic that spread globally. Initially, the disease led to
extensive admissions to the emergency service with concomi-
tantly high mortality rates, which overwhelmed the emergency
clinic physicians as well as the patients and their relatives. Thus
far, no COVID-19-specific drug is available for treating infected
patients; meanwhile, drug, and vaccine studies have continued
to look for definitive treatment (1). Different treatment stra-
tegies have been applied, especially in severe cases, but an
absolute effective and safe treatment has not yet been found,
and the search is ongoing due to the associated high mortality
and morbidity (1).

Mesenchymal stem cells (MSCs) have reportedly strong immu-
nomodulatory properties; accordingly, it is proposed that MSCs
may be beneficial in mitigating or even preventing a cytokine
storm (2). Essentially, MSCs exert a positive immunomodulatory
effect and have differentiation properties (3). Most of them
secrete cytokines by a paracrine effect or can cause immu-
nomodulation by directly affecting the immune cells (4). and
these effects are triggered via Toll Like Receptor (TLR) receptor
activation (5,6). MSCs are powerful cells that have less immu-
nogenicity and produce a variety of paracrine factors, including
antimicrobial peptides, growth factors and anti-inflammatory
proteins (6,7).

Studies conducted on MSCs over the last decade have boos-
ted expectations for both patients and physicians regarding
MSCs as a treatment modality (7). MSCs are obtained from
different body tissues, with bone marrow, umbilical cord, pla-
centa, and adipose tissue being the main sources (8,9). Bone
marrow (BM)-derived MSCs are most commonly used in clini-
cal trials; however, the number, differentiation potential, and
maximum lifetime of MSCs in BM decrease as age increases
(4,9,10). In recent years, oil-derived MSCs have gained signifi-
cant attention due to the ease of obtaining and storing them
in cell banks. (11).

In several experimental studies, intratracheally and intraveno-
usly administered BM-derived MSCs accelerated lung repair,
restored alveolar fluid clearance, and improved arterial oxy-
genation (12-15). The aforementioned effects have ensured
their extensive use in cell-centered therapeutic trials within
preclinical and clinical research (12-15). The preclinical data
for MSCs suggest that they are not only effective for acute lung
injury caused by bacterial infections but also provide therapeu-
tic benefits in acute traumatic lung injury (16). Although only a
small proportion of MSCs were localized in the damaged lung,
the administration of mouse BM-derived MSCs normalized the
level of pro-inflammatory cytokines in a murine model of ble-
omycin-induced lung injury (17).

Many studies have demonstrated its reliability for graft ver-
sus host disease (GVHD), systemic lupus erythematosus (SLE),

and other immune-mediated inflammatory diseases (18,19). All
possible therapeutic agents are being tested against COVID-19
disease, and MSC application has also been used within the
scope of clinical trials and research projects in Turkiye. It is cri-
tical to know the treatments and practices used in emergency
services (wWhere the patients receive their first treatments), in-
patient services, and even intensive care units. Ensuring app-
ropriate communication between different doctors working in
the emergency department, who are mostly prime responders
to hospital admissions, will have a significant impact on treat-
ment compliance.

Our study was conducted to evaluate the effects of MSC appli-
cation in COVID-19 pneumonia in terms of the change in clinical
and laboratory parameters, and life expectancy recorded in
the data system of the Republic of Turkiye, Ministry of Health,
Department of Tissue, Organ Transplantation, and Dialysis Ser-
vices after the application.

MATERIALS AND METHODS

Study participants and design

Between March 2020 and March 2021, patients treated for
COVID-19 pneumonia, to Universities or Training and Research
Hospitals in Turkiye were retrospectively analyzed. The study
started after the approval from ethics committee. Patients in
all age groups who received permission to have MSC applicati-
on from the Department of Tissue, Organ Transplantation and
Dialysis Services were selected. All patients were unvaccinated
against COVID-19.

Patient selection:

COVID-19 patients who were diagnosed with reverse trans-
cription polymerase chain reaction (RT-PCR) and received tre-
atment with a combination of Standard medical treatment and
MSCs included in this study.

Patients given MSC treatment approval by the Department of
Tissue, Organ Transplantation and Dialysis Services, according
to the recommendations of the Turkish Ministry of Health’s
Science Committee.

Pregnancy, presence of malignant tumor, history of allergy, ad-
ditional treatments (ie Intravenous Immunoglobulin, Plasmap-
heresis, IL-6 receptor antagonists) were determined as exclusi-
on criteria. The flow chart of the patients to be included in the
study is given in Figure 1.

Applied treatments:

According to the Science Committee of the Turkish Ministry of
Health, hydroxychloroquine and Favipiravir (loading dose of
1600 mg twice daily on 1st day and followed by 600 mg twice
daily for 4 days) should be given to all COVID-19 patients with
severe pneumonia or with persistent fever despite hydroxyc-
hloroquine therapy.

If there is no contraindication, 1x40 mg/day enoxaparin sub-
cutaneous was started as prophylaxis in all patients. In the
case of severe pneumonia, 2x40mg/day enoxaparin was
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Patients who had pregnancy,
malignant tumor, allergy history
were excluded (n:1)

Patients who had additional treatments
(i.e.IVIG, Plasmapheresis, IL-6 receptor
antagonists) to SMT+MSC (n:185)

Patients who are allowed to application SMT+MSC
in Turkiye (n:350)

— 1

Patients who had SMT+MSC treatment (n:349)

—

Patients who meet inclusion criteria for SMT+MSC treatment

Figure 1: The flow chart of the patients who included in the study

used if the D-dimer level was above 1000 ng/mL, the body
mass index was above 40 kg/m2 and there was acute venous
thromboembolism.

For MSC treatment, mesenchymal stem cells were prepared
from umbilical cord or adipose tissue and 1x10° or 10x10° cells/
kg was administered each time, intratracheally or intravenously
once or twice during the course of treatment according to the
decision of the intensive care director.

Data collection

Patient data regarding demographic information, clinical scores,
laboratory (inflammatory parameters), 75-day mortality follow-
up and length of hospital stay recorded with the Ministry of
Health’s information systems were scanned.

Statistical analysis

We determined the age cut point that significantly discrimina-
ting survival status of the study subjects using Kaplan Meier
survival analysis, and then categorized patients’ ages based
on the cut point. Furthermore, the effect of age category, gen-
der, and presence of comorbidities on patients’ survival were
assessed using Kaplan Meier Test.

Sequential Organ Failure Assessment Score (SOFA) scores and
C Reactive Protein (CRP) levels of patients at 3rd, 7th and 14th
days after mesenchymal stem cell administration were compa-
red using Friedman Test. Post hoc pairwise comparisons were
conducted using Durbin-Conover Test. Results were considered
statistically significant if the p value was less than 0.05. Jamovi
version 1.6.18 was used for statistical analyses.

RESULTS

164 patients were included in this study. The demographic and
clinical information of our study patients is presented in Table

(n:164)

1. The mean age of male and female patients were compared.
As per the Kaplan-Meier survival analysis, the cut-off age, which
significantly increases the survival risk, was also 61 years. Furt-
hermore, the risk of death was 1.72 times higher in individuals
over the age of 61 years as compared to those over the age of
61 years (hazard ratio (HR) = 1.72, 95% confidence intervals, Cl:
1.17-2.54; p=0.006) (Table 2). Female patients with COVID-19-
related pneumonia had a 1.56 times greater risk of death (HR
=1.56, 95% Cl: 1.00-2.43) than males (median survival: 20.5
years vs. 29 years) (Table 2).

Sixty-eight percent of the patients (n=113) had a comorbid dise-
ase; among these, 46% (n=76) had hypertension, 32% (n = 54)
had diabetes mellitus, 14% (n=24) had coronary artery disease,
and 11% (n=18) suffered from chronic obstructive pulmonary
disease (Table 1). The presence of comorbidity increased the
risk of death 1.58 times (HR=1.58, 95% Cl: 1.03-2.44; median
survival: 25 vs. 34 days) (Table 2). The presence of coronary
artery disease as a comorbid disease increased the risk of death
1.79 times (HR=1.79, 95% Cl: 1.10-2.92; median survival: 20
vs. 29 days) (Table 2, Figure 2).
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Figure 2: The correlation between Coronary Artery Disease
(CAD) and survival as a result of Kaplan Meier survival analysis
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Table 1: Demographic and clinical characteristics of
COVID-19 pneumonia patients who underwent
mesenchymal stem cell application

Outcome

Death Alive
Age, mean (SD) 62.7 (11.7) 58.6 (13)
Gender (Female/Male) 26/80 8/50
Admission
Emergency service admission 67 31
External service transfer 11 6
Polyclinic admission 27 21
:\:ct;r';l)ber of comorbidities median 1(2) 102)
Comorbidity status 78 35
Hypertension 51 25
DM 40 14
CoPD 13 5
CAD 20 4
Intubation 95 18
Duration of intubation, mean (SD) 12.7 (8.9) 24.5(32.9)

DM: Diabetes mellitus, COPD: Chronic obstructive pulmonary disease, CAD:
Coronary artery disease, SD: Standard deviation, IQR: Interquartile range.

The median SOFA scores changed after MSC application—Day
0: 6, Day 3: 7, Day 7: 10), Day 14: 14.5, and endpoint: 24 (Table
3). The change in median values was analyzed using the Fried-
man test, and we obtained that the increase was statistically
significant (p < 0.001). Further analysis using the Durbin-Cono-
ver test revealed statistically significant correlations between

the time of administration (day 0) and 7%, 14" and discharge
days, between the 3, 14, and discharge days, and between
the 7" and discharge days (p<0.05) (Table 3).

After the MSC application, the baseline CRP concentrations
were compared to those on the 37, 7", and 14" days of appli-
cation, and no statistically significant difference was observed.

Of the 164 patients, 60% (n=98) had applied for MSC therapy
from the emergency department, 29% (n=48) from the outpa-
tient clinic, and 11% (n=18) from another hospital. No statis-
tically significant correlation was detected between the place
of applying for permission and mortality.

Lastly, 64% (n=106) of our study patients died of COVID-19-
related pneumonia (Table 1). The risk of death in intubated
COVID-19 patients treated with MSC was found to be 7 times

=
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Log-rank -
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p <0.0001 B aiaieia slemie e S e e i
0.00
0 7 14 21 28 35 42 49 56 63 70
Time (days)
Number at risk
Entubation=0 51 50 50 44 a3 42 41 40 40 40 40
Enwbaton=1 113 111 98 64 42 23 20 20 19 19 18

Figure 3: The risk of death in intubated COVID-19 patients who
underwent MSC application was 7 times higher than those who
were not intubated

Table 2: Survival analysis of COVID-19 pneumonia patients undergoing mesenchymal stem cell administration

Hazard Ratio (95%

Median Survival Cl[d20][H21]) p value
Age
Age for cutpoint 61 (high/low) 23 32 1.72 (1.17-2.54) 0.006
Gender (Female/Male) 20.5 29 1.56 (1.00-2.43) 0.049
Admission
Emergency service admission (Yes/No) 28 29 1.16 (0.78-1.72) 0.462
External service transfer (Yes/No) 21 28 1.09 (0.58-2.03) 0.795
Polyclinic admission (Yes/No) 29 27.5 0.78 (0.50-1.20) 0.258
Number of comorbidities
Comorbidity status (Yes/No) 25 34 1.58 (1.03-2.44) 0.037
Hypertension (Yes/No) 27 28 1.17 (0.80-1.72) 0.408
DM (Yes/No) 235 28.5 1.40 (0.95-2.08) 0.090
COPD (Yes/No) 17.5 28.5 1.56 (0.87-2.79) 0.133
CAD (Yes/No) 20 29 1.79 (1.10-2.92) 0.019
Entubation (Yes/No) 22 75(N/A) 7.00 (3.72-13.17) <0.001

DM: Diabetes mellitus, COPD: Chronic obstructive pulmonary disease, CAD: Coronary artery disease, SD: Standard deviation, IQR: Interquartile range;

Results were considered statistically significant if the p value was less than 0.05.
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Table 3: SOFA score changes after mesenchymal stem cell application

Post-Hoc Pairwise Comparison

Friedman Test  Kendall's W (Durbin-Conover Test[d22][H23])
SOFA Score Mean £ SD  Median (IQR) p value Effect size SOZA d:/ore 503':3 (S;:;re S(;il: (Si(:;re S?:;Ahs(;::;e
0 day 6.45%+3.44 6.00 (4.00)
3rd day 8.39+6.30 7.00 (6.00) 0.247
7th day 11.2+8.36 10.0 (12.5) <0.001 0.131 0.021 0.247
14th day 13.749.76 14.5 (20.5) <0.001 0.006 0.110
Discharge day 17.4+10.4 24.0(21.0) <0.001 <0.001 0.002 0.143

SD: Standard deviation, IQR: Interquartile range

higher than in the non-intubated patients (HR=7.00, 95% ClI:
3.72-13.17; median survival: 22 days vs. > 75 days) (Table 2,
Figure 3).

DISCUSSION

In our study, the life expectancy of the 164 patients was found
to be lower among the patients aged above 61 years and had a
comorbid disease. The correlation analysis between gender and
survival rates revealed that women lived for a shorter period of
time, with greater mortality than men (76% vs. 61%). We did
not detect any statistically significant difference between the
CRP levels, which is an inflammation marker, pre and post-MSC
application. The risk of death for the intubated patients was
7 times higher than for those who were not intubated. About
64% of the patients included in the study died of COVID-19-
related pneumonia.

In a study conducted on 99 patients with COVID-19 disease
over a period of 25 days in January 2020 in Beijing Wuhan
Hospital, China, elderly males with comorbidities were found
to be likelier to be affected by COVID-19 pneumonia (20). We
also observed comparable life expectancy values for elderly
patients with comorbid diseases. However, when the correla-
tion between gender and survival was considered, it was seen
that women lived for a shorter period, and the mortality rates
were greater than those of men (76% vs. 61%).

Both Weiss et al. and Wilson et al. have strongly claimed that
MSC infusions are well-tolerated in patients with acute or chro-
nic respiratory failure, but they were unable to provide eviden-
ce for this assertion. This is because it can be challenging to
determine whether the effects of a treatment are due to the
underlying critical illness or the experimental treatment being
tested (6,21). Moreover, MSC applications are associated with
the risk of microvascular embolization with pro-coagulant acti-
vity through tissue factor and intravenous administration, lea-
ding to pulmonary embolization by the embolus being trapped
in the lung microvascular system(22,23). Also, high doses are
also considered to increase the risk of death and cause morta-
lity (22,23). One of the limitations of this research is that the
coagulation status of the patients could not be evaluated, and
the causes of death from the file records were determined as
respiratory failure due to pneumonia.

Furthermore, it is known that MSC applications have anti-inf-
lammatory effects (6,7). However, we couldn’t find statistically
significant difference regarding the levels of the inflammation
marker, CRP, during the 14 days following MSC application. Des-
pite being a retrospective analysis, we were able to verify the
anti-inflammatory properties of MSCs using an important and
easily measurable laboratory parameter.

Kangelaris et al. discovered that among the 457 ARDS patients
who did not receive MSC treatment, those who were intubated
had a higher morbidity and disease severity compared to those
who were not intubated (24). Similarly, in our study, the risk of
death in intubated COVID-19 patients who had MSC application
was 7 times higher than in those who were not intubated (me-
dian survival: 22 days vs. >75 days) (Table 2, Figure 3). In light
of these results, we think that intubation should be avoided as
much as possible during intensive care treatment, and oxyge-
nation should be provided by methods other than intubation.

Notably, the mortality rate observed in the present study (64%)
is comparable to that reported in a previous study conducted
in Turkiye to analyze the data of patients who were treated
according to the COVID-19 diagnosis and treatment protocol
published by the Ministry of Health and were not treated with
MSC; they also reported 64% (53/83) mortality in patients hos-
pitalized in the intensive care unit (25). When these results
were compared, it was concluded that MSC application did not
negatively affect the survival of the patients.

In conclusion, the increase in overall hospital admissions due to
the COVID-19 pandemic, especially in the emergency depart-
ment, has forced healthcare providers to look for newer tre-
atment options. One such modality is MSC application, whose
beneficial effects have only been demonstrated in in vitro and
in vivo studies, and therapeutic efficacy by means of clinical
studies has yet to be determined. The results of the present
study, conducted on unvaccinated patients, suggest that MSC
application is not effective enough in the treatment of CO-
VID-19 pneumonia. Therefore, larger multicenter randomized
controlled clinical studies are needed to confirm its potential
therapeutic efficacy in COVID-19 pneumonia.
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(074

Amag: Servikal lenf nodlari siklikla bir dizi hastalik durumlarinda rol oynar.
Servikal lenfadenopatinin en sik goriilen nedenleri tiiberkiloz, uzak
metastaz ve lenfomadir. Ultrasonografi siklikla servikal lenf nodlarini ince-
lemek ve karakterize etmek igin kullanilir. Bu galisma, gesitli nedenlerle
ultrasonografi (USG) yapilan hastalarda servikal lenf nodlarini géruntule-
mede ultrasonografinin roliini degerlendirmek igin tasarlanmistir.

Gereg ve Yontem: Arastirmamiza 01.01.2020 ve 01.01.2021 tarihleri ara-
sinda klinigimize miracaat eden hastalar arasindan herhangi bir nedenle
USG yapilmis ve USG bakilan bolgelerde lenf nodlari gorulmis 25 kisi dahil
edilmistir. Hastalarin lenf nodlari 4 ayri bogle icin sag ve sol olmak lizere
degerlendirilmistir.

Bulgular: Sag ve sol submandibular bolgeledeki lenf nodlarinin transversal
caplari digerlerine gore oldukga ylksek gorilmustir. Sag submandibular
lenf nodlarinin vertikal yiksekliklerinin digerlerine gére daha fazla oldugu
gorilmastar.

Sonug: Sonug olarak servikal lenf nodlarinin ultrasonografik incelemesinin
tani agisindan énemli bilgiler verebilecegi ve 6zellikle dis hekimligi alanin-
da USG’nin yayginlagsmasiyla hekimlerin bas-boyun bélgesindeki servikal
lenf nodlarini da inceleyerek oral kanserlerin ya da diger primer kanserle-
rin metastazlari konusunda erken tani konulabilmesine yardimci olabilece-
gi dustincesindeyiz.

Anahtar Kelimeler: Lenfadenopati, Lokal lenf nodu muayenesi, ultraso-
nografi

ABSTRACT

Objective: Cervical lymph nodes are often involved in some disease states.
The most common causes of cervical lymphadenopathy are tuberculosis,
distant metastasis, and lymphoma. Ultrasonography is often used to map
and characterize cervical lymph nodes. This study was designed to
evaluate the role of ultrasonography in imaging cervical lymph nodes in
patients undergoing ultrasonography (US) for various reasons.

Materials and Methods: Among the patients who came to our clinic
between 01.01.2020 and 01.01.2021, 25 people who had US for any
reason and had lymph nodes in the regions where US was examined were
included in our study. The lymph nodes of the patients were evaluated for
4-four different regions, right and left.

Results: Transverse diameters of lymph nodes in the right and left
submandibular regions were considerably bigger than the others.
Conclusion: As a result, we think that ultrasonographic examination of
cervical lymph nodes can provide important information in terms of
diagnosis and, especially with the widespread use of USG in the field of
dentistry, physicians can also examine cervical lymph nodes in the head
and neck region to help make an early diagnosis of metastases of oral
cancers or other primary cancers.

Keywords: Lymphadenopathy, Local lymph node assay, ultrasonography
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GiRiS

Ultrasonografi (USG), viicuda yiiksek frekansh ses dalgalari gon-
dererek farkli doku ytizeylerinden gelen ekolari (yankilari) sapta-
ma esasina dayanan bir gortintileme yontemidir. Ses, dalga tipi
bir eneriji tlri olup cisimlerin titresimi sonucunda meydana gelir.
X-1isinlarinin aksine ses dalgalari, elektromanyetik dalgalar degildir.
Sesin iletilebilmesi igin kati, sivi veya gaz ortamina ihtiyag vardir
ve yayilimi, bir yerden baska bir yere enerji taginimi seklindedir.

Ses dalgalarinin yayilma hizi, ortamin yogunluguna baghdir.
Ses dalgalari tige ayrilir.

infrasound (Sesétesi): Frekansi 20 Hertz veya altindaki
sestir.

isitilebilir Ses: Frekansi 20-20.000 Hertz arasinda olan ve
insanlarin isitilebilecegi sestir.

Ultrasound (Ultrason, Ultrases): 20.000 Hertz Gizerinde 2-20
Megahertz (MHz) frekansa sahip isitilemeyen sestir.

Klinik uygulamada 2-20 MHz frekansli akustik dalgalar uygulanir.
Ultrasesin kaynagi, bir yandan akustik dalga yayan, diger yandan
da incelenen bir dokudan yansiyan dalganin mekanik salinimi
olarak geri donen akustik sinyallerin alicisi olan bir piezoelekt-
rik cihaz igeren probdur. Hasta dokulari homojen olmadigindan
farkh dokulardan gelen ekolar da birbirinden farkli olmaktadir.
Probdaki piezoelektrik elemanlar tarafindan alinan akustik dal-
galar, ekranda gergek zamanli siyah beyaz iki boyutlu bir gériintt
(B modu) seklinde sunulan elektrik sinyaline dontstaralir (1).
Bu modda, ekojenite degerlendirilir. Gligli ekolar tireten alan
hiperekoik, diger yandan hig ekolari olmayan alanlar ise ane-
koik (yankisiz) olarak isimlendirilir. Hipoekoik alanlar, gcevredeki
yapilardan daha diisiik ekojenite ile karakterize iken ayni veya
benzer ekojeniteye sahip alanlar izoekoik olarak adlandirilir (2).

Bir ultrason Unitesinin fizibilitesi, uygulanan problara baghdir.
Lenf nodlarinin incelenmesinde yiksek frekansli lineer problar
kullanilmasinin nedeni ylzeysel olarak goriinen lenf nodlarinin
yeterli olan disilik penetrasyon derinligine sahip yiksek ¢ozi-
narltkli gérantller sunmasidir (3).

Lenf nodlari igin USG taramasi, 6zel bir muayene koltugunda,
yatan veya dik oturan bir hastada yapilir. Ultrases, gazlar tara-
findan glicli bir sekilde yansitildigindan cilt ve prob arasindaki
hava ortamini ortadan kaldirmak amaciyla ilgilenilen bélge igin
hastanin cildine bolca suda ¢ozlindr bir jel uygulanir. Bununla
birlikte dinamik bir gergek zamanh muayene oldugu igin galis-
ma sirasinda probun incelenen alan lzerinde hafifce hareket
ettirilmesi gerektigi unutulmamalidir (4).

Servikal lenf nodlari bagisiklik sisteminin bir pargasi olup siklikla
bir dizi hastalik durumlarinda gorev alir. Servikal lenfadenopati-
nin en sik goriilen nedenleri tiiberkiiloz, uzak metastaz ve lenfo-
ma olup dental enfeksiyonlar sonucu da servikal lenfadenopati
gelisebilmektedir. Ultrasonografi siklikla servikal lenf nodlarini
haritalamak ve karakterize etmek igin kullanilir (5).

Bu galisma, ¢esitli nedenlerle USG alinan hastalarda servikal
lenf nodlarini goérintlilemede ultrasonografinin rolini deger-
lendirmek icin tasarlanmigtir.

GEREC VE YONTEM

Bu galisma Heslinki Deklerasyonu 2008 prensiplerine uygun
olarak istanbul Universitesi Dis Hekimligi Fakiiltesi Klinik Aras-
tirmalar Etik Kurulunun 14.12.2021 tarih ve 565 Sayili onayiyla
ve hastalardan gondlli olur formu alinarak yapilmistir. Arastir-
mamiza 01.01.2020 ve 01.01.2021 tarihleri arasinda istanbul
Universitesi Dis Hekimligi Fakiiltesi Agiz, Dis ve Cene Radyolojisi
Anabilim Dali'na miiracaat eden hastalar arasindan herhangi
bir nedenle USG alinmis ve USG bakilan bolgelerde lenf nodlari
gorilmus 25 kisi dahil edilmistir. Hastalarin radyolojik muayene-
sinde anabilim dalimizda bulunan Siemens Healthineers - Acu-
son Juniper Diagnostik Ultrason Sistemi kullaniimistir. Hastalar-
dan goriint alinirken cihaza ait lineer problar kullaniimistir.

Hastalarin lenf nodlari sag ve sol olmak zere 4 ayri bolge igin
degerlendirilmistir. (Sekil 1).

B Submental
® Submandibular

B Jugular
W Parotis

Sekil 1: Hastalarda degerlendirilen lenf nodu bolgelerine ait
sematik harita

Her bolgede gorilen lenf nodlarinin transversal ¢aplari ve yiik-
sekligi 6lctlerek mm cinsinden boyutlari hesaplanmistir (Sekil 2).

Sekil 2: USG’de lenf nodlarinin ¢ap ve yiksekliklerinin 6lgilmesi

istatistiksel incelemeler

Calismamizda istatistiksel analizler igin SPSS 21.00 (Statistical
Package for Social Sciences, IBM Inc., ABD) uygulamasi kulla-
nilmistir. Stirekli degiskenlerin tanimlayici istatistikleri, ortala-
ma standart sapma, minimum ve maksimum olarak verilmistir.
Surekli degiskenlerin normallik denetimi Saphiro-Wilk testi ile
yapilmistir. Gruplar arasindaki fark degerlendirmelerinde Mann-
Whitney U testi kullaniimistir. Degiskenler arasindaki iliski igin
Spearman korelasyon testi uygulanmistir. istatistik anlamlilik
sinir p<0,05 olarak alinmistir.
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BULGULAR

Calismamiza dahil edilen hastalarin yas ortalamalari tabloda
verilmistir (Tablo 1).

Tablo 1: Cinsiyetlere gore yas ortalamalari

Cinsiyet Yas ortalamasi Std.sapma Minimum Maximum n

Kadin 40,55 17,23 21 67 11
Erkek 42,79 19,74 11 66 14
Toplam 41,80 18,33 11 67 25

Lenf nodu bulunan bolgelere gére lenf nodlarinin transversal
¢apinin mm cinsinden ortalama degerleri tabloda verilmistir
(Tablo 2).

Tablo 2: Lenf nodlarinin bolgelere gére ortalama trasversal
caplari

Lenf nodu bélgesi Ortalama Std. sapma n Min Maks
Submental 7,76 3,85 6 4,50 13,10
Sag Jugular 8,35 2,36 7 5,20 12,40
Sag Submandibular 8,97 2,82 8 5,10 13,50
Sag Parotis 5,83 2,55 8 2,90 11,20
Sol Jugular 7,32 1,51 9 540 10,60
Sol Submandibular 9,31 4,75 16 3,30 22,10
Sol Parotis 7,47 2,13 14 3,40 11,00

Tablodaki veriler incelendiginde sag ve sol submandibular bol-
geledeki lenf nodlarinin transversal ¢aplari digerlerine gére ol-
dukga yuksek gorilmistir.

Lenf nodu bulunan bolgelere gore lenf nodlarinin vertikal ytik-
seklikleri mm cinsinden ortalama olarak tabloda verilmistir
(Tablo 3).

Tablodaki veriler incelendiginde sag submandibular lenf nodla-
rinin vertikal yiksekliklerinin digerlerine gore daha fazla oldugu
gorulmustar.

Tablo 3: Lenf nodlarinin bolgelere gére ortalama alanlari

Lenf nodu Ortalama Std. .

. . Min  Maks
bolgesi alan (mm?) sapma
Submental 26,01 17,12 6 13,77 48,47
Sag Jugular 40,43 21,77 7 13,00 60,76
Sag
Submandibular 48,21 18,61 8 21,42 81,00
Sag Parotis 29,89 28,31 8 6,67 97,44
Sol Jugular 26,67 11,84 9 9,18 51,94
sol 51,16 43,16 16 6,93 165,75
Submandibular ! ! ! !
Sol Parotis 29,85 16,81 14 850 72,60

Bolgelere gore lenf nodlari arasindaki korelasyon incelendiginde
sag submandibular bolge ile sol submandibular bolgedeki lenf
nodlarinin gaplari arasinda istatistiksel olarak anlamli, pozitif
yonde yuksek iliski gorilmustir (r=0,943; p=0,005).

Yas ile lenf nodlarinin gaplari arasindaki korelasyon incelendi-
ginde sol jugular lenf nodlari ile yas olarak anlamli, pozitif yonde
orta diizeyde iligki gortlmustir (r=0,681; p=0,043).

Cinsiyetler agisindan lenf nodlari incelendiginde gruplar arasin-
da istatistiksel olarak anlamli fark gérilmemistir.

TARTISMA

Bas boyun tiimorleri basta olmak Gzere timorlerin tani ve teda-
visinde servikal lenf nodlarinin degerlendirilmesi ok 6nemli bir
rol oynar. USG 6zellikle timor evrelemesi ve cerrahinin gerekli
olup olmadigini, cerrahinin kapsamini, postoperatif radyoterapi
ve diger tedavilere olan ihtiyaci ve timdr prognozunu belirle-
mek icin yararlidir (6-8).

Ultrasonografi, servikal lenf nodlarinin degerlendirilmesi igin gi-
derek artan bir sekilde noninvaziv bir arag olarak kabul edilmek-
tedir. Normal lenf nodlarin ultrasonografik gériinimd, anormal
nodlardan farklidir. Anormal nodlari tanimlamaya yardimci olan
ultrasonografik ozellikler sekil, boyut, hilus yoklugu, intrano-
dal nekroz, kalsifikasyon, matlasma, periferik halo ve belirgin
vaskularitedir. Normal lenf noduld, bir hilus, belirgin kenarlara
sahip diskoid seklinde olup kalsifikasyon, nekroz veya yumusak
doku 6demi varliginda morfolojk degisiklik gostereilir. Normal
ve anormal servikal lenf nodlari arasindaki ayrim oldukga ba-
sittir (5, 9).

Lenf nodlarini boyutu dnceleri malinitenin bir gostergesi olarak
kullanilmistir. Ancak tek basina bu deger malinite gostergesi
olarak kabul gormemistir. Servikal lenf nodlari igin boyutun (eni-
ne cap olarak belirlenen) farkli esik degerleri 6ne strtlmustir.
Lenf nodlariigin stiiphe uyandirmasi ve biyopsiye yonlendirmesi
gereken minimum transvers ¢ap ortalama 10 mmdir (10). Bizim
¢alismamizda da incelenen tiim lenf nodlarinin transversal ¢ap-
lar1 10 mm’nin altinda &lgtilmastar.

Van den Brekel ve ark. bas ve boyun kanserinden siiphelenil-
diginde, digastrik bolgede minimum 8 mm ve boynun diger
bolgelerinde en az 7 mm gapli lenf nodlarinin malign olarak
kabul edilmesi gerektigini 6ne stirmuslerdir (11).

Ayirici tanida enine ¢apin mi yoksa boyuna ¢apin mi kullanil-
masi gerektigi kesin degildir. En biiylk (uzunlamasina) gapin,
¢ogu metastaz tespiti i¢in glivenilir bir gosterge olmadigini bil-
diren birgok calisma mevcuttur (12-14). Yakin zamanda yapilan
bir calismada meme kanserli hastalarda saptanan 198 palpe
edilemeyen aksiller lenf nodu degerlendirilmis ve metastatik
ile benign nodlar arasinda anlamli bir fark gérilmemistir (15).

Tek bir boyut degeri, lenf nodlarinin ayirici tanisinda giivenle
kullanilabilecek kadar yiliksek duyarlilik ve 6zgullik saglamaz.
Ancak malinitesi oldugu bilinen hastalarin incelemelerinde no-
dal boyutundaki artis tutulumu diistindurebilir. Ayrica, malign
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lenf nodlarinin boyutundaki degisiklik, tedavinin izlenmesinde
yararhdir (16-17).

Sonug olarak servikal lenf nodlarinin ultrasonografik incelemesi-
nin tani agisindan 6nemli bilgiler verebilecegi ve 6zellikle dis he-
kimligi alaninda USG’nin yayginlasmasiyla hekimlerin bas-boyun
bolgesindeki servikal lenf nodlarini da inceleyerek oral kanser-
lerin ya da diger primer kanserlerin metastazlari konusunda er-
ken tani konulabilmesine yardimci olabilecegi diisiincesindeyiz.
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ABSTRACT

Objective: Obstructive sleep apnea syndrome (OSAS) is a sleep disorder
with occurs in the upper airway during sleep and is characterized by
recurrent collapses. The mandible advancement device (MAD) is a
successful treatment option for patients with moderate and severe OSAS.
This study examines the effectiveness of the MAD appliance in patients
diagnosed with OSAS.

Material and methods: The angle between A point, Nasion and Sella
(ANB), angle between B point, Nasion and Sella (SNB) and lower
respiratory tract changes in 20 cases diagnosed with OSAS and treated
with MAD appliances were examined. The lateral cephalometric films of
the patients before and after the appliance were evaluated by matching.
The obtained data were statistically evaluated with the paired comparison
t-test.

Results: In the measurements made with lateral cephalometric imaging of
patients with and without appliances, the SNB and posterior airway size
(PAS) values increased while the ANB values decreased. No change was
observed in the SNA values.

Conclusion: According to lateral cephalometric imaging analysis, it can be
said that MAD appliances are effective in the treatment of OSAS.

Keywords: Obstructive sleep apnea, mandible advancement device
(mad), lateral cephalometry

0z

Amag: Obstriktif uyku apne sendromu (OSAS) uyku sirasinda Ust hava
yolunda meydana gelen ve tekrarlayan kollapslarla karakterize uyku
dizensizligi sendromudur. Mandibulayi 6nde konumlandiran (MAD) apa-
reyler orta ve ileri derecedeki OSAS hastalarinda, basari orani yiksek bir
tedavi secenegidir. Bu calismada OSAS tanisi alan hastalarda MAD apare-
yin etkisi incelenmistir.

Gereg ve Yontemler: OSAS tanisi konmus ve MAD apareylerle tedavi edi-
len 20 vakanin, Nasion ve Sella arasinin olusturdugu agi (ANB), Nasion ve
Sella arasinin olusturdugu agi (SNB) ve alt solunum yolu degisimleri ince-
lenmistir. Hastalarin baslangi¢ ve aparey yapildiktan sonraki lateral sefalo-
metrik filmleri gakistirilarak degerlendirildi. Elde edilen veriler t-testi ile
istatistiksel olarak degerlendirildi.

Bulgular: Apareyli ve apareysiz hastalarin lateral sefalometrik goruntile-
me ile yapilan 6lgimlerinde SNB ve PAS degerlerinde artarken ANB deger-
leri azalmistir. SNA degerlerinde ise degisiklik olmadigi gorilmustir.
Sonug: Lateral sefalometrik gortintiileme 6lgimlerine gére MAD apareyle-
rinin OSAS tedavisinde etkili oldugu soylenebilir.

Anahtar Kelimeler: Obstriktif uyku apne, mandibulayr 6nde konumlandi-
ran (MAD) apareyler, lateral sefalometri
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INTRODUCTION

There are upper airway sleep disorders that can be exacerbat-
ed from simple snoring to obstructive sleep apnea syndrome
(OSAS) (1). OSAS is the involuntary interruption of breathing
for 10 seconds or more during the breathing phase of the up-
per respiratory tract during sleep (1,2). OSAS with a prevalence
ranging from 1-5% (2); causes systemic hypertension, ischemic
heart disease, cardiac arrhythmias, restless and insufficient
sleep, bronchial hyperreactivity, overlap syndrome, cerebrovas-
cular diseases, cognitive impairment, headache, excessive day-
time sleepiness, anxiety, gastro-oesophageal reflux secondary
polycythemia, depression and work accidents and thus leads
to a decrease in quality of life (1-4). The etiology of OSAS is
multifactorial. It has been reported that it is twice as common
in middle-aged men as in women. Obesity, alcohol and smok-
ing habits, use of antidepressant drugs, otorhinolaryngological
diseases, macroglossia, micrognathia and retrognathia also play
arole in the emergence of the syndrome (1,2,4-7).

One of the most prominent symptoms of OSAS is snoring (4). It is
seen that snoring is 25% more common in men than in women
in the adult population. Snoring is caused by the vibration of the
soft tissues in the airways. This condition is usually caused by air-
flow creating excessive pressure by narrowing the upper airway
ducts. Although snoring is always seen in OSAS patients, OSAS
cannot be diagnosed in every patient with a snoring problem (7).

The most important diagnostic method of OSAS is polysomnog-
raphy (PSG) recorded overnight in the sleep laboratory. PSG is
the “gold standard” in the diagnosis of OSAS (1,2). According
to the American Academy of Dental Sleep Medicine (AADSM),
when taking dental and medical anamnesis, it is necessary to
examine the reports sent by the consulted physician; to control
the teeth and restorations; examine the soft tissue; examine
the intraoral and parafunctional habits; examine the TMJ; ex-
amine the periodontal condition; control the occlusion; request
a cephalometric film; and to obtain the necessary models for
diagnosis and appliance construction (8). Lateral cephalometric
films should be used in determining the problems related to
the maxilla-mandible relationship and in planning the treat-
ment with the appliance to be applied to the mandible in cases
(9,10). The skeletal and airway anatomy of the OSAS and/or
snoring patient can be easily observed through lateral cepha-
lometric imaging. The points used for measurements on lateral
cephalometric imaging on the midline are the deepest point
of the concavity, located between the Spina nasalis anterior
and the Prosthion (A point), and the most concave points of
the anterior contour of the Mandibular symphysis (B point).
The SNA angle formed between the A point, Nasion and Sella
and the SNB angle formed between B point, Nasion and Sella
are the angles that provide information about the develop-
ment of the lower jaw and its position relative to the upper
jaw (10,11). The ANB angle, which shows the positions of the
maxilla and mandible relative to each other, and the measure-
ment of the distance between the dorsal surface of the tongue
and the posterior pharyngeal wall on the line connecting the B

and gonion points, or in other words, the length of the lower
airway space PAS are also factors that should be evaluated in
lateral cephalometry (10). Moreover, the models of the maxilla
and mandible and their relationship recordings can be used to
determine how retrognatic the mandibular position is and how
effective it is in sliding the tongue towards the posterior and
lateral pharyngeal wall (11).

The American Sleep Diseases Association reported that the use
of oral devices in patients with moderate to severe OSAS should
be used by patients who refuse nasal CPAP (Continuous posi-
tive airway pressure) treatment, and in patients with primary
snoring or a diagnosis of mild OSAS. Oral devices can be used
in cases that are not suitable for preventive treatments such as
sleep position change and weight loss and cannot be treated
with these methods (8,9). Oral appliances have many advan-
tages such as being inexpensive; time-effective; easy to carry;
being more easily tolerated by patients; being a non-invasive
and reversible method; not affecting the daily life of the pa-
tient; and having suitable appliance options for patients with
or without teeth (8). In addition, the use of oral appliances can
cause side effects such as dry mouth, TMJ dysfunction, tooth
movements and occlusion disorders. There are also some dis-
advantages such as requiring lifelong use and not being able to
control the patient’s compliance with the treatment (9).

The most preferred and most successful oral appliances are
mandibular advancement devices (MAD). Although there are
many different designs of MADs, the one-piece model is gener-
ally preferred. They attach to the jaws by means of metal clasps
or acrylic parts of the plaque to the outer surfaces of their teeth
(9). There are gaps in the middle of the appliance for air pas-
sage and these are made to position the mandible forward. In
this way, they both expand the airway and affect the genioglos-
sus muscle. It is simple and inexpensive to prepare and it is easy
for patients to tolerate these appliances (2,8,9,11). The aim
of this study is to retrospectively examine the changes in the
lower respiratory tract and the jaw relationships of the patients
during this treatment in our clinics. In this study, the changes
in the lower air space changes of the patients before and after
the treatment and the amount of change of the mandible with
respect to the maxilla, as well as the changes of the mandible
according to the cranial base were evaluated.

MATERIAL and METHODS

Laterocephalometric films of patients who were recently
diagnosed with mild or moderate OSAS (apnea-hypopnea
index between 20 and 37) in Biruni University Faculty of
Dentistry- Kirikkale University Faculty of Dentistry, during
the treatment with the oral appliance, were retrospectively
analyzed for diagnosis and post-treatment evaluation. (Biru-
ni University Non-Invasive Clinical Research Ethics Commit-
tee Decision No: 2021 /51-26) The PAS (posterior airway
size), SNA, SNB, ANB, points and angles were measured and
compared on the lateral cephalometric images taken be-
fore and after the appliance, whose age and gender were
recorded. (Figure 1). The sample size required for the study
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Figure 1: Lateral cephalometric measurement points in Case
3 (Pre-treatment)

was calculated with a power analysis software (G*Power
3.0.10, Kiel, Germany) at a significance level of 0.05 and a
power of 80%, and it was determined that a minimum of 20
individuals were required. The study details were explained
to all participants and a signed consent form was obtained.
The study included data from patients previously diagnosed
with mild or moderate OSAS who were treated with the
oral appliance and had lateral cephalometric recordings.
Data belonging to patients who did not have lateral ceph-
alometric records or who were diagnosed with advanced
OSAS were excluded. In addition, the following criteria were
sought in patients: not having any pathology in the airway,
not having any congenital and/or acquired anomalies (cleft
lip and palate etc.), not having received orthodontic treat-
ment before, detecting reference points properly on initial
radiographs and having sufficient image quality, and correct
head position on lateral cephalometric film to be positioned.
The records of patients who did not meet the criteria were
not evaluated. All patients admitted to the study had used
intraoral appliances prepared by controlling the patient’s
lower jaw movements following the temporomandibular
joint examination. After all necessary treatments were per-
formed in the mouth of the patients, upper and lower jaw
impressions were obtained using additional silicone material
(Elite HD+, Zhermack, Rovigo, Italy) for the construction of
oral appliances. Models were created using type IV plaster
(Jade Stone; Whip Mix Corp). Acrylic splints (Heraeus Kulzer,
Berkshire, UK) were prepared for the upper and lower jaws
separately. Then, the splints were customized for the up-
per and lower jaws. While the splints were in the patient’s
mouth, the lower jaw was fixed in a forward position using
zinc oxide eugenol (TempBond; Kerr Corp) and transferred
to a semi-adjustable articulator (Articulator #3140; Whip
Mix Corp). In that position, the gap between the two splints
was filled with acrylic in a key-lock relationship. Polymeriza-
tion was performed by leaving gaps in the front region to
allow the patient to breathe, and the appliance was com-
pleted. These appliances have a height of 75% of the maxi-

mum amount of protrusion and are positioned anteriorly
to the mandible and are called “mandibular advancement
devices” (Figure 2-3).

Figure 2: Mandibular and maxillary models and MAD appli-
ance for Case 1

k

Figure 3: Casel Intraoral view of the MAD appliance

The 20 patients included in the study were grouped as Class
1, Class 2, and Class 3 according to the ANB angle (norm value
2°+2°). (Class 1 group: 4°>ANB>0°, Class 2 group: ANB>4°, Class
3 group ANB<0°). The N (Nasion) point used as a reference in our
evaluation is the most anterior point of the Sutura Frontonasalis
and the deepest point of the recess in that region. Point A is the
deepest point of the maxillary anterior alveolar bony recess be-
low the Anterior Nasal Spina (ANS), while point B is the deepest
point of the mandibular anterior alveolar bony recess above the
Pogonion point. Lateral cephalometric images of all included
patients were taken using the Carestream CS 9000 (Kodak Dental
Systems, NewYork, USA) device with the standard technique (60-
90 kVp, 2-15 mA, 1.2 sec.). Recorded lateral cephalometric films
were run on an Adobe Photoshop program and measurements
were made from the same points (Figure 4-5). Measurements
were made by a single, experienced researcher. (A.B) According
to the measurements obtained, the statistical evaluation of the
differences between the measurement values before the oral
appliance application and with the oral appliance was performed
with the t-test (paired comparison t-test). (SPSS v23; IBM)
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Figure 4: Case 3-Lateral cephalometric imaging with MAD
appliance

Figure 5: Case 5- Lateral cephalometric films (Pre-treatment
and post-treatment, respectively)

RESULTS

According to pre-treatment and post-treatment Lateral sefalo-
metric imaging, 17 patients (11 females and 6 males) had Class
1 occlusion, and 3 patients (2 female and 1 male) had Class 2
occlusion (ANB first measurement) (Table 1).

An increase in SNB and PAS values, a decrease in ANB values,
and no change in SNA values in the measurements made with

Table 3: Paired Test

Table 1: Type of Occlusion

Gender
Man Woman Total
Occlusion class 1 11 6 17
class 2 1 2 3

Total 12 8 20
Table 2: Descriptive Analysis

Minimum Maximum Mean Std. Deviation
AGE 28.00 63.00 40.2500 8.18776
SNA initial 80.00 84.00 82.0500 1.27630
SNA final 80.00 84.00 82.0500 1.27630
SNB initial 77.00 81.00 78.9750 1.22984
SNB final 80.00 84.00 81.7000 1.12858
PAS initial 3.00 4.80 3.7000 .55346
PAS final 7.00 11.00 8.7150 1.04139
ANB initial 3.50 7.00 4.2750 1.00623
ANB final .80 4.50 1.4950 1.11094

AGE: Hastalarin yaslarini gostermektedir, SNA: angle between A point, Nasion
and Sella, SNB: angle between B point, Nasion and Sella, PAS: Posterior
airway size, ANB: angle between A point, Nasion and Sella.

lateral cephalometric imaging of the patients with and with-
out appliances were observed (Table 2). The increase between
SNB initial value and SNB final value and the increase between
the PAS initial value and post-treatment value were statisti-
cally significant. (p=.000) (Table 3). Moreover, Table 3 shows
that the ANB value, that is, the angle of the mandible with the
maxilla, decreased after the snoring appliance and this value
was statistically significant. (p=.000). No change in SNA angles
was observed.

DISCUSSION

Intraoral devices play an active role in the treatment of OSAS.
In a study conducted in 2018, it was suggested that oral appli-
ance treatment could be an alternative to CPAP in patients with
mild and moderate OSAS. Moreover, it has been reported that

Paired Differences =

[}

95% Confidence - £ @ "_§

Pair Mean SD &

Lower Upper -~

2:‘; initial -ANB 2.78000 37219 2.60581 2.95419 33.404 19 000

fi:: initial- SNB 2.72500 76906 3.08493 2.36507 15.846 19 .000
PAS initial- PAS

final 5.01500 1.02458 5.49452 4.53548 21.890 19 000

ANB: Angle between A point, Nasion and Sella, SNB: Angle between B point, Nasion and Sella, PAS: Posterior airway size, SD: Standard deviation.
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oral appliances are more advantageous in terms of patient use
and acceptability (9).

Dentists are part of the OSAS treatment process and should
identify potential patients and refer them to the sleep labora-
tory for a polysomnography diagnosis and treatment planning.
In a review of studies conducted with MAD in 2019; it was
reported that snoring was treated at rates of up to 90% in 10
studies, and the apnea index decreased to a certain extent after
treatment with intraoral devices in 18 studies (12).

In a case report presented by Giizel et al., it was suggested that
patients’ complaints were completely resolved after the use of
the MAD appliance, and the apnea-hypopnea index decreased
from 33 to 7 (13). In the protrusion study of Marklund et al., a
50% and 75% maximum protrusion amount was examined and
it was shown that 75% maximum protrusion was more effective
than 50% (14). For this reason, only patients using intraoral de-
vices designed for 75% protrusion were included in our study.

Carvalho et al. prepared one of the two appliances of different
designs in a way to keep the mandible at a 6-8 mm protrusion
and approximately 8 mm (A) and the other (B) without protru-
sion of the mandible and with a vertical opening of 2 mm. As
a result of the study, they found the A appliance to be more
effective (15). In a meta-analysis conducted in 2018, the cepha-
lometric method was not used in some of the studies examining
the effects of appliances without protrusion and at 75% pro-
trusion; in some, cephalometric examination of the airway was
performed in addition to polysomnography. In some studies, the
mandible is advanced up to 50% of its maximum protrusion, 70%
in some, and 75% in others with an intraoral appliance. Based
on the data compiled, the researchers reported that the recom-
mended amount of protrusion is 50-75% of the maximum ante-
rior positioning of the mandible (16). Moreover, there are stud-
ies stating that an increased amount of protrusion would lead
to an increase in dental and skeletal side effects, and that less
mandibular protrusion may cause a milder decrease in the num-
ber of apneas in general. However, gender and the amount of
pharyngeal stenosis may also affect this mechanism (14). While
the appliance used by patients in this study moves the lower jaw
forward by 75% of the maximum protrusion, it also creates the
amount of protrusion, which is defined as the maximum protru-
sion that the patient is comfortable with, giving the same values
for almost every patient. Therefore, patients using appliances of
different designs were not included in the evaluation.

In lateral cephalometric analysis; the PAS, SNA, PNS-P, Go-Pog,
SNB, and MP-H points and angles are sufficient (10). This imaging
method is also used in pharyngeal area measurements in OSAS
patients, as well as in the diagnosis and treatment process. There
are many studies showing the relationship between lateral ceph-
alometric measurements and treatment results (8,11-13,15). In
addition to studies reporting that enlargement occurs in the ve-
lopharynx with the use of MAD, there are also studies reporting
that most enlargement occurs in the oropharynx and hypopharynx
(8,11,15). Consistent with these data, an increase was observed in
all three parts of the oropharynx, nasopharynx, and hypopharynx

in the cases evaluated in our study.

Ng and Yow, in their study in 2019, reported that MAD oral ap-
pliances can be used effectively in the treatment of mild and
moderate sleep apnea, and that these devices provide a sig-
nificant reduction in the Apnea-hypopnea index and improve-
ments in oxygen saturation (17). Furthermore, they reported
an improvement in sleep quality, a reduction in daytime in-
somnia complaints, and 90% reported a reduction in snoring
(17). Marklund et al. suggested that 80% of mild apnea cases,
65% of moderate apnea cases and 25% of severe apnea cases
were successful in cases using MAD appliances (14). In a re-
cent study, it was reported that it had successful results in 90%
mild-moderate apnea treatment and 60% in moderate-severe
apnea (18).

Although there are surgical treatments that provide 90% suc-
cess, oral appliances are advantageous for patients who do not
want to undergo surgery, are afraid, or do not have the cost of
their operation covered. As such, their use is increasing given
that the treatment success rate is close to surgical procedures
(16-18). Furthermore, the complication rate after the use of in-
traoral appliances is very low. Intraoral appliances have a faster
and higher treatment success than behavior modification ther-
apy. MAD appliances can be used and accepted more easily by
the patient than CPAP. Oral appliances have advantages such as
occupying less space in volume, being easy to carry, being cost-
effective and having low replacement costs. Although CPAP is
the most effective treatment in the treatment of OSAS, it has
been observed that 10% of the patients almost never try it
and some patients discontinue the treatment. There are many
studies indicating that MAD appliances are a highly successful
treatment method in the treatment of OSAS and can be an
alternative to CPAP (9,14,15,18). In addition, in a recent study,
it was reported that MAD appliances positively affect the load
distribution on the temporomandibular joint and periodontal
ligament (19). In the treatment of OSAS, which requires a multi-
disciplinary approach, the dentist can take an active role in the
treatment with the application of oral appliances (9,14,15,18).

This study revealed that MAD appliances after laterocephalo-
metric measurements are effective in the treatment of OSAS.
However, this study has some limitations as mentioned above.
In our study, only patients with one type of appliance were
evaluated, and the time of use of the appliances was not exam-
ined separately. Further investigations from diagnosis to treat-
ment in further studies will provide more detailed information
about the effectiveness of MAD devices.
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Amag: Organofosfatl bir pestisit olan klorpirifos, yaygin olarak kullanilan
bir bécek olduricudir ve etkisini asetilkolinesterazin etkinligini engelleye-
rek, kalp kasinda, diiz kasta, merkezi sinir sisteminde asetilkolin birikimine
neden olarak zehirlenme ile gosterir. Pestisitler kanserin, nérodejeneratif
hastaliklarin, Greme bozuklugunun ve birgok organ fonksiyonunun bozul-
masinda risk faktorudarler. Tannik asit(TA) antioksidan, antiinflamatuar,
antikanserojen ozellikleri ile geleneksel ve modern tipta kullanilan bir
polifenoldir. Calismamiz insan embriyonik bobrek hiicresi olan HEK 293
hiicre hattina klorpirifos ve tannik asitin farkli doz ve siirelerde uygulan-
masinin hicre canliligi Gizerine olasi etkilerini arastirmak tizere planlanmis-
tir.

Gereg ve Yontem: Calisma, kontrol, klorpirifos ve tannik asit grubu olmak
tzere 3 grup ile yapilmistir. HEK 293 hiicrelerinde klorpirifos ve tannik
asitin hiicre canlilig Gizerine hangi dozlarda ve hangi siirelerde daha etkin
oldugunu belirlemek amaciyla MTT [3-(4,5-dimetiltiyazol-2-il)-2,5-
difeniltetrazolyum-bromid] ve xCELLigence analiz yontemleri kullaniimis-
tir. Bu amagla hiicre kiltiri ortamina 10, 30, 60 ve 90 pg/ml klorpirifos ve
5, 10, 15, 20 ve 25 pM tannik asit eklenerek inkiibasyon gerceklestirilmis
ve hiicre canhhgi analizleri yapilmistir.

Bulgular: 30 pg/ml, 60 pg/ml ve 90 ug/ml klorpirifos uygulanan gruplarda
24, 48 ve 72 saatlik stirede hiicre canhliginin kontrol grubuna gére anlam-
I olarak azaldigi gérilmstir. Klorpirifosa ait IC_; (%50 baskilayici konsant-
rasyon) degeri 24 saatlik maruziyette 79,94 pg/ml bulunmustur. Tannik
asitin 25 uM uygulandigl grubun absorbans degerininin diger gruplara
gore anlamli olarak azaldigi tespit edilmistir (p<0.001).

Sonug: Klorpirifosun hticre canliligl Gzerinde ozellikle yiksek dozlarda
etkili oldugu ve canliligl daha ¢ok azalttigi goriilmustir. Tannik asitin hicre
canhhgini artirmada etkili dozunun 10uM oldugu ve yiksek dozlarda can-
lihgr azaltma yoniinde etkili oldugu tespit edilmistir.

Anahtar kelimeler: HEK-293, klorpirifos, tannik asit, Hiicre canliligi analizi

ABSTRACT

Objective: Chlorpyrifos, an organophosphate pesticide, is a widely used
insecticide and shows its effect with poisoning by inhibiting the activity of
acetylcholinesterase, causing acetylcholine accumulation in
neuromuscular junctions, heart muscle, smooth muscle and central
nervous system. Pesticides are risk factors for cancer, neurodegenerative
diseases, neurotoxicity, reproductive dysfunction and deterioration of
many organ functions. Tannic acid is a polyphenol used in traditional and
modern medicine with its many properties such as antioxidant, anti-
inflammatory and anticarcinogenic. Our study was planned to investigate
the possible effects of the application of chlorpyrifos and tannic acid at
different doses and durations on the cell viability of the human embryonic
kidney cell HEK293 cell line.

Materials and Method: The study was carried out on 3 groups as control
group, chlorpyrifos group and tannic acid group. MTT and xCELLigence
analysis methods were used to determine at which doses and at what
time chlorpyrifos and tannic acid were more effective on cell viability in
HEK 293 cells. For this purpose, incubation was carried out by adding 10,
30, 60 and 90 pg/ml chlorpyrifos and 5, 10, 15, 20 and 25 uM tannic acid
to the cell culture medium.

Results: It was observed that the cell viability of the 30 pg/ml, 60 pg/ml
and 90 pg/ml chlorpyrifos groups decreased significantly over the 24, 48
and 72 hours compared to the control group. The IC_; value of chlorpyrifos
was found to be 79.94 pug/ml at 24-hour exposure. It was determined that
the absorbance value of the group in which 25 uM of tannic acid was
applied decreased significantly compared to the other study groups
(p<0.001).

Conclusion: It has been observed that chlorpyrifos is effective on cell
viability especially at high doses and decreases viability more. It has been
determined that the effective dose of tannic acid in increasing cell viability
is 10uM and it is effective in reducing viability at high doses.

Keywords: HEK-293, chlorpyrifos, tannic acid, Cell viability analysis
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GiRiS

Diinya nifusunun hizl bir sekilde ve kontrolsiizce artmasi, ti-
ketime bagli olarak gidaya olan ihtiyaci strekli olarak artirmakta
ve yeterli miktarda Uriin saglanamamaktadir. Bugiin tim diinya-
da ve Ulkemizde de Uriin miktarindaki artisi saglayabilmek ama-
clyla tarimda gesitli zararhlarla miicadelede “pestisit” olarak
adlandirilan gesitli kimyasallar kullanilmaktadir. Ancak tarimda
kullanilan bu ilaglar, toprakta, suda ve rinlerin izerinde uzun
zaman hi¢ bozulmadan kalabilmekte ve besin zinciri ile insan-
lara kadar ulagsmaktadir (1-2). Organofosfatli bir pestisit olan
klorpirifos [0,0-diethyl-0-(3,5,6-trichloro-2-pyridinyl) phosp-
horothioate], yaygin olarak kullanilan bir bocek éldurtctdir.
Klorpirifos, daha ¢ok temas ve gastrointestinal sistem toksisitesi
yoluyla etkili olur. Dis parazitlerde ve konakgl organizmalarda
kolinesteraz enzimiyle birlesip onu inhibe ederek etkisini gos-
terir. Organofosfatl insektisitler, insanlarda ve hayvanlarda ase-
tilkolini (ACh) pargalayan asetilkolinesterazin (AChE) etkinligini
donlisimsiz olarak engeller ve viicutta néromuskdler kavsak-
larda, kalp kasinda, diiz kasta, parasempatik sinir uglarinda ve
merkezi sinir sisteminde bulunan kolinerjik sinapslarda asetilko-
lin birikimine neden olarak zehirlenmeye yol agmaktadir (3-4).

Toksisiteyi, kimyasal ve fizyolojik faktorler, isi, ilacin uygulandigi
doz, uygulanma yolu ve diger kimyasal maddelerle bir arada
kullanilip kullanilmadig gibi faktorler etkilemektedir (3). Pesti-
sitlerin bir grubu olan organofosfath insektisitler iginde yer alan
klorpirifosun serbest oksijen radikallerinin Gretimini artirdigi ve
oksidatif doku hasarlarina yol agtigi bildirilmistir. Olusan radi-
kallerin, lipitlere, proteinlere ve DNA’ya zarar veren reaksiyon-
lari baslattiklari bilinmektedir (5). Reaktif oksijen Grtnlerinin
olusmasini ve bunlarin olusturdugu hasari 6nlemek amaciyla
antioksidan savunma mekanizmalari etkin rol oynarlar (6).

Polifenol gesitliligi arasinda, tannik asidin geleneksel tipta kulla-
nimi, zehirli maddelerin detoksifiye edilmesinden, bitkisel tib-
bin terapotik gliclinlin gosterilmesine kadar uzayan genis bir
yelpazede nesiller 6ncesine dayanmaktadir (7-8). Tannik asit,
derinin, demir mazi mirekkebinin, kirmizi saraplarin bitkisel
tabaklanmasinda ve gesitli hastaliklari tedavi etmede gelenek-
sel bir ilag olarak kullanilan 6nemli bir bilesendir. Bitki kaynakli
polifenolik fitokimyasallar beslenme cesitliligi icerisinde her
yerde bulunabilir ve genis bir kullanim alanina sahiptir (9-11).
Mevcut arastirmalar, tannik asitin antikanserojen, antimikrobi-
yal, antimutajenik, antienflamatuar, antimikrobiyal, antiallerjik
ve antioksidan etkinlige sahip oldugunu ve kanamayi durdu-
rabilme 6zelligini gbstermistir. Ayrica tannik asitin antiviral ve
antifungal aktiviteleri de mevcuttur (12-15).

Tannik asitin oksidan ve antioksidan mekanizmalari tam olarak
aydinlatilamamistir. Tannik asit, hem gegis metallerinin varh-
ginda DNA hasarini indiikleyerek bir prooksidan olarak hem
de baskilayici hidroksil radikal Giretimi ile antioksidan olarak
islev gorebilmektedir (16- 17). Tannik asitin hidroksil radikal
olusumuna karsi bir antioksidan olarak hareket ettigi ve yiksek
stiperoksit anyon radikali ve hidrojen peroksit stpuriciye sahip
oldugu bilinmektedir. Ancak ayni zamanda bir prooksidan olarak
hareket ettigi, en belirgin olarak kromatindeki bakir iyonlarini

bagladigi ve DNA'ya zarar verdigi gosterilmistir (18-21). Bununla
birlikte tannik asitler ¢dziinebilir tanenler icin verilebilecek en
iyi orneklerdir. Saghk alaninda bizlstlrici, hemostatik, anti-
septik, yatistirici, bagisiklik sistemini kuvvetlendirici, ates di-
surlca, peklik yapici, antiromatizmal gibi etkilere sahip olan
tanenlerin, bakir, kursun ve alkaloid zehirlenmelerinde antidot
olarak kullanildigi bilinmektedir (22-24).

Bu ¢alismada, daha ¢ok deney hayvanlari tizerinde yapilan ga-
lismalarda etkileri gozlemlenen klorpirifos insektisiti ile anti-
oksidan ve prooksidan 6zellikleri oldugu bilinen tannik asitin
insan embriyonik bobrek hicresi HEK 293 hiicre hattinda doz
ve slreye bagh olarak hiicre canlihigi Gzerine olan etkilerinin
MTT ve xCELLinge yontemleri ile incelenmesi amaglanmistir.

GEREC VE YONTEM

CGalismamizda klorprifosun “(Klorpirifos-etil (Safban 25 WP)
-Safa Tarim A.S.)” ve tannik asitin “(TEKKIM Tannik Asit Pur. Gr.
500 Gr LB.TK.201783.00502)” hiicre canlilig tGizerine etkilerini
insan embriyonik bobrek hicrelerinde (Human Kidney Emb-
riyonic Cells — HEK 293) arastirmayi amacladik. Calismamiz-
da kullandigimiz HEK293 hiicre hatti, Amerikan Hiicre Kiltur
Koleksiyonundan (American Type Culture Collection - ATCC®
CRL1573™) soguk zincir ile teslim alindi ve calisma baslayana
kadar Bahgesehir Universitesi Tip Fakiltesi Biyofizik Anabilim
Dali Hiicre Kulturi laboratuvarinda bulunan sivi azot tankinda
-196°C’de muhafaza edildi.

Calismaya baslamadan 6nce kullanilacak materyaller otoklav-
lanarak 37°C’lik etlivde sterilize edildi, ayrica her galisma 6n-
cesinde hiicre kilturi laboratuvari ve laminar akim kabinini
sterilize etmek amaciyla 15 dakika ultraviole 1sik (UV) kullanil-
di. Hicreler deneysel ¢alismada kullaniimak amaciyla sivi azot
tankindan gikartilarak 37°C’de su banyosunda hizli bir sekilde
¢Ozduruldi. Kriyotlp igerigi, toplam hacim 6 ml olacak sekil-
de %10 FBS, %1 penisilin/streptomisin iceren besiyerinden 5
ml konulan santrifdj tipline aktarildi. 5 dakika stiresince 1500
RPM’de 5 dk santrifiij edildikten sonra slipernatant uzaklastirildi
ve yikama islemi iki kez tekrarlandi. Stipernatant uzaklastirildik-
tan sonra hiicre peleti tizerine 500 pl besiyeri eklenip hiicreler
pipetaj yapildi. Hicre stispansiyonu 25 cm?lik flasklara (T-25
kiiltiir kabi) aktarildi ve Gizerine 5 ml besiyeri eklendi. Uzerine
besiyeri eklenen hiicreler CO, inklibatérde 37°C’de %5 CO, ve
%97 nemli hava icerecek sekilde standart kiltlir ortaminda in-
kiibasyona birakildi.

Calisma gruplari 10, 30, 60 ve 90 pg/ml klorpirifos eklenerek
hazirlanan klorpirifos grubu ile 5, 10, 15, 20 ve 25 uM tannik
asit eklenerek hazirlanan tannik asit gruplaridir (9,25-28). Kont-
rol grubu ise igerisinde klorprifos veya tannik asit bulunmayan
besiyer ortami ile olusturulmus gruptur. Tim deney gruplari
belirlenen dozlarda 24, 48 ve 72 saat inkibe edildi.

Hucre Canlihgi Analizleri

MTT Yontemi: 1g MTT [3-(4,5-dimetiltiyazol-2-il)-2,5-
difeniltetrazolyum-bromid] 200 ml PBS (Phosphate Buffered
Saline) (pH 7.4, 5 mg/ml) ile aliminyum folyoya sarilan balon
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joje icerisinde karanlik ortamda vortexlenerek ¢ozdirildi ve
0.22 um filtreden gegirildi. Deney asamasindan 6nce ¢ozelti 37°
C’lik su banyosunda isitildi. Deneyde 3 ayri 96’lik plate ile gali-
sildi ve 96’lik plate kuyucuklarinin her birinde 100 pl’de10000
hiicre olacak sekilde ekim yapildi. 37 T'de %5 CO, inkibaté-
rinde hicrelerin yapismasi igin 24 saatlik inklibasyon sonra-
sinda kontrol, klorpirifos 10, 30, 60, 90 ug/ml ve tannik asit 5,
10, 15, 20, 25 uM konsantrasyonlarinda uygulamalar yapildi.
Her bir kuyuya 10 pl MTT sollisyonu eklenerek 3 saat inkibe
edildi. inkiibasyon sonrasinda hiicrelerin yiizeyinde var olan
medyum bir pipet ile alinip 50 ul DMSO (Dimetyhl Sulfoxide)
ilave edildikten sonra tekrar 10 dk inkiibatérde bekletildi. inkii-
basyonu yapilmis olan hiicrelerin, mikroplate okuyucu ile 570
nm absorbans degerinde 6lglimleri yapildi. Kontrol kuyucuklari
belirlenen absorbans degerlerinin ortalamasi alindi ve bu deger
%100 canli hiicre olarak belirlendi. Klorpirifos-etil ve tannik asit
ilave edilmis kuyucuklardan okunan absorbans degerleri kontrol
absorbans degerine oranlandi ve yiizde canlilik olarak kabul
edildi. Sonugta 24 saatlik MTT canlilik analizi sonuglari bulun-
du. 48. ve 72. saat MTT canlilik analizi sonuglarini elde etmek
icin farkh konsantrasyondaki maddelerin hiicrelere uygulanma
isleminden sonra inkiibasyon sireleri ayarlanarak tim islemler
tekrarlandi. Microsoft Excel programi ile uygulanan doz ve %
htcre canhlig egrisi elde edilerek IC_ (%50 baskilayici konsant-
rasyon) degerleri logaritmik egim grafigi ile hesaplandi.

XCELLigence yontemi: xCELLigence, elektriksel impedans tekno-
lojisi sayesinde hicrelerin elektrodlara baglanip baglanmama-
sina bagli olarak 6l¢tim yapan, hiicre bazli olan mikroelektronik
biyosensor sisteminden olusur. xCELLigence, mikroelektronik
hicre sensori dizisinden olusmaktadir. Sensér sayesinde elekt-
ronik empedansin 6lglilmesini, elektrotlar tGzerinde var olan
degisikliklerin tespit edilmesini saglar ve degisikliklerin izlen-
me olanagini saglar. Hiicre indeksi, elektrik empedansindaki
degisikliklerin 6lgtlmesi amaciyla kullanilir. Hiicre sayisi, can-
lilig1, morfolojisi elektrod empedansini etkilemektedir. Hiicre
indeksindeki azaliga ve artiga gore elde edilen bilgiler yazilim ile
degerlendirilip sonuglandirildi. xCELLigence yontemi ile hiicre
proliferasyonu yani hiicrelerin ¢ogalip cogalmadigl, sitotoksisi-
te yani canli hiicreler Gzerindeki toksik etki orani belirlenebilir.
xCELLigence yontemi hiicre karakterizasyonu hakkinda bilgi
verir (29-30).

Calismamizda HEK293 insan embriyonik bébrek hiicre hatti,
%10 fetal bovine serum ve %1 Streptomisin-Penisilin iceren
DMEM besiyerinde gerektiginde pasajlama islemleri yapila-
rak yeterli hiicre sayisina ulasincaya kadar kiltir ortaminda
cogaltildi. Hicreler besiyeri ortaminda 37 °C’de ve %5 CO, ile
nemlendirilmis inkGbatérde T25 hicre kalturd flakslarinda
kilture edildi. Hicreler flaksta %80 doluluga ulastiginda steril
hicre kaziyici ile kazinarak ve falkon tiipline aktarilarak sogut-
mali santrifijde 1500 rpm’de 15 dk santriflj edildi. Hiicreler
daha sonra e-plate’lere ekilmek lzere hiicre sayim prosedi-
rine gore sayilip, sayim sonucu elde edilen hiicre sayisi 1x 10°
olarak hesaplandi.

RTCA (Real Time Cell Analysis) programinda deneyde kullani-
lacak kuyucuklarin segimi, hiicre tiirli, kuyu basina kullanilacak
hiicre sayisi, kullanilacak bilesigin adi, konsantrasyonu ve kon-
santrasyon birimi bilgileri girilerek deneyle ilgili veriler tanim-

landi. Plakalarin cihazdan cikarilacagi her bir asama igin (Step
1, Step 2 ve Step 3) ayri ayri planlanmalar yapildi. Blank oku-
masi tamamlandiginda plateler inkiibatérden laminer kabine
alinip 16 kuyulu e-plate’lerin her bir kuyusuna 150 pl’de yaklagik
1.5x10* hiicre olacak sekilde ekim yapildi. Hiicreleri ektikten
24 saat sonra madde uygulanacagi i¢in “Duration” segenegi
24 saate, kuyulardan 15 dakika araliklarla 6lgiim almak igin “In-
terval” segenegi 15’e ayarlandi. Bu siire sonunda, toplamda 16
kuyusu bulunan plakalara klorpirifos i¢in 0, 10, 30, 60, 90 pug/ml
ve tannik asiti¢in 0, 5, 10, 15, 20, 25 uM konsantrasyonlarinda
madde uygulamasi yapildi. Hiicre {izerine etkisi incelenen her
bir madde igin ayri bir plaka kullanildi. (Step 1: Interval 1:00
Duration 0:0:0; Step 2:Interval 15:00 Duration 24:00; Step 3:
Interval 15:00 Duration 96:00)

Surre sonunda sistemden, alt kisminda iyi bir iletken olan altin
ile kapli elektrotlara yapisan hiicre sayisina ve kontrol grubuna
gore, hicrelerdeki degisime bagli olarak hiicre indeksi deger-
leri elde edildi. istatistiksel degerlendirmenin yapilabilmesi icin
gerekli uygun saylya ulasabilmek adina her bir madde igin iki
16’li e-plate kullanilarak toplamda 6 6lgiim sonucu elde edildi.

istatiksel analiz: Orneklerin % canlilik degerleri hesaplandi. So-
nuglar IBM SPSS 21 (Statistical Package for the Social Sciences)
programi kullanilarak degerlendirildi. Grup igi karsilastirmalarda
parametrik olmayan gruplar igin Kruskal Wallis, parametrik olan
gruplar igcin One-Way ANOVA testleri yapildi. Sonuglar ortalama
+ SD (standart sapma) olarak verilip anlamhlik diizeyi p<0.05
olarak kabul edildi.

BULGULAR

Klorpirifosun doza bagl etkisinde MTT hiicre canlihg: analizi
24 saatlik MTT analiz sonuglarina gore; klorpirifosun 10 pg/
ml uygulandigi grubun MTT degeri kontrol grubu ile karsilas-
tirildiginda anlamh bir azalma oldugu belirlendi (*p<0.05). 30
pg/ml, 60 pg/ml ve 90 pg/ml klorpirifos uygulanan gruplarin
MTT degerleri de kontrol grubu ile karsilastirildiginda anlamh
bir azalma tespit edildi (°p<0.001) (Tablo 1, Sekil 1). HEK293
hicrelerinin 24 saat boyunca klorpirifosa maruz kalmasiyla elde
edilen IC_ degeri 79,94 pg/ml'dir. 48 saatlik MTT analiz sonugla-
rina gére; 10 ug/ml, 30 ug/ml ve 60 pg/ml klorpirifos uygulanan
gruplarinin absorbans degerlerinin 90 pug/ml uygulanan gruba
gore anlamli olarak artmis oldugu (?p<0.001) gérildi. 10 pg/ml
klorpirifos dozunun uygulandigi grubun MTT degeri ise kontrol
grubu ile karsilastirildiginda anlamli bir azalma oldugu belirlendi
(°p<0.05) (Tablo 2, Sekil 1). HEK293 hiicrelerinin 48 saat boyun-
ca klorpirifosa maruz kalmasiyla elde edilen IC, degeri 85,95
ug/ml'dir. 72 saatlik MTT analiz sonuglarina gére; 30, 60, 90
ug/ml uygulanan gruplarin absorbans degerleri kontrol grubu
ile karsilastirildiginda anlamli bir azalma belirlendi (°p<0.001).
Kontrol ve 10 pug/ml klorpirifos uygulanan gruplar arasinda 72
saatlik MTT sonuglarina gore istatistiksel agidan anlamli fark
tespit edilmedi (Tablo 3, Sekil 1). HEK293 hicrelerinin 72 saat
boyunca klorpirifosa maruz kalmasiyla elde edilen IC, degeri
80,23 pg/mldir.

Tannik asitin doza bagh etkisinde MTT hiicre canlihig analizi
24 saatlik MTT analiz sonuglarina gore; tannik asitin 5uM uy-
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Tablo 1: Klorpirifos’un (KP) 24 saatlik MTT sonuglarina ait ortalama (M) ve standart
sapma (SD) degerleri (M+SD)

Parametre Kontrol 10 pg/ml 30 pg/ml 60 ug/ml 90 pg/ml
MTT b b b

0,226%0,03 0,204+0,06° 0,157+0,04 0,140+0,03 0,097+0,05
(570 nm)

p<0.05 ve *p<0.001 kontrolle karsilagtirildiginda

Tablo 2: Klorpirifos’un (KP) 48 saatlik MTT sonuglarina ait ortalama (M) ve standart
sapma (SD) degerleri (M+SD)

Parametre Kontrol 10 pg/ml 30 pg/ml 60 pg/ml 90 pg/ml
MTT .

0,210+0,02  0,191%0,02* 0,162+0,01° 0,133+0,01° 0,102+0,01
(570 nm)

2p<0.001 90 pg/ml ile karsilastirildiginda, ®p<0.001 kontrolle karsilastirildiginda

Tablo 3: Klorpirifos’un (KP) 72 saatlik MTT sonuglarina ait ortalama (M) ve standart
sapma (SD) degerleri (M£SD)

Parametre Kontrol 10 pg/ml 30 ug/ml 60 ug/ml 90 pg/ml
MTT
0,207+0,03 0,187+0,06 0,147+0,02°  0,121+0,03°  0,092+0,05°
(570 nm)
2p<0.001 kontrolle karsilastirildiginda
120
100 100
100 92,02 9142 9371
77,14
g0 71,68
T 63,71 53 33
&0 § 1
44,24
a0 I
20 | |
0 -
24 saat 48 s3at 72 saat

Hiicre Canliig (3)

m0 m10pg/ml m30pg/ml m60pg/mi m90pg/mi

Sekil 1: Klorpirifos’a ait 24, 48 ve 72 saatlik % hiicre canlihgi/konsantrasyon grafigi

gulandigi grupta absorbansin kontrol grubuna gore ®p<0.01 an-
lamhhginda azalmis oldugu goézlendi. 15 pM, 20 uM ve 25uM
tannik asit uygulanan gruplarda ise absorbans degerlerinin
kontrol grubuna kiyasla anlamli olarak azaldigi (°p<0.001) be-
lirlendi. 25 pM tannik asit uygulanan grubun absorbans dege-
rinin diger ¢alisma gruplarina gére anlamli olarak azaldigi tespit
edildi (‘p<0.001) (Tablo 4, Sekil 2). HEK293 hiicrelerinin 24 saat
boyunca tannik asite maruz kalmasiyla elde edilen IC_ degeri
21,34 uM ‘dir. 48 saatlik MTT analiz sonuglarina gore; tannik asi-
tin farkh dozlarda uygulandigi gruplarin 48 saat sonraki verileri
incelendiginde 10 uM uygulanan grupta kontrole gére anlamli
artislar gozlendi (°p<0.01). 20 uM ve 25 uM yiksek dozlarda

ise absorbans degerlerinin kontrol grubuna kiyasla anlamli ola-
rak azaldigi belirlendi (°p<0.001). 10 uM uygulanan grubunun
absorbans degerinin 5 uM ve 15 pM gruplarina gore (°p<0.01)
ve 20 uM ve 25 uM'’lik gruplara gore(%p<0.001) arthigi gorildu
(Tablo 5, Sekil 2). HEK293 hiicrelerinin 48 saat boyunca tannik
asite maruz kalmasiyla elde edilen IC_ degeri 23,99 uM’dir. 72
saatlik MTT analiz sonuglarina gore; tannik asitin 10uM uygu-
landig1 grupta 72 saatlik maruziyette absorbans degeri kontrole
gore artmigken (*p<0.001), 20 uM ve 25uM uygulandigi grup-
larda ise azaldi (°p<0.001). 25 uM uygulanan grubun degerleri
tim gruplarla karsilastirildiginda anlamli olarak distk oldugu
belirlendi (°p<0.001) (Tablo 6, Sekil 2). HEK293 hiicrelerinin 72
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Tablo 4: Tannik asit’in 24 saatlik MTT sonuglarina ait ortalama (M) ve standart sapma (SD)

degerleri (M£SD)

Parametre Kontrol 5uM 10pmM 15 um 20uM 25 uM
(“:;; nm) 0,18+0,08 0,155+0,04*  0,176+0,04° 0,112+0,06>¢ 0,095+0,04°¢  0,07+0,07°¢

2p<0.01, ’p<0.001 kontrolle karsilastirildiginda, p<0.001 25 uM ile karsilastirildiginda

Tablo 5: Tannik asit’in 48 saatlik MTT sonuglarina ait ortalama (M) ve standart sapma (SD)

degerleri (MSD)

Parametre Kontrol 5umM 10pum 15 pyMm 20puM 25 uM
MTT b, b,d b,d

0,1740,01 0,15+0,01°¢ 0,1940,01° 0,14+0,02°¢ 0,1040,03" 0,07+0,02"
(570 nm)

p<0.01 p<0.001 kontrolle karsilastirildiginda, ¢p<0.01, “p<0.05 10 uM ile karsilastirildiginda

Tablo 6: Tannik asit’in 72 saatlik MTT sonuglarina ait ortalama (M) ve standart sapma (SD)

degerleri (M1SD)

Parametre Kontrol 5uM 10um 15 um 20puM 25 uM
MTT b b
0,15+0,02 0,161+0,01°¢ 0,20+0,01*>¢  0,153+0,01>¢  0,10+0,01°¢ 0,07+0,01°¢
(570 nm)
p<0.001, ®p<0.001 kontrolle karsilastirildiginda, p<0.001 25 uM ile karsilastirildiginda
0 133,33
120 /
- mnms,ss
100 100 .
88,23 s
B0
62,22 58,82
80 52,77
a0 38,88 41,17
i I I
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Sekil 2: Tannik asitin 24, 48 ve 72 saatlik % hiicre canliligi/konsantrasyon grafigi

saat boyunca tannik asite maruz kalmasiyla elde edilen IC,  de-
geri 25,89 uM “dir.

xCELLigence Analiz Sonuglari

Klorprifos’un xCELLigence Analiz Sonuglari

HEK293 hiicrelerinin 24 saatlik XCELLigence analiz sonuglarina
gore, 30 pg/mL ve 60 pg/mL klorpirifos uygulanan gruplarda
hticre indeksinin 90 ug/mL uygulanan gruba gore anlamli olarak
yuksek oldugu bulunmustur (p<0.01). HEK293 hiicrelerinin 48
saatlik XCELLigence analiz sonuglarina gére 60 pg/mL klorpirifos
uygulanan grubun hiicre indeksinin 10 pg/mL uygulanan gruba
gore daha duslik oldugu tespit edildi (p<0.001). Kontrol grubu
ve 10 pg/mL uygulanan gruplarin hiicre indeksinin 90 pug/mL
uygulanan gruba gére anlamli olarak yiiksek oldugu belirlendi
(p<0.001). HEK293 hiicrelerinin 72 saatlik xCELLigence analiz

sonuglarina gére 10 pg/mL uygulanan grubun hicre indeksinin
60 pg/mL klorpirifos uygulanan gruba gére anlamli olarak yiik-
sek oldugu saptandi (p<0.01). 90 pug/mL klorpirifos uygulanan
grubun hiicre indeksinin kontrol ve 10 pg/mL uygulanan grup-
lara gore istatistiksel agidan anlamli olarak azaldigi belirlendi
(p<0.001) (Sekil 3).

Tannik Asit’in xCELLigence Analiz Sonuglar

HEK293 hiicrelerinin 24 saatlik XCELLigence analiz sonuglarina
gore, 25 uM tannik asit uygulanan grubun hiicre indeksinin 20
UM uygulanan gruba goére anlamli olarak duistik oldugu (p<0.01)
belirlendi. 20 uM ve 25 puM tannik asit uygulanan gruplarin hiic-
re indeksinin, kontrol grubuna gore anlamli olarak diistik oldugu
saptandi(p<0.001). HEK293 hiicrelerinin 48 saatlik xCELLigence
analiz sonuglarina gore, 15 uM tannik asit uygulanan grubun
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Sekil 3: Degisen konsantrasyonlarda klorpirifos’a maruz birakilan HEK 293 hiicrelerinin ortalama
gercek zamanli hiicre analizi xCELLigence proliferasyon egrileri

hicre indeksinin kontrol grubuna goére anlamli olarak artmis ol-
dugu belirlendi (p<0.05). 20 uM ve 25 uM uygulanan gruplarin
hiicre indeksinin kontrol grubuna gére anlamli olarak azalmis
oldugu belirlendi (sirasiyla p<0.001, p<0.001). Tannik asitin
10 uM uygulandigi grubun hiicre indeksinin kontrol grubuna
gore anlamli olarak artmis oldugu goruldi (p<0.05). HEK293
hicrelerinin 72 saatlik xCELLigence analiz sonuglarina gore 20
UM (p<0.001) ve 25 uM (p<0.001) uygulanan gruplarin hicre
indeksinin kontrol grubuna gére anlamli olarak azaldigi belir-
lendi. Tannik asitin 10 uM uygulandigi grubun hiicre indeksi
kontrol (p<0.01), 20 ve 25 pM uygulana gruplara gore p<0.001
anlamliliginda yuksektir (Sekil 4).

TARTISMA

Organofosfath insektisitler kimyasal yapilarindan dolayi yagda
cozlinebilirler (lipofiliktir) ve noniyonizedir. Lipofilik 6zellikle-
rinden dolayi hiicre membranini, kan beyin bariyerini gegebi-
lirler ve bu yollarla hasara yol agabilirler (4,31). Calismamizda
kullandigimiz klorpirifos toksisite yoniinden orta diizeyde riskli
olan bir organofosfatli insektisit grubu igerisinde yer almaktadir
ve maruz kalindiginda baslica hepatoksisite, nérotoksisite ve
endokrin sistem bozukluklari gériilmektedir. Ozellikle merkezi

sinir sisteminde noérolojik toksisite yaninda DNA hasarina da
neden olarak ¢ok ciddi hasarlara yol agmaktadir. Bazi calismalar
klorpirifosa maruziyetin gelisimsel bozuklukla, otoimmiin sis-
tem patolojileriile,akciger, bobrek ve meme kanseri gibi kanser
tirleriyle baglantili oldugunu da gostermistir (32).

Ulusal Bilimler Akademisi raporu, 21. ylizyilda toksisite testle-
rinde, in vitro yola dayal toksisite testini genisletmek ve tim
hayvan yaklagimlarini en aza indirmek igin diger bilimsel arag-
larin kullanimina yonelik bir paradigma degisikliginin temelini
atmistir (Ulusal Aragstirma Konseyi, 2007). Maruz kalan insan
hicre kulturlerinin biyoinformatik analizleri gibi bu alternatif
yontemler, bir yaklasim kullanarak in vivo toksisiteyi tahmin
etmede kabul gérmektedir (9). Geleneksel olarak, pestisitlerin
toksik potansiyelini incelemek igin hayvan modelleri kullanil-
maktadir. Glinimuzde daha fazla sayida yeni pestisitin kesfedil-
mesiyle, toksisiteyi tespit etmek igin in vivo modellerin kullanil-
masl zaman, etik ve maliyet agisindan pratik olmadigi anlayisi
kabul gormeye baslamistir. In vitro hicre kiltiirG sistemlerinin,
kimyasallar veya ilaca maruz kalma yoluyla hedef organlarda
toksisite tahmini igin faydali oldugu kanitlanmistir. Hiicre tabanh
sistemler, yliksek diizeyde entegrasyon sundugundan, kimya-
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Sekil 4: Degisen konsantrasyonlarda Tannik Asit’e maruz birakilan HEK
293 hicrelerinin ortalama gergek zamanli hiicre analizi xCELLigence pro-

liferasyon egrileri
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sallarin bozulmamis hiicrelerle etkilesimlerini incelemek igin
popller hale gelmistir. Toksisite calismalari igin karaciger, bob-
rek, néron vb. gesitli in vitro hicre sistemleri gelistirilmistir.
Calismada kullandigimiz bobrek hiicre kiltlra sistemi, kseno-
biyotiklerin viicuttan atilmasini ve toksisitesini gbstermesi agi-
sindan ideal ortam sartlarini barindirmaktadir (33).

Klorpirifos’'un HEK293 hiicrelerine etkisini arastirmak igin uygu-
ladigimiz dozlarin 24, 48 ve 72 saatlik inklibasyon sonrasi hiicre
canliligindaki azalmanin doza bagli olarak degistigini sdyleye-
biliriz. Toksik etkisini gordiigimuz klorpirifosun, doz arttikga
hlcre canhhginda % 44,24’e kadar azalma meydana getirdigi
gorulmustir.

Cok sayida biyoaktif bitkisel biyomolekiller arasinda, polife-
noller her zaman faydah 6zellikleri géz 6niinde bulundurula-
rak odak noktasi olmaya devam etmektedir. Sagliga yararh bir
aile olarak tanimlanan polifenollerin, antikanser, antimutaje-
nik, antienflamatuar, antimikrobiyal, antibakteriyel, antiseptik
ve antioksidan 6zellikleri oldugu bilinmektedir (9). Tannik asit,
benzersiz biyokimyasal 6zellikleri nedeniyle biyoloji ve medikal
arastirma alanlarinda son on yilda popdlerlik kazanmis, dogal
olarak olusan bir antioksidan polifenoldir. Kullaniminin teme-
li, birgok hidroksil grubu, proteinler ve diger biyomolekiillerle
baglar 6zellikle hidrojen baglari olusturmaya yonelik afinite-
sinden kaynaklanmaktadir. Giniimuzde tannik asit ile yapilan
¢alismalar, birgok yeni farmasotik ve biyomedikal uygulamanin
gelistirilmesine yol agmistir. Tannik asitin bir antioksidan olarak
iltihabi azalthigl, yaygin patojenik bakteride bir antibiyotik go-
revi gordigl ve gesitli kanser tirlerinde apoptozu indikledigi
gosterilmistir (7).

Calismamiz sonucunda tannik asitin belli bir doz artisindan son-
ra toksik olabilecegini ve prooksidan 6zellik gosterebilecegini,
dozu artirdigimizda azalmis hiicre canliligi ile ifade edebilece-
gimizi diistinmekteyiz. Tannik asitin antioksidan mi yoksa ok-
sidasyonu artiran bir prooksidan gibi mi davrandigi tamamen
konsantrasyonla iliskilidir. Farkli konsantrasyonlarda antioksidan
ve prooksidan 6zellige sahip olusu her iki durum igin de tannik
asitin olumlu katkisi oldugunu gosterir, ¢linku proksidan &zelligi
ile oksidatif stresi indiikleme ve metal iyonlarini baglama yete-
negine sahip olup antibakteriyel ve antikanser 6zellik gosterir
(21, 23, 34-36).

Calismamizin temel hedeflerinden biri tannik asitin hiicre canli-
ligina etkisini, en ¢ok bilinen ve kullanilan MTT yéntemi yaninda
empedans degisimi esash olan xCELLigence analizi yontemi ile
de gormekti. Yontemler arasinda tannik asit etkinligini deger-
lendirmede hiicre gogalmasini olumlu yonde etkileyen dozlarin
her iki yontemde de ayni dozlar oldugu tespit edilmistir. Yiiksek
doz tannik asit uyguladigimiz gruplarda her iki yontemde de
hicre canliliginin kontrole gére anlamli olarak azaldigini bulduk.
Kullanilan farkli yontemlerin sonuglarinin birbirini destekler ni-
telikte oldugunu soyleyebiliriz.

Calisma sonunda buldugumuz IC50 degerlerinin bu hiicre hatt
kullanilarak yapilacak diger galismalari planlamada fayda sag-
layacagini soyleyebiliriz. Klorpirifos toksisitesini azaltabilecek

oksidan ve antioksidan maddeler ile ilgili olan ve tannik asitin
bu toksisite de ne yonde hareket edecegini tespit edecek galis-
malar yapilmasinin gerekli oldugunu ifade edebiliriz.
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ABSTRACT

Objective: Chemokine proteins are significantly effective in inflammation
and immunity. Chemokines are from the family of the chemokine proteins
and they organise the leukocyte trafficking through the formation of
chemotactic activity in the cells that express the appropriate chemokine
receptors. CXCL10 is involved in the CXC chemokine family and is effective
in biological events such as chemotaxis, apoptosis, cell growth, and
angiostasis through the attachment to the CXCR3 receptor. CXCL10 is
pleiotropic due to its effects on different disease groups such as
autoimmune disorders, transplantation, infectious diseases, and cancer.
The aim of this study was to assess the potential role of CXCL10 on the
pathogenesis of various diseases.

Material and methods: The eQTL effects of CXCL10 expression and the
regulation of microRNAs (miRNAs) in terms of co-regulated gene clusters
were examined. The STRING/GeneMANIA/KEGG PATHWAY/GeneCards
was used for the investigation of the gene-protein and pathway
interactions; for the detection of miRNA targeting CXCL102, TargetScan/
miRDB was used; for the investigation of the association of CXCL10 and
miRNA region single nucleotide polymorphisms (SNP) with the diseases,
GRASP and GWAS were used; GSEA/MSigDB database was used for gene
enrichment analysis

Results: Both the GSEA/MSigDB tool and the gene set enrichment analysis
recommended the use of the enriched forms of the genes involved in
breast and prostate cancers and in response to inflammation, and to
interferon and regulatory T cells (FDR<1E-50). 182 genes (at a 5-fold
threshold) that are structurally co-expressed with five additional CXCL
genes close to CXCL10 were identified with the use of the CO-Regulation
database (CORD. No enrichment was detected for the common targets of

(074

Amag: Kemokin proteinlerinin, inflamasyon ve bagisiklikta 6nemli rolleri
vardir. Kemokinler, kemokin proteinleri ailesinin bir Uyesi olup uygun
kemokin reseptorlerini eksprese eden hiicrelerde kemotaktik aktivite tre-
terek I6kosit trafiginde 6nemli bir rol oynarlar. CXCL10, CXC kemokin aile-
sinin bir Gyesidir ve CXCR3 reseptoriine baglanarak kemotaksi, apoptoz,
hiicre bliyimesi, yeni damar olusumu gibi biyolojik olaylarda etkili olur.
CXCL10, otoimmiin bozukluklar, transplantasyon, bulasici hastaliklar ve
kanser gibi farkli hastalik gruplarinda etkileri olmasi dolayisiyla pleiotro-
piktir. Calisgmamizda CXCL10’un gesitli hastaliklarin patogenezi Gzerindeki
potansiyel roliini degerlendirmek amaglanmistir.

Gereg ve Yontemler: CXCL10 ekspresyonunun eQTL etkileri ve mikroR-
NA’larin (miRNA’lar); birlikte diizenlenmis gen kiimeleri agisindan duzen-
lenmesi incelendi. Gen-protein ve yolak etkilesimlerinin incelenmesi igin
STRING/GeneMANIA/KEGG PATHWAY/GeneCards; CXCL102'yi hedefleyen
miRNA’larin tespiti icin TargetScan/miRDB; CXCL10’u hedeflemek igin
Blood eQTL Tarayici / BIOS / mQTLdb; CXCL10 ve miRNA bélgesi tek nikle-
otid polimorfizmleri (SNP)'nin hastaliklarla olan iligkisinin incelenmesi igin
GRASP ve GWAS, gen zenginlestirme analizi icin ise GSEA/MSigDB veri
tabanlari kullanildi.

Bulgular: Birlikte eksprese edilen genler igin, GSEA/MSigDB veri tabaninda
yapilan gen seti zenginlestirme analizi sonucunda, immin yanit ve infla-
matuar yanitta yer alan genler, interferon ve diizenleyici T hucrelerine
yanitta yer alan genler, ve ayrica meme ve prostat kanserlerinde yer alan
genler ile gen setinin genisletilmesi 6nerildi (FDR<1E-50). CO-Diizenleme
Veritabani (CORD), CXCL10 gevresinde yer alan bes ek CXCL geni de dahil
olmak Uzere, yapisal olarak birlikte eksprese edilen 182 gen (5 kat esikte)
tanimladi. Birlikte eksprese edilen gen seti, herhangi bir miRNA'nin ortak
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any miRNA in the co-expressed gene sets. The CXCL10 targeting miRNAs
were selected, and the TargetScan program was used to identify other
target genes in our study. Thus, 80 miRNAs were identified, and the same
GSEA analysis was performed for each miRNA target. The association of
SNPs with the diseases was investigated for the gene region of each
miRNA in the GWAS databases, and an association was detected with the
autoimmune diseases such as rheumatoid arthritis, ankylosing spondylitis,
Crohn’s disease, and psoriasis, and with multiple sclerosis, Type 1
diabetes, myasthenia gravis, and allergy/asthma (P<1E-04). For SNPs in
CXCL10, no GWAS associations were found; however, SNPs acting as eQTL/
meQTL in the blood for CXCL10 had GWAS associations with longevity,
aging, inflammatory bowel disease (IBD), and breast cancer (P<1E-04).
Although we found no strong evidence for miRNA-mediated CXCL10
expression in our study, strong genetic associations were found associated
with inflammatory and immune disorders in the miRNAs neighboring
variants.

Conclusion: In conclusion, we suggest that there is a stronger role of
CXCL10 in inflammation, autoimmunity, and possibly cancer than its role
in transplantation.

Keywords: Genes, disease relationships, autoimmune diseases,
bioinformatics, CXCL10

INTRODUCTION

Human body has been found to have roughly 50 chemokines
(1). Chemokines are the protein molecules with multiple doma-
ins, and with the molecular weight of 8-12 kD. The chemokine
genes are located at locus 17g11.2-12, while the C-X-C che-
mokine genes are located at locus 4q13. CXCL10 (C-X-C Motif
Chemokine Ligand 10) is a protein-encoding gene, and was first
discovered as a chemokine which was induced by interferon
(IFN) -y, and produced by various cell types such as monocy-
tes, neutrophils, endothelial cells, keratinocytes, fibroblasts,
and mesenchymal cells (2-8). Various studies in the literature
reported that chemokines and particularly CXCL10 are produ-
ced by various cell and tissue types, and have pleiotropic ef-
fects on various processes including immunity, angiogenesis
and organ-specific cancer metastasis (9). The CXCL10 C-X-C-C
motif chemokine ligand is a chemokine of the CXC sub-family
and is an antimicrobial gene encoding the ligand correspon-
ding to the CXCR3 receptor. Binding of this protein to CXCR3
provides it with pleiotropic effects, such as stimulation of mo-
nocytes, induction of migration of natural killer cells and T cells,
and modulation of adhesion molecule expression (2). Among
the related pathways, there is a signaling with the peptide li-
gand binding receptors and G protein-linked receptors, and
the CXCL10 is effective through this pathway in various hu-
man diseases such as chronic inflammation, infectious diseases,
immune dysfunction, tumor growth, metastasis, and invasion
(10). In addition, CXCL10 has been identified as an important
biomarker that predicts disease severity and can be used as a
prognostic indicator in multiple diseases. Understanding the
role of CXCL10 in the pathogenesis and progression of diseases
could underpin its development as a potential biomarker and
therapeutic target for related human malignancies (11). The
study of the role of CXCL10 in the pathogenesis of infectious
diseases has shown its various roles in the pathogenesis and
progression of other diseases (12). The use of CXCL10 as a po-

hedefleri igin zenginlesmeye sahip degildi. Calismamizda CXCL10’u hedef-
leyen miRNA’lar segildi ve diger hedef genleri belirlemek igin de TargetScan
programi kullanildi. Boylece 80 miRNA belirlendi ve her bir miRNA'nin
hedefleri ayni GSEA analizine tabi tutuldu. GWAS veri tabanlarindaki her
bir miRNA gen bolgesi icin SNP’lerin hastaliklar ile iliskileri incelendi ve bu
inceleme sonucunda Romatoid artrit, Ankilozan spondilit, Crohn Hastaligi,
Psoriasis gibi otoimmin hastaliklar, Multipl Skleroz, Tip 1 diyabet,
Miyastenia gravis ve alerji/astim gibi hastaliklar ile iligki tespit edildi (P<1E-
04). CXCL10 igindeki SNP’ler igin ise herhangi bir GWAS iligkisi bulunmadi,
ancak CXCL10 i¢in kanda eQTL/meQTL olarak hareket eden SNP’lerin, uzun
omir, yaslanma, inflamatuar barsak hastaligi (IBD) ve meme kanseri ile
GWAS iligkileri tespit edildi (P<1E-04). Calismamizda miRNA aracili CXCL10
ekspresyonu igin glclu kanitlar elde edilememis olsa da, miRNA’larin yaki-
nindaki varyantlar, inflamatuar ve immiin bozukluklarla gii¢lii genetik ilis-
kiler gosterdi.

Sonug: CXCL10’un inflamasyon, otoimminite ve muhtemelen kanserde
oynadigi roliin transplantasyondan daha gii¢li oldugu sonucuna vardik.

Anahtar Kelimeler: Genler, hastalik iligkileri, otoimmin hastaliklar, biyoin-
formatik, CXCL10

tential therapeutic target in infectious diseases is still a topic
under discussion. Specifically, this chemokine controls chemo-
taxis during the inflammatory response that occurs in allograft
rejection after transplantation. Interestingly, there was a strong
association between CXCL10 production, immune response,
and graft survival after allotransplantation. Increased produc-
tion of CXCL10 has been observed in patients in various organ
transplants. This enhanced production is suggested to be pro-
bably due to graft or immune cells and is thought to be associa-
ted with an increase in the concentration of circulating CXCL10.
The fact that the measurement of the level of CXCL10 in serum
and plasma is easy makes it possible to use the detection and
quantification of circulating CXCL10 to reveal the immune sta-
tus of a transplant recipient (13). The production of IFN-gamma
and tumor necrosis factor-alpha by Thl lymphocytes located in
tissues stimulates the secretion of CXCL10 from various cells
and causes the autoimmune process to continue, generating an
amplification feedback loop. There is a need for further studies
to reveal the contribution of interactions between chemokines
and cytokines to the pathogenesis of autoimmune diseases
and to evaluate the potential of the utilisation of CXCL10 as a
new therapeutic target in various autoimmune diseases (14).
We aimed to examine the role of CXCL10 in the pathogenesis
and prognosis of diseases using various databases and tools in
the present study.

MATERIAL And METHODS

For the investigation of gene-protein and pathway
interactions, the STRING (string-db.org)/Gene MANIA (https://
genemania.org/)/ KEGG PATHWAY (https://www.genome.
jp/kegg/pathway.html) /GeneCards (www.genecards.org)
was used; for the detection of miRNAs targeting CXCL102
the TargetScan (www.targetscan.org )/miRDB (www.mirdb.
org) was used; Blood eQTL Browser was used for targeting
CXCL10 (http://www.genenetwork.nl/bloodeqtlbrowser)/
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BIOS (http://genenetwork.nl/biosqtlbrowser) /mQTLdb
(http://mqtldb.org); for the investigation of the association of
CXCL10 and miRNA region single nucleotide polymorphisms
(SNP) with the diseases, GRASP (https://grasp.nhlbi.nih.gov/
search.aspx) and GWAS (https://www.ebi.ac.uk/gwas/) were
used and GSEA/MSigDB database (https://www.gsea-msigdb.
org) was used for gene enrichment analysis.

RESULTS

The GeneMANIA database detected 77.64% of the physical
interactions related to CXCL10 (Figure 1). The co-expression
interaction with CXCL9 and CXCR3 chemokines was 8.01%.
In addition, the pathway interaction of CXCL10 and CXCL9
with the CXCR3 receptor was 1.88%. With GenMANIA, 26
genes that interact with CXCL10 have been identified, inc-
luding 8 additional CXCL genes around CXCL10. With the use
of 5 fold threshold in the common expression analysis on
CO-Regulation database or CORD, 182 harmoniously exp-
ressed genes were identified including the additional 5 CXCL
genes(CXCL2/3/9/9/11/13) found as CXCL10 (CHR4Q21) in
the cytogenetic band.

10 MHC region genes including HLA-DRA, DQA1, DPA1,
UBD, AIF1, IER3, C2, CFB, TAP2 and HLA-DRB3 were also
found to be strongly co-regulated; however, the co-
unterparts of beta chain encoding were missing. The
most important common expression model was detec-
ted in the spleen, as well as in other tissues and cells re-
lated to immunity such as neutrophils, thymus and B
cells. After selecting the miRNAs targeting CXCL10, 80
miRNAs were identified in the TargetScan program, which
is used to identify other target genes, and the same GSEA
analysis was performed for the targets of each miRNA. Using

[

Figure 1: CXCL 10-related physical interactions

the TargetScan (http://www.targetscan.org ), miRNAs tar-
geting CXCL10 with a context score lower than -0.30 were
selected, and other target genes were identified. In total, 80
miRNAs were determined to target CXCL10. When the gene
sets consisting of the targets of these miRNAs were analy-
sed using the same GSEA analysis for each miRNA separa-
tely, the results did not reach as much statistical significance
as the co-expressed gene set had reached. The Targetscan
program that was used to select miRNAs targeting CXCL10
and identify other target genes obtained results close to
statistical significance, suggesting that miRNAs play an im-
portant role in the regulation of CXCL10 expression (Table
1). The gene set enrichment analysis to detect the set of
genes co-expressed in the GSEA/MSigDB tool suggested the
enrichment of genes involved in breast and prostate cancers,
immune and inflammatory response, and response to inter-
feron and regulatory T cells (FDR<10-50). None of the miRNA
targets had enrichment by the co-expressed gene set. We
examined the eQTLs/meQTLs for CXCL10 together with the
relevant miRNA variants in order to understand the regula-
tion of the CXCL10 (eQTL effects and miRNAs; co-regulated
gene sets) expression, the disease associations of CXCL10
sequence variants and their pathophysiological roles (Table
2). As a result of the investigation of the disease associations
of SNPs from each miRNA gene regions in GWAS databases,
the P was found as < 10-4 for the autoimmune diseases such
as rheumatoid arthritis, ankylosing spondylitis, celiac disea-
se, and psoriasis, and for multiple sclerosis, Type 1 diabetes,
myasthenia gravis, Gravis disease, and allergies/asthma. The
SNPs within CXCL10 showed no GWAS associations; however,
SNPs acting as eQTL/meQTL in the blood for CXCL10 showed
GWAS associations with longevity, aging, IBD, and breast

cancer (P<10-4) (Table 3).
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Table 1: miRNAs targeting CXCL10

Conserved binding Context ++ score

miRNA Gene name (Gene ID) Chromosome and coordinates site for CXCL10 for CXCL10
hsa-miR-503-5p MIR503 (574506) chrX: 134546328..134546398 Yes -0.33
hsa-miR-497-5p MIR497 (574456) Ch’°m(°755’1"7‘§1117:7'\:)%%22017‘11 Yes -0.36
hsa-miR-15a-5p MIR15A (406948) Chr°T5%55’4';:11;f5'\3%223%313'11 Yes -0.34
hsa-miR-15b-5p MIR15B (406949) Chzgg:)‘:'s&"s‘zsi':gafgfggs)' 12 Yes -0.34
hsa-miR-6838-5p  MIR6838 (102465504) Ch’°(T::;’£‘;;.':fﬁggggg7'14 Yes -0.33
hsa-miR-424-5p MIRA424 (494336) chrX: NC_000023.11 (134546614..134546711 Yes -0.33
hsa-miR-6828-5p MIR6828 (102465497) Chz‘;%‘fz‘g"l‘;;.':%ffgfg)'12 No -0.47
hsa-miR-6079 MIR6079 (102464830) Ch"z:‘;;;‘gzezluzggggggg)l'11 No -0.49
hsa-miR-8085 MIR8085 (102465879) c“’ﬁ:;g's“:;f 4“153‘;32%9'10 No -0.48
hsa-miR-6731-5p MIR6731 (102465437) Ch’°(';:;;’£i;":‘C@gggggl'n No -0.45
hsa-miR-9500 MIR9500 (103504730) Chzgg‘;sz‘;“ggof.gfggggfgji12 No -0.46
hsa-miR-135b-3p MIR135B (442891) Ch’(c’z'ggzzg%;fl’:gﬂ%‘;gg'11 No -0.37
hsa-miR-135b-5p MIR135B (442891) Ch’&'g;’:gg;;:%gﬂ%gg?11 No -0.52
hsa-miR-135a-5p MIR135A1 (406925) Chr"(’;‘;’;;’gig.'_yzcz@?&?a'12 No -0.52
hsa-miR-3591-5p MIR3591 (100616357) Ch'°"(“5‘;5:5"1’§81:: 5'\;2—522(;218'10 No -0.49
hsa-miR-5587-5p MIR5587 (100847028) N c_ooog:;?ﬂ)?;g?;ﬁ'ssss 8) No -0.55
hsa-miR-646 MIR646 (693231) Chr°'(';g§‘(’)’;:7i?'6'ggagggg)2°'11 No -0.54
hsa-miR-4524b-5p  MIR4524B 100847008) Ch'°?;g;‘;’;’:4;_7_'6';§§ggg2)17'11 No -0.35
hsa-miR-4524a-5p  MIR4524A(100616316) Ch'°T6‘;s:9";§6147.: G";%Bg%gg”‘n No -0.35
hsa-miR-155-3p MIR155 (406947) Ch"’{;;’;;’ggég:‘;—“ﬁ%z1'9 No -0.41
hsa-miR-4451 MIR4451 (100616349) Chr"(;'s";;z:;'. ;\'5‘:7—202%030;;4'12 No -0.37
hsa-miR-3132 MIR3132(100423039) Chrz’z";g;zgmoigfglcggggfg'12 No -0.35
hsa-miR-197-5p MIR197 (406974) Ch’(‘;';;’;;’:;‘;;" :'ocgg‘;%%%‘;l)'n No -0.32
hsa-miR-6755-5p MIR6755 (102465452) Chr°?;‘;;‘;’;‘:3;i'8':§;gggg)l1'10 No -0.37
hsa-miR-5006-5p MIRS5006 (100847026) Chromosome 13, NC_000013.11 No -0.36

(41568286..41568395
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hsa-miR-371a-3p

hsa-miR-519e-3p
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MIR371A (442916)

MIR519E (574463)

Chromosome 19, NC_000019.10
(53787675..53787741)

Chromosome 19, NC_000019.10
(53679940..53680023)

No

No

-0.35

-0.34

hsa-miR-33b-3p

hsa-miR-371b-3p

hsa-miR-4732-5p

hsa-miR-936
hsa-miR-589-3p

hsa-miR-6510-5p

hsa-miR-6834-5p

hsa-miR-4710

hsa-miR-6739-5p

hsa-miR-6733-5p

hsa-miR-3153

hsa-miR-6771-3p

hsa-miR-4251

hsa-miR-5689

hsa-miR-1276

hsa-miR-548ax

hsa-miR-548a0-5p

hsa-miR-449a

hsa-miR-449b-5p

hsa-miR-34a-5p

MIR33B (693120)

MIR371B (100616185)

MIR4732 (100616385)

MIR936 (100126326)
MIR589 (693174)

MIR6510 (102466658)

MIR6834 (102465501)

MIR4710 (100616300)

MIR6739 (102466724)

MIR6733 (102465439)

MIR3153 (100422936)

MIR6771 (102465462)

MIR4251 (100422968)

MIR5689 (100846998)

MIR1276 (100302121)

MIR548AX (100847063)

MIR548A0 (100847068)

MIR449A (554213)

MIR449B (693123)

MIR34A (407040)

Chromosome 17, NC_000017.11
(17813836..17813931

Chromosome 19, NC_000019.10
(53787677..53787742

Chromosome 17, NC_000017.11
(28861655..28861730

Chromosome 10, NC_000010.11
(104048089..104048186

Chromosome 7, NC_000007.14 (5495819.

Chromosome 17,NC_000017.11
(41517164..41517217

Chromosome 6,NC_000006.12
(33290245..33290325)

Chromosome 14,NC_000014.9
(104677694..104677749

Chromosome 1,NC_000001.11
(201863373..201863447)

Chromosome 1,NC_000001.11
(43171652..43171712

Chromosome 9,NC_000009.12
(89312225..89312306)

Chromosome 16,NC_000016.10
(50292616..50292675)

Chromosome 1,NC_000001.11
(3127975..3128035)

Chromosome 6,NC_000006.12
(10439717..10439794)

Chromosome 15,NC_000015.10
(85770496..85770578)

Chromosome X,NC_000023.11
(11318614..11318686)

Chromosome 8,NC_000008.11
(41271048..41271143)

Chromosome 5,NC_000005.10
(55170532..55170622)

Chromosome 5,NC_000005.10
(55170646..55170742)

Chromosome 1, NC_000001.11
(9151668..9151777,)

.5495917

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

-0.32

-0.37

-0.32

-0.37

-0.36

-0.44

-0.35

-0.43

-0.37

-0.37

-0.46

-0.48

-0.46

hsa-miR-34c-5p

hsa-miR-7106-5p

hsa-miR-3689b-3p

hsa-miR-3689c

MIR34C (407042)

MIR7106 (102466222)

MIR3689B (100500906)

MIR3689C (100616333)

Chromosome 11, NC_000011.10
(111513439..111513515)

Chromosome 12,NC_000012.12
(113159113..113159177)

Chromosome 9,NC_000009.12
(134850125..134850272)

Chromosome 9,NC_000009.12
(134849298..134849369)

No

No

No

No

-0.47

-0.42

-0.42
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Chromosome 17,NC_000017.11

hsa-miR-6779-5p MIR6779 (102465467) (38914979..38915042) No -0.43
hsa-miR-6780a-5p  MIR6780A (102466195) Chr°a‘;s7%':§8i'rzc7—0%°1‘;°117'11 No -0.42
hsa-miR-30b-3p MIR30B (407030) Ch'(‘;’;:;&;‘;‘;;" :'33—8%%%%078)'11 No -0.43
hsa-miR-3689a-3p  MIR3689A(100500846) c“;‘;;}?j’g’zgiyfggfgggz12 No -0.42
hsa-miR-1273h-5p  MIR1273H(102466247) Chr°("2‘2;g;e1;f'z'1§5‘;gg‘ﬁe‘1° No -0.44
hsa-miR-6773-5p MIR6773(102466194) Chr"(';’:zs_;’;‘;;‘?é';%gzggj&1° No 0.6
hsa-miR-6724-5p MIR6724(102465433) Chr°'?;’;gge1523é':g§232;)21'9 No -0.64
hsa-miR-297 MIR297(100126354) ChE‘;%"ss;’o';;zf:':faggggf;)'lz No -0.44
hsa-miR-3942-3p MIR3942(100500904) Chr°gg;‘7’;‘z‘:_’;f§'§§;gg$}5'1° No -0.41
hsa-miR-4789-3p MIR4789(100616395) Ch;‘;;“5‘;?9'2:0?':;5-;’23223)'12 No -0.37
hsa-miR-466 MIR466(100423038) Ch"’(';'lc’lsgl";g:_'. ;‘ﬁ—:ﬁ%‘;‘;?"u No -0.42
hsa-let-7g-3p MIRLET7G(406780) Ch“’('_,',‘z"zsgg‘;;" ;\'ZCZ—G%‘;%O;;?"H No -0.49
hsa-let-7a-2-3p MIRLET7A1(406881) Ch"’(';‘;’ls;’;:;’_" ;\'4‘:1—7%%%%[;9'12 No -0.49
hsa-miR-6505-3p MIR6505(102466657) Chr°'(‘;gslg';‘;9:;?_'4§‘l:§gggg)12'12 No -0.31
hsa-miR-8087 MIR8087102465881) C""’{;‘;’;;’;‘;;ﬁgg;;’gﬂ;’jl‘1° No -0.35
hsa-miR-570-3p MIR570(693155) Ch'(‘;';‘;;;’;;;i'. :‘QCS%(;%%%";'H No -0.33
hsa-miR-4666a-5p  MIR4666A100616308) Ch;‘z’zms‘f;’z'g; 41:2;52320?221)'11 No -0.51
hsa-miR-7152-5p MIR7152102465689) Ch'°?7';’;;(’;‘72;2'7"£§gggg;°‘11 No -0.58
hsa-miR-4742-3p MIR4742(100616468) Ch;‘;;‘:“;s;’s"z‘ze71:gz%;’:::fll)'11 No -0.54
hsa-miR-411-3p MIR411(639121) Ch?i';‘fg;g;;figﬁ)—zg‘loz%l)4'9 No -0.42
hsa-miR-379-3p MIR379(494328) Chr(ig‘fos;zr?)gsl.‘.ligﬁfzozﬁozl)4'9 No -0.42
hsa-miR-1911-5p MIR1911(100302222) Ch'(‘;'l':“;?;:; 4%:?1(:4_;)::20:;.11 No -0.46
hsa-miR-5192 MIR5192100847087) Ch"’('é‘z"zsgg‘; 62_" é\lzcz_ocgolt;t;z.n No 0.3
hsa-miR-665 MIR665(100126315) Ch’("1';‘;;;’5'2:;33'0%—70501%3‘1)4'9 No -0.61
hsa-miR-6830-3p MIR6830(102465498) Chromosome 5, NC_000005.10 No -0.38

(132217849..132217918,)

CXCL10: C-X-C motif chemokine ligand 10
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Table 2: CXCL10 eQTLs exon and meQTLs

p value SNP ChroanoPsome SNP Chromosome Position Chromez:ome SNP Allele A;T:::d FDR
5,60E rs78347618 4 chr_4_76942273_76943101 4 76942687 G/A A 0.00
1,76E rs6532172 4 chr_4_76943844_76943970 4 76943907 G/A A 0.00
6,14 rs71629031 4 chr_4_76943519_76943608 4 76943563 C/T T 0.00
7,21 Rs6532172 4 chr_4_76944524_76944650 4 76944587 G/A A 0.00
Perform a quick search for mQTL’s across ARIES

Timepoint SNP il::': SNP Pos Al A2 CpG ((::71(: CpG Pos beta  EffectSize p-value Trans
Adolescence  rs78347618 4 76949076 G A cg00809888 4 76862425 -0.40453 0.00335 7.33e-19 N
Birth rs78347618 4 76949076 G A cg04038163 4 76925155 -0.32746 0.02455 7.31e-15 N
Birth rs78347618 4 76949076 G A cg00809888 4 76862425 -0.36992 0.00314 2.37e-16 N
Childhood rs78347618 4 76949076 G A cg00809888 4 76862425 -0.40100 0.00291 8.56e-21 N
Childhood rs78347618 4 76949076 G A €g22252999 4 76996414 -0.23837 0.03478 3.98e-10 N
Childhood rs78347618 4 76949076 G A cgl4724265 4 76823661 0.20684 0.01968 2.75e-08 N
Childhood rs78347618 4 76949076 G A cg04038163 4 76925155 -0.36875 0.03244 1.09e-20 N
Middle Age rs78347618 4 76949076 G A cg00809888 4 76862425 -0.42298 0.00384 3.59e-22 N
Middle Age rs78347618 4 76949076 G A cg26767154 4 77069770 -0.21420 0.00210 8.0le-10 N
Middle Age rs78347618 4 76949076 G A €g22252999 4 76996414 -0.21198 0.03325 8.88e-10 N
Pregnancy rs78347618 4 76949076 G A €g22252999 4 76996414 -0.29214 0.02448 1.48e-11 N
Pregnancy rs78347618 4 76949076 G A cg00809888 4 76862425 -0.32682 0.00212 2.14e-13 N
CXCL10: C-X-C motif chemokine ligand 10, eQTLs: Expression quantitative trait loci, meQTLs: Methylation quantitative trait loci, SNP: Single nucleotide
polymorphism

Table 3: GWAS associations of eQTLs and meQTLs for CXCL10

eQTL Associated trait Pvalue Effect size PMID Source

SDAD1 rs2273 Longevity 1E-06 NA 20834067 PheGenl

ART3 rs12504339 Serum albumin levels 1.3E-05 NA dbGaP PheGenl
CXCLI rs2276886 Heart rate 1.5E-05 NA 17903306 PheGenl
CXCL9 rs2276886 Inflammatory bowel disease 9.2E-05 beta=-0.0766 26192919 PhenoScanner
ART3rs13139234 Serum creatinine level 1.1E-05 NA 20383146 GRASP
ART3rs13111494 Aging 1.3E-05 NA 22445811 GRASP
ART3rs13111494 Autism 5E-05 NA 20663923 GRASP
SCARB2 rs6532244 Breast cancer 2.1E-04 NA 17529973 PhenoScanner
SCARB2 rs894251 Body mass index (BMI) 1.7E-04 NA 21935397 GRASP

GWAS: Genome-wide association studies, eQTLs: Expression quantitative trait loci, meQTLs: Methylation quantitative trait loci, CXCL10: C-X-C motif chemokine
ligand 10, SDAD1: SDA1 Domain Containing 1, ART3: ADP-Ribosyltransferase 3, CXCL9: C-X-C Motif Chemokine Ligand 9, SCARB2: Scavenger Receptor Class B

Member 2

DISCUSSION

CXC chemokine family also involves the CXCL10, which binds to
the CXCR3 receptor, acting in biological events such as chemota-
Xis, apoptosis, cell growth and angiostasis (15). Proinflammatory
cytokines have roles in various different processes, including
chemotaxis, differentiation and activation of peripheral immu-
ne cells, regulation of cell growth, apoptosis and modulation

of angiostatic effects (16). Therefore, they have important ro-
les during viral infections, varying from activating immune cells
and stimulating their migration to infected areas. Mechanically,
the G protein-mediated signaling is activated with the binding
of CXCL10 to the CXCR3 receptor, and the intracellular calcium
production and actin reorganization are increased by the downs-
tream activation of the phospholipase C-dependent pathway
(17). CXCL10 is associated with the diseases such as periapical



https://www.ncbi.nlm.nih.gov/projects/SNP/snp_ref.cgi?rs=2273
https://www.ncbi.nlm.nih.gov/pubmed/20834067?dopt=Abstract
https://www.ncbi.nlm.nih.gov/projects/SNP/snp_ref.cgi?rs=12504339
https://www.ncbi.nlm.nih.gov/projects/SNP/snp_ref.cgi?rs=2276886
https://www.ncbi.nlm.nih.gov/pubmed/17903306?dopt=Abstract
https://www.ncbi.nlm.nih.gov/projects/SNP/snp_ref.cgi?rs=2276886
http://www.ncbi.nlm.nih.gov/pubmed/20383146
http://www.ncbi.nlm.nih.gov/pubmed/22445811
http://www.ncbi.nlm.nih.gov/pubmed/20663923
https://www.ncbi.nlm.nih.gov/projects/SNP/snp_ref.cgi?rs=6532244
http://www.ncbi.nlm.nih.gov/pubmed/21935397

Sentirk Ciftgi et al. CXCL10 expression, DNA sequence variation, disease associations
Journal of Advanced Research in Health Sciences - Saglik Bilimlerinde ileri Arastirmalar Dergisi 2023;6(1):64-72

periodontitis and viral encephalitis, and interactions between
immune cells and microRNAs in the tumor microenvironment
and CCR5 pathway in macrophages. The gene ontology (GO)
descriptions associated with this gene involve the signaling re-
ceptor binding and chemokine activity. CXCL9 is an important
paralog of this gene (2). miRNAs suppress the target genes by
binding to the binding sites in their 3’unconverted regions after
transcription, and thus they ensure the regulation of gene exp-
ression. Co-expression analysis was performed to identify the
genes that showed similar expression patterns with CXCL10.
This similarity suggests co-regulation, either at the transcrip-
tional level (through the same transcription factors) or at the
post-transcriptional level (through the same microRNAs). The
determination of the hsa-miR-15a-5p binding site as a protected
area with the TargetScan program reflects the strong biological
relationship of this area. The increase in miR-15a expression
may decrease the CXCL10 expression and thus can suppress the
activation of abnormal T cells in the immune response, while
decreasing the expression of miR-15a can abnormally activate
the immune response (18). Particularly the spleen, and the ne-
utrophils, thymus, and B cells as the other immune-associated
tissues and cells were found to have the most highly significant
pattern of co-expression. The GSEA/MSigDB tool (//software.
broadinstitute.org/gsea was used for the gene set enrichment
analysis (19). Statistically significant results (FDR q value &lt;
1E-50) were obtained for breast and prostate cancers, immune
and inflammatory response, interferon response and regula-
tory T cells with this program. In our study, GSEA analysis with
269 genes from co-expression analysis using a 2-fold expression
change as a threshold yielded similar results for tumor necrosis
factor and inflammatory response, as well as interferon gam-
ma and alpha response. Since the co-expression analysis gives
statistically highly significant and biologically reasonable results
using the TargetScan program (http://www.targetscan.org ) it
was examined whether the common expression patterns are
caused by microRNA (miRNA) mediated regulation (20). For this
analysis, miRNAs targeting CXCL10 with a context score lower
than -0.30 were selected, and other target genes were identi-
fied. In total, 80 miRNAs were determined to target CXCL10.
The results did not reach as much statistical significance as in
the co-expressed gene set after the same GSEA analysis was
performed for each miRNA separately in the gene sets of the
miRNA targets. This observation suggested that miRNA-medi-
ated gene expression regulation does not play an important
role in the regulation of CXCL10 expression. The investigation
of the disease relationships of SNPs within each miRNA gene
in GWAS databases showed no genome-wide relationship on
the threshold of statistical significance. It has been established
that SNPs acting as expression quantitative trait loci (eQTL) or
methylation quantitative trait loci (meQTL) correlated with the
expression levels of CXCL10 and could be the markers for di-
sease susceptibility mediated by CXCL10 expression variation.
CXCL10 eQTLs were obtained from Blood QTL and MeQTLs, and
all QTLs were found to be cis, and trans-eQTL or trans-meQTL
were not detected. Most CXCL10 eQTLs were also eQTLs for
NAAA (N-acylethanolamine acid amidase) downstream from
CXCL10. The eQTLs were obtained from Blood QTL Browser and

the MeQTLS were obtained from mQTLdb. All QTLs were cis and
there was no trans-eQTL or meQTL. All eQTLs and meQTLs were
examined for GWAS associations in GWAS catalogue, dbGAP and
GRASP databases. The most statistically significant association
was with longevity (rs2273), and another SNP (rs13111494) sho-
wed an association with aging in a different study.

CONCLUSION

Although we found no strong evidence for miRNA-mediated
CXCL10 expression in our study, variants close to miRNAs sho-
wed stronger genetic associations with inflammatory and im-
mune disorders. This finding suggests that CXCL10 plays a stron-
ger role in autoimmunity, inflammation and possibly in cancer
than its role in transplantation.
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Amag: Streptococcus milleri grubu (SMG) bakterilerin, molekdler, biyokim-
yasal ve yari otomatize tekniklerle tir ayiriminin yapilmasi ve tedavide sik
kullanilan antibiyotiklere karsi duyarlilik sonuglarinin arastiriimasi amag-
lanmistir. Bu gcalisma, SMG bakteriler ile ilgili bazi 6nemli noktalara dikkat
cekmek ve epidemiyolojik olarak 6nemini tespit etmek icin planlanmistir.
Gereg ve Yontem: Calismamiza 100 streptokok cinsi bakteri dahil edilmis-
tir. TUr tanimlamasi igin biyokimyasal testler ve API 20 STREP yari otomatik
identifikasyon kiti kullanilmistir. Polimeraz zincir reaksiyonu (PZR) ile hedef
gen bolgeleri (HYL-MIX-U, HLY-INT- D, HLY-CC-D, 16S-ANG-U, 16S-ANG-D,
ILY-4DFw, ILY-wholeC Bw) ¢ogaltilarak tir tanimlamalari dogrulanmistir.
Bulgular: Tim 6rneklerin Voges-Proskauer (VP) deneyi pozitif, hipurat
hidrolizi ve pirolidonil arylamidaz (PYR) negatif olarak saptanmistir. Tim
suslar Lancefield grup antijeni agisindan degerlendirilmis olup, %42 G,
%26 F, %5 ise C grup antijenine sahip oldugu bulunmustur. Suslarin
%27’sinin ise Lancefield grup antijenleri ile antijen tipi saptanamamistir.
100 susun tamami vankomisin, seftriakson, sefepim, sefotaksim, levoflok-
sasin, linezolid antibiyotiklerine duyarli olarak bulunmustur. Suslarda, %16
eritromisin, %6 klindamisin, %5 tetrasiklin, %1 kloramfenikol direnci sap-
tanmistir. Ampisilin ve penisilin direnci E-test yontemi ile saptanmis ve %1
ampisilin/penisiline direngli Streptococcus anginosus susu, %2 ampisiline
orta duyarh S. anginosus susu saptanmistir. API 20 STREP sonuglarina gore
bakterilerin %41 cins bazinda tanimlanmis, %45’i S. anginosus, %5’i
Streptococcus constellatus, %1’ Streptococcus intermedius olarak sonug-
landinlmistir. Multipleks polimeraz zincir reaksiyonu (PZR) sonuglari ise
%56 S. anginosus, %24 S.constellatus, %8'i S. intermedius olarak saptan-
mistir. Suslarin %12’sinde herhangi bir bant saptanamamistir.

Sonug: Streptococcus milleri grubun biyokimyasal identifikasyon semasi-
nin henliz tam olarak tanimlanmadigi saptanmistir. Antibiyotik duyarlilik
sonuglarimiza gére SMG’de direng gelisimi ciddi boyutta degildir. Grubu
tanimlamada ticari kitlerin yetersiz olabilecegi ve yapilacak galismalarin
mutlaka molekiler bir yontemle desteklenmesi gerekmektedir.
Streptococcus milleri grubun biyokimyasal identifikasyon semasinin heniiz
tam olarak tanimlanmadigi saptanmistir. Antibiyotik duyarlilik sonuglari-
miza gére SMG’de direng gelisimi ciddi boyutta degildir. Grubu tanimla-
mada ticari kitlerin yetersiz olabilecegi ve yapilacak ¢alismalarin mutlaka
molekdiler bir yontemle desteklenmesi gerekmektedir.

Anahtar Kelimeler: Streptococcus milleri grup, PZR, lancifield grup antije-
ni, APi, voges-proskauer

ABSTRACT

Objective: The aim of this study was to differentiate the strains of
Streptococcus milleri group (SMG) bacteria using molecular, biochemical
and semi-automated techniques and to investigate the results of
susceptibility to commonly used antibiotics in treatment. It was anticipated
that the study would draw attention to some important points about SMG
bacteria and to determine their epidemiological importance.

Materials and method: A total of 100 streptococcal bacteria were
included in our study. Biochemical tests and the API 20 STREP semi-
automatic identification kit were used for species identification. Species
identifications were confirmed by amplification of the target gene regions
(HYL-MIX-U, HLY-INT-D, HLY-CC-D, 16S-ANG-U, 16S-ANG-D, ILY-4DFw, ILY-
wholeC Bw) by polymerase chain reaction (PCR).

Results: Voges-Proskauer tests of all strains were positive, whereas
hippurate hydrolysis and pyrrolidinyl arylamidase (PYR) tests were
negative. All strains were evaluated in terms of Lancefield group antigen,
and it was found that 42% were G, 26% were F, and 5% were C group
antigen. It was not possible to determine antigen type with Lancefield
group antigens in 27% of the strains. All of the isolates were found to be
susceptible to vancomycin, ceftriaxone, cefepime, cefotaxime, levofloxacin,
andlinezolid. Erythromycin, clindamycin, tetracycline, and chloramphenicol
resistance was found in 16%, 6%, 5%, and %1 of the isolates, respectively.
Ampicillin and penicillin resistance were determined by the E-test method.
One Streptococcus anginosus strain was resistant to ampicillin and
penicillin, and two S. anginosus isolates were found to be intermediately
susceptible to ampicillin. According to API 20 STREP results, 41% of the
isolates were identified as genus level, 45% were S. anginosus, 5% were
Streptococcus constellatus, and 1% were Streptococcus intermedius.
Multiplex polymerase chain reaction (PCR) results were found to be 56%
S. anginosus, 24% S. constellatus, and 8% S. intermedius. No band was
detected in 12% of the strains. It has been determined that the biochemical
identification scheme of the Streptococcus milleri group has not yet been
fully defined. According to the antibiotic susceptibility results, the
development of resistance in SMG is not critical. Commercial kits are
unsatisfactory in identifying this group, and the studies should be
supported with molecular methods.

Keywords: Lancefield group antigen, Streptococcus milleri group, voges-
proskauer, PCR, API
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GiRiS

Streptokoklar dogada oldukea yaygin bulunan, viicudun gesitli
bolgelerinde normal florada yer alan; Gram pozitif, zincir ya
da diplokok bigiminde, sporsuz ve hareketsiz koklardir (1,2).
Streptokoklar, kanli agarda hemoliz yapma 6zelliklerine, biyo-
kimyasal 6zelliklerine ve antijenik yapilarina gére siniflandiri-
labilmektedirler (1,3).

Streptokoklar oksijen gereksinimlerine gore aerobik, fakiilta-
tif anaerobik ve zorunlu anaerobik olarak iki guruba ayrilirlar.
Kanli agar’da (%5 koyun kani) hemoliz yapma 6zelliklerine gore
(Brown siniflandirmasi) ise alfa hemolitik, beta hemolitik ve
hemoliz 6zelligi gbstermeyen olarak g grupta incelenirler (4-
5). Fizyolojik 6zelliklerine gore ise (Sherman siniflandirmasi)
pyojenik streptokoklar, laktokoklar, enterokoklar ve viridans
streptokoklar olarak dort grupta incelenirler (6). Hiicre duvari
polisakkarit yapisina (Lancefield siniflandirmasi) gére A, B, C, D
grubu ve diger gruplar (G-V) olmak tzere ayrilirlar (7, 8). Biyo-
kimyasal siniflandirmada ise sekerleri fermente etmeleri, bazi
enzimleri Gretmeleri, antibiyotik duyarliliklari, farkli besiyerle-
rinde olusturduklari koloni morfolojileri ve hemoliz 6zelliklerine
gore beg grupta kategorize edilmiglerdir. 16S rRNA dizi analizine
gore ise piyojenik grup, anginosus grup, mitis grup, salivarious
grup, bovis grup ve mutas grup olarak sinfilandiriimislardir (9).

Son zamanlarda, Streptococcus cinsinin tyelerinin, ¢oklu ge-
nom dizeyinde filogenetik agaglar ve bu gruplarin tyeleri tara-
findan benzersiz bir sekilde paylasilan ¢ok sayida oldukga spe-
sifik molekuler belirtegler tarafindan desteklenen tanimlanmis
14 tur grubuna yerlestirilmesi onerilmistir (10).

Streptokoklarda koloni ¢api, 0.5 mm’dan daha biiyiik olanlar;
piyojen, 0,5 mm’dan daha kiiglik olanlar ise; Avrupa’da Strepto-
coccus milleri grup (SMG) olarak, Amerika’da ise Streptococcus
anginosus grup olarak adlandirilmaktadir (1, 2, 11, 12). Grup
Streptococcus anginosus, Streptococcus intermedius, Strepto-
coccus constellatus olarak Ug tire; S. constellatus da S. constel-
latus subsp. constellatus, S. constellatus subsp. pharyngis olmak
Uzere iki alt tiire ayrilmaktadir (2, 13). SMG bakterilerinin DNA
yapilari daha ¢ok non-hemolitik streptokoklara benzemektedir.
Orofaringeal, Grogenital, gastrointestinal sistemde kommensal
olarak bulunmaktadirlar (1, 2, 11, 13). Biyokimyasal 6zellikle-
rinden, Voges-Proskauer (VP) pozitif, eskilin hidrolizi pozitif,
pirolidonil arilamidaz (PYR) negatif, Greaz negatif ve hipurat
hidrolizi negatif, diger streptokok turlerinden ayirimi yapilabil-
mektedir (3, 14).

SMG'de VP testinin pozitif olup, diger beta hemolitik strepto-
koklarda negatif olmasi, tiir ayrimini saglayan en énemli 6zel-
liktir (13, 14). Tani amach hazirlanmis gesitli ticari kitler de bu-
lunmaktadir, fakat sonuglarin birbirleri ile farklilik géstermesi
nedeni ile sik tercih edilmemektedir (3). SMG bakteriler, beyin
absesi, kan, idrar ve cerahat gibi bircok érnekten izole edilebil-
mektedir. Normal vicut florasinda bulunan ve bogaz siiriintile-
rinden izole edilen beta hemoliz yapmis suglarin patojen olup
olmadigi hala tartisilmaktadir (11, 13, 15). SMG bakteriler, genel
olarak beta-laktam antibiyotiklere duyarli ve aminoglikozid an-

tibiyotiklere direnglidir. Steril viicut bolgelerinden izole edilen S.
anginosus suslarinda mutlaka antibiyotiklerin minimum inhibis-
yon konsantrasyon (MiK) degerinin saptanmasi gerekmektedir.
SMG bakterilerinde makrolid, linkozamid ve streptogramin B
(MLS) direnci gorilebilmekle; vankomisin, linezolid ve dapto-
misine direng henuz bildirilmemistir (3, 11-13).

Cesitli hasta gruplarinda etken olarak kabul edilen ve direng
gelistirebilen SMG Uyeleri ile ilgili ilkemizde herhangi bir calis-
ma bulunmamaktadir. Bu ¢alismada, gesitli klinik rneklerden
izole edilen streptokoklarda konvansiyonel, yari otomatize ve
molekiler yontemlerle SMG bakterilerin orani arastirilmistir.

GEREC VE YONTEM

Hasta Grubu
Calismamizda istanbul Universitesi, istanbul Tip Fakiiltesi Tibbi
Mikrobiyoloji bolimine gonderilen bogaz stirlintlsi ve gesitli
klinik 6rneklerden (abse, kan kulttrd, doku pargasi ve cerahat)
izole edilen toplam 100 streptokok cinsi bakteri ¢alismaya da-
hil edilmistir.

Koloni Morfolojisi ve Hemoliz Tiiriiniin Degerlendirilmesi
Klinik 6rneklerin %5 koyun kanli agarda 18-24 saatlik inkiibasyo-
nu sonrasi olusturduklari koloni morfolojisine gore, 0,5 mm’den
kigtik olan streptokoklar (pinpoint, toplu igne basi koloni mor-
folojisi) calismaya dahil edilmistir.

Streptokoklar, %5 koyun kanli agardaki hemolitik aktivitelerine
gore alfa, beta, ve hemoliz olusturmayan (non-hemolitik) olarak
siniflandiriimistir. Sekil 1’de A grubu beta hemolitik streptokok-
larin, Sekil 2’de SMG’nin koloni morfolojisi gosterilmistir.

Sekil 1: A grubu beta hemolitik streptokok morfolojisi

Sekil 2: SMG koloni morfolojisi
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Biyokimyasal Testler

Biyokimyasal ozelliklerin saptanmasi igin katalaz, Voges Pros-
kauer, Lateks Aglutinasyon Testi, PYR, seker fermantasyon, arji-
nin hidrolizi, hipurat hidrolizi, eskiilin hidrolizi ve ireaz testleri
gerceklestirilmistir.

Konvansiyonel biyokimyasal testlerin karsilastiriimasinin yapil-
masi amaci ile API 20 STREP kiti kullanilmistir.

Katalaz Testi

Temiz bir lam Gzerine bir damla %3 hidrojen peroksit (H,0,)
damlatilmis ve Gizerine beta hemoliz 6zelligi gésteren bir kolo-
ni sispanse edilmistir. Hava kabarciklarinin gozlenmesi pozitif
sonug (katalaz enziminin varhigi) olarak kabul edilmistir (16).

Voges Proskauer Testi

Taze streptokok kolonileri, steril bir 6ze ile 2 ml Voges-Proska-
uer (VP) iceren deney tlplerine inokile edilmis ve 37°C’de 6
saat inkiibe edilmistir. inkiibasyon sonrasinda tizerlerine %5'’lik
a-naftol ve %40’lik potasyum hidroksit (KOH) damlatilmis, oda
1sisinda 30 dakika bekletilmistir. Pembe-kirmizi renk olusumu
pozitif olarak kabul edilmistir (16).

Lateks Agliitinasyon Testi (Lancefield Grup Agliitinasyon)

Kit kullanim prosediirline (Streptococcal Grouping Kit, Oxoid,
ingiltere) uygun olarak, 2-5 streptokok kolonisi 400 pl ekstrak-
siyon enzimi iginde slispansiyon haline getirilmis ve 37°C’de 15
dakika bekletilmistir. Her bir grup antijenine karsi antikorla (A,
B, C, D, F ve G grubu) kapli lateks boncuklari igeren sollsyonlar-
dan bir damla test kartlarina damlatiimistir. Uzerlerine siispanse
halde olan bakteri 6rneklerinden konularak karistirilmig ve ¢6-
kelti olusturanlar grup antijeninde pozitif olarak kabul edilmistir.

PYR Testi

Kit prosediiriine gore (Oxoid Biochemical Identification System
(0.B.1.S.), Oxoid, ingiltere), steril &ze ile lic-bes koloni alinmis,
PYR test kartina koyulmus ve tizerine bir damla soliisyon-1 ila-
ve edilerek lg dakika beklenmistir. Siire sonunda solilisyon-2
damlatilmis ve yirmi saniye sonunda pembe-mor renk vermesi
pozitif kabul edilmistir. Pozitif kontrol olarak Enterococcus fea-
calis ATCC 29212 standart susu kullanilmistir (16).

Seker Fermentasyon Deneyleri

100 ml peptonlu su icerisine 25 gr seker (mannitol, sorbitol,
rafinoz, arjinin, sakkaroz, trehaloz veya laktoz) eklenmis ve pH:
7,2 olarak ayarlanmistir. Hazirlanan sekerli ¢ozeltiler 0.45 mm
gozenekli filtreden (Stedim Biotech, Almanya) gegirilmistir. Sari
renk olusumu bakterinin sekeri kullandigini géstermis ve pozitif
olarak kabul edilmistir (16).

Arjinin Hidrolizi Deneyi

100 ml arjinin mediumu (pH: 7.0) igin, 0,5 gr maya Gzeti ve
tripton, 0,2 gr K,HPO,, 0,05 gr Glukoz, 0,3 gr D-arjinin mono-
midroklorir eklenmis ve steril edilmis, cam tiplere 2,5 ml
dagiilmistir.

Tuplerin igine her bir sug inokile edilmis ve 37°C’de %5 CO,’li
etiivde 48 saat inkiibasyona birakilmistir. Inkiibasyon sonrasin-
da her bir tipe 1 damla Nessler’s ayraci damlatiimistir. Parlak
sari renk olusumu pozitif sonug olarak kabul edilmistir (16).

Hipurat Hidrolizi Deneyi

Bakterilerin hipurik asidi hidrolize ederek benzoik asit ve glisine
ayristirmasini gézlemlemek amaci ile yapilmistir (17). Bakteri
kolonileri, 10gr/ml hipurat bulunan ependorflarda stispansiyon
haline getirilmis, iki saat 37°C’de inkiibe edilmis ve tizerine 400
pl ninhidrin ayiraci eklenmistir. 15 dakika oda isisinda inkibas-
yona devam edilmis ve stire sonunda mavi/mor renk olusumu
pozitif kabul edilmistir (16).

Eskiilin Hidrolizi Deneyi

Safra-eskiilin agara, saf kolonilerden ekim yapilmistir. 24 saat
37°C’de inklibasyon sonucunda siyah-kahverengi renk degisimi
pozitif sonug olarak kabul edilmistir. Pozitif kontrol olarak E.
feacalis ATCC 29212 susu kullanilmistir (16, 18).

Ure Hidrolizi Deneyi

900 ml distile su igerisine, 15 gr agar eklenmis ve 121°C’de 15
dakika otoklavda steril hale getirilir. Soguduktan sonra igeri-
sine, 100 ml distile su igerisinde 29 gr Ure ¢6zindirlilmus ve
filtreden gegcirilmis karisim eklenmis, steril sartlarda tiiplere
daginlmistir (pH: 6,8). 24 saat 37°C’de inkibasyon sonucunda
sari rengin, pempe/kirmizi renk degisimi pozitif sonug olarak
kabul edilmistir (16).

Yari Otomatize Sistem ile bakterilerin degerlendirilmesi (API
20 Strep Testi)

Ticari API 20 Strep kiti ile tim suglar degerlendirilmistir. Kit
prospektisiine gore (Biomerioux, Fransa) saf kltir kolonile-
ri, steril ekiivyon yardimi ile toplanarak kit ile birlikte verilen
%0,85’lik tuzlu su igerisinde stispanse edilmistir. Bakteri slispan-
siyonu 4 McFarland yogunlugunda hazirlanmistir. Daha sonra
bu stispansiyondan striplere dagitilmis, 35-37°C’de 4 ve 24 saat
inkiibe edilmis, sire sonunda ayraglari damlatiimis ve sonuglar
degerlendirilmistir.

Antibiyotik Duyarlilik Deneyleri

Antibiyotik duyarlilik deneyleri Kirby-Bauer disk diflizyon yonte-
mi ve bazi antibiyotikler igin gradient-test (E-test, bioMerieux,
Fransa) yontemi ile yapilmistir (19).

Kirby-Bauer Disk Diflizyon Yontemi ile Antibiyotik Duyarhlik
Deneyleri

Antibiyotik duyarlihk deneyleri “Klinik Laboratuvar Standartlari
Enstutlst (CLSI)” (19) kriterleri g6z 6nune alinarak yapiimistir,
sefepim (FEP) 30ug, vankomisin (VA) 30ug, seftriakson (CRO)
30ug, sefotaksim (CTX) 30ug, eritromisin (E) 30ug, klindami-
sin (DA) 30pg, levofloksasin (LEV) 30u g, tetrasiklin (TE) 30ug,
kloramfenikol (C) 30ug ve linezolid (LZD) 30ug (BD, USA) test
edilmistir. % 5 koyun kani igeren Mueller Hinton besiyerine 0,5
McFarland bulanikhiginda hazirlanmis koloni stispansiyonu steril
eklvyon yardimi ile yayilmistir ve Gzerine antibiyotik diskleri
yerlestirilmistir (19).

Gradient-Test Yontemi ile Antibiyotik Duyarliik Deneyleri

24 saatlik taze kilttirden Mueller Hinton Broth besiyerinde 0.5
McFarland yogunlugunda bakteri stispansiyonu hazirlanmistir.
Suspansiyon, steril ekiivyonla Mueller Hinton Agar Uizerine ya-
yilmis ve Gzerine gradient-test (E-Test, Biomerieux, Fransa) se-
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Tablo 1: SMG igin spesifik gen bolgeleri ve ¢ogaltilan trlin
boyutlari (20, 21)

:g;:ngziGen Kullanilan Primerler Urifgia:;:;a(nbp)
HYL-MIX-U TGGTGGGAYTAYGARATYGG 428 bp
HLY-INT-D GCTGTATCAATTGGAGTGTCGTC 752 bp
HLY-CC-D CTCTCTCTTGAGATTGTTGC

165-ANG-U  GCGTAGGTAACCTGCCTATTAGA 105 bp
165-ANG-D CGCAGGTCCATCTACTAGC

ILY-4DFw CTCACCCTCAATCATGATGGTGC 819 bp
'BL:v'Wh‘)'ec CGACTCACTATAGGGAGATCAAGCATGG

ritleri koyulmustur. Ekim yapilmis besiyerleri 18-24 saat slreyle
37°C’de CO,'li etiivde inklibasyona birakilmig ve siire sonunda
CLSI kriterlerine gore yorumlanmistir Deneylerde kontrol igin
S. pneumoniae ATCC 49619 standart susu kullaniimistir (19).

Multipleks Polimeraz Zincir Reaksiyonu

Saf halde olan kanli agar besiyerindeki kolonilerden DNA izolas-
yonu, kaynatma yéntemi ile yapilmistir. Bu amagla, yaklasik 0,5
McFarland bulanikliginda hazirladigimiz stispansiyondan 500 pl
ependorflara aktarilmis ve 100°C’de 10 dakika kaynatilmistir.
13000 g’de 15 dakika santrifiij edilmis 6rneklerin, dip pelletleri-
ne dokunmadan Ust kisimdaki stipernatantdan 200 pl alinmistir.

Primer olarak, Tablo 1'de gosterdigi sekilde S. milleri grup igin
spesifik gen bolgelerini iceren HYL-MIX-U, HLY-INT- D, HLY-CC-D,
16S-ANG-U, 16S-ANG-D, ILY-4DFw, ILY-wholeC Bw primerleri
(Fermantas, Turkiye) kullanilmistir (20,21).

Primerlerin son konsantrasonlari 20 uM olarak ayarlanmistir.
PZR karisimi i¢in daha 6nceden ekstraksiyonu yapilan 2,5 pl
DNA kullanilmistir. Her bir 6rnek igin, 12,5 pl 2X Mastermix
(Fermentas, 2X Mastermix, ABD) ve her bir primerden 10 pmol
kullanilmistir (toplam hacim 25ul).

Pozitif kontrol olarak S.anginosus NCTC 10713, S. constellatus
NCDO 2226, S. intermedius NCDO 2227 suslarindan ekstrak-
te edilen DNA ve negatif kontrol olarak da hedef DNA yerine
ayni miktarda distile su kullanilmistir. Amplifikasyon programi,
94°C’de 4 dakika (1 dongii), 94°C’de 45 saniye, 54°C’de 45 sa-
niye, 65°C’de 2,5 dakika (30 dongii) olarak ayarlanmistir (22).
%1'lik agaroz jel de yuritllen 6rnekler jel transliiminator lize-
rine alinarak UV 1sik altinda gorintilenmistir.

BULGULAR

Calismada yer alan suslar farklh klinik 6rneklerden izole edilmis-
tir. 81 bogaz slrtintiisi, 10 apse, iki batin igi sivi, iki doku par-
casl, iki kan kiltir, 1 balgam, 1 periton sivisi ve 1 tirnak iltihabi
orneklerinden suslarin izolasyonlari yapilmistir. Hasta yaslari 1
ve 82 arasinda degismektedir (20,29 + 20,92).

Tum suslar Gram boyamada, Gram pozitif, zincir yapmis koklar
olarak gorilmustir. Oksidaz ve katalaz 6zellikleri negatif olarak

saptanmisir. izole edilen suslarin 90 tanesinin beta hemolitik,
dort susun alfa hemolitik oldugu ve 6 tanesinin hemoliz yap-
madigl bulunmustur.

Tum suslarin VP testleri, hipurat hidrolizleri ve PYR testleri ne-
gatif olarak tespit edilmistir. Ureaz testi iki susta pozitif olarak
saptanmistir.

Tum suglar Lancefield grup antijeni agisindan degerlendirilmis
olup, 42 susun (%42) G grup antijenine, 26 susun (%26) F grup
antijenine, bes (%5) susun C grup antijenine sahip oldugu tes-
pit edilmistir. 27 (%27) susun grup antijeni saptanamamistir.

Tum seker fermentasyonu deneyleri konvansiyonel olarak, her
bir seker igin yapilmistir (100 susta). 78’i sakkarozu (%78), 69’u
(%69) trehalozu, 61’i (%61) laktozu, 10’u (%10) mannitold, ye-
disi (%7) sorbitoll ve yedisi (%7) rafinozu kullanmistir.

Suslarin arjinini hidroliz edip etmedikleri Nessler ayiraci kullani-
larak galisilmis ve tiim suslar pozitif olarak saptanmustir.

Eskdlin hidrolizi agisindan suslar degerlendirildiginde, 57 sus es-
kilin pozitif (%57) , 43 sus (%43) eskilin negatif sonug vermistir.

API 20 STREP testi ile, 100 susun 41’i (%41) Streptococcus olarak
tiplendirilmis, 45’i (%45) S. anginosus, besi (%5) S. constellatus,
bir (%1) sus S. intermedius olarak tiplendirilmistir. Tablo 2’de
API 20 STREP sonuglari gosterilmistir.

Tablo 2: Yari Otomatize sistem ile bakterilerin
degerlendirilme sonuglari (API 20 Strep)

Cins ya da tiir diizeyinde

. . Bakteri sayisi
isimlendirme Y

Streptococcus milleri grup 41

IS
[

Streptococcus anginosus
Streptococcus constellatus
Streptococcus intermedius
Enterococcus durans
Streptococcus salivarus
Granuli adiacens
Enterococcus avium
Streptococcus agalacita

Leuconostoc spp.

= = I S T |

Streptococcus suis Il

Antibiyotik duyarlilik deneyleri CLSI'in 6nerdigi sekilde yapiimis
olup tiim suslar vankomisin, seftriakson, sefepim, sefotaksim,
levofloksasin ve linezolide duyarli bulunmustur.

Suslarin %16’sinda eritromisin direnci saptanmis ve bu direnci
gosterenlerin 10’'unun S. anginosus, dordinin ise S. constella-
tus oldugu belirlenmistir.

Streptokok izolatlarinda %6 klindamisin direnci saptanmis ve
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bes S. anginosus, g S.constelltus susunun bu dirence sahip
oldugu gdzlenmistir. izolatlarimizda %5 tetrasiklin direnci goz-
lenmis; bu dirence sahip olan suslarin tigl S.constellatus, ikisi
S.anginosus olarak belirlenmistir. %1 oraninda saptanan klo-
ramfenikol direnci S.anginosus’da gortlmustir.

Ampisilin ve penisilin direnci gradient-test yontemi ile incelen-
mis olup, bir S. anginosus susu hem ampisilin hem de penisiline
direngli olarak saptanmistir. Yine ayni yontemle ampisiline orta
duyarli iki S.anginosus susu saptanmistir.

PZR sonuglarina gore %56 S. anginosus, %24 S. constellatus, %8
S. intermedius olarak saptanmistir. %12’sinde herhangi bir bant
saptanamamistir (Sekil 3).

TARTISMA

SMG bakterileri heterojen yapida bulunan bir grup olup Ug alt
tire ayrilmaktadir: S. anginosus, S. constellatus, S. intermedius.

Sekil 3: PZR bant profilleri.
M: Marker, 1: S.anginosus, 2: S.constellatus, 3: S.intermedius,
NK: Negatif kontrol

SMG bakterileri filogenetik 6zellikleri nedeni ile viridans strep-
tokoklar iginde yer almaktadir fakat klinik olarak olusturduklari
tablolar viridans streptokoklardan farkhdir. SMG, degisken biyo-
kimyasal, hemolitik 6zellige ve farkli Lancefield grup antijenleri-
ne sahiptir. Tanimlamada giinlimiizde yari otomatize, otomatize
sistemler ya da ticari kitlerden yararlanilsa da grup uyelerinin
kesin olarak ayirilabilmesi igin molekiler yontemlerle destek-
lenmesi gerekmektedir (23-24). SMG, klinik olarak perikardit,
endokardit, karaciger ve beyin abseleri gibi bircok hastaliktan
tek basina ya da polimikrobiyal olarak izole edilmis fakat ciddi
bir direng olusumu gorialmemistir (1, 3, 11, 25, 26).

Calismamizda biyokimyasal 6zellikler olarak VP pozitifligi, hipu-
rat hidrolizi ve PYR negatifligi temel esas olarak alinmis fakat
bu kriterler tanimlamada yeterli olmamistir. Yapilan literatlr
taramasinda Fox ve arkadaslarinin yaptigi calismada VP negatif,
Lancefield C grup antijenine sahip S. anginosus bakterilerinin
de oldugu gosterilmistir (27). Bu sebeple VP pozitifliginin her
zaman kesin bir ayiricihgl olmayabilecegi distinulmusgtir.

Amri ve arkadaslarinin yaptigi calismada da hipurat hidrolizinin
yalanci pozitif sonug verebilecegi belirtilmistir (28). Yaptigimiz
calismada 4 ve 2 McFarland siispansiyon bulanikliklarinda po-
zitif sonuglar elde edilmistir. Daha sonra APl 20 STREP’te bu-
lunan hipurat hidrolizi ile de sonuglar karsilastirilmis ve tim
suglar hipurat hidrolizi agisindan negatif bulunmustur. Béylece

hipuart hidrolizi pozitifliginin kesin bir ayiriciligi olmayabilecegi
distntlmustir.

Calismamizda arjinin fermentasyonunda da gesitli sorunlar ile
karsilasiimistir. Arjinin fermantasyonunun kesinlikle pozitif ol-
masi gerektigi vurgulandigi bir galismanin aksine, ¢alismamiz-
da tiim suslarda arjinin fermentasyonu negatif olarak tespit
edilmistir (1). Niven ve arkadaslarinin 6nerileri dogrultusunda
Nessler’ ayraci ile amonyak olusumunun arastirildigi yontem-
de ise tim suglarin arjinin fermentasyon deneylerinin pozitif
oldugu saptanmistir (29). Elde edilen bu sonuglar klasik seker
fermantasyonu ile hazirlanan arjininin streptokoklar igin yeterli
olmadigini géstermis, bu grupta arjinin hidrolizinde ve bakte-
rinin Urettigi amonyagi gostermekte sadece peptonlu suyun
yeterli olmadigi saptanmistir.

Hong Kong’da yapilan bes yillik bir calismada, 377 infektif en-
dokardit tanili hasta grubu ile ¢alisiimis ve sadece alti olgudan
SMG izole edilmistir. Sonuglar APl 20 STREP, ID 32 STREP, VITEK
GPI ve 16S rRNA sekanslama yontemleri ile degerlendirilmistir.
Sonuglara bakildiginda APl 20 STREP’te sadece bir sus %94,
ID32 STREP’te ise bes sus %99 dogruluk oraniyla S. anginosus
olarak tanimlanmis ve VITEK GPl ile li¢ sug tanimlanamamistir.
16S rRNA sekanslama yontemi ile suslar tekrar degerlendirme-
ye alinmis ve tamami S. anginosus olarak saptinmistir (30). Bu
¢alisma, bizim galismamizdaki API 20 STREP ile yapilan deney
sonuglari (%92) ile paralellik gdstermektedir. Bu sonuglara daya-
narak otomatize ticari sistemlerin SMG’yi tanimlamada yeterli
oldugu, fakat bu amagla hazirlanan ticari kitlerin gbzden gegi-
rilmesi gerektigi disintlmektedir. Calismamizda elde edilen
%92 orani sonuglarin yorumlanmasinda ytksek gibi goriinse
de %26’lik kismin saptanamamsi ve PZR ile uyumsuz sonuglar
verdigi gbz onlinde bulundurulmalidir.

Arjantin’de 64 sus ile yapilan bir ¢alismada disk difiizyon ve
MiK ydntemiyle 40 S. anginosus, 18 S. constellatus ve alti S.
intermedius belirlenmistir. S. anginosus suslarinda %12,5 peni-
silin, %2,5 eritromisin, S. constellatus suslarinda %4,5 penisilin
ve eritromisin ve S. intermedius suslarinda ise %33,3 penisilin
direnci saptanmistir (31).

Calismamizda ise S.anginosus suslarinin diger grup Uyelerine
oranlara daha direngli oldugu gozlenmistir. S.constellatus’un
ise S.intermedius’tan daha yiiksek oranda direngli oldugu sap-
tanmigtir. Ampisilin ve penislin direnci saptanan suglarin bogaz
infeksiyonlarindan izole edildigini g6z 6niinde bulundurarak,
ampirik tedavi de kullanilan birinci basamak antibiyotiklerin di-
reng orani dlslk olsa da tekrar revize edilmesi ve kiltlr sonucu
¢tkmadan tedaviye baslanmamasi gerektigi distinilmektedir.

Calismamizda S. anginosus suslarinin diger grup Uyelerine
oranlara daha direngli oldugu gozlenmistir. S. constellatus’un
S. intermedius’tan daha yliksek oranda direngli oldugu sap-
tanmistir. Ampisilin ve penislin direnci saptanan suslarin Ust
solunum yolu infeksiyonlarindan izole edildigini g6z 6niinde
bulundurarak, ampirik tedavide kullanilan birinci basamak an-
tibiyotiklerin direng orani diisiik olsa da tekrar revize edilmesi
ve kiltlr sonucu gikmadan tedaviye baslanmamasi gerektigi
distnulmektedir.
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Sonug olarak Streptococcus milleri grubun biyokimyasal identifi-
kasyon semasinin henliz tam olarak kesinlesmedigi belirlenmis-
tir. Antibiyotik duyarlilik sonuglarimiza dayanarak heniz direng
gelisiminin ciddi boyutta olmadigi saptanmis olup steril viicut
bélgelerinden izole edilen suslarda MiK degerlerinin belirlen-
mesi gerekmektedir. Grubu tanimlamada ticari kitlerin yetersiz
olabilecegi saptanmis ve yapilacak ¢alismalarin mutlaka mole-
kiler bir yontemle desteklenmesi gerekmektedir. Gliniimiizde
hizli taq kitlerinin yayginlagmasi ile rutin laboratuvarlarda otur-
tabilecek, primer setleri ile kullanimi da diger otomatize sistem-
ler kadar hizli olabilecektir (4 saat). Bu galismanin lilkemizde
yapilacak diger ¢alismalar igin temel olacagi distinilmektedir.
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ABSTRACT

Objectives: Aroclor (AR) 1254; has many adverse effects on male
reproduction such as carcinogenic, teratogenic, immune and endocrine
disruption problems. Tetrandrine (TET), a bisbenzillisoquinoline alkaloid
isolated from the root of Stephania tetrandra S. Moore, has protective
effects such as immunomodulatory, anti-cancer, and anti-inflammatory.
The objective of this study was to investigate the possible curative effects
of TET therapy against testicular damage (histological, spermatological
and oxidative damage) induced by AR1254.

Materials and Methods: Twenty-eight male rats were randomly divided
into four equal-sized groups: a control group; (1 ml of corn oil by gastric
oral gavage), AR1254 group; (2 mg/kg) AR1254 administered
intraperitoneally), TET group; (TET by gastric oral gavage 30 mg/kg) and
AR 1254 + TET group;(Aroclor 1254 and TET administered together at the
same doses as the previous groups.

Results: The AR1254 treatment caused morphological and spermatological
damage on testis tissue; oedema vacuolization and congestion, in
interstitial area, reduction in spermatogenic cells, arrested spermatocytes
at different stages of spermatogenesis, shedding of spermatogenic serial
cells into tubular lumens, a decline in epididymal sperm concentrations,
sperm motility and a rise in abnormal sperm ratios. The AR1254
administration induced an increase in the oxidative parameters and a
decrease in enzymatic and nonenzymatic antioxidant levels. The TET
treatment significantly ameliorated histological, oxidative, and sperm
damage caused by AR1254.

Conclusion: This study demonstrated the protective effects of TET against
AR1254-induced male rat reproductive damage.

Keywords: Aroclor1254, testis, tetrandrine, rat, caspase-3

(074

Amag: Aroklor (AR) 1254; Kanserojenik, endokrin bozucu, nérotoksik,
imminstpresif, teratojenik etkileri olan polilklorlu bifenil bilesigidir.
Stephania tetrandra S. Moore’un kdkiinden izole edilen bir bisbenzillizoki-
nolin alkaloid olan Tetrandrin (TET) ise immunomodiilator, anti kanser,
anti-inflamatuar etkilere sahiptir. Bu galisma, AR1254’Gin neden oldugu
testis hasarina (histolojik, spermatolojik ve oksidatif hasar) karsi TET teda-
visinin koruyucu, iyilestirici etkilerini gostermek amaciyla planlandi.
Materyal ve Metot: Calismamizda 28 adet Sprauge-Dawley cinsi siganlar
kullanildi ve rastgele segilerek 4 gruba ayrildi. (n=7) Gruplar sirasiyla:
Kontrol grubu; (1 ml misir yagi gastrik gavaj ile), AR1254; (2 mg/kg/gin
intraperitonal yolla), TET grubu 30 mg/kg/gin gastrik gavaj ile),
AR1254+TET grubu; Aroclor1254 ve TET grubuna uygulan dozlar ayni sekil-
de uygulanarak olusturuldu. Deney siresi sonunda siganlardan alinan
testis dokulari histopatolojik ve biyokimyasal yontemlerle analiz edildi.
Bulgular: AR1254 uygulamasi sonucunda sigan testis dokusunda interstis-
yel alanda; vakuolizasyon, 6dem, vaskiiler konjesyon, spermatogenik hiic-
relerde; azalma, b6liinmenin herhangi bir evresinde duraksama ve lime-
ne dokilme, epididimal sperm konsantrasyonunda, sperm hareketliliginde
azalma ve anormal sperm oranlarinda ise artis gozlendi. AR1254 uygula-
masi oksidatif stres parametrelerinde artisa ve buna karsilik antioksidan
seviyelerinde ise azalisa sebep oldu. Uygulanan TET tedavisi, AR1254’in
neden oldugu histolojik, oksidatif ve sperm hasarini 6nemli élgtide iyiles-
tirdi.

Sonug: Bu galismada, erkek sicanlarda AR1254 ile olusturulan testis doku-
su hasarina karsi TET’in koruyucu ve iyilestirici etkileri gosterildi.

Anahtar kelimeler: Aroklor1254, testis, tetrandrin, sican, kaspaz-3
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INTRODUCTION

Polychlorinated biphenyls (PCBs) are chlorine compounds
with the formula C12H10-xClx which are the most perma-
nent in nature among all known chemicals (1). Owing to the-
ir excellent physicochemical properties of stability, uninflam-
mability, vis-cosity and electrical insulation, they are used in
the production of capacitors, transformers, hydraulic pumps,
printing ink, paints, pesticides and electrical insulating liqu-
ids (2). It is known that they tend to accumulate in the food
chain and fatty tisues due to their lipophilic properties and
cause environmental contamination and threaten human
health (3,4). PCBs are taken into the body through the res-
piratory system and gastrointestinal tract and transferred
through the blood to the liver and other organs (5). The
carcinogenic, immune suppressor, neurotoxic, hepatoxic and
teratogenic effects of PCBs and their disruptive effects on
the endocrine system have been shown in previous studies
(2, 5) PCBs cause endocrine disorders by mimicking steroid
hormons such as estrogen. Thus, they accumulate in ste-
roid producing organs such as adrenal glands, testes, and
ovaries (6).

Aroclor 1254 which is a mixture of PCBs, is one of the com-
mon factors causing environmental pollution. Many previous
studies demonstrated that AR1254 has detrimental effects on
the male reproductive system (7). An exposure to AR1254 can
cause dysregulation in gonadotropin and steroid hormone le-
vels, metabolic dysfunction in Sertoli cells, decreased luteini-
zing hormone (LH) receptor density and steroidogenic enzyme
activity in Leydig cells, and a decrease in weight of testis and
male accessory glands (7-10). In addition, it can cause a decli-
ne in sperm motility and quality (9, 11) and deterioration may
occur in testicular tissue (12,13).

Tetrandrin is an alkaloid isolated from the Radix Stephania tet-
randra plant which is used for traditional Chinese medicine (14,
15). TET has anti-inflammatory, immunomodulator, antioxidant,
anti-cancer and anti-apoptotic effects and it is defined as a
calcium-channel blocker. It has been reported that Tetrandrin
showed its apoptotic effects in cancer cells by activating death
receptors and FAS ligand. Also it has been shown that Tetrand-
rine activates caspase -3 to induce apoptosis in hepatic stellate
cells (16, 17). Chemotherapeutic agents which are used as the
main treatment method against cancer, cause lots of damage
in human beings such as fertility problems, nerve and muscle
problems and weight changes. Plant species have been used in
medicine for many years. Because of the side effects of chemot-
herapeutic agents used in cancer treatments, today’s studies
focus on plant -drug therapy.

As a result this study planned to investigate possible curative ef-
fects of TET treatment on AR1254 induced testicular damage in
rats. For this purpose, histological damage, morphologic chan-
ges, oxidative stress and sperm parameters were evaluated.

MATERIALS AND METHODS

Chemicals
Aroclor 1254 (ampule of 50 mg, CAS No:11097- 69-1), Tetrand-

rine (CAS No: 518-34-3) and the other complementary chemi-
cals were obtained from Sigma-Aldrich Chemical Co. (St. Louis,
MO, USA).

Animals

Twenty eight healthy adult male Sprague Dawley rats, (3—4
months, 200-250 g) were obtained from the Experimental Ani-
mal Institute (Malatya, Turkey). Animals were fed ad libitum
with standard laboratory pellet chow and kept under standard
conditions. This study was approved by Inonu University,- The
Institutional Animal Ethical Committee- (Malatya, Turkey).
(Date: 28 January 2014 and Protocol no: 2014/A-01)

Experimental Design

We determined the doses of Aroclor 1254 (AR1254) and tet-
randrine (TET) based on previous studies. In these studies,
AR1254 was intraperitoneally (i.p.) given to the rats at the dose
of 2 mg /kg/day (6, 13, 18). and TET was given to the rats at
dose of 30 mg/kg/day (19, 20).

All Sprague Dawley rats were randomly divided into four groups
as control (n=7), AR1254 (n=7), TET (n=7) and AR1254+TET(n=7)
groups in this study.

1 ml of corn oil (the solvent of AR1254 and TET) was adminis-
tered by gastric oral gavage to the control group;

AR1254 was administered intraperitoneally (i.p) (2mg/kg/day)
to the AR1254 group.

TET was administered 2mg/kg/day with gastric oral gavage (30
mg/kg/day) to the TET group.

AR1254 was administered i.p. (2mg/kg/day) and TET was admi-
nistered 30mg/kg/day with gastric oral gavage to the AR1254
+TET group.

At the end of the experimental protocol (four weeks) all rats
were anesthetized (mixture of ketamine hydrochloride). The
left and right testis tissue samples were removed for bioche-
mical and histopathological analysis.

Light Microscopic Examinations

For light microscopic evaluation, testis tissue samples in all gro-
ups were fixed in 10% neutral formaldehyde embedded in paraf-
fin and sectioned apart. Hematoxylin and eosin (H&E) staining
were applied on sections mounted on a slide. All testis tissue
samples were analyzed with a light microscope and an ima-
ge analysis system (Leica). The seminiferous tubule diameters
and germinal epithelial thickness were measured by counting
100 seminiferous tubules. The tubule diameters were determi-
ned by taking micrographs at 20x magnification and taking the
average of the horizontal and vertical diameters of the round
tubules on the screen. The tubular epithelial thickness was de-
termined by randomly selecting three regions of the intratu-
bular epithelium in each micrograph at 20x magnification and
taking the average of these three values for each tubule (Table
1). For Histological scoring 10 different areas were examined
and intact seminiferous tubules, atrophic, and degenerated
tubules were evaluated (Table 2).
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Table 1: Tubular diameter and germinal layer thickness
measurements after administration of AR1254 and/or TET
in study groups

Tubuler epithelium

Groups Tubule diamater thickness

Control 303.45+2.99° 80.18+0.66°
AR 1254 267.5612.44° 53.57+0.64°
TET 299.62+3.39° 78.94+0.71°
AR1254 + TET 287.24+3.18¢ 69.37+0.62¢

2: There was no difference between control and TET, ®: Shows that AR1254
differs from all groups. ©: Shows that AR1254 + TET differs from all groups
(p<0.0001)

Table 2: Proportion of normal, degenerated and atrophic
seminiferous tubules after AR1254 and/or TET
administration in study groups

Groups Normal Degenerate Atrophic

Control 3.33+0.09° 0.15+0.05° 0.38+0.06°
AR 1254 0.17+0.05° 0.40+0.08° 3.88+0.14°
TET 2.68+0.07¢ 0.18+0.05°¢ 0.65+0.08°
AR 1254 + TET 1.85+0.12¢ 0.33+0.07¢ 1.13+0.10¢

2: There was no difference between control and TET, ®: Shows that AR1254
differs from all groups. ©: Shows that TET differs AR1254, and AR1254+TET
groups, % Shows that AR1254 + TET differs from all groups (p<0.0001)

Immunohistochemical analysis

After deparaffinization and rehydration procedures, slides were
boiled in the citrate buffer (pH 7.6) and washed with phospha-
te-buffered saline (PBS). Respectively, sections were incubated
in 3% H202, (7 min) primer antibody (caspase-3-) (2 hours),
Biotinylated Goat Anti Polyvalent (10 min), streptavidin peroxi-
dase(10 min) and chromogen (15 min) Then slides were applied
with Mayer’s hematoxylin (1 min) stained sections were analy-
zed with light microscope and an image analysis system (Leica).

Evaluation of sperm parameters

Testis, epididymis, seminal vesicle, and prostate tissues were
removed, weighed and values of weights parameters and
sperm parameters were evaluated in all groups.

The Hemocytometer method was used for determination of
epididymal sperm concentration. The cauda epididymis was
used for sperm motility evaluation (21). All epididymal sperm
cells (200x magnification) and percentage of sperm motility
(400x magnification) were evaluated using a light microsco-
pe (Leica). To evaluate the percentage motility score of sperm
cells, the slides were stained with eosin—nigrosin (1.67% eosin,
10% nigrosin and 0.1M sodium citrate) and analyzed at 400x
magnification. Three hundred spermatozoa were randomly
selected on each slide and head, mid, tail and total morpholo-
gically abnormal spermatozoas ratios were presented as per-
centages (21, 22).

Biochemical Analyses

Homogenized testis tissues were used for biochemical para-
meters. For determination of TBARS levels, testis tissues were
evaluated spectrophotometrically at 532 nm (23). The reduced
glutathione (GSH) level was measured at 412 nm (24). Catala-
se (CAT) activity was determined using the method defined
by Aebi et al. (25). The superoxide dismutase (SOD) activity
was determined using the method defined by Sun et al. (26).
The SOD activity was evaluated by the nitroblue tetrazolium
(NBT) method and measured by spectrophotometer at 560 nm.
For determination of the glutathione peroxidase activity (GPx)
the Beutler method was used (27). The GPx activity measured
spectrophotometrically at 340 nm.

Statistical analysis

Histological values were analysed using the SPSS 13 statistical
program. Since our data are suitable for non-normal distribu-
tion, we used the Kruskal-Wallis test for comparison between
groups. The significance of differences between the groups
were evaluated by pair wise comparisons with the Mann-
Whitney U test. All data were presented as the arithmetic mean
+ standard error (SE), p < 0.0001 were regarded as statistically
significant.

Biochemical and Spermatological values were analysed using
the “SPSS for Windows 12.0” statistical program. Since our data
are suitable for non-normal distribution, we used the Kruskal—
Wallis test for comparison between groups. The significance of
differences between the groups were evaluated by pair wise
comparisons with the Mann-Whitney U test. All data were pre-
sented as the arithmetic mean * standard error (SE), p< 0.05
were regarded as statistically significant.

RESULTS

Histological results

Hematoxylin and eosin applied testis tissue sections in all gro-
ups were evaluated in general morphology. In both the control
and TET group; seminiferous tubule’s interstitial cells and ger-
minal epithelium, exhibited normal histological appearances
as shown in Figure (1A, 1B). However, in the AR1254 group
histopathological lesions such as tubular degeneration, vascu-
lar congestion in tunika albuginea layer and interstitium Figure
(1C, 1D), vacuolisation Figure (1E) interstitial oedema, tubular
degeneration Figure (1F), reduction in spermatogenic cells,
Figure (1G), and arrested spermatocytes at different stages
of spermatogenesis Figure (1H) were observed. The TET tre-
atment showed ameliorative effects on the AR1254 induced
testes toxicity Figure (11, 1J, 1K, 1L). Histopathological chan-
ges analyzed in the AR1254+TET group were milder than the
AR1254 group. Compared with the AR1254 alone group, vascu-
lar congestion, interstitial oedema and vacuolisation, the rate of
arrested spermatocytes in different stages of spermatogenesis
and shedding of spermatogenic serial cells into tubular lumens
were decreased markedly in the AR1254+TET group. Curative
effects were observed in testicular tissues of all animals in the
AR1254+TET group.
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Figure 1: Testis tissue showed normal histological appearance in Control (A) and Tetrandrine (B) groups. Germinal
epithelium, seminiferous tubules and interstitial cells exhibited normal histological appearances. H&E; X20 In AR1254
group (C-H) in testis tissue, vascular congestion in tunika albuginea and in interstitial area and deterioration in semini-
ferous tubules (white arrows) (C, D), vacuolization in the in interstitial area (white arrows) (E), interstitial oedema
(white asteriks), and tubular degeneration (black arrows) (F), deterioration in the seminiferous tubule epithelium and
shedding of spermatogenic serial cells into tubular lumens (white arrows) (G) , arrested spermatocytes at different
stages of spermatogenesis (H), C: H&E; x20. D: H&E; x10, E, F, G, H: H& E; X40. In TET+ AR1254 group (I-L) deterioration
in seminiferous tubules, vascular congestion and oedema in interstitial area () shedding of spermatogenic serial cells
into tubular lumens (white arrows) (J), the rate of arrested spermatocytes at different stages of spermatogenesis (white
arrows) (K) and interstitial vacuolisation (white arrows) (L) was decreased markedly), A: H&E; x20., B, C, D: H& E; X40.

In morphometric measurements the germinal layer thickness
and the tubular diameter of the control and TET groups did not
exhibit any signifcant differences as shown Table 1. A significant
decrease was observed in seminiferous tubule diameters of the

CONTROL

AR 1254

Figure 2: Caspase-3 immunoreactivity in semi-
niferous tubules of Control (A), AR 1254 (B), AR
1254+ TET (C) and TET (D) groups. Caspase-3; X40.

groups treated with AR1254 (p<0.0001). TET reduced the morp-
hometric effects of AR1254; with p- value of (p <0.0001). Tes-
ticular seminiferous tubules were analyzed as intact (normal),
degenerated, and atrophic tubules. The higher rates of atrophic
tubules in the AR1254 group decreased significantly with TET
treatment as shown in Table 2. Curative effects were observed
in testicular tissues of all animals in the AR1254+TET group

Immunohistochemical results

Immunoreactivity of Caspase-3 in seminiferous tubule cells
were evaluated. Caspase-3 positive cells were not detected in
the TET and control groups. The intensity of caspase-3 positive
cells was dramatically high in the AR1254 group. The ratio of
immunoreactive caspase-3 positive stained cells was less in the
AR1254 + TET group as indicated in Figure 2A,B,C,D.

Organ weights and sperm parameters

As shown in Table 3, there was no statistically significant dif-
ference in weight data among all groups (testis, epididymis,
seminal vesicle, prostate tissues).

Sperm parameters in all groups were presented in Table 4. The
results showed that AR1254 caused a decrease in epididymal
sperm concentrations and sperm motility and an increase in ab-
normal sperm ratios. The TET treatment significantly increased
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Table 3: Testis weights, epididymal weights, seminal vesicle weight and prostate weights in study groups

Seminal vesicle

Groups Testis weight (g) Epididymal weight (g) weight (g) Prostate weight (g)
Right Left Right Left
Control 1.285+0.02 1.307+0.03 0.615+0.03 0.571+0.04 1.419+0.09 0.486+0.03
AR1254 1.330+0.05 1.348+0.043 1.348+0.043 0.547+0.03 1.365+0.09 0.498+0.02
TET 1.350+0.04 1.36240.02 1.36210.02 0.509+0.01 1.224+0.10 0.430+0.03
AR1254 + TET 1.362+0.06 1.414+0.03 1.414+0.03 0.609+0.01 1.069+0.01 0.374+0.03
There was no statistically significant difference in weight data among all groups
Table 4: Epididymal sperm concentration, sperm motility and abnormal sperm rate in study groups
Epididiymal Abnormal sperm rate (%)
Groups Sperm motility(%) sperm concentration
(million g/tissue) Head Tail Total
Control 85.73+2.08° 234.50+8.48° 4.57+0.29° 4.42+0.29° 9.00+0.37
AR1254 58.85+1.85° 139.2816.77° 9.85+0.50° 8.85+0.59° 18.71+0.47
TET 92.85+1.48° 301.7845.28¢ 4.57+0.29* 4.14+0.45° 8.71+0.68
AR1254 + TET 80.57+1.25° 185.7148.75¢ 7.28+0.47¢ 6.85+0.55¢ 14.14+0.82

It shows the statistical difference (p<0,01) between groups a,b,c and d in the same column.

sperm motility and concentration, but the ameliorative effect
of on abnormal sperm ratios were not statistically significant.

Biochemical results

The biochemical parameters are presented in Table 5. As a re-
sult of oxidative damage, the testicular TBARS level was signi-
ficantly increased in the Aroclor 1254 group. Administration of
AR1254 caused a statistical decrease in the GPx, SOD, CAT and
GSH levels. TET treatment resulted in a significant decrease in
the TBARS level and an increase in the GPx SOD, CAT and GSH
levels in the TET +AR1254 group. There was no statistical dif-
ference in biochemical parameters between the control group
and the TET group.

DISCUSSION

Water resources in the world have become a threat to human
health depending on the behavior of people towards natu-
re. Polychlorinated biphenyls, which are used in industry and
agriculture, are transmitted into the environment by mixing
sewage and chemical wastes into the water (6). Due to their
persistence in nature and their accumulation in the fat tissu-

es of animals and humans, by contaminating the food chain,
they pose many negative effects on nature and human health
(28, 29).

In this study Aroclor 1254 was used as a toxic agent in order to
induce testicular damage under experimental conditions. The
ameliorative effects of TET on the reproductive system were
investigated based on histological, spermatological and oxidati-
ve parameters to provide a novel pharmacological perspective
in attempts to promote reproductive health.

Many studies have shown that AR 1254 and other PCB compo-
unds cause reproductive damage through histological, sperma-
tological and biochemical changes and damage to the testicular
structures (9, 11, 30, 31). Hsu et al. demonstrated that PCBs led
to a decrease in motility, concentration and sperm attachment
to oocyte and penetration and an increase in abnormal sperm
rate (30). Likewise, Erkekoglu P. et al showed that an AR1254
(15 mg/kg) injection resulted in a decrease in epididymal sperm
concentrations, sperm motility and testis tissues weight (32).
In another study, Moreno et al. reported an increase in sperm
abnormalities and a significant reduction in sperm count in

Table 5: The levels of SOD, CAT, GPx, GSH and TBARS in testicular tissue of rat in study groups

Control AR1254 TET AR1254 + TET
(MeanzSD) (MeanzSD) (MeantSD) (MeanzSD)
TBARS(nmol/g tissue) 5.31+0.91° 8.70+1.03° 4.98+0.81° 6.051£0.14°¢
GSH (nmol/ml) 130.2+4.7* 89.645.2° 143.146.1° 125.8+4.5¢

CAT (k/mg protein) 0.034+0.005°

SOD (U/mg protein) 42.1+2.01°

GPx (U/mg protein) 247.1+23.22

0.019+0.002°
24.6+2.69°
171.4+19.1°

0.039+0.007°

39.9+1.97?

219+21.7¢

0.024+0.003 ¢
33.6+2.41°¢
198.7+20.3¢

It shows the statistical difference (p<0,01) between groups a,b,c in the same column
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mice with AR 1254 (50/500 pg/kg) whereas there was no me-
aningful change in testicular and epididymal weights (33). Simi-
larly, previous studies found that the administration of AR1254
caused a reduction in epididymal sperm concentration, sperm
motility and increased abnormal sperm ratios and there was no
statistically significant difference in testes, epididymis, seminal
vesicle and prostate weights. In the AR1254+TET group, a re-
markable increase in sperm quality, motility and concentration,
and reduction in the abnormal sperm ratio (Head, tail, total)
were observed. Administration of TET significantly ameliorated
the toxicity of AR1254 in spermatogenesis.

It has been indicated in previous research that PCBs exposure
led to morphological damage in testicular tissues (12, 13, 33,
34). Jia X et al. showed that; AR1254 administration in rats (1
or 3mg/kg 21 days) and primer culture Sertoli cells (5 or 10ug/
ml - 48h) could cause the blood—testis barrier disruption via
p38 MAPK pathway (34). Sangalang et al. indicated that AR
1254 led to histopathological damages such as disorganizati-
on in testicular lobules and spermatogenic cells, reduction of
spermatogenesis, fibrosis and necrosis of the lobule walls (35).
Oskam et al. reported that degenerative seminiferous tubu-
les, decrease in seminiferous epithelial thickness, increase in
intercellular spaces, and deterioration in spermiogenesis and
cells with pycnotic nuclei in testicular tissue (36). In addition,
Atessahin et al. reported a reduction in spermatogenic cells, de-
generation, desquamation, disorganization, interstitial oedema
and congestion in seminiferous tubule of rats treated with AR
1254 (13). Consistent with the findings of previous studies, this
research observed that tubular degeneration and reduction in
spermatogenic cells, arrest spermatocytes at different stages
of spermatogenesis, the shedding of spermatogenic serial cells
into tubular lumens, vascular congestion in tunika albuginea
layer and interstitium, interstitial oedema and vacuolization in
testis tissue were induced with AR1254 administration. More-
over this study observed that AR 1254 administration caused a
decrease in tubular diameter and tubular epithelial thickness si-
milar to Atessahin et al findings (13). In the AR1254+TET group,
TET treatment significantly improved testicular damage. Tubu-
lar epithelial thickness and tubular diameter values increased
significantly compared to the AR1254 group. The mechanism
underlying the therapeutic effects of TET on testicular tissue is
not yet clear, but it may be related to inducing autophagy and
cell cycle arrest, inhibiting oxidative stress, improving metas-
tasis and suppressing tumor cell growth (37).

Apoptosis is a physiological process of cell death that plays a
crucial role in homeostasis. Apoptosis is characterized by DNA
fragmentation, nuclear fragmentation, chromatin condensa-
tion, and cell shrinkage. Although apoptosis is thought to be
a homeostatic mechanism for maintaining cell populations in
tissues, previous studies have shown that many factors are in-
volved in this process, including reactive oxygen species, death
factors, and toxic agents. The imbalance of these factors leads
to the formation of autoimmune diseases, neurodegenerative
diseases and many types of cancer (38). Mitochondrial damage
from oxidative stress, a potent mediator of apoptosis, causes

cytochrome C release, caspase activation, and apoptotic de-
ath. Caspases initiate apoptosis by activating the proteolytic
cleavage cascade. Caspase 3, a protease that is activated in the
early stages of apoptosis, is one of 14 members of the caspase
family (39). It is known that PCB 132 and AR1254 administrati-
ons increase pro-apoptotic molecules caspase-3 and caspase-9
activities in testicular tissue of rats (13, 30, 40). Studies have
shown that TET initiates apoptosis by inducing caspase-3 acti-
vation in tumor cell lines. In vitro, administration of TET at high
concentrations induces apoptosis in hepatocellular carcinoma
cells, while administration at low concentrations stimulates au-
tophagy and has an antitumor effect (41, 42). Apoptotic cells
were evaluated by caspase-3 immunoreactivity in our study.
Compared to AR1254+TET, the intensity of caspase-3- positive
staining was higher in the AR1254 group. The decrease in the
rate of apoptotic cells in the TET + AR1254 group can be exp-
lained by the inhibition of oxidative stress by TET.

Oxidative stress is defined as disruption of the balance between
antioxidants and reactive oxygen species (ROS). The effect of
the antioxidant system protects cells from damage caused by
free radicals. TBARS, which formed as a result of peroxidation of
lipid and causes damage to cells, is one of the most important
markers of oxidative stress. Due to high content polyunsatu-
rated fatty acids, testis tissue is under the effects of oxidative
stress (43,44). It is known that antioxidant parameters such
as SOD, CAT, GPx, GSH reduces free radicals and protects cells
against adverse effects of lipid peroxidation. Previous studies
showed that Ar1254 application causes an increment in TBARS
level and reduction in CAT, SOD, GR, GPx and GSH activities in
testis tissue (8, 9, 13, 45). It has also been reported that an-
tioxidant treatments such as Vitamin E, vitamin C, quercetin,
zing, lycopene and ellagic acid in conjunction with the Aroclor
administration reduce the level of TBARS and increase activities
of CAT, GSH, GSH-Px and SOD (9, 13, 45 -47). Similarly to the
findings of previous studies with Aroclor 1254 administrati-
on, we have observed remarkable increase in TBARS level and
significant decrease in GSH, CAT, GSH-Px, SOD, levels. In the
AR+TET group, TET reversed toxic damage of AR1254, TBARS
level decreased, SOD, CAT, GSH-Px and GSH levels increased
significantly. A review of literature indicated that, there are
no previous studies focusing on the mechanism underlying
the protective effect of TET against oxidative stress induced
by AR1254 in testis tissue. However, it has been reported that
TET, a calcium-channel blocker, inhibits lipid peroxidation in
the heart, liver, pancreas and brain tissues, reduces the levels
of reactive oxygen species (ROS), and suppresses the formati-
on of cytokines and inflammatory mediator(17, 48-50). These
findings correlate with the results of biochemical parameters
evaluating oxidative stress in our study.

As a result, administration of AR1254 led to histopathological
changes, increased apoptotic cells count, abnormal sperm ra-
tios and decreased sperm concentrations and motility, which
are caused by oxidative damage. TET treatment significantly
reduced the disrupting effects of AR1254, due to its strong an-
tioxidant, radical eliminating and anti-inflammatory properties.
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The literature review process of this research indicated that
no research has been conducted on the effects of TET on the
male reproductive system. The results of this study suggested
that TET treatment may be used against AR1254 induced male
reproductive toxicity.
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ABSTRACT

Objective: The protein synthesis process is started with DNA being
transcribed into mRNA in the nucleus, then mRNA is transported to the
cytoplasm and attaches to a ribosome in order to be translated into a
protein. Protein synthesis not only occurs in the cytoplasm. Mitochondria
by itself also has its own genetic system. Therefore mtDNA can be
replicated, transcribed, and translated. MYC oncogene drives the
generation of many cancer types. MYC also controls some target genes
related to ribosome biogenesis and protein synthesis. Increased
expressions of tRNA synthetases have been found to be important players
in promoting tumor growth in various types of human cancers. In this
study we aimed to identify deregulated expressions of tRNAs that are
players both in the nucleus and mitochondria in a MYC-dependent
manner in breast cancer cells.

Material and Methods: Cells were infected with lentiviral MYC shRNA/
overexpression vectors in order to manipulate MYC expressions. TRIZOL
reagent was used for RNA isolation and libraries were generated for
sequencing. The quality of the RNA samples and libraries was assessed
using Agilent BioAnalyzer. Sequencing was performed on the Illumina
HT2500 platform.

Results: We obtained 6 nuclear-encoded mitochondrial tRNAs and 65
nuclear tRNAs as a result of deregulated expression of MYC.

Conclusion: This study reveals MYC-dependent regulation of tRNAs in
breast cancer. Further functional studies are required for underlying
molecular mechanisms.

Keywords: tRNA, next-generation sequencing, breast cancer

oz

Amag: Protein sentezi stireci, DNA'nin ¢ekirdekte mRNA’ya kopyalanma-
siyla baglar, ardindan mRNA, bir proteine gevrilmek Uzere sitoplazmaya
tasinir ve ribozoma baglanir. Protein sentezi sadece sitoplazmada gergek-
lesmez. Mitokondri de kendi genetik sistemine sahiptir. Bu nedenle
mtDNA’da replikasyon, transkripsiyon ve translasyon gergeklesir. MYC
onkogeni, birgok kanser tiriinin gelisimine neden olur. MYC ayrica ribo-
zom biyogenezi ve protein sentezi ile ilgili bazi hedef genleri kontrol eder.
tRNA sentetazlarinin artan ifadelerinin, gesitli insan kanseri turlerinde
timor buylumesini desteklemede 6nemli rolt oldugu bulunmustur. Bu
¢alismada, niikleus ve mitokondride gérev yapan tRNA‘larin MYC'e bagim-
I ifadelerini belirlemeyi amagladik.

Gereg ve Yontem: Hiicreler lentiviral MYC overekspresyon/shRNA vektor-
leri ile infekte edildi. RNA izolasyonu igin TRIZOL reaktifi kullanildi ve yeni
nesil dizileme igin kittiphaneler hazirlandi. RNA 6rneklerinin ve kitipha-
nelerin kalitesi, Agilent BioAnalyzer kullanilarak degerlendirildi. Dizileme,
Illumina HT2500 platformunda yapildi.

Bulgular: Meme kanseri hiicrelerinde MYC ifade degisimine bagh olarak
65 nuklear tRNA ve 6 niikleer kodlanmis mitokondriyal tRNA saptadik.
Sonug: Bu ¢alisma, meme kanserinde tRNA‘larin MYC’e bag regiilasyonu-
nu ortaya koymaktadir. Molekuler mekanizmalarin aydinlatiimasi igin daha
ileri fonksiyonel ¢alismalar gereklidir.

Anahtar Kelimeler: tRNA, yeni nesil dizileme, meme kanseri
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INTRODUCTION

The protein synthesis process is started with DNA being trans-
cribed into mRNA in the nucleus, then mRNA is transported
to the cytoplasm and attaches to a ribosome in order to be
translated into a protein. In this journey, the ribosome reads
the chain of codons in the mRNA strand and tRNA translates
each three-base codon on the mRNA into an amino acid which
creates a polypeptide, that can be processed into a protein.
Transfer RNA is an important player in protein synthesis and
besides, they also have important roles in the epigenetic regu-
lation of gene expression in various cancers (1).

Protein synthesis not only occurs in the cytoplasm. Mitoc-
hondria by itself also has its own genetic system. Therefore
mtDNA can be replicated, transcribed, and translated. The do-
uble-stranded and circular mitochondrial genome is within a
size of 16.5 kb and contains 37 genes encoding 13 proteins, 2
rRNAs and 22 tRNAs (2). The localization of tRNAs are on both
the heavy and light strands of the mitochondrial genome and
they are transcribed as long polycistronic precursors (3). The
tRNA punctuation model was described in 1981 and this model
reveals that coding sequences are generally separated by few
nucleotides and long polycistronic precursors are processed
into mature mRNA and rRNA by cleavage of the 5" and 3'-ends
of the flanking tRNAs. (4). tRNAs participate in the protein
translation process that mRNAs are converted into an amino
acid chain. In mitochondrial translation, the primary processing
occurs through cleavage at the 5’ end of tRNA by mitochond-
rial RNase P4 and 3’ end by the mitochondrial RNase Z (5,6).
mt-RNase P is composed of mitochondrial RNase P proteins
1,2,3 and MRPP1-3 (7). There are four steps of mitochondrial
protein translation including initiation, elongation, termination,
and ribosome recycling. Mitochondrial translation mechanisms
are much more similar to prokaryotic translation (8). For the
mitochondrial protein synthesis, MTIF2, MTIF3 (initiation fac-
tors), EFTU, EF-TS, mtEF-G1 (elongation factors), MTRF1L (a
release factor), MRRF and EF-G2mt (ribosome recycling fac-
tors) are required. A deficiency of protein translation factors,
mt-tRNAs, mitochondrial ribosome proteins, etc results in ab-
normal mitochondrial translation, which is associated with a
variety of diseases, such as cancer, nervous system diseases,
and cardiovascular diseases (9-13).

The structural changes of mtDNA in encoded protein subu-
nits unshared electron transport function and ROS producti-
on increases. Carcinogenesis occurs depending on enhanced
oxidative stress related to an increased ROS production in mi-
tochondria (14). Increased expressions of tRNA synthetases
have been found to be important players in promoting tumor
growth in various types of human cancers (15,16). Many studies
suggested the important roles of tRNAs in cancer as potential
biomarkers.

MYC oncogene drives the generation of many cancer types
including breast cancer (17-19). MYC amplification and ove-
rexpression in breast cancer are related to poor outcomes for
the patients (20). MYC also controls some target genes that

have roles in ribosome biogenesis and protein synthesis (21).
After MYC binding sites are identified, transcriptional targets
are explored and 400 nuclear genes encoding mitochondrial
proteins were found to be targets of MYC by chromosomal
immunoprecipitation analysis of promoter microarrays inclu-
ding genes related to protein import, mitochondrial ribosome,
mitochondrial transcription/translation and complex assembly,
whereas 198 genes were induced as a result of ectopic exp-
ression of MYC (22,23). Besides, MYC was found to regulate
mitochondrial gene expression indirectly via microRNAs (24).

It has been shown that the regulation of tRNA ligases by MYC
is imputed as a fundamental contributor to MYC-driven cell
growth in Drosophila (25). Even small RNA sequencing performs
successful mapping and alignment of gene transcripts and small
RNA types including miRNAs, snRNAs, rRNA, and tRNAs, most
workflows have been developed for miRNA analysis. But pipeli-
nes for the analysis of transfer RNAs are rare. Besides, the roles
of tRNAs on cancer development are not very well known. Both
mMRNAs and tRNAs are important in protein synthesis. Therefo-
re, in the direction of the knowledge that MYC regulates both
nuclear and mitochondrial genes, here we aimed to illustrate
in breast cancer cells if deregulated expressions of MYC also
affect the expression levels of tRNAs that are players both in
the nucleus and mitochondria.

MATERIALS and METHODS

Cell culture

MDA-MB-231 cells are cultured in RPMI1640 Medium (GIB-
CO, USA) containing heat-inactivated 5% FBS (GIBCO, USA),
1% Penicillin-Streptomycin (GIBCO, USA) and 1% L-glutamine
(GIBCO, USA) and MCF-7 cells are cultured in DMEM Medium
(SIGMA, USA) containing heat-inactivated 5% FBS (GIBCO, USA),
1% Penicillin-Streptomycin (GIBCO, USA) and 1% L-glutamine
(GIBCO, USA) and are incubated at 37°C, with 5% CO2 and 95%
humidity in air.

Lentivirus infection

Inducible lentiviral overexpression/shRNA vectors were de-
signed by Dr.Onur Tokgun (26). MDA-MB-231 and MCF-7 cells
were counted and seeded with 3ml medium. Twenty four hours
after, cells were infected with a combination of 20 pl lentivirus
and 8 ul Polybrene (Sigma Aldrich). After removing the cell
media, cells were washed with PBS (GIBCO) twice and replaced
with the RPMI140 medium supplemented with 10% Tet-Free
FBS (Clonetech) 24 hours after infection. Cells were selected
with puromycine in a concentration of 2 pg/ml and induced
with Doxycycline (DOX) in a concentration of 2.0 pg/ml.

RNA isolation

Total RNA was isolated from MCF-7 DX-/DX+, MDA-MB-231
DX-/DX+ cells in a density of 5x107 cells grown on T175 flasks.
Cell pellets were lysed in 500 ul TRIzol reagent. Subsequently,
100 pl of chloroform was used for phase separation, 100%
isopropanol for RNA precipitation and ice-cold 75% ethanol
for washing. RNA was eluted in 30 pl RNase-free water. The
RNA integrity and purity were measured with a NanoDrop 2000
spectrophotometer (Thermo Scientific, Waltham, MA, USA).
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qRT-PCR

Total RNA was reverse transcribed using a High-capacity cDNA
reverse transcription kit (Thermo Scientific, Waltham, MA, USA).
gRT-PCR reactions were prepared using BioRAD iTaq Universal
SYBR Green Master mix. Oligonucleotide sequences are as fol-
lows: MYC, F: CTTCTCTCCGTCCTCGGATTCT R: GAAGGTGATC-
CAGACTCTGACCTT; GAPDH, F: AGGTCGGTGTGAACGGATTTG R:
GGGGTCGTTGATGGCAACA. GAPDH was used as an endogenous
control. mRNA expression of Myc between DX+ versus DX- was
measured using Eq. 2-AACt.

Small RNA sequencing

Small RNA sequencing was performed at the Macrogen com-
pany (South Korea) using the Illumina HT2500 platform. The
RNA yield and size distribution of the libraries were analyzed
with an Agilent 2100 Bioanalyzer. Libraries generated from 50
ng/uL total RNA samples using the SMART-seq v4 (Takara,
America). First, poly(A) tail is added to input RNA using Poly(A)
Polymerase in order to facilitate oligo(dT)-primed cDNA synthe-
sis. Then adapter-linked RNA fragments are transformed into
cDNA fragments and followed by PCR purification. The sizes
of the amplified cDNA fragments were checked using a Bio-
analyzer DNA High sensitivity chip. The cDNA fragments are
sequenced according to the read length using the “sequence
by synthesis” method on the Illumina platform.

Bioinformatic analysis

Raw sequence readings were filtered and the adapter sequ-
ences were removed from the raw sequence readings using
the CutAdapt program. The clipped reads are clustered for
matching 100% of the sequence and read length. Clustered
reads were then aligned with the reference genome (hg19). To
classify sSRNA types, clustered reads were mapped to the refe-
rence genome and non-coding RNA database Rfam v9.1. The
expression levels of RNA transcripts in high throughput data
are calculated as FPKM (fragments per kilobase of transcript
per million reads mapped) (27).

Statistical analysis

The graphs, calculations, and statistical analyses were perfor-
med using GraphPad Prism software version 8.0.1 (GraphPad
Software, San Diego, CA, USA). Unpaired Student’s t-test was
used for comparisons of differential expressions of MYC. Sta-
tistical results with ****p <0.0001 were considered as statis-
tically significant.

RESULTS

The deregulated expression levels of MYC in breast cancer cells
are shown in Figure 1. The total base number, number of re-
adings, GC percentage, Q20 (%), and Q30 (%) were calculated
and 3’ adapter sequences were removed using the “Cutadapt”
program. Sequences smaller than 15 nucleotides were filtered
and the reads were matched to the reference genome (hg19),
respectively (Table 1). The length analysis of SRNA population
was categorized by performing a length analysis.

Rfam v9.1 and Genbank databases were used to determine
sRNAs as well as tRNAs. When sRNA sequences are paired
with RNAs from Genbank and Rfam databases, tRNAs (MCF-7
DX-2.71%, MCF-7 DX+ 1.53%, MDA-MB-231 DX- 1% and MDA-
MB-231 DX+ 1.66%) was one of the most common sRNA clas-
ses in cells. In total, 71 tRNAs were determined, of which 6 of
them were nuclear-encoded mitochondrial tRNAs (Table 2).
A HeatMap analysis of detected tRNAs are shown in Figure 2.

Table 1: Raw Data Statistics and Filtered Number of Reads

Sample Total Reads GC(%) Q20(%) Q30 (%)

26.377.797 43.03 84.74 79.81

MDA-MB-231 DX-
MDA-MB-231 DX+  32.880.597 42.28 82.79 77.62
MCF-7 DX- 34.892.493 39.42 86.16 81.82
MCF-7 DX+ 45.257.303 36.98 92.47 89.11

Filtered short reads of less than 15 bases

MDA-MB-231 DX- 12.245.859 68.76 97.03 93.51

MDA-MB-231 DX+  14.806.966 74.96 97.67 94.72

MCF-7 DX- 13.832.085 78.66 97.42  94.33
MCF-7 DX+ 14.696.527 63.74 9779  95.08
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Figure 1: Expression levels of MYC after MYC inhibition/ove-
rexpression in breast cancer cells by lentiviral vectors (****
p<0.0001).
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Table 2: Deregulated expressions of tRNAs depending on MYC manipulation

Gene_Name tRNA_Type Position MDA;\;'(?'Z?' ! MDA;;’('f'zn MCF-7 DX- MCF-7 DX+
NMt-tRNA-GIn-CTG-1-1  GIn-CTG  chr10:20036618-20036674:- 0 3 319 7
nmttRNA-GIn-TTG-7-1  GIn-TTG  chr2:131029911-131029982:- 81 113 2964 542
NMt-tRNA-GIn-TTG-9-1  GIn-TTG  chr2:132143133-132143204:+ 86 131 3206 628
nmt-tRNA-Leu-TAA-4-1  Leu-TAA  chrX:55207755-55207829:- 1498 325 91 171
Nmt-tRNA-Ser-TGA-1-1 Ser-TGA  chr2:131033024-131033093:- 73 121 957 240
nmt-tRNA-Ser-TGA-3-1 Ser-TGA  chrl7:22028179-22028247:- 16 56 743 108
tRNA-Ala-AGC-10-1 Ala-AGC  chr6:26687485-26687557:+ 1 48 20 3
tRNA-Ala-AGC-4-1 Ala-AGC  chr6:28626014-28626085:- 1 411 98 32
tRNA-Ala-CGC-1-1 Ala-CGC  chr6:26553731-26553802:+ 1 406 98 22
tRNA-Ala-CGC-2-1 Ala-CGC  chr6:28641613-28641684:- 1 393 61 23
tRNA-Ala-CGC-3-1 Ala-CGC  chr2:157257281-157257352:+ 1 425 72 56
tRNA-Ala-TGC-3-2 Ala-TGC  chr12:125406301-125406372:- 1 392 72 23
tRNA-Ala-TGC-4-1 Ala-TGC  chr12:125424512-125424583:+ 1 407 115 65
tRNA-Arg-CCG-1-1 Arg-CCG  chr6:28710729-28710801:- 1 32 121 49
tRNA-Arg-CCG-2-1 Arg-CCG  chr17:66016013-66016085:- 1 882 468 177
tRNA-Arg-CCT-1-1 Arg-CCT  chr17:73030001-73030073:+ 1 372 85 38
tRNA-Arg-CCT-4-1 Arg-CCT  chr7:139025446-139025518:+ 1 380 249 38
tRNA-Arg-TCG-3-1 Arg-TCG  chr17:73031208-73031280:+ 1 31 125 53
tRNA-Arg-TCT-5-1 Arg-TCT  chr6:27529963-27530049:+ 1 28 151 33
tRNA-Asp-GTC-1-1 Asp-GTC  chr12:98897281-98897352:+ 34 1098 2804 1508
tRNA-Asp-GTC-2-1 Asp-GTC  chr1:161410615-161410686:- 83 1314 3090 2264
tRNA-Asp-GTC-3-1 Asp-GTC  chr6:27551236-27551307:- 83 981 3021 1462
tRNA-Asp-GTC-4-1 Asp-GTC  chr9:77517990-77518061:- 81 947 2730 1356
tRNA-Glu-CTC-1-1 Glu-CTC  chr1:145399233-145399304:- 8 1797 2363 1263
tRNA-GIu-CTC-3-1 Glu-CTC  chr13:42030061-42030132:- 1 577 223 163
tRNA-GIU-TTC-1-1 GIu-TTC  chr2:131094701-131094772:- 6 346 810 240
tRNA-GIU-TTC-2-1 GIU-TTC  chr13:45492062-45492133:- 7 363 873 278
tRNA-GIu-TTC-3-1 GIu-TTC  chr1:17199078-17199149:+ 7 1243 2063 684
tRNA-GIU-TTC-4-1 Gu-TTC  chr1:16861774-16861845:- 7 1272 2179 710
tRNA-Gly-CCC-1-1 Gly-CCC  chr1:16872434-16872504:- 53 449 200 133
tRNA-Gly-CCC-5-1 Gly-CCC chr1:17053780-17053850:+ 6 309 109 64
tRNA-Gly-CCC-6-1 Gly-CCC  chr1:149680215-149680275:- 53 380 161 98
tRNA-Gly-GCC-1-1 Gly-GCC  chr1:161413094-161413164:+ 59 613 1028 270
tRNA-Gly-GCC-2-1 Gly-GCC  chri:161493637-161493707:- 59 625 1058 270
tRNA-His-GTG-1-1 His-GTG  chr1:145396881-145396952:- 1 101 226 300
tRNA-lle-AAT-1-1 lle-AAT  chr6:58149254-58149327:+ 1 116 787 115
tRNA-lle-AAT-2-1 lle-AAT  chr6:27655967-27656040:+ 1 65 385 57
tRNA-lle-AAT-5-1 lle-AAT  chr6:26554350-26554423:+ 1 118 787 115
tRNA-lle-AAT-6-1 lle-AAT chr6:26745255-26745328:- 1 65 384 57
tRNA-lle-AAT-9-1 lle-AAT  chr6:27241739-27241812:+ 1 31 336 12
tRNA-Leu-AAG-1-1 Leu-AAG  chr5:180524474-180524555:- 1 19 113 33
tRNA-Leu-AAG-2-1 Leu-AAG  chr5:180614701-180614782:+ 1 187 137 36
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tRNA-Leu-AAG-3-1 Leu-AAG chr6:28956779-28956860:+
tRNA-Leu-AAG-4-1 Leu-AAG chr6:28446400-28446481:-
tRNA-Leu-CAA-1-2 Leu-CAA chr6:28908830-28908934:+
tRNA-Leu-CAA-2-1 Leu-CAA chr6:27573417-27573524:-
tRNA-Leu-CAA-3-1 Leu-CAA chr6:27570348-27570454:-
tRNA-Leu-CAA-4-1 Leu-CAA chr1:249168054-249168159:+
tRNA-Leu-TAG-1-1 Leu-TAG chr17:8023632-8023713:-
tRNA-Leu-TAG-2-1 Leu-TAG chr14:21093529-21093610:+
tRNA-Lys-CTT-1-1 Lys-CTT chr14:58706613-58706685:-
tRNA-Lys-CTT-2-1 Lys-CTT chr1:145395522-145395594:-
tRNA-Lys-CTT-3-1 Lys-CTT chr16:3207406-3207478:-
tRNA-Lys-CTT-4-1 Lys-CTT chr16:3241501-3241573:+
tRNA-Lys-CTT-5-1 Lys-CTT chr16:3230555-3230627:-
tRNA-Lys-CTT-chr7-30 Lys-CTT chr7:96770888-96770952:-
tRNA-Lys-TTT-1-1 Lys-TTT chr16:73512216-73512288:-
tRNA-Lys-TTT-2-1 Lys-TTT chr11:122430655-122430727:+
tRNA-Lys-TTT-3-1 Lys-TTT chr1:204475655-204475727 :+
tRNA-Lys-TTT-5-1 Lys-TTT chr11:59323902-59323974:+
tRNA-Lys-TTT-6-1 Lys-TTT chr6:27302769-27302841:-
tRNA-Met-CAT-1-1 Met-CAT chr8:124169470-124169542:-
tRNA-Met-CAT-6-1 Met-CAT chr16:87417628-87417700:-
tRNA-Pro-AGG-1-1 Pro-AGG chr16:3241989-3242060:+
tRNA-Pro-TGG-1-1 Pro-TGG chr14:21101165-21101236:+
tRNA-Pro-TGG-3-1 Pro-TGG chr5:180615854-180615925:-
tRNA-Ser-AGA-chr11-8 Ser-AGA  ¢chr11:103274966-103275035:+
tRNA-Tyr-GTA-chr1-127 Tyr-GTA chr1:566376-566441:-
tRNA-Tyr-GTA-chr14-8 Tyr-GTA chr14:32954018-32954083:+
tRNA-Tyr-GTA-chr21-2 Tyr-GTA chr21:10492972-10493037:-
tRNA-Val-CAC-10-1 Val-CAC chr1:17006501-17006573:-

1 237 122 36
1 156 108 25
1 129 43 9
1 154 34 8
1 178 36 9
1 158 34 8
1 197 113 33
1 185 135 34
2 76 501 34
1 92 496 35
1 69 484 30
3 71 507 37
1 57 423 22
1 41 402 20
1 123 156 19
1 126 163 21
1 123 91 19
1 107 85 14
1 107 59 11

64 498 105
1 52 231 78
50 2743 303 253

59 3210 334 240

59 3283 343 282

46 100 1170 217

288 182 426 569

280 163 398 527

288 182 426 569
1 149 71 14

DISCUSSION

Enhanced protein synthesis and proliferation are properties
of tumor cells. Even though the translation machinery com-
ponents were found to be dysregulated in cancer, the role of
tRNAs has not been established well. Recently, genome-wide
expressions of differential tRNAs in breast cancer were investi-
gated using high throughput technologies. Functional and phe-
notypic characterization has been performed by transcriptome
analyses. Therefore, tRNAs are believed to play important roles
in the regulation and progression of breast cancer and they can
be excepted as promising prognostic biomarkers (11).

In our study we investigated the MYC-dependent deregula-
ted expressions of tRNAs in breast cancer cells by using next-
generation sequencing and bioinformatic analysis revealed that
6 out of 71 tRNAs were nuclear-encoded mt-tRNAs.

In the tRNA nomenclature, tRNA-Amino acid refers to the type
of tRNA to be charged with an amino acid (28,29). Our results

have shown that nmt-tRNA-GIn anticodon CTG and TTG were
found to be deregulated. Sangha et al. demonstrated that
tRNA®" showed a median decrease and was downregulated in
several cancers (30). We observed that tRNA®" was deregula-
ted depending on MYC. Serine tRNAs (tRNASer) are found to
be overexpressed in breast tumors resulting in poor prognosis
and an increased risk of recurrence (31).

Our results also demonstrated that upon MYC overexpression
the level of tRNA"" was downregulated and vice versa for MYC
inhibition. Leucyl-tRNA synthetase was reported as a tumor
suppressor in breast cancer (32). Despite the fact that MYC
amplification is correlated with malignant phenotypes it masks
the effect of the tumor suppressor as for tRNAe",

Although RNAseq approaches have many advantages like the
characterization of transcriptomes, there are also some limi-
tations especially in providing an absolute quantification for
the transcripts. With the advance of small RNA sequencing,
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Figure 2: HeatMap Analysis of detected tRNAs in breast cancer cells
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it is possible to quantify tRNA gene expression but the limi-
tation is that because of the complexity of tRNA structure se-
quencing, biases can arise, and also it could be challenging to
discriminate reads from mature tRNAs or precursor tRNAs. But
nevertheless, small RNA sequencing data are in use for tRNA
expressions (33,34).

This study reveals the deregulated expressions of tRNAs inclu-
ding nuclear-encoded mt tRNAs in breast cancer depending on
MYC overexpression/inhibition. Functional studies are required
for underlying molecular mechanisms.
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ABSTRACT

Objective: Evaluating the effects of maxillary and mandibular right and
left side tooth size discrepancies on achieving dental midline symmetry
and favorable orthodontic occlusion.

Materials and Method: 90 pretreatment dental casts, selected randomly
and in permanent dentition, were grouped according to the Bolton
analysis as Average Bolton Group (ABG; n:67) and High Bolton Group
(HBG; n:23). To designate the left and right dentition size asymmetries and
calculate the mesiodistal width of the mandibular and maxillary teeth, a
digital caliper was used on orthodontic casts. The hypothesis was tested
using a statistical hypothesis test. To statistically compare ABG and HBG
groups, the independent samples “t” test was used. The results were
evaluated at a significance level of p<0.05.

Results: The difference between the total width of the upper right and left
dentition was 0.65+0.55 mm (p<0.05) and the difference between the
width of the lower right and left dentition was 0.55+0.49 mm (p<0.05) in
the ABG, while in HBG the difference between the sum of the upper right
and left dentition was 0.55+0.39 mm (p<0.05) and the difference between
the sum of the lower right and left dentition was 0.53£0.43 mm (p<0.05).
There were no statistically significant differences between the ABG and
HBG (p>0.05) according to the independent samples “t” test.
Conclusions: The results indicated that there are minimal but statistically
significant differences between the right and left mesiodistal tooth width
totals both in ABG and HBG that should be considered to attain favorable
orthodontic treatment results and dental midline symmetry.

Key Words: Bolton analysis, average bolton, high bolton, dental
asymmetry, tooth size discrepancy

oz

Amag: Maksiller ve mandibular sag ve sol dis boyutlarindaki uyumsuzluk-
larin dental ve orta hat simetrisini saglama ve uygun ortodontik okllizyon
elde etme Uzerindeki etkisini degerlendirmektir.

Gereg ve Yontem: Ortodontik tedavi 6ncesi daimi dentisyondaki 90 algi
model rastgele segilmis ve Bolton analizine gére Normal Bolton Grubu
(NBG; n:67) ve Yiksek Bolton Grubu (YBG; n:23) olarak siniflandiriimistir.
Maksiller ve mandibular dislerin meziodistal genisligini 6lgmek ve aralarin-
daki sol ve sag dis boyutu asimetrilerini belirlemek icin dogrudan algi
modellerden dijital kumpas ile 6lgimler yapilmistir. Hipotezi test etmek
icin istatistiksel Hipotez Testi kullanilmistir. NBG ve YBG'yi istatistiksel ola-
rak karsilagtirmak igin Bagimsiz Gruplar “t” testi kullaniimistir. Sonuglar
p<0.05 anlamlilik diizeyinde degerlendirilmistir.

Bulgular: istatistiksel hipotez testi sonuglarina gére, NBG'de (st sag ve sol
diglerin toplami arasindaki farkin 0.65+0.55 mm, alt sag ve sol dislerin
toplami arasindaki farkin ise 0.55+0.49 mm (p<0.05) bulunurken, YBG’de
st sag ve sol dis genisligi arasindaki fark 0.55+0.39 mm (p<0.05) ve alt sag
ve sol dis genisligi arasindaki fark 0.53+0.43 mm (p<0.05) olarak bulun-
mustur. Bagimsiz gruplar “t” testi sonucunda, NBG ve YBG arasinda istatis-
tiksel olarak anlamli bir farklilik bulunmamistir (p>0.05).

Sonug: Bolton analizi, ideal bir oklizyon elde etmek igin Ust ve alt dis
boyut uyumsuzluklarini ve oranlarini ifade ederken, bir ortodontik tedavi
planinda sag ve sol yarim arklardaki dis boyutu farkhlklar gogunlukla goz
ardi edilmektedir. Sonuglar hem ABG hem de HBG'de sag ve sol meziodis-
tal dis genisligi toplamlari arasinda, uygun ortodontik tedavi sonuglari ve
dental orta hat simetrisi elde etmek igin dikkate alinmasi gereken minimal
ancak istatistiksel olarak anlamli farkliliklar oldugunu gostermistir.

Anahtar Kelimeler: Bolton analizi, yliksek bolton, normal bolton, dental
asimetri, dis boyutu uyumsuzlugu
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INTRODUCTION

The main goals of orthodontic treatment are balanced and
ideal occlusal relationship and function, dentofacial aesthe-
tics, and long-term stability (1). Ideal occlusion can be defined
as occlusion in which centric occlusion is accompanied by a
centric relationship, effective chewing, and ideal aesthetics
are provided within physiological limits and in harmony with
the stomatognathic system (2). In most orthodontic patients,
since the discrepancies in the dimensions of the teeth do not
allow the teeth to be aligned properly in the dental arch and
the ideal occlusal relationship to be formed, these goals are
challenging to achieve and require personalized ideal treat-
ment planning (1).

Dental crowding is one of the most common clinical findings
seen in orthodontic patients. The causes of dental crowding
include developmental incompatibility between the lower and
upper jaws, early loss of primary teeth, incompatibility betwe-
en the mesiodistal diameters of the teeth and arch length of
the teeth, functional disorders in the oral and perioral muscles,
bad habits and supernumerary teeth (3). Methods that appear
as current principles to solve the crowding are transverse jaw
expansion, proclination of anterior teeth, extraction of premo-
lars and/or other teeth, intra-arch distalization of teeth, and
interproximal enamel reduction.

It has been emphasized that tooth size discrepancy is one of the
critical causes of crowding and orthodontic malocclusion, and
this discrepancy in tooth dimensions should be eliminated by
extraction or interproximal enamel reduction (4). An orthodon-
tically ideal occlusion is a complete orthodontic occlusion when
the ratio of the sum of the mesiodistal diameters of the upper
and lower 12 teeth determined by Bolton model analysis during
orthodontic treatment planning is compatible at the beginning
(91.3+1.9%) and end (91.3%£1.9%) treatment (5). Angle Class |
relationship can be obtained with cusp-embrasure relationship,
overjet, and overbite relationship. Values outside this ratio are
an indicator of excess or lack of dental material in the lower
or upper dental arch. As a result, it is not possible to reach the
optimum overjet, overbite, and Class | canine and molar rela-
tionship at the end of orthodontic treatment in patients with
tooth size discrepancy.

Tooth size ratios and occlusion

Studies on tooth size and morphology date back to the early
1900s. G.V. Black was the first to work with tooth dimensions;
he measured tooth dimensions and developed tables that are
still used today (Figure 1) (6). One type of orthodontic irregu-
larity is tooth size discrepancies. Bolton defined these discre-
pancies as individual disproportions between tooth sizes (7).

In 1923, Young suggested for the first time that the overbite, es-
pecially the deep bite, is affected by the size relationship of the
upper teeth to the lower teeth (8). According to Young'’s study,
excessive tooth size in the upper teeth causes deep bites, and
excessive tooth size in the lower teeth causes insufficient bite.

In the 1940s, Wheeler published a textbook called Dental Ana-
tomy and Physiology, which has survived to the present day (9).
In this book, he investigated the average tooth sizes necessary
for the teeth to be placed in the ideal position possible as a re-
sult of the measurements he made on a large number of skulls.

Lundstrom examined 319 individuals aged 13 years, randomly
selected in 1954 regarding occlusion characteristics, and repor-
ted a variation between the mesiodistal widths of the upper
and lower teeth (8). Lundstrom created three different tooth
size ratios and emphasized that deviations in those particular
ratios would affect tooth position, overbite, and overjet (8).

Today, the most well-known tooth size analysis in the orthodon-
tic literature is the analysis by Wayne A. Bolton regarding the
mesiodistal tooth size ratios between teeth in the mandible and
maxilla (7). While creating its formula, a total of 55 patients,
44 of who had orthodontic treatment without extraction and
11 of whom were untreated, with perfect Angle Class | canine
and molar relationships were evaluated and reported at two
rates. The total ratio (12 teeth ratio) and the anterior ratio (6
tooth ratio) were obtained by dividing the sum of the mesio-
distal widths of the lower anterior six teeth by the sum of the
mesiodistal widths of the upper anterior six teeth.

As a result of this procedure, the mean and standard devia-
tion values obtained for the total ratio were 91.3+1.91 and
77.211.65 for the anterior ratio. This ratio is defined as the
‘Bolton Ratio.’ It has been reported that “Bolton Discrepancy”
will occur when this harmony between the upper and lower
teeth is disrupted. This study concluded that unless the ave-
rage ratio was obtained between the mesiodistal dimensions
of the upper and lower teeth, a suitable occlusal relationship
could not be achieved at the end of orthodontic treatment (7).
The Sum of mandibular 12

Total Ratio = 100
O R0 = e Sum of Maxillary 12 x

Anterior Rati _ The Sum of Mandibular 6 100
ntertor R0 = o Sum of Maxillary 6

The Total Bolton ratio of patients in the Average Bolton Gro-
up without tooth size discrepancy was 91.3+1.91%, which was
determined as the reference range in Bolton’s study, and the
total Bolton ratio of patients in the High Bolton Group was
greater than 93.21%. Anterior Bolton Ratio was accepted as
77.2+1.65%; the Anterior Bolton ratio of patients in the High
Bolton Group was considered greater than 78.85% (7).

Dental midline deviations
Dental midline deviations generally occur due to the posteri-
or crossbite, early loss of deciduous teeth, arch asymmetries,
tooth size discrepancies, congenitally missing teeth (retained
primary tooth), ankylosis of primary molars, supernumerary
teeth, and habits (10-13).

Becker stated that posterior teeth positioned lower than the
bite plane (infra-occlusion) may also cause midline deviations
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(14). It is suggested that the reason for this is the stretching
of the transseptal fibers on the tooth side in infra-occlusion.
Loss of one or two primary teeth on the same side or loss of
two primary teeth on one side and one primary tooth on the
other side also causes deviations in the midline. Dental midli-
ne deviations are also observed in unilateral congenital tooth
deficiencies or agenesis and the presence of a supernumerary
tooth (10-13).

In cases where the face is symmetrical, four different dental
midline deviations may be encountered (13):

- The upper dental midline may deviate from the midline of
the face.

- The lower dental midline may deviate from the midline of
the face.

- Concerning the midline of the face, the upper dental midline
may be on one side and the lower dental midline on the other.
- The midlines of the dental arches of both jaws may overlap
and deviate from the midline of the face.

A major factor in coordinating symmetry, posterior interdigi-
tation, overbite, and overjet in neutrocclusion is the relative
harmony in mesiodistal width of the maxillary and mandibular
dentitions (28). The importance of this geometric relationship
becomes apparent to orthodontists, especially in the finishing
stages of a treated case (15).

This study aims to evaluate the effects of mandibular and ma-
xillary right and left semi-arch’s tooth size discrepancies on
establishing midline symmetry. The null hypothesis of this study
is that the sum of maxillary and mandibular right and left side
semi-arch dentition widths is equal.

MATERIAL AND METHODS

In our study, 4927 pretreatment orthodontic dental casts taken
from patients in Istanbul University Faculty of Dentistry De-
partment of Orthodontics between 2010 and 2015 were exa-
mined. Dental casts were selected according to the following
inclusion criteria:

1. Permanent and fully erupted dentition, including second
molars

2. Clearly selectable anatomical contours of all teeth

3. Permanent dentition with 6 to 8 mm of crowding both in
upper and lower arches

4. Absence of dental fillings on all dental casts

5. Absence of dental caries on all dental casts

6. No broken teeth on all dental casts

7. Absence of severe mesio-distal or occlusal tooth wear on
dental casts

8. Absence of teeth with crown and/or bridge prosthesis app-
lied on dental casts

9. Absence of congenital tooth deficiency or shape anomaly
on all dental casts

To calculate the estimated sample size, a power analysis was
performed using G*-power 3.1.9.2 software with effect size
0.4858, standard deviation 1.3 (alpha error probability: 0.05),
and power of 0.8. The results yielded 60 minimum orthodontic
subjects (16).

Ninety pretreatment orthodontic dental casts that met the
inclusion criteria were selected randomly. They were grouped
according to the Bolton analysis as Average Bolton Group (ABG;
n:67) and High Bolton Group (HBG; n:23) as shown in Figure 1.

Dental Cast Distribution

B Average Bolton Group  m High Bolton Group

Figure 1: Dental Cast Distribution among Average and High
Bolton Groups

The criteria for the formation of the Average and High Bolton
Group are shown in Table 1 and Table 2 below.

Table 1: Criteria for the formation of the Average and High
Bolton Groups according to the Independent Samples “t”
test -Total Bolton Ratio £

High Bolton 1B/ 1B/
Group (n=23) AB HB

NS *

Average Bolton

| | total rati
deal total ratio Group (n=67)

91.3%+1.91 91.71+1.28 95.28+0.89

NS: Not Significant, I1B:ldeal Bolton, AB: Average Bolton, HB: High Bolton, *:
p<0.001

Table 2: Criteria for the formation of the Average and High
Bolton Groups according to the Independent Samples “t”
test - Anterior Bolton Ratio

High Bolton 1B/ 1B/
Group (n=23) AB HB

Average Bolton

Ideal anterior ratio Group (n=67)

77.2%%1.65 78.79+2.00 81.07+2.32 NS *

NS: Not Significant, IB: Ideal Bolton, AB: Average Bolton, HB: High Bolton, *:
p<0.001

The null hypothesis of this research is that the sum of maxillary
and mandibular left and right-side dentition widths is equal
(Figure 2).

Measurements were performed manually with a digital caliper
(Mitutoyo Digimatic Caliper, Japan, model no-500-196-30 CD-
6’ ASX) directly on orthodontic casts to measure the maxillary
and mandibular 6-6 teeth’ mesiodistal widths and identify the
right and left tooth size discrepancies among them (Figure 3).
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Figure 2: Mesiodistal sums of both maxillary and mandibular
semi-arches (17)

Figure 3: Dental cast samples (18)

To determine the reproducibility and reliability of the mea-
surements, the tooth size values of each dental cast analyzed
within the scope of the present study were measured again
with a digital caliper 15 days after the first measurements by
the same researcher (F.H.A.) (Table 3).

The statistical analyses were performed in this study using the
NCSS (Number Cruncher Statistical System, Utah, USA) 2007
statistical software package program. To test the null hypot-
hesis, which states both Average and High Bolton groups have
identical mesiodistal teeth widths on both the right and left
side, a “Statistical hypothesis test” was used. To compare Ave-
rage and High Bolton groups statistically, besides descriptive
statistical methods (averages, standard deviation), the indepen-
dent samples “t” test was also used. The results were evaluated
at a significance level of p<0.05, with a 95% confidence interval.

RESULTS

The results of method error checking for repeatability of dental
cast measurements are shown in Table 3. As can be seen in the

table, the reliability coefficient values (Intraclass Correlation
Coefficient) were found over 0.700 (0.965-0.998) in all mea-
surements. The fact that the reliability coefficients were very
close to the exact value of 1.00 showed that the measurements
could be repeated with a statistically insignificant error.

Table 3: The Results of the Method Error by using the
Intraclass Correlation Coefficient (ICC)

Intraclass 95%
Correlation confidence
Coefficient (ICC) interval
Total Ratio 0.993 0.989-0.995
All Groups
Anterior Ratio 0.992 0.987-0.994
Average Total Ratio 0.984 0.973-0.990
Bolton Group  Apterior Ratio 0.968 0.923-0.987
High Bolton Total Ratio 0.988 0.980-0.992
Group Anterior Ratio 0.996 0.990-0.998

In Average Bolton Group: The average value was found to be
0.097 mm for the upper right and left dentition’s mesiodistal
width difference. The average value was found to be 0.003 mm
for the lower right and left dentition’s mesiodistal width diffe-
rence. The upper right and left dentition’s mesiodistal width
difference was found to be 0.65+0.55 mm (p<0.05), and the
lower right and left dentition’s mesiodistal width difference
was found 0.5520.49 mm (p<0.05) (Figure 4).

Right and Left Dentition Width Difference
Comparison

0,700

oss2
0,600
0,500
0,400
0,300
0,200
0,100

0,000

Difference (mm)

Average High Total

Bolton Group

B Maxillary Right and Left Dentition Widths’ Difference

W Mandibular Right and Left Dentition Widths’ Difference

Figure 4: Maxillary and Mandibular Right and Left Dentition
Width Difference Comparison according to the independent
samples “t” test

In the High Bolton Group: The average value was found to be
0.19 mm for the upper right and left dentition’s mesiodistal
width difference. The average value was found to be -0.083
mm for the mesiodistal width difference between the lower
right and left dentition. The upper right and left dentition’s




Haciagaoglu Akkiz and Oztas Evaluation of tooth size discrepancies in bolton groups
Journal of Advanced Research in Health Sciences - Saglik Bilimlerinde ileri Arastirmalar Dergisi 2023;6(1):96-101

mesiodistal width difference was 0.55+0.39 mm (p<0.05), and
the lower right and left dentition’s mesiodistal width difference
was 0.53+0.43 mm (p<0.05) (Figure 4).

There are no statistically significant differences between the
Average Bolton Group and High Bolton Group according to the
independent samples “t” test shown in Figure 2 (p>0,05).

DISCUSSION

In most orthodontic patients, treatment goals are challenging
to achieve because the discrepancies in tooth sizes do not allow
the teeth to be aligned properly in the dental arch and to form
an ideal occlusal relationship. In 1958, Bolton determined the
average total and anterior ratio values required for an ideal
lower and upper occlusal relationship (7). Today, it has beco-
me a reference for researchers and clinicians concerning treat-
ment planning. The absence of tooth size discrepancy has been
identified as the seventh key to ideal occlusion (1). In patients
with intra-arch tooth size discrepancy, some material removal
from the teeth (interdental enamel reduction) or the addition
of some restorative material to the tooth is required to open
some space up or close space in the opposite arch. Therefore,
itis crucial to determine the amount and location of tooth size
discrepancy during the pretreatment phase (1,2,7).

In our study, with the help of a digital caliper on dental casts,
the mesiodistal widths of 12 teeth in each of the upper and
lower dental arches- from the distal of the first molar to the
distal of the other first molar- were calculated. Asquith et al.
reported that the difference between the measurements made
on the digital model and dental plaster casts was less than
0.5 mm, which was not clinically significant (10, 19). Similarly,
Quimby et al. reported that measurements made with digital
methods were larger than the measurements made on dental
plaster casts (19). Although the difference was small, it was
statistically significant but not clinically. It was reported that
digital methods could be used besides the measurements on
the dental casts being more reliable. Santora et al. also repor-
ted that digital measurements were smaller in their research,
in which they compared the measurements made on the di-
gital casts and dental plaster casts (20). It has been reported
that the difference between the measurements is due to the
shrinkage that occurs in the alginate during the transfer of the
alginate impression taken to the company. In three-dimensional
imaging, the measurements carried out between the selected
points by enlarging the contact points may vary depending on
the person’s clinical experience. Another method used to me-
asure tooth dimensions is the direct intraoral measurement
which has been compared with dental cast measurements by
researchers in the past years. In those studies, it was stated
that the differences between the results of the two methods
were insignificant (21-22). In conclusion, considering the cost
of the measurements, our retrospective study was done on
dental plaster casts since there is no scientifically significant
difference between dental plaster casts, digital measurement,
and intraoral direct measurement methods.

All Bolton analyses are conducted according to the assumption
that the sum of maxillary and mandibular left and right-side

dentition widths is equal. Many researchers focused on the
effects of lower and upper teeth ratios on malocclusion in their
studies; however, there is a limited number of studies in the
literature comparing the sizes of the right and left teeth width
on both arches. While some investigators reported significant
differences between right and left tooth sizes, some investiga-
tors reported that difference was not statistically significant
(22,23,27-33). In a study conducted by Ballard et al. with 500
models, it was found that in 90% of cases, there was a tooth
discrepancy between the right and left teeth, not less than
0.25 mm and not more than 0.50 mm (34). Lysell and Myrberg
reported a difference between right and left tooth sizes in the
examination of 580 female and 530 male individuals with pri-
mary and permanent dentition models, while Lundstrom re-
ported that the right and left differences were insignificant in
their measurements (8, 35). Garn et al. on the other hand,
suggest that asymmetry is more common in the last tooth of
each morphological class, and this is more common in cases
with congenital third-molar deficiency (36). In our study, we
found a significant difference between right and left tooth size,
both in the Average and High Bolton groups. The mean Bolton
value measured in the Average Bolton group was 1.11+0.67
mm, and 3.72+0.90 mm in the High Bolton group in our study.
In the Average Bolton Group, although there was no significant
tooth size discrepancy that prevents ideal occlusion, the diffe-
rence between the mesiodistal width of the upper right and
left semi-arch was found 0.65+0.55 mm (p<0.05) and the dif-
ference between the mesiodistal width of the lower right and
left semi-arch was 0.55+0.49 mm (p<0.05). To provide dental
symmetry, interproximal enamel should be reduced to both
maxillary and mandibular right semi-arch teeth accordingly to
the excessive tooth materials. In the High Bolton Group, besi-
des the 3.72+£0.90 mm tooth size discrepancy, the upper right
and left dentition’s mesiodistal width difference was 0.55+0.39
mm (p<0.05), and the difference between the width of the
lower right and left dentition was 0.53+0.43 mm (p<0.05). To
avoid dental asymmetry and equalize right and left tooth size
sums, interproximal enamel reduction or tooth extraction must
be done accordingly to the right and left tooth width difference.

CONCLUSION

The null hypothesis was rejected. The results of this study sho-
wed both in the Average and High Bolton Group, there were
minimal but statistically significant differences between the
patient’s right and left mesiodistal tooth width totals that must
be considered to attain favorable orthodontic treatment results
and dental midline symmetry.

To estimate an ideal occlusion, orthodontists refer to Bolton
analysis which shows upper and lower tooth size discrepancies.
However, tooth size asymmetries on the right and left sides of
the dental arch have frequently been underestimated in an
orthodontic treatment plan. This difference between right and
left dental semi-arches should be considered to obtain ideal
orthodontic treatment results and dental midline symmetry.

The difference in the mesiodistal widths of the right and left
teeth prevents inter-arch and intra-arch symmetry even if Bol-
ton values are provided. In addition to the Bolton values, the
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widths of the right and left teeth should also be calculated and
included in orthodontic treatment planning to ensure dental
symmetry.

If there is significant asymmetry in the widths of the maxillary
or mandibular right and left teeth, stripping large teeth and
placing veneers/composite restorations on small teeth will
provide symmetry.
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Amag: Ortodontik tedavi uygulamalari sirasinda hekimleri en ¢ok zorlayan
sorunlardan biri 6zellikle 6n bolge dislerinin bukkal yiizeylerinde bulunan
kompozit dolgulardir. Kompozit ytizeyin dogru bir sekilde purizlendirilme-
si braketlerin baglanma dayanimlarini etkiledigi dislntlmekte fakat
bununla ilgili literatiirde az galismaya rastlaniimaktadir. Bu galismanin
amaci kompozit ylzeylerin gesitli purizlendirme yontemleri ile hazirlan-
masl sonrasi yapistirilan braketlerin baglanma dayanimlarini 6lgmek ve
kopma bdlgelerinin artik adeziv indeksi (Adhesive Remnant Index: ARI) ile
incelenmesidir.

Gereg ve Yontem: Nanofil kompozitten 5x5x2 mm boyutlarinda olusturul-
mus 36 adet 6rnek rastgele olarak 3 gruba ayrilmis, yiizeyler %37’lik orto-
fosforik asit, ALO, ile kumlama ve Er:YAG lazer ile purizlendiriimis ve
yuzeylere st santral kesici braketleri yapistirilmistir. Universal test cihazi
ile birlikte braketler ylizeyden ayrilmis ve ortaya ¢ikan baglanma kuvveti
megapascal (MPa) cinsinden kaydedilmistir. Styirma sonrasi yiizeyler optik
mikroskop altinda x20 buyltme ile incelenmistir.

Bulgular: Test sonuglarinin degerlendirilmesi sonucunda ortofosforik asit
icin 4.724+0.891 MPa, kumlama igin 9.077+1.480 MPa ve lazer igin
9.319+1.628 MPa’lik bir baglanma kuvveti olusmustur. Er:YAG lazer ve
kumlama yapilan gruplardaki baglanma kuvvetleri arasindaki fark istatis-
tiksel olarak anlamh bulunmamistir (p>0.05). Ortofosforik asit grubunda
baglanma kuvveti hem Er:YAG lazere gére hem de kumlamaya gore istatis-
tiksel olarak dusuk bulunmustur(p<0.05) ARI skorlamasina gore ise 3
grupta da yuiksek oranda yapistirici artiginin kompozit ylizeyde kaldigi ARI
skor 3’e rastlanmustir.

Sonug: Kompozit ylizeylere metal braket yapistirilirken kullanilan ortofos-
forik asit sonucu olugan baglanma kuvveti klinik olarak yetersizdir. Klinik
olarak uygun kosullar olusturulabilirse etkili ve pratik puriizlendirme yon-
temi olarak kumlama gézlenmistir.

Anahtar Kelimeler: Nanofil kompozit, metal braketler, kumlama, baglan-
ma dayanimi, ylizey plrizlendirme, lazer

ABSTRACT

Objective: For orthodontists, one of the most challenging problems for
orthodontic treatment applications is composite fillings, especially on the
buccal surfaces of anterior teeth. While it has been shown that the correct
roughening of the composite surface affects the bond strength of the
brackets, there are few studies in the related literature. The aim of this study
is to evaluate the bond strength of the bonded brackets after the composite
surfaces have been prepared with various roughening methods and to
examine the composite surfaces with the Adhesive Remnant Index (ARI).
Materials and method: 36 samples created from nanofil composite with
dimensions of 5x5x2 mm were randomly divided into 3 groups. After that
the surfaces were roughened with 37% orthophosphoric acid, sandblasted
with AlO, and roughened with an Er:YAG laser. Then, the upper central
brackets were adhered to the surfaces. With the Universal test device, the
brackets were separated from the surface and the resulting bond strength
was recorded in megapascals (MPa). For ARI scoring, the surfaces were
examined under x20 magnification with an optical microscope.

Results: As a result of the evaluation of the test results, a bond strength of
4.724+0.891 MPa for orthophosphoric acid, 9.077+1.480 MPa for
sandblasting, and 9.319+1.628 MPa for the laser were recorded. The
difference between the bond strengths of the Er:YAG laser and sandblasted
groups was not statistically significant (p>0.05). In the orthophosphoric acid
group, the bond strength was found to be statistically lower than both the
Er:YAG laser and sandblasting (p<0.05) According to ARI scoring, an ARI
score of 3 was found, in which a high percentage of adhesive residue
remained on the composite surface in all three groups.

Conclusion: The bond strength resulting from the orthophosphoric acid
used while bonding metal brackets to composite surfaces is clinically
insufficient. If clinically appropriate conditions can be formed, sandblasting
has been observed as an effective and practical roughening method.

Keywords: Nanofill composite, metal braces, sandblasting, bond strength,
surface roughening, laser
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GiRiS

1970’li yillarda eriskin hastalar, ortodonti hastalarinin %3’tnu
olustururken, bu oran 1990l yillarin sonuna dogru %25’e ka-
dar ¢ikmigtir (1). Eriskin birey sayisindaki artig ile birlikte, agiz
icerisinde restorasyonlu dis bulunma ihtimali de artmigtir. 2004
yilinda Tirkiye’de yapilan DMFT indeksini inceleyen bir calisma-
yagore 5, 12, 15, 35-44 ve 65-74 yaslarinda restoratif tedavi ge-
reksinimi sirasiyla, %68,7, %61,8, %61,8, %$81,5 ve %96,2 olarak
tespit edilmistir (2). Ozellikle ortodontik braketlerin yapistirildigi
dislerin vestibiil veya bukkal ylizeylerinde bulunan restorasyon-
lar ortodontik tedavinin planlanmasini ve basarisini etkileyen
faktorlerin basinda gelmektedir (3,4).

Gunumiuzde, kompozit rezin sistemler; estetik, fiziksel, meka-
nik ozellikler ve mikromekanik adezyon mekanizmalarindaki
avantajlari sayesinde, direkt ve indirekt restoratif tedavilerde
siklikla kullanilan dental materyallerinden biridir (5). Kompozit
rezin sistemler arasinda bulunan nanofil kompozitler ise duisiik
polimerizasyon blzilmesi, disik su emilimi, yliksek mekanik
dayanikhlik ve diistik aginma direngleriyle birlikte hem arka hem
de 6n bolge dislerde siklikla kullanilmaktadir (6-9).

Sabit ortodontik tedavilerde mine yiizeyinin pirizlendirilme-
si tedavinin basarisi igin olduk¢a 6nemlidir. Mine yizeyin pi-
rizlendirilmesinin baglanma dayanimina etkisinin olmadigini
gosteren galismalar olmasina ragmen birgok ¢alisma da yuze-
ye braket yapistirmadan 6nce piriizlendirme yapilmasi 6neril-
mektedir (10,11). Dogru bir yapistirma prosedur ile birlikte
bireylerin diglerine yapistirilan braketler daha iyi bir baglanma
direnci olusturmakta ve ortodontik tedavinin basarisini arttir-
maktadir (12).

Literatiirde mine ylizeyi purizlendirme prosediirleri igin olduk-
¢a fazla sayida ¢alisma bulunmaktayken kompozit ylzeylerin
plrizlendirilmesi ve en iyi metodun belirlenmesi igin yeterli
sayida ¢alisma bulunmamaktadir.

Bu galismanin amaci nanofil kompozit rezinler kullanilarak dis
yuzeyini taklit eden érneklerin %37’lik ortofosforik asit, ALO,
ile kumlama ve Er:YAG lazer ile puriizlendirilmesi sonrasinda bu
yuzeylere yapistirilan metal braketlerin baglanma dayanimlari-
nin in-vitro olarak incelenmesi ve ideal yapistirma prosediri-
nln tespit edilmesidir.

GEREC VE YONTEM

istatistiksel incelemeler icin G*Power programi kullanilarak ya-
pilan Power analizi sonucunda SBS i¢in effect size d (etki boyu-
tu):0,412, standart sapma degeri 1,2, Power:0,80 ve a:0,05 igin
tespit edilen 6rneklem sayisi her alt grup igin minimum n=12
olarak saptanmistir.

Bu ¢alismada lazer kesim cihaziyla 6zel olarak Uretilen bir reh-
ber sayesinde olusturulan 36 kompozit 6rnek kullaniimistir. Na-
nofil kompozit materyalinden (Ultimate Filltek,3M ESPE, Ger-
many) 5x5x2 mm boyutlarindan olusturulan 6rnekler rastgele
olarak 3 gruba ayrilmis ve ylizeylere pilrizlendirme sonrasinda
11,14 mm? taban alanina sahip Ust sag santral metal braketler
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(Ortho Technology, 0,018”x0,022” slot, Opal Orthodontics, So-
uth Jordan, Utah, USA) yapistiriimistir.

Deney Gruplari:

- Grup 1: Kompozit ylizeyler %37’lik ortofosforik asit ile plrtz-
lendirilmis ve metal Ust santral braketleri yapistiriimistir.

- Grup 2: Kompozit yizeyler 50 mm Al,O, kumlama ile purtizlen-
dirilmis ve metal Ust santral braketleri yapistirilmigtir.

- Grup 3: Kompozit yiizeyler Er:YAG lazer ile plrizlendirilmis ve
metal Ust santral braketleri yapistirilmigtir.

Tim yuzeyler plrizlendirmeden once distk devirli bir angul-
durva, polisaj firgasi ve florsiiz polisaj patiile birlikte 10 saniye
boyunca temizlenmistir. Sonrasinda 10’ar saniye boyunca hava
su spreyi ile yikanmis ve kurutulmustur.

Grup 1: Temizlenen ylizeylerde braket yapistirilacak alanlar be-
lirlenmis ve %37’lik ortofosforik asit uygulanip 20 saniye boyun-
ca beklenmistir. Daha sonra ylizey 20 saniye boyunca hava su
spreyi ile yilkanmig ve 20 saniye boyunca kurutulmustur.

Grup 2: ALO, ile kumlama, agiz i¢i kumlama cihazi yardimiyla
(Microetcher Il, Danville Materials, Oakland, ABD) 2,5 bar ba-
sing altinda, 6rnek ylzeylerine dik olacak sekilde ortalama 10
mm uzakliktan, 10 saniye sure ile, 50 um boyutundaki Al,O, ile
kumlama islemi yapilmistir. Sonrasinda hava su spreyi ile birlikte
20 saniye boyunca yiizeyler yikanmis ve 20 saniye boyunca hava
sikilarak ylizey kurutulmustur.

Grup 3: 1.6 W giiclinde, 2.94 um dalga boyunda, 80 s siirede
ve 20 Hz tekrarlanma hizinda ayarlanan cihaz ile birlikte Er:-YAG
lazer uygulamasi 10 mm uzakliktan bir presel yardimiyla tutulan
orneklere su sogutmasi altinda yapilmistir (Sekil 1).

Sekil 1: Lazer ile ylizeyin plrizlendirilmesi igin uzaklik 6lgime
ve lazer isleminin uygulanmasi

Tum gruplarda ara baglayici olarak Transbond XT Primer (3M/
Unitek, Monrovia, California) strilmis, primerin inceltilmesi
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icin hava sikilmis ve 20 saniye boyunca LED (3M Elipar-S10, 3M
ESPE, St. Paul, Minnesota, USA) isikla polimerizasyon saglan-
mistir. Her bir 6rnek tabanina Transbond XT siiriilmis ve braket
yuzeye yerlestirilmis, bir sond yardimiyla ortasindan bastirilarak
tasan yapistirici fazlaliklari temizlenmis, braketler mesial ve dis-
tal kenarlarindan LED igikla birlikte 20’ser saniye isinlanmistir.

Baglanma Dayanimlarinin Degerlendirilmesi

Yapistirilan braketlerin baglanma dayanimi istanbul Universitesi
Dis Hekimligi Faklltesi Arastirma Laboratuvari’nda bulunan
instron Universal Test Cihazi (AG-IS, SHIMADZU Corp., Kyoto,
Japan) ile degerlendirilmistir (Sekil 2). Cihazin alt tablasi sabit
olmak kosuluyla lizerine 6rnekler yerlestirilmis, tist hareketli
pargasina ise ucu bigak sirti seklinde sonlanan yiikleme ucu
baglanmistir. Yiikleme ucunun yoni braketin tabani dogrultu-
sunda paralel olacak sekilde, braket ile kompozit yiizey arasina
yerlestirilmistir. Test cihazinin hareketli Ust tablasinin hizi 1 mm/
dakika, aygitin uygulayacagi maksimum kuvvet ise 500 N olarak
ayarlanmig ve 6l¢limler 0,2 N hassasiyetle yapiimistir. Braketin
yapistirilan kompozit ylizeyden ayrildigi andaki kuvvet degeri
Newton (N) olarak kaydedilmis, ardindan bu degerin megapas-
cal (MPa)’a dénistirilmesi icin, MPa=N (uygulanan kuvvet) /
mm? (yuzey alani) formali kullanilmis ve sonuglar baglanma
dayanim degerleri olarak kaydedilmistir.

Sekil 2: Makaslama testlerinin yapilmasi igin hazirlanan sistem
ve akrilik bloga gdmilmis metal braket

ARI Skorlamasi

Calismamizda metal braketlerin gikarilmasi sonrasinda kompo-
zit ylzeyde kalan adeziv miktarinin incelenmesi igin Artun ve
Bergland tarafindan tanimlanan ARI (Adhesive Remnant Index)
sistemi kullanilmistir (13) (Tablo 1).

istatistiksel Degerlendirme

istatistiksel analizler SPSS versiyon 25.0 programi yardimiyla
gerceklestirilmistir. Degiskenlerin normal dagilima uygunlugu
histogram grafikleri ve Kolmogorov-Smirnov testi ile incelen-
mistir. Tanimlayici analizler sunulurken ortalama, standart
sapma, %95 G.A. Alt sinir-Ust sinir, ortanca, IQR, min-max
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Tablo 1: ARI Adhesive Remnant Index (ARI) skorlamasi

ARI Skoru Ozellik

Skor 0 Ornek yiizeyinde hig yapistirici bulunmamaktadir.

Skor 1 Ornek yiizeyinde %50’den az yapistirici
bulunmaktadir.

Skor 2 Ornek yiizeyinde %50’den fazla yapistirici
bulunmaktadir.

Skor 3 Tum yapistirict 6rnek ylzeydedir ve braket taban

alani izlenmektedir.

degerler kullaniimigtir. Normal dagilim géstermeyen (non-
parametrik) degiskenler iki grup arasinda degerlendirilirken
Mann Whitney U Testi kullaniimistir. P degerinin 0,05’in al-
tinda oldugu durumlar istatistiksel olarak anlamli olarak
degerlendirilmistir.

BULGULAR

En yiiksek baglanma kuvveti 9,319+1,628 MPa ile lazer ile pu-
rizlendirilen ytizeylerde bulunmustur. En distik baglanma kuv-
vetiise 4,724+0,891 MPa ile ortofosforik asit ile pirizlendirilen
ylizeylerde gozlenmistir (Tablo 2).

Tablo 2: Deney gruplarinin baglanma dayanim analizleri

Gruplarin MPa Degerleri Ortts.s. Min-Max

G1: Ortofosforik Asit 4,724+0,891 2,785-6,663

G2: Kumlama 9,077+1,480 7,175-11,167

G3: Lazer 9,319+1,628 7,156-11,652

Gruplar arasi yapilan ikili karsilastirma sonuglari Tablo 2'de ve-
rilmistir. Yapilan posthoc analiz sonucunda, Tukey HSD goklu
karsilastirma testine gore %37’lik ortofosforik asit ile puriz-
lendirilen gruplarin baglanma dayanimlari Al,O, ile kumlama
ve Er:YAG lazer ile plruzlendirilen gruplar arasinda istatistiksel
olarak anlamli bir fark tespit edilmistir (p<0,05).

AlLO, ile kumlama ve Er:YAG lazer ile pirtzlendirilen gruplarin
karsilastirilmasinda ise anlamli olarak bir fark bulunamamistir
(p>0,05) (Tablo 3).

Tablo 3: Mann Whithey U testi

Gruplarin Birbirleri ile Karsilastirilmasi P

Ortofosforik Asit-Kumlama 0,04*
Ortofosforik Asit-Lazer 0,045*
Kumlama-Lazer 1,000

*p<0.05

Gruplarin N/mm?olarak Megapascal cinsinden kuvvetlerini 61-
cerek alttaki grafikte gosterilmistir (Sekil 3).

Sekil 1. Kompozit ylizeylere metal braketlerin baglanma daya-
nimlarina etki eden pirizlendirme yéntemlerinin kutu grafigi
(Her bir dikey kutunun ortasinda yer alan yatay ¢izgi ilgili gru-
bun median degerini, kutularin alt gizgileri %25 ve Ust cizgileri
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Seki 3: Baglanma dayanimlarinin kutu grafigi

%75 dagilimi, kutularin disinda kalan yatay cizgiler ise %5’lik ve
%95’lik aralig1 ifade etmektedir.)

Ari Skorlar

ARI skorlamasi igin braket tabanlari ve érnek yiizeyleri istanbul
Universitesi Dis Hekimligi Fakiiltesi Arastirma Laboratuvarinda
bulunan Olympus Isik Mikroskobu ( Olympus SZX-7 Stereo Mik-
roskop, New York, USA) ile 20x blyutme altinda incelenmistir.

Metal braketlerin %37’lik ortofosforik asit ile purtzlendirilen
yuzeylere yapistirildigi 6rneklerin (grup 1) %16.6’sinda 6rnek
yuzeyinde %50’den az yapistirici kaldigi (ARl skoru 1), %25’inde
ornek ylzeyinde %50’den fazla yapistirici kaldigi (ARl skoru 2)
ve %58,3’linde de tiim yapistiricinin 6rnek ylzeyinde kaldigi ve
braket tabaninin izlenebildigi (ARI skoru 3) gbzlenmistir (Sekil 4).

ARI Skorlamasi

Ortofosforik Asit

Lazer

Kumlama

m0 Wl W2 m3

Sekil 4: ARI skorlamalarin degerlendirilmesi

Metal braketlerin Al,O, ile kumlama yapilarak purizlendirilen
yuzeylere yapistirildigi 6rneklerin (grup 2) %8.3’linde 6rnek yu-
zeyinde %50’den az yapistirict kaldigi (ARI skoru 1), %8,3’Uinde
ornek ylizeyinde %50'den fazla yapistirici kaldigi (ARI skoru 2)
ve %66,6’sinda ise tim yapistiricinin 6rnek ylizeyinde kaldigi ve
braket tabaninin izlenebildigi (ARI skoru 3) gozlenmistir (Sekil 4).

Metal braketlerin Er:YAG lazer yapilarak purizlendirilen ylzey-
lere yapistirildigi 6rneklerin (grup 3) %8,3’Unde drnek ylze-
yinde hig yapistirict olmadigi (ARl skoru0), %8,3’tinde %50’den
az yapistirici kaldig (ARl skoru 1), %25’inde ornek ylzeyinde
%50'den fazla yapistirici kaldigi (ARI skoru 2) ve %58,3’iinde ise
tiim yapistiricinin 6rnek ylzeyinde kaldigi ve braket tabaninin
izlenebildigi (ARI skoru 3) gozlenmistir (Sekil 4).
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Higbir grupta kompozit 6rneklerde ya da braketlerde kirik veya
catlak gozlenmemistir.

A

Sekil 5: Test sonucu kompozit yuzeylerin gorinimu

A: Ortofosforik asit ile purtzlendirilmis ylizeyden braketin ko-
parilmasi sonucu kompozit yiizey. B: Kumlama ile pirizlendiril-
mis ylizeyden braketin koparilmasi sonucu kompozit ytizey. C:
Er:YAG lazer ile pUrizlendirilmis ylizeyden braketin kopariimasi
sonucu kompozit yizey.

TARTISMA

Calismamizin sonuglarina gére kompozit ylizeylerin puruz-
lendirilmesinde ortofosforik asit ile purizlendirme yeterli bir
baglanma direnci géstermemektedir (p>0,05) (Tablo 2). Yapilan
calismalarin bir¢ogunda ortofosforik asidin kompozit-kompozit
yapistirma mekanizmasina katkisinin yetersiz oldugu bildiril-
mis ve bizim ¢alismamizda da destekleyici yonde sonuglar elde
edilmistir (14-17).

GCalismamizda kumlama ile piirtizlendirme sonuglari ortofos-
forik asit ile karsilastirildiginda daha ylksek bir baglanma di-
renci olusturmus ve klinik olarak yeterli bulunmustur (Tablo
2) (p<0,05). Wendler ve ark.nin yaptiklari galismanin sonug-
larina gore kumlama ile plrizlendirme ile saglanan tutuculuk
miktarinin ortofosforik aside gore yiksek oldugu bulgulanmis-
tir (18). Bayram ve ark. yaptiklari galismaya gore ise kompozit
ylzeye baglanmada en iyi ve glivenli yontem olarak kumlama
belirlenmistir (19). Valizadeh ve ark. yaptiklari calismaya gore
ise kompozit ylizeylere metal braket yapistiriimasinda en yuik-
sek baglanma kuvveti sirasiyla kumlama, lazer ve ortofosforik
asit gruplarinda gozlenmistir (20). Kumlama belirgin mikrore-
tansiyon alanlari ile homojen bir ylizey olusturmakta ve daha
fazla bir yapisma yuzey alani olusturmaktadir (9,16,21). ALO,
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ile kumlama sayesinde klinik olarak yeterli baglanma direnci
elde edilebilmesine ragmen hasta tarafindan yutulmasi ya da
hekim tarafindan solunmasi istenmeyen yan etkilere sebep ola-
bilmektedir (22).

Er:YAG lazer, kumlama ile benzer, ortofosforik aside gore ise
ylksek bir baglanma direnci gostermektedir. Rosatto ve ark.
kompozit yuizeyler tizerine yaptiklari ve elmas frez, kumlamaile
farkli gliglerdeki Er:YAG lazeri (2 W, 3 W, 4 W ve 10 Hz) karsilas-
tirdiklari galismaya gore, Er:YAG lazer diger gruplarla benzer bir
baglanma dayanimi gostermistir (23). Burnett ve ark. yaptiklari
calismayla ile de Er:YAG lazerin (2 W, 10 Hz) kompozit-kompozit
baglantisini arttirdigl yénde sonuglar elde etmistir (24). 2020
yilinda yapilan bir ¢calismaya gore ise lazer ile higbir yiizey ha-
zirhg1 yapilmayan grup arasinda baglanma direnci arasindan
anlamli bir fark bulunmamistir (20). Er:YAG lazerler kullanim
acisindan oldukga kolay ve konforlu olmasina ragmen en biyik
dezavantajlari maliyetinin yiksek olmasi ve hassas bir calisma
prensibi gerektirmesinden dolayi rutin olarak kliniklerde bu-
lunamamaktadir. Ayni zamanda purizlendirme sonrasi incel-
venen ornek ylizeylerinde Er:YAG lazer ile gozle gorulebilecek
degisiklikler olusmus ve braketlerin sokiimiinden sonra ylzey-
lerde pirizlendirmenin etkilerinin kalici oldugu gézlenmistir.
Calismamiz daha once yapilan literatir ¢alismalariyla benzer
sonuglar gostermistir.

Calismamizin sonuglarina gére %37’lik ortofosforik asit ylizey
plrizlendirme igin yeterli bir ylizey degisikligi olusturmamistir.
AlLO, ile kumlama ve Er:YAG lazer ile pirizlendirme baglanma
direnci icin yeterli bir ylizey degisikligi olustursa bile, Er:YAG
lazerin ayrintili bir kullanim hassasiyetine sahip pahali bir cihaz
olmasi, kumlama ile purizlendirmenin ise kum taneciklerinin
aspirasyon riskinin olmasi bu iki sistemin dezavantajlari olarak
gorilmektedir. Yapilan galismanin isiginda kumlamanin yan et-
kileri dogru ve etkili bir sekilde elimine edilebilirse klinik agidan
oldukga basarili sonuglar elde edilebilecegi gbzlenmistir.
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Amag: Cocukluk cagi travmalari ve 6grenilmis olumsuz yagam dinamikleri-
nin yetiskinlik yasamindaki ruhsal izlerini belirlemek, ruhsal travmayi
analiz ve tedavi etmek klinik adli psikolojinin 6nemli uygulama alanlarin-
dan biridir. Bu galismada geng yetiskin olan tiniversite 6grencilerinde erken
doénem uyumsuz sema alt boyutlarinin 6fke duygusu, 6fkenin ifade edilis
bicimini agiklama giiclinii ortaya koymak, cinsiyete gore farkliliklari belirle-
mek ve siddet yasantilari hakkinda bilgi toplamak amaglanmistir.

Gereg ve Yontem: Arastirmanin 6rneklemi Ankara ilindeki 115’i (%57,5)
kadin, 85’i erkek (%42,5) olmak lzere toplamda 200 Universite 6grencisin-
den olusmaktadir. Arastirmada gonillik esas alinip rastgele 6rneklem
yontemi ile uygun 6rnekleme test bataryalari kapali bir zarf iginde verile-
rek ylz yuze yapilmistir. Katihmcilar, Bilgilendirilmis Onam Formu,
Demografik Bilgi Formu ve Young Sema Olgeginin yani sira Siirekli Ofke-
Ofke Tarz Olgegini tamamlamistir.

Bulgular: Yapilan regresyon analizleri sonucunda, stirekli 6fkenin yordayi-
cisi olarak asiri tetikte olma sema alani ile ayrilma ve dislanma sema alani
tespit edilmistir Durumluk 6fke yordayicisinin ise bagkalarina yonelimlilik
ile zedelenmis sinirlar sema alanlarinin oldugu gozlemlenmistir.
Zedelenmis ozerklik, ayrilma ve dislanma ile zedelenmis sinirlar sema
alanlari kontrol altinda tutulan 6fkeyi yordayan semalar olup, disa vurulan
ofkenin yordayicisi zedelenmis 6zerlik, ayrilma ve dislanma ile asiri tetikte
olma ve baskilama sema alanlari olmustur. igte tutulan &fkeyi yordayan
kavramlarin ise dislanma ve ayrilma ile zedelenen sinirlar oldugu goril-
mustlr. Bagimsiz 6rneklemler t testi analizlerine gore kadin 6grencilerin
ofke puanlari erkek 6grencilerden daha dustik bulunmustur.

Ayrilma ve dislanma/reddedilme, zedelenmis sinirlar, asiri tetikte olma ve
baskilama/ketleme sema alan puanlari ise kadinlarda daha yiksektir. Buna
ek olarak, katilimcilarin betimsel analizleri sonucunda kendine-baskalarina
zarar verme, siddet yasantisi ve intihar girisim oranlarinin dikkat gektigi
belirlenmistir.

Sonug: Bu ¢alismanin, erken dénem uyumsuz sema alanlarinin 6fke ifade
edis tarzi Gizerindeki roliine iliskin alan yazina katki saglayacagi dusunul-
mektedir. Travma galismalari bilis ve duygular perspektifinden analiz edil-
diginde, elde edilen sonuglarin klinik ve adli psikoloji alanlarindaki 6nleyici
¢alismalara destek olacagi ileri stirtlebilir.

Anahtar Kelimeler: Erken donem uyumsuz sema alanlari, 6fke, ruh saglig

ABSTRACT

Obijective: Identifying the psychological traces of childhood traumas and
learned negative life dynamics in adult life along with analyzing and
treating mental trauma are important application areas of clinical forensic
psychology. In this study, it was aimed to reveal the power of early
maladaptive schema sub-dimensions in explaining feelings of anger and
ways of expressing anger, in order to determine any differences according
to gender, and to gather information about experiences of violence in
young adult university students.

Materials and Method: The study group of the research consisted of 200
university students in Ankara, 115 (57.5%) female and 85 (42.5%) male.
The research was conducted face-to-face by giving the appropriate
sampling test batteries in a sealed envelope using the random sampling
method on a voluntary basis. Participants were subjected to Informed
Consent Form, Demographic Information Form, and Young Schema Scale
as well as Trait Anger-Anger Style Scale questions.

Results: As a result of the regression analysis, it was observed that the
predictors of trait anger were the excessive alertness schema area and the
separation and exclusion schema area. The damaged autonomy,
separation and exclusion, and damaged boundaries schema areas are
schemas that predict controlled anger, and the predictors of expressed
anger are impaired autonomy, separation and exclusion, and over-
alertness and suppression schema areas. It has been observed that the
concepts that predict internal anger are borders damaged by exclusion
and separation. According to independent samples t-test analysis, female
students’ anger scores were found to be lower than male students.
Separation and exclusion/rejection, damaged boundaries, hypervigilance,
and suppression/inhibition schema scores were higher in females. In
addition, as a result of the descriptive analysis of the participants, it was
determined that the rates of self-harm, violence and suicide attempts
were worthy of attention.

Conclusion: It is thought that this study will contribute to the literature on
the role of early maladaptive schema domains on anger expression. When
trauma studies are analyzed from the perspective of cognition and
emotions, it can be argued that the results obtained will support
preventive studies in the fields of clinical and forensic psychology.

Keywords: Early maladaptive schema domain, anger, mental-health
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GiRiS

Psikoloji alan yazininda aile kavrami; yapisi, figtrleri, baglan-
ma modelleri ve gelisimsel evreler agilarindan incelenmektedir.
Cogu zaman ¢ocukluk ¢agi travmalari maruz kalinan toksik aile
yasantilari ileri yaslardaki patolojilerin temeli olarak ele alin-
maktadir (1-4). Oldukga kati olan, degisime direngli ve erken
donemde olusmaya baslayan bu érintilerin ya da semalarin,
cocugun gekirdek aile dinamigi icerisinde deneyimlenen trav-
malardan olustugu ve tetiklendigi distinilmektedir. Bu 6riin-
tilerin gelisimini besleyen erken donemde edinilen yasam de-

0o

neyimleri; “gereksinimlerin engellenmesi”, “travmatize etme ya

da kurban haline gelme”, “olaganisti anilar” ile “i¢sellestirme
veya 0zdeslesme” olmak lizere dort bashkta yer almaktadir (5).

Nesne yitimi; yoksun birakilma, istismar, kaynagini sevgiden
alan givenli baglanmanin olmamasi, tahmin edilen saglkl se-
viyeye ulagsmasini engelleyen ve direkt olarak sevgi nesnesinin
kendisiyle yasanan travmalar olarak tanimlanmaktadir (6). Yikici
enerjinin zamanla birikerek primitif yikici eylemlere déntsmesi
bu tarz travmatik durumlar sonucunda gergeklesmektedir (7).
Bununla birlikte icinde bulunulan gevrenin etkisi, okul, arka-
daslar, cocugun iginde gelistigi kultlr gibi diger etkenlerin, her
ne kadar cocugun olgunlagmasi sirasinda énemli etkiye sahip
olsalar da, erken donemdeki semalar kadar kati veya degis-
mez etkilere neden olmadigi da ileri stiriimektedir (1, 3-5). Bu
baglamda, anlasilma, streklilik ve sevgi gibi temel gereksinim-
leri engellenen gocugun, deneyimledigi eksiklikler nedeniyle
birakilma/terk edilme ya da duygusal yoksunluk gibi semalar
gelistirebilecegi belirtiimektedir. Travmatize olma durumunda,
cocuk zarar goren ve kurban konumunda olmakta, bu duru-
mun sonucu olarak da ¢ocugun zihninde suistimal edilme ve
kusurluluk gibi semalar olusabilmektedir. Olaganisti yasantilar
deneyimlediginde ise aileler asirt miidahale ederek ¢cocugu ge-
reginden fazla korursa, bagimlilik veya hak gérme gibi semalar
gelisebilmektedir. igsellestirme veya 6zdesim kurma durumun-
da ise gocuk; ebeveynin sahip oldugu duslnceleri ve hisleri,
ebeveynin kararlarini ve belirli durumlarda gosterdigi belirli tep-
kilerini, ebeveynin yaptigi eylemlerini segerek igsellestirip bu
kavramlarla zdesim kurmaktadir. Ornegin, bir cocuk ebevey-
ni tarafindan istismar goérdigiinde bu duruma karsi koymayip
durumu igsellestirmezse kurban roliine kendini kaptirabilir ve
bunun sonucunda glivensizlik semasi gelistirebilir. Cocuk istis-
mara ugradiginda eger istismarci ebeveyniyle 6zdesim kurarsa,
cezalandiricilik semasi gelistirip kendisi de saldirgan ve istismar-
ci olabilmektedir (4, 8,9).

Young karsilanmamis duygusal ihtiyaglari bes temel alan igeri-
sinde gruplandirmis ve bes farkl ‘sema alani’ altinda toplam 18
sema belirlemistir. Asagidaki tabloda bu bes alanin barindirdig
semalar belirtilmistir (5).

Son donemlerde yiritilen galismalarda, beyin ve duygu biyolo-
jisi izerinde yogunlasan biyolojik yaklagsimlarin, erken donemde
yasanan travmatik olaylarin incelenmesi amaciyla gelistirildigi
gorulmektedir. Amigdala, orbita frontal korteks ve medial fron-
tal korteks gibi beyindeki bazi alanlarin 6fke olusumunda gérev
aldigi gozlemlenmistir (10-11, 14). Ayrica, yeme bozukluklari,

beyin travmasi ve dogum komplikasyonlari gibi bazi durumlarin
da disaridan kaynaklanan tetikleyiciler olarak 6fkeyi etkiledigi
belirtiimektedir (11). Bunlara ek olarak, duygusal 6rselenme
sirasinda biling diizeyinde bulunan hatiralarin, kortikal bolge-
leri kapsayan ve hipokampusiin de i¢inde bulundugu bir sistem
tarafindan aktiflestirildigi one siiriilmektedir. Ayni zamanda,
amigdalanin aktiviteleriyle devreye giren endise kosullanma
mekanizmalarinin, bilingdisi anilarin olusturulmasinda etkili
oldugu ve bahsi gecen mekanizmalarin, bu eylemi gercekles-
tirdigi esnada isledigi deneyimlerle ilgili farkli bilgi ¢esitlerini de
depoladigi belirtiimektedir (12).

Tablo 1: Erken donem uyumsuz sema alanlarr*

Sema
Alanlan Semalar
Terk edilme/istikrarsizlik
Ayrilma Guvensizlik/ Suistimal edilme
diglanma ve Duygusal Yoksunluk
reddedilme Kusurluluk/ Utang
Sosyal izolasyon/ Yabancilagsma
Zedelenmis Baglm!.lllk/Yetersullk
. . Hastaliklar ve zarar gérme karsisinda dayaniksizlik
ozerklik ve . . .
Yapigiklik/Gelismemis benlik
performans
Basarisizhk
Zedelenmis Hak gérme/Buyuklenmecilik
sinirlar Yetersiz 6z-denetim/Oz-disiplin
Bagkalarina Boyun. ggmhk
Snelimlilik Kendini feda
y Onay Arayicilik/ Taninma arayicilik
Asirn tetikte Olumsuzluk/Karamsarhk
olma ve Duygusal baskilama/Ketleme
baskilama/ Yuksek standartlar/Asiri elestiricilik
Ketleme Cezalandiricilik/Acimasizlik

*Bu Tablo Jeffry E.Young’in kitabindan alinmstir (5).

Ofkenin tanimiyla ilgili alan yazin taramasi yapildiginda, éfke
hakkinda tek bir tanim {izerinde anlasmaya varilmadigi, yiri-
tilen ¢ok sayida arastirmada 6fkenin tek bir tanim altinda top-
lanmayip farkli tarleri oldugu ve gesitli sekillerde tanimlandigi
goriilmektedir. Ofke sézcligii psikoloji alanyazininda, “engel-
lenme, yoksun birakilma, saldirlya maruz kalma, tehdit alma ve
sinirlanma gibi durumlarda hissedilebilen, genelde sebep olan
olgu veya kisiye yonelen farkli bigimlerde sonuglanabilen yogun
bir “negatif duygu” olarak agiklanmaktadir (13,14). Yuratilen
calismalar sonucunda, kontrol altinda tutulan 6fkenin, kisinin
kendisine duydugu saygi, disadoniiklik, zihinsel esneklik ve di-
ger bireylere uyum saglama alanlarinda negatif yonde bir iliskisi
oldugu gorilmustlr. Ancak o6fkenin diger ifade tirleri incelen-
diginde, bu tiirlerin depresyon, nevrotizm ve obsesif kompulsif
semptomlar gibi degiskenlerle pozitif yonde bir iligkisi oldugu
ve ayni zamanda suga egilim, saldirgan davranislar sergileme,
antisosyal tutumlar, 6zkiyim gibi psikopatolojik durumlara yol
acabilecegi belirtilmektedir (14-16).

Alanyazinda bireyin tutumlarinin direkt olarak semalarin bir
yansimasi bigiminde gorilmedigine dikkat ¢cekilmektedir. Teori-
de semalarin davranislari glidileyebildigi, fakat bu davranislarin
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herhangi bir semanin bitnleyicisi/parcasi olarak gériilmek zo-
runda olmadigi da ifade edilmektedir. Semalari olusturan kav-
ramlarin kendilik yikan distince yonli ve duygu yonla oriinti-
ler oldugu varsayilmaktadir (17). Alanyazinda yer alan bulgular
dogrultusunda bu arastirmada 6fke duygusu, 6fkenin ifade
edilis bigimi ile erken donem uyum bozucu semalar arasindaki
iliskiler incelenecektir. Alan yazinda sema orintulerinin “bag-
lanma figirleri” ile “cocukluk veya ergenlik 6rseleyici yasanti-
lar1” etkisinde olustugu varsayimi sunulmaktadir. Bu baglamda
arastirma degiskenleriyle ilgili 6lcek puanlarinin cinsiyete gore
farklihklarini belirlemek ve yani sira sema alt boyutlarinin 6fke
duygusu, 6fkenin ifade edilis bigimini agiklama glictini ortaya
koymak hedeflenmektedir.

GEREC VE YONTEM

Bu bolimde, aragtirmada kullanilan érneklemin élgutleri, ka-
timcilarin demografik 6zellikleriyle ilgili bilgiler, veri toplama
araglarinin psikometrik 6zellikleri ve veri analizi ile ilgili bilgilere
yer verilmistir. Nicel analizler iginde betimsel analizler, t testi ve
regresyon analizleri yer almaktadir.

Calisma popiilasyonu

Arastirmada 17-35 yaslari arasindaki Ankara ilindeki bir Gniver-
sitede de egitim goren 200 Universite 6grencisinden olusan bir
orneklem kullanilmistir. Kasim 2015-Mart 2016 tarihleri arasin-
da test bataryalari kapal bir zarf icinde katihmcilara verilerek
uygulamalar yiiz ylze yapilmistir. Toplamda 280 kisiye ulasiimig
ancak aragtirmaya katilan fakat 6lgeklerin bir kismini hig doldur-
mayan ya da her bir 6lgek icin toplam madde sayisinin %10’un-
dan daha fazla maddeyi bos birakan katiimcilarin verileri analiz
disinda birakilmistir. %10 barajini gegmeyen kayip degerler igin
ise ilgili maddenin ortalama puani atanmistir. Arastirma degis-
kenleri igin ug puanlar (z puani) hesaplanmis ve veriler 3,29
araligi disinda kalan degerlerden arindirilarak 30 katihmciya
ait veriler aragtirma 6rnekleminden gikarilarak analiz disinda
birakilmistir. Sonugta 80 kisinin verileri ¢ikarilmis ve 200 kisi
¢alismanin érneklemini olusturmustur. Orneklemin %57,5’ini
(n=115) kadin katiimcilar olustururken, %42,5’ini (n=85) erkek
katilimcilar olusturmaktadir. Bu katilimcilardan %68'i (n=136)
17 ile 25 yaslari arasinda bulunurken % 30,4’G (n=61) 21 ile
25 yaslari arasinda, % 1,5’i (n=3) ise 26-35 yas araligindadir.
Calisma, Universitede okuyanlar icinden rastgele 6rnekleme
yontemi ile segilen ve arastirmaya katilan gesitli fakiltelerin
(hukuk, psikoloji, mihendislik) 6grencilerinin dahil olmasiyla ile
yuritilmastdr. Rastgele 6rnekleme yonteminin yapisi geregi or-
nekleme segilen bireylerin 6rnege segilme olasiliklari gelisiglizel
tasarlanmistir, evrenin bir parcasinin segilmesi ve segime bagli
yanllik (selection bias) olasiligini azaltilmasi amaglanmistir (18).

Calisma dizayni ve protokolii

Bu ¢alismada katilimcilarin yasi, kendisinin kaginci gocuk oldu-
gu, kardes sayisi, yasaminin biyiik cogunlugunu kimlerle gegir-
digi, anne ve babasinin hayatta olup olmadiklari, ebeveynlerinin
evliliklerinin devam edip etmedigi, icinde blyudigu aile or-
taminda fiziksel, duygusal veya sozel siddete maruz kalip kal-
madigl, siddet yasantisi ve intihar veya zarar verme davranigi
gosterip gostermedigi gibi sorulara yanitlarini degerlendirmek
amaciyla evet/hayir seklinde ve agik uglu olarak yanitlanan 20
sorudan olusan “Sosyodemografik Bilgi Formu” arastirmaci ta-
rafindan olusturulmustur.
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Bilgilendirilmis Onam Formu’nda g¢alismanin genel amaglari;
katilimin gonalliluk esasiyla oldugu ve verecekleri bilgilerin gizli
kalmasi gibi konularla ilgili 6n bilgilendirme yapilmistir. Arastir-
mada bulunmak isteyen katihmcilardan, s6z konusu arastirma-
da gondlli olarak bulunduklari ve verecekleri bilgilerin bilimsel
amach olarak kullanilabilecegini kabul ettiklerini beyan eden
isaretlemeyi yapmalari istenmistir. Mevcut ¢alismada, Geng
Sema Olgegi (YSO-KF3) ile Siirekli Ofke ve Ofke ifade Tarzi Olgegi
(SOOTO) kullanilmistir. Bu baglamda arastirma degiskenleriyle
ilgili 6lgek puanlarinin cinsiyete gore farkliliklarini belirlemek
ve yani sira sema alt boyutlarinin 6fke duygusu, 6fkenin ifade
edilis bigimini agiklama gliclint ortaya koymak hedeflenmekte-
dir. Katilimcilarin 6fke yansitma modellerini incelemek amaciyla
Spielberger ve arkadaslari (19) tarafindan gelistirilmis olan 4’1u
likert tipi 34 madde iceren “Siirekli Ofke ifade Tarzi Olgedi”, uy-
gulanmistir. Katilimcilarin bu 6lgekten alabilecekleri en diisiik
puan 10 iken en yiksek puan 40'tir. Bahsedilen 6lgek, lg alt
gruptan olusmaktadir. Bu alt gruplar éfke ice vurumu (13, 15,
16, 20, 23, 26, 27 ve 31. maddeleri), éfke disa vurumu (12, 17,
19, 22, 24, 29, 32 ve 33. maddeleri) ve éfke kontrolii (11, 14, 18,
21, 25, 28, 30 ve 34. maddeleri) seklinde ayrilmistir. Katilimci-
larin bu Ug alt 6lgekten alabilecekleri en diisiik puan 8 iken en
yiiksek puan ise 32’dir. Olgek Tiirkge’ye Ozer (1994) tarafindan
uyarlanmistir. Orijinal 6lgekte cronbach alfa degeri ,77 ile ,88
arasinda degismektedir. Bu galismada 6lgegin Cronbach Alpha
kat sayisi ,76; slirekli 6fke igin. 82; alt 6lgeklerden 6fke ige vu-
rumu igin. 64; 6fke disa vurumu igin ,79; 6fke kontroli igin ise
.81 olarak bulunmustur.

Bu 6lgeklere ek olarak, katilimcilara “Geng Sema Olgedi” de uy-
gulanmistir. Olgegin 6zgiin formunda 205 madde bulunmakta
ve Glgek 18 sema icermektedir. Young tarafindan olgegin 75
maddelik kisa bir formu gelistirilmistir (20). Olgegin Tirkceye
uyarlandigi ¢calisma Karaosmanoglu ve arkadaslari tarafindan
yuritmistir (21). Olgegin bu kisa formunda yer alan 18 boyut,
5 alt boyut; Kopukluk ve Reddedilmislik, Zedelenmis Otonomi
ve Kendini Ortaya Koyma, Zedelenmis Sinirlar, Digeri Yonelim-
lilik, Asiri Tetikte Olma ve Bastirilmislik sema alanlarini kapsa-
maktadir. Olgiim araci 90 madde icermektedir. Katilimcilardan
beklenen, 6’li Likert 6lgegi seklinde tasarlanan her bir maddeyi
(1 segenegi “Benim igin tamamiyla yanlis”, 6 segenegi “Beni
mikemmel sekilde tanimliyor” ifade etmek lizere) derecelen-
dirmeleridir. Olgegin 6zgiin formunda, her bir alt dlgekte 5 adet
madde bulunmakta, bu maddelere verilen cevaplara gore alt
oOlgceklerden 5 ile 30 arasinda degisen puanlar alinabilmektedir.
Bu calismada 6lgegin ig tutarlik katsayisi (Cronbach Alfa=,95)
olarak bulunmustur. Olgegin alt lgeklerinin i¢ tutarlilik katsa-
yilariise ,94 ile ,95 arasinda degistigi saptanmistir.

Etik beyani

Anket Bilgilendirme Formunda; arastirmanin neden yapildigini,
bilgilerin gizli tutulacagi ve tamamen aragtirma amaci ile kulla-
nilacagi ve galismaya katilimda gonullilugiin esas alindigi bilgi-
lendirmeler yer alir. Orneklem igin veri toplama islemi Kasim
2015-Mart 2016 tarihleri arasinda Gazi Universitesinde yiiz yiize
gerceklestirilmistir. Arastirmanin uygulama asamasindan once
Ankara Universitesi Tip Etik Kurulu’ndan 3 Ekim 2016 tarih ve
85434274-050.04.04 Sayi ve 21 272 Karar No ile etik onay alin-
diktan sonra gerceklestirilmistir. ilgili Giniversitenin dekanliklari
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aracihgi ile bazi fakiltelerde (hukuk, edebiyat ve mihendislik)
uygulama yapabilmek igin izin alinmistir.

BULGULAR

Betimsel analizlere gére yasaminin bliytk bir kismini metropol
ya da sehirlerde gegiren katiimcilar, tiim katilimci grubunun
%71’ini (n=143), kasaba veya koyde geciren katilimcilar ise
%6’sin1 (n=12) olusturmaktadir. Katilimcilarin %66’si (n=132)
orta gelir durumuna sahipken, %18’i (n=36) dusik ve %16’s|
(n=32) yiksek gelir durumuna sahip bulunmaktadir. Katilimci-
larin %68’i (n=136) 17 ile 25 yagslari arasinda, % 30,4’U (n=61)
21 ile 25 yagslari arasinda ve % 1,5i ise (n=3) 26 ile 35 yas-
lari arasindadir. Ayrica, katilimcilarin Sosyodemografik Bilgi
Formu’nda yer alan erken dénem ve siddet sorularina iligkin
0z bildirimleri; intihar girisimi ve zarar verme davranislari ile
ilgili veriler incelendiginde; intihar girisimlerinin %23,5 (n=47),
kendine zarar verme davranislarinin %31.5 (n=63) ve baskasina
zarar verme davraniglarinin %36.5 (n=73) oranlarinda seyretti-
gini gdstermistir.

Arastirmanin amaci dogrultusunda t testi ile cinsiyet karsi-
lastirmalari yapilmistir. Tablo 2’de belirtildigi gibi, kadinlarin
(Ort.=1,89; standart sapma=.71) Ayrilma ve Reddedilme/Dis-
lanma Alaninda elde ettikleri puan ortalamalari, erkeklerin top-
lam puanindan (Ort.=2,52; Ss=,99) anlamli derecede distiktir
(t=-4,99, p<.001). Erkeklerin Zedelenmis Sinirlar Alaninda elde
ettikleri puan ortalamasi (Ort.=2,50, ss=1,12) ise kadinlarinkine
gore (Ort.=3,42; ss=,92) anlamli oranda diisiik bulunmustur (t=
6,14, p<.05). Asiri Tetikte Olma ve Baskilama/Ketleme Alani dii-
zeylerinden alinan puan ortalamalarinin erkeklerde (Ort.=2,33;
ss=,93), kadinlara gore (Ort.=2,90; ss=,73) anlamli oranda dusuk
oldugu gérilmektedir (t=4,75, p<.05). Zedelenmis Ozerklik ve
Performans Alani ve Baskalarina Yonelimlilik Alanina bakildigin-
da ise cinsiyetler arasinda anlamli diizeyde bir farkin olmadigi
gozlemlenmistir.

Tablo 2: Cinsiyete gore erken donem uyumsuz sema alanlari
puanlarina iliskin Bagimsiz Orneklemler t Testi sonuglari

Kadin Erkek
N=115 N=85

Sema alani X Ss X Ss T

Ayrilma ve
dislanma/ 1,89 ,71 2,52 ,99 -4,99*
reddedilme

Zedelenmis
ozerklik ve 2,13 ,70 2,07 ,76 ,59
performans

Zedelenmig sinirlar 3,42 ,92 2,50 1,12 6,14*

Bagkasina

yonelimlilik 327 75 305 115 161

Agin tetikte olma
ve baskilama/ 2,90 ,73 2,33 ,93 4,75*
ketleme

*p<,05

Tablo 3’te, kadin ve erkekler arasinda surekli 6fke, durumluk
ofke, kontrollii 6fke, disa vurulan ve igte tutulan 6fke degisken-

leri puanlarinda anlamli derecede fark oldugu gorilmektedir.
Kadinlarin strekli 6fke diizeyleri (Ort.=2,18; Ss=,53) erkeklere
gore (Ort.=2,70; Ss=1.02) anlamli derecede daha dusuktir (t=-
4,29, p<.001). Kadinlarin (Ort.=2,43; Ss=.35) durumluk 6fke du-
zeylerinin de erkeklerin dlizeyinden (Ort.=2,63; Ss=.33) anlamli
seviyede daha dusuk oldugu gorilmektedir (t=-4,03, p<.001).
Disa Vurulan Ofke incelendiginde ise kadinlarin puanlarinin
(Ort.=2,20; Ss=,50) erkeklerin puanindan (Ort.=2,56; Ss=,97)
anlamli derecede disik oldugu gorulmastir (t=-2,96, p<.001).
Ayrica, kadinlarin igte Tutulan Ofke puanlari (Ort. =2,34; Ss=,50)
erkeklerin bu alandaki puanlarindan (Ort. =2,49; Ss=,46) anlam-
I oranda daha dustktir (t=-2,09, p<.05). Son olarak, Kontrol
Altina Alinmis Ofke alanina bakildiginda iki cinsiyet arasinda
anlamh bir fark olmadigi bulunmustur.

Tablo 3: Cinsiyete gore surekli 6fke ve 6fke ifade tarzi 6lgek
puanlarina iliskin Bagimsiz Orneklemler t-Testi sonuglari

Kadin Erkek

N=115 N=85
Suirekli 6fke ve 6fke % ss % ss T
ifade edig tarzi
Stirekli 6fke 2,18 ,53 2,70 1,02 -4,29%
Durumluk 6fke 2,43 ,35 2,63 ,33 -4,03*
Kontrol altina 258 45 256 76 26
alinmig 6fke
Diga vurulan 6fke 2,20 ,59 2,56 ,97 -2,96*
igte tutulan ofke 2,34 ,50 2,49 ,46 -2,09%
*p<.05

Pearson Momentler Carpimi Korelasyon Analizi ise regresyon
analizi 6ncesi degiskenler arasindaki iligkileri inceleme amaciy-
la uygulanmigtir. Suirekli 6fke ile zedelenmis sinirlar, igte tutu-
lan 6fke, asir tetikte olma ve baskilama/ketleme, zedelenmis
6zerklik ve performans, ayrilma ve dislanma/reddedilme ve
disa vurulan 6fke arasinda 08 ve ,86 (p <,01) arasinda degisen
pozitif yonde anlamli iliski bulunmaktadir. Strekli 6fke ile du-
rumluk 6fke, baskalarina yonelimlilik ve kontrol altina alinmig
ofke ile -,03 ile -,60 (p <,01) arasinda degisen ters yonli anlaml
iliskiler saptanmistir.

Semalarin 6fke puanlarini yordama giicti yordayici degiskenlerin
regresyon denklemine belirli bir anlamlilik diizeyine gore sirayla
elendigi ya da sirayla segildigi regresyon teknigi olan Hiyerarsik
Regresyon Analizleri/ stepwise ile incelenmistir.

Tablo 4’te gorulecegi lizere, birinci alanda denkleme giren “Ay-
rilma ve Dislanma/Reddedilme” degiskeni, stirekli 6fkeyi yorda-
yan ilk degisken olmustur. Bu degiskenin agikladigi varyans %20
“dir (F=49,95, p<.001). Bu degiskenin ardindan besinci alandan
denkleme giren “Asiri Tetikte Olma/Baskilama” ile agiklanan
varyans %28 olmustur (F=38,19, p<,001).

Tablo 5’te goriilecegi Uizere, birinci degisken alan dortten “Bas-
kalarina Yonelimlilik” degiskeni denkleme girmis ve durumluk
ofkeyi yordayan degisken olmustur. S6zu edilen degisken %9
varyans aciklamistir (F=21,74, p<,001). Bu degiskenin ardindan
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Tablo 4: Surekli 6fkenin yordanmasina iliskin Hiyerarsik Regresyon Analizi bulgulari

Yordayici B Standart R R? Uyarlaznmls Beta T E
hata R

Aynima ve dislanma/ 41 ,05 45 20 20 45 7,07* 49,95

reddedilme

Asiri tetikte olma/baskilama ,27 ,05 ,53 ,28 ,27 ,28 4,62* 38,19*

*p<,01

Tablo 5: Durumluk 6fkenin yordanmasina iligkin Hiyerarsik Regresyon Analizi bulgulari

Yordayici B Standart R R? Uyarlaznmls Beta T F
hata R

T 21,74**
Bagkalarina y6nelimlilik ,12 ,02 ,32 ,09 ,09 ,32 4,66**
Zedelenmis sinirlar -,13 ,02 ,45 24 ,23 -,41 -6,15* 31,79**

**p<,01; *p<,05

Tablo 6: Kontrol altina alinmis 6fkenin yordanmasina iliskin Hiyerarsik Regresyon Analizi bulgular

Yordayici B Standart R R? Uyarlaznmls Beta T F

hata R
Zedelenmis &zerklik ve -34 05 41 17 16 -41 -6,38* 40,65*
performans

24,10*
Ayrilma ve dislanma 513 ,05 ,44 ,20 ,19 -,19 -2,54*
Zedelenmis sinirlar -17 ,03 ,49 ,23 ,22 -,32 -5,19* 30,51*
*p<,01
Tablo 7: Disa vurulan 6fkenin yordanmasina iliskin Hiyerarsik Regresyon Analizi bulgulari
Yordayici 2 2
B Standart hata R R Uyarlanmig R Beta T F

Zedelenmis 6zerklik ve
performans ,47 ,07 ,43 ,19 ,18 ,43 6,74* 45,60*
Ayriima ve dislanma 16 06 46 21 20 18 2,37% 26,02*
Agir tetikte olma ve
baskilama 14 ,07 48 23 21 |16 2,04* 19,01*
*p<,01

alan tgten denkleme giren “Zedelenmis Sinirlar” ile agiklanan
varyans %24’e yiikselmektedir (F=31,79, p<,001).

Tablo 6’da kontrol altina alinmis 6fkeyi yordayan ilk degisken
alan, %17 varyans ile ikinci bloktan denkleme giren “Zedelenmis
Ozerklik ve Performans” olmustur (F=40,65, p<,001). “Ayrilma
ve Diglanma/Reddedilme” ile agiklanan varyans %20’ye yiiksel-
mistir (F=24,10, p<,001). Ardindan denkleme alan ligten “Zede-
lenmis Sinirlar” eklenmis ve agiklanan varyans %23’e ulasmistir
(F=21,30, p<,001).

Tablo 7’de yer alan “Zedelenmis Ozerklik ve Performans” de-
giskeni, %19 varyans ile disa vurulan 6fkeyi yordamaktadir
(F=45,60, p<,001). Bu degiskenin ardindan denkleme giren “Ay-
rilma ve Dislanma/Reddedilme” ile agiklanan varyans %21’e
yukselmekte (F=26,02, p<,001) ve “Asiri Tetikte Olma ve Baski-
lama” ile varyans %23’e ulagmaktadir (F=19,01, p<,001).

Tablo 8’de yer alan “Ayrilma ve Dislanma/Reddedilme” %13
varyans ile i¢te tutulan 6fkeyi yordayan ilk degisken olmustur
(F=29,43, p<,001). Ardindan denkleme katilan “Zedelenmis
Sinirlar” ile agiklanan varyans %15’e yukselmistir (F=17,74,
p<,001).

TARTISMA

Fiziksel ve duygusal ihmal, istismar ve 6rselenme gibi cocukluk
¢agl doneminde yasanan gesitli ruhsal travmalarin incelemesi
ve ilgili psikopatolojilerin analiz edilmesi psikoloji temelli ku-
ramsal yaklasimlarla saglanmaktadir. Gelisimsel psikoloji ve kli-
nik psikoloji perspektifinden yapilan bu incelemeler, 6zellikle
cocukluk donemini merkez alirken, sonuglar klinik adli psikoloji
sahasi igin de yadsinamaz bir 6neme sahiptir. Bu dogrultuda
mevcut aragtirmada gocukluk yasantilari sonucu gelisen erken
doénem uyum bozucu semalar ile 6fke duygusu, 6fkenin ifade
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Tablo 8: icte tutulan 6fkenin yordanmasina iliskin Hiyerarsik Regresyon Analizi bulgular

Yordayici B Standart R R? Uyarlaznm|§ Beta T .
hata R
Ayrilma ve dislanma 19 03 36 13 13 36 5,43* 29,43*
Zedelenmis sinirlar
-,07 ,02 ,39 ,15 ,14 ,15 -2,32% 17,74*

*p<.01

edilis bicimi arasindaki iliskiler ele ahinmistir. Arastirma degis-
kenlerinin cinsiyete gore farkllasip farklilasmadigi incelenmis
ve yapilan bagimsiz érneklemler igin t-testine gore, kadin 68-
rencilerin Zedelenmis Ozerklik ve Performans, Zedelenmis Si-
nirlar, Bagkalarina Yonelimlilik, Asiri Tetikte Olma ve Baskilama/
Ketleme alanlari agisindan (Ayrilma Dislanma/Reddedilme alani
harig), erkek 6grencilere gore daha ylksek puan aldigi belirlen-
mistir. Arastirmada karsilastirmali olarak ele alinan ilk degisken
zedelenmis ézerklik ve performansdir. Bu sema alaninda kisi-
ler, digerlerinden yardim alamadiklarinda pratik problemleri
¢ozemeyecekleri, yeni islere girisemeyecekleri, sorumluluklari
idare edemeyip basaramayacaklari gibi yanlis inanglara sahip-
tir ve kendilerini savunmasiz olarak tanimlamaktadir. Bir diger
degisken zedelenmis sinirlar sema alaninda bireyler 6z disip-
lin saglama, baskalarinin sinirlarina saygi gésterme ve isbirligi
yapma gibi konularda zorluklar yasamaktadirlar. Baskalarina
yonelimlilik alaninda ise kendi ihtiyaglarindan ¢ok baskalarinin
ihtiyaglarina oncelik veren fedakar bir profil dikkati cekmek-
tedir. Bu profildeki kisiler; gocukluk ve eriskinlik dénemlerin-
de igsel farkindaliklarindan yoksun yetismekte, daha ¢ok dis-
sal olarak yonlendirilip baskalarinin arzularina uyarak, kendi
duygusal tepki ve 6fkelerini bastirmaktadir. Erkek ve kadinda
karsilastiriimali ele alinan son degisken ise asiri tetikte olma
ve baskilamadir. Bu alanda ise kendini ifade edememe, haz,
cinsel heyecan dirtilerini kat bir bigimde kurallara sigdirmaya
calisma gorilmektedir. Nitekim yukarida isaret edilen semalara
bagh o6zellikler, bu puanlarin kadinlarda yliksek olmasini anlasi-
lir kilmakta; cinsiyet rollerinin kadin ve erkek davraniglarini ve
tutumlarini erken yasta sekillendirdiginin, Ustelik Gniversitede
okuyan genglerin de geleneksel cinsiyet rollerini sirdurdiikle-
rinin altini ¢cizmektedir. Kadinlarin olumsuz ¢ocukluk yasantisi
ve yetiskin psikopatolojisine daha yatkin oldugunu ileri siiren
calismalar da mevcuttur (24-27). Bu baglamda mevcut ¢alisma-
dan elde edilen bulgularin alan yazinla 6rtlstiga gorilmektedir.

Arastirmada yer alan katilimcilar strekli 6fke, durumluk 6fke,
kontrolil saglanmis 6fke, disa yansiyan ve igte kalan 6fke alan-
lari agisindan karsilastirildiginda, bulgular erkeklerin strekli
ofke, durumluk 6fke, icte kalan 6fke ve disa yansiyan 6fke di-
zeylerinin ¢ok daha fazla olduguna isaret etmektedir. Tutarli
bicimde kontrol altina alinmis 6fke agisindan erkeklerin daha
dustk puan aldigi da goérilmustir. Buna gore kaltlirimuzde
geng erkeklerin geng kadinlara oranla surekli 6fkeyi ve durum-
luk 6fkeyi hem kendilerine hem de disariya daha fazla yonelttigi
ve 6fkelerini kontrol etmekte giigliik yasadigi sdylenebilir. Nite-
kim ofkesini ice veya disari yansitan bireylerin 6fke kontroliin-
de zorluklar yasadiklari belirtiimektedir (41). Ancak, erkeklerin

ofkelerini daha dogrudan yansittiklarina, kadinlarin ise bunu
yapamayip kontrol altina alinmis 6fke diizeylerinin daha yiiksek
olduguna isaret eden yurtdisinda yapilan ¢alismalar da alan-ya-
zinda mevcuttur (15, 19). Geleneksel bakis agisinda, sevecenlik,
anlayigh olma, sabirl olma, sadakatli olma, yardimseverlik, di-
gerkamlik gibi nitelikler kadinla iligkili gorulurken; tesirli olma,
glg, comert olma, hirsli olma, baskin olma ve hislerini agiga
vuramama gibi karakteristikler erkek cinsiyeti ile iliskili gorul-
mektedir. Toplumsal olarak kabul edilen ve kisinin géstermesi
beklenen egilim, tutum ve eylemler olan “cinsiyet rollerinin”
benlik yapisini buylk olgtide etkiledigi bilinmektedir. Alan yazin-
da gocuklarin cinsiyetlerine gore saldirganlik puanlarinin anlam-
Il diizeyde farklilagtigi, erkek ¢ocuklarin daha yiiksek saldirganlik
puan ortalamalarina sahip oldugu bulgulari mevcuttur (13,41).
Yine erkek 6grenciler toplumsal cinsiyet rolleri agisindan kadin
Ogrencilerden daha geleneksel bulunmustur (42).

Regresyon Analiz sonuglari, ayrilma dislanma/reddedilme, ze-
delenmis 6zerklik ve performans, zedelenmis sinirlar, baskasina
yonelimlilik, asiri tetikte olma ve baskilama/ketleme alanlari
degiskenlerinin stirekli 6fke, durumluk 6fke ve 6fke ifade tarzini
yordadigina isaret etmektedir.

Ayrilma ve dislanma/reddedilme alanindan ytiksek puan alan
bireyler, baskalarina karsi glivenli, doyum verici baglanma olus-
turamayabilir. Stireklilik, giivende hissetme, sevilme, bir bltu-
nln pargasi olma ihtiyaglarinin giderilmeyecegine inanabilir.
Alan yazinda, ayrilma ve dislanma alanindaki semalarin, ¢ocu-
gun genellikle duygusal olarak sevgisiz, soguk, ilgisiz, empatik
olmayan, duygulari paylasmayan, reddedici, kisitlayici, belirsiz,
mesafeli veya suistimalci olarak hissettigi aile ortamlarindan
kaynaklandigi ileri stirilmustir (18-20). Bununla birlikte, cocuk-
luk ¢ag fiziksel ve cinsel istismar konularina iliskin semalarin
(6rn., tehditlere karsisi dayaniksizlik: “Fiziksel saldiriya ugra-
maktan hep korkarim.”; gliven yoksunlugu: “Baskalarinin beni
kullandigini disiniiyorum”) gelisimine; ihmal edilmek ise kay-
bolunmus hissi ve degersizlik olgularina iliskin semalarin (6rn.,
duygusal yoksunluk: “Bir bagkasi igin 6zel olabilecegimi hig
hissetmedim.”; sosyal izolasyon: “Kendimi digerlerinden izole
veya kopuk hissediyorum.”) olusumuna neden oldugu belirtil-
mektedir (20). Gliven duymama, sevgiye dayali iliski kuramama,
utang yasama, istismarin izleri ve duygusal acidan yetersizlik
yasamanin kisilerde siirekli 6fke iginde olmaya neden oldugu
soylenebilir. Buradan hareketle, travma magduru bireylerin,
kendilerinin hatali oldugu, utang duymalari gerektigi, insan-
lara inanmanin zor oldugu ve duygusal anlamda terk edilmis,
yoksun, izole olduklari ydniindeki inanca sahip olmalari bekle-
nen bir bulgu olmaktadir (4-5, 31-32). Ayrica kendini kusurlu
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bulan, utang duyan, izole, digerlerine glivenemeyen kisilerin
dfkelerini icte tuttuklari da ileri siirilmektedir. Ote yandan bu
ofkenin kontrolden gikabilecegi ve 6fkeyle kisinin kendine ver-
digi zararlar (depresyon, intihar...) zerinde de durulmaktadir
(42). Ofkeyi yordayan bir diger degisken ise, asiri tetikte olma
ve baskilamadir. Bu bulgu ile ¢ogu kez mutlulugun bastirilmasi,
kendini ifade edememe, rahatlayamama, duygularin, itkilerini
ve segimlerini bastirma ya da kati yaklasim sergileyebilen kisile-
rin strekli 6fke yasamalarinda erken donemde maruz kaldiklari
kati, talepkar bazen cezalandirici aile kékenlerinin belirleyici bir
unsur olabilecegi sdylenebilir (20). Ayrica, alanyazin incelendi-
ginde, algilanan ebeveyn kabul ya da reddinin bireylerde dep-
resyon belirti diizeyini yordadigi, 6fkeyi/saldirganligi ise araci rol
olarak yordadigi gorulmustur (43). Calismada 6fkeyi yordadigi
saptanan bir diger degisken ise baskalarina yénelimliliktir. Buna
gore, bu sema alanina sahip bireyler, kendi gereksinimlerinden
¢ok baskalarinin gereksinimlerini karsilamaya énem verirler.
Diger bir deyisle, onay alma, duygusal baglantiyi stirdiirme ve
tepkiden kaginmak igin kendi ihtiyaglarini gérmezden gelirler.
Bu baglamda kisi kendi istek ve ihtiyaglarini gormezden gelerek
ofkesini yansitmaktan kaginmaktadir. Nitekim mevcut yazindaki
bu bulguyla tutarl bir galisma da vardir (27).

Zedelenmis sinirlar sema alanina sahip bireyler 6z disiplin veya
saghkli igsel sinirlar gelistiremezler (19). Dirtl ve arzularini
dizginleme ve yarinlar ugruna su anda yasanilan memnuniye-
ti erteleme yeteneginden yoksunlardir. Baskalarinin haklarina
saygl gosterme, isbirligi yapma, sozleri yerine getirme ve uzun
vadeli hedefler olusturmada zorluklar yasadiklari belirtiimek-
tedir. Hakhhk ve yetersiz 6zdenetim bu alanda tanimlanan er-
ken donem uyumsuz semalar olarak belirtiimektedir (27). Bu
baglamda degerlendirilecek olursa zedelenmis sinirlarla ilgili
semaya sahip olmak; kendine her seyi hak gérmek ya da 6z-
denetimi kaybetme korkusunun kisilerin 6fke duygularini canli
tuttugu diistintlebilir. Ancak zedelenmis sinirlara iliskin sema-
larin yani hak gérmek ya da 6zdenetim eksikliginin bazi du-
rumlarda o6fkenin kontrol altina alinmasina yol agtigl da ortaya
konmustur. Ofkeyi yordayan degiskenlerden biri de zedelenmis
o6zerklik ve performansdir. Tehditler karsisinda dayaniksizlik se-
masi (bir musibetin olacagi ve ondan korunamayacagi inanci),
bariz bir tehdit ve fiziksel bitiinlige saldiri seklinde gercekle-
sen fiziki siddet sonucu gelisebilmektedir. Bulgular boyle bir
semaya sahip bireylerin tehditler karsisinda kendini dayaniksiz
goérmesinin, bir sekilde 6fkeyi kontrol altina almaya yol agmakta
olduguna isaret etmektedir. Ofkeyi kontrol edemeyecek olmak
belki de beden biitlinliiglinii daha da koruyamayacak duruma
diisme endisesini beraberinde getiriyor olabilir. ilgili alanya-
zinda, fiziki siddete maruz kalinmasiyla da ortaya gikabilen bu
semalarin kisiyi bunalim, anksiyete (haddinden fazla dikkatli,
hazir ve tetikte), cevresindekilere karsi diismanca ve tepkisel
belirtiler gelistirmesine yatkin hale getirebildiginden s6z edil-
mektedir. Ayrica bunu destekler nitelikte, duygusal suistimal
ile ruhsal yonden iyi olma hali arasindaki iliskiye ayrilma ve
dislanma/reddedilme ve zedelenmis 6zerklik ve performans
sema alanlarinin tam aracilik ettigini 6ne siiren ¢alismalar da
vardir. Bulgularin, literattrdeki diger calismalarin bulgulari ile
tutarh oldugu séylenebilir (2-8). ilgili alanyazinda depresyon
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belirtilerini meydana getiren bilissel Ggleme ile semalarin ilis-
kili oldugu saptanmistir ve aragtirmalardaki bulgular semalarin
depresyonun tetiklenmesinde etkili oldugunu gostermistir (1-2,
9). Ek olarak, depresyonu doguran bilislerin; kaybetme, yoksun-
luk ve negatif kendilik degerlendirmesi ile iliskili oldugu dikkate
alindiginda, erken dénem olumsuz yasantilarin bu gibi zihinsel
sureglerin ve depresyonun da olusmasina sebep olabilecegini
distindurmektedir. Sonug olarak, erken dénem uyum bozucu
yasantilar sonucunda gelistirilen bu semalar, kisinin 6fkesini
icte tutmasina da yol acabilmekte ve yakin iliskilerinin zedelen-
mesine, iliskilerden kaginmasina yol agmakta, bilhassa bireyin
ofkesini igte tutmasi ile kendine zarar vermesi ve bazi psikolojik
rahatsizliklar gelistirmesine zemin olusturarak genel psikolojik
sagliginin etkilenmesine sebep olabilmektedir (33). Genel ola-
rak bulgulari destekler bigcimde, bu olumsuz tecriibelere maruz
kalan bireylerin, karamsarlik (yasamin yalnizca olumsuzlukla-
rina odaklanma), yalniz birakilmak (sevdikleri tarafindan terk
edilecegi inanci) ve tehditlere karsi dayaniksizlik (beklenmedik
bir zamanda bir felakete ugrayip bundan korunamayacagi bek-
lentisi) gibi zedelenmis 6zerklik ve performans sema alaninda
yer alan oriintiler de gelistirebilecegi 6ne surilmektedir (33-
34). Yine zedelenmis sinirlar, ayrilma ve dislanma/reddedilme
semalarina sahip olan bireylerin, cevreye ve digerlerine karsi
asiriilgi, korkular, kaygi belirtileri ve yakin iliskilerden kaginma
egilimi gosterdikleri de bilinmektedir (17). Elde edilen bulgular
erken donem uyumsuz semalar dogrultusunda kisilerin 6fke
davraniglari sergilediklerini ortaya koymaktadir. Ancak kisilera-
rasi iliskilerde yasanan sorunlarin saglikli basa ¢ikma yollariyla
¢ozllememesi bu kisilerin uyumsuz semalarinin stirdiirtilmesine
katkida bulunabilecegi de dikkate alinmalidir.

Klinik adli psikoloji kapsaminda yapilan ¢alismalarda, ¢ogu kez
ceza veya hukuk davalarina konu olan vakalarda ¢ocukluk ¢agi
travmalari ile kendine ve/veya baskasina zarar verme davranis-
lariile intihar girisimi olgulari arasi iligkiler gozlemlenmektedir.
Sonug olarak gocuklukta kéti muameleye maruz kalmak; beden
ve ruh sagligi agisindan yasam boyu siirebilecek olumsuz sonug-
lara (6rn. alkol ve madde kullanimi, depresyon ve obezite) yol
acan, dikkatle incelenmesi gereken 6nemli bir risk faktoradar.
Travmalar sonucunda olusan bilissel 6rintiler ile duygu diizen-
leme ve psikolojik bozukluklar arasi iliskilere alanyazinda yer
verilmektedir (36-38, 44). Dolayisiyla travma galismalart bilis ve
duygular perspektifinden analiz edildiginde, elde edilen sonug-
larin klinik ve adli psikoloji alanlarinda 6nleyici ¢alismalara katki
saglayacagl dislinilmektedir. Gelecekte yapilacak ¢alismalarda
travmalar, bilisler ve duygular galisilirken, cinsel, duygusal, eko-
nomik veya fiziksel istismar deneyimi iceren hatiralarin bozulma
ve garpitilma olasiligi ile birlikte hatal bir gériisme tekniginin
de buna yol acabildigi dikkate alinmalidir (40-42). istismarin
uzun vadedeki sonuglarinin farkl boyutlarda incelenmesinin
de 6nemli oldugu distinilmektedir. Bu alanda boylamsal calis-
malarin gergeklestirilmesine, neden-sonug iliskisi agisindan gi-
venilir verilerin elde edilmesi agisindan ihtiyag duyulmaktadir.
Mevcut ¢alismada 6grencilerden elde edilen bulgularin klinik
adli psikoloji alaninda ¢alisan uzmanlara yol gosterecegi dusu-
nllmekte; siddet uygulayan, 6fke kontroli olmayan kisilerin
rehabilitasyon ya da psikoterapi stireglerinde sema terapiden
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yararlanilmasi, ayrica duygu diizenleme ve diirtl kontroli tze-
rinde c¢alisilmasi 6nerilmektedir. Blytk 6rneklemli nicel ¢alisma-
larin yani sira nitel galismalarla, daha derinlemesine yapilacak
incelemelerle bulgularin giiglendirilmesi dnemlidir. Tim bunlara
ek olarak, etik ilkeler erken donem travmalar incelenirken o6zel-
likle nem tasimakta ve dikkat gerektirmektedir.

Etik Komite Onayi: Bu ¢alisma igin etik komite onayi Ankara Universitesi
Etik Kurulu’ndan alinmistir (Tarih: 03.10.2016, No: 272).Hakem
Degerlendirmesi: Dig bagimsiz.

Yazar Katkilari: Calisma Konsepti/Tasarim- M.E., ST.K.; Veri Toplama-
M.E.; Veri Analizi/Yorumlama- M.E., $.T.K.; Yazi Taslagl- M.E., S.T.K,;
icerigin Elestirel incelemesi- M.E., $.T.K.; Son Onay ve Sorumluluk- M.E.,
S.T.K.; Malzeme ve Teknik Destek- M.E.; Stpervizyon S.T.K.

Cikar Catismasi: Yazarlar gikar gatismasi beyan etmemislerdir

Finansal Destek: Yazarlar finansal destek beyan etmemislerdir.

Ethics Committee Approval: This study was approved by Ankara
University Ethics Committee (Date: 03.10.2016, No: 272).

Peer Review: Externally peer-reviewed.

Author Contributions: Conception/Design of Study- M.E., S.T.K.; Data
Acquisition- M.E.; Data Analysis/Interpretation- M.E., ST.K.; Drafting
Manuscript- M.E., $.T.K.; Critical Revision of Manuscript- M.E., $T.K,;
Final Approval and Accountability- M.E., S.T.K.; Material and Technical
Support- M.E.; Supervision- $S.T.K.

Conflict of Interest: Authors declared no conflict of interest.

Financial Disclosure: Authors declared no financial support.

KAYNAKLAR

1. Harris AE, Lisa C. Parental perceptions, early maladaptive schemas,
and depressive symptoms in young adults. Cognitive therapy and
research 2002;26(3):405-16.

2. Mcginn LK, Cukor D, Sanderson WC. The relationship between
parenting style, cognitive style, and anxiety and depression, does
increased early adversity influence symptom severity through the
mediating role of cognitive style. Cognitive Therapy and Research
2005;29(2):219-42.

3. Pinto-Gouveia, J. Early schemas and social phobia. Cognitive Therapy
and Research 2006;30(5):571-84.

4.  Wright MO, Crawford E, Castillo D. Childhood emotional maltreatment
and later psychological distress among college students, the mediating
role of maladaptive schemas. Child Abuse Negl 2009;33(1):59-68.

5. YoungJE, Klosko JS, Weishaar ME. Schema therapy: The Guilford Press.
A practitioner’s guide; 2017.p.65-70.

6. Bjorkdahl A. Violence prevention and management in acute psychiatric
care aspects of nursing practice: Stockholm Univ. 2010.

7. Bjerkly S. Psychological theories of aggression: principles and
application to practice. Violence in mental health settings; 2006.p.27-
46.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

Bosmans G, Braet C, Van Vlierberghe L. Attachment and symptoms
of psychopathology: early maladaptive schemas as a cognitive link.
Clin Psychol Psychother 2010;17(5):374-85.

Calvete E. Emotional abuse as a predictor of early maladaptive
schemas in adolescents: Contributions to the development
of depressive and social anxiety symptoms. Child Abuse Negl
2014;38(4):735-46.

Whittington R, Richter D. From the Individual to the Interpersonal:
Environment and Interaction in the Escalation of Violence in
Mental Health Settings. D. Richter., R. Whittington (Eds), Springer.
Violence in Mental Health Settings; 2006.p.53-5.

Blonigen DM, Krueger RF. Human quantitative genetics of
aggression. In: Nelson RJ, editor. Biology of aggression. New York:
Oxford University Press; 2006.p.20-37.

LeDoux J. Duygusal Beyin (2. Baski). (A. Uysal, Cev). Pegasus.
Yayinlari; 2006.p.20-35.

Contreras IM, Kosiak K, Hardin, KM, Novaco RW. Anger rumination
in the context of high anger and forgiveness. Personality and
Individual Differences; 2021.p.170-2.

Snyder J, Schrepferman L, Mceachem A, Deleeuw J. The
contribution of child anger and fear and parental discipline to
early antisocial behavior: An integrative model. M. Potegal, G.
Stemmler., C. Spielberger (Eds.), International handbook of anger:
Constituent and concomitant biological, psychological and social
process. Springer Publishing; 2010.p.517-34.

Yildirim F, Kiigtikgdncli S, Bestepe E. Erigkin unipolar depresyon
ornekleminde ¢ocukluk gagi istismar ve ihmal yasantilarinin intihar
girisimi ile iliskisi. Noropsikiyatri Arsivi 2014;51(1):133-40.
Welburn K, Corstine M, Dagg P. The schema questionnaire—short
form, factor analysis and relationships between schemas and
symptoms. Cognitive Therapy and Research 2002;26(4): 519-30.
Kémdirci B. Erken donem uyumsuz semalar, ebeveynlik bigimleri ve
psikolojik belirtiler ile psikolojik dislanmanin tehdit ettigi ihtiyaglar
arasindaki iligskiler: Yayinlanmamis Yiksek Lisans Tezi. Hacettepe
Univ. 2014.

Dawson B, Trapp RG. Probability related topics for making
inferences about data. Basic & Clinical Biostatistics. 3rd Edition,
Lange medical Books/McGraw-Hill Medical Publishing Division,
2001. p.69-72.

Spielberger CD, Jacobs G, Russell S, Crane RS. Assessment of anger:
The State Trait Anger Scale. In J. N. Butcher, C. D. Spielberger
(Eds.), NJ: Lawrence Erlbaum Associates. Advances in personality
assessment; 1983.p.159-87.

Young JE. Cognitive therapy for personality disorders: A schema-
focused approach (3rd ed.). Professional Resource Press/
Professional Resource Exchange; 1999.p.50-70.

Karaosmanoglu HA, Soygit G, Kabul A. Psychometric properties of
the turkish young compensation inventory. Clin Psychol Psychother
2013;20(2):171-9.

Briere J, Gil E. Self-mutilation in clinical and general population
samples, prevalence, correlates and functions. Am J
Orthopsychiatry 1998;68(2):609-20.

Favazza AR, Conterio K. Female habitual selfmutilators. Acta
Psychiatr Scand 1989;79(2):283-9.

Freedman JL, Sears DO. Selective exposure. Advances in
Experimental Social Psychology; 1965;2:57-97.

Walsh C, Mcmillian LH, Jamieson E. The relationship between



26.

27.

28.

29.

30.

31.

32.

33.

34.

Erdogdu ve Kislak Psikotravmalar
Journal of Advanced Research in Health Sciences - Saglik Bilimlerinde ileri Arastirmalar Dergisi 2023;6(1):108-116

parental substance abuse and child maltreatment: Findings
from the Ontario health supplement. Child Abuse Negl
2003;27(12):1409-25.

Kapgi EG, Hamamci Z. Aile islevi ile psikolojik belirtiler arasindaki
iliski: erken dénem uyum bozucu semalarin araci roli, Klinik
Psikiyatri 2010;13(3):127-36.

Battistich V. Character education, prevention and positive youth
development. Character Education Partnership; 2005.p.2-8.
Joireman J. Empathy and the self- absorption paradox II: self-
rumination and self-reflection as mediators between shame, guilt
and empathy.Self and Identity 2004;3(3):225-38.

Kula T. Ergenlerde 6fke duygusu; benlik algisi, tanri algisi, sugluluk
ve utang duygulari agisindan bir degerlendirme Diyarbakir
Orneklemi: Ankara Univ. 2012.

Cecero JJ, Nelson JD, Gillie J.M. Tools and tenets of schema therapy:
Toward the construct validity of the early maladaptive schema
questionnaire—research version (EMSQ-R). Clin Psychol Psychother
2004;11(2):344-57.

Mccarthy MC, Lumley MN. Sources of emotional maltreatment
and the differential development of unconditional and conditional
schemas, Cognitive Behavior Therapy 2012;41(4):288-97.
Sukhodolsky DG, Golub A, Cromwell EN. Development and
validation of the anger rumination scale. Personality and Individual
Differences 2001;31(5):689-700.

Myers 1J, Berliner L, Briere J, Hendrix CT, Reid T, et al.Treating
adult survivors of severe childhood abuse and neglect: Further
development of an integrative model. The APSAC handbook
on child maltreatment, 2nd Edition. Newbury Park, CA: Sage
Publications; 2002.p.p.50-65.

Kessler RC, Ustun B. The World Mental Health (WMH) Survey
Initiative version of the World Health Organization (WHO)
Composite International Diagnostic Interview (CIDI). IntJ Methods
Psychiatr Res 2004;13(2):93-121.

116

35.

36.

37.

38.

39.

40.

41.

42.

43,

44,

Erdogdu M, Sentiirk G, Satiroglu ON. Bireysel olarak riskli gruplarda
riskli alkol tiiketimi, alkol kullaniminin sagliga etkisi, Adli Bilimler
ve Sug Arastirmalari Dergisi 2021;3(1):91-101.

Lavoie J, Wyman J, Crossman AM, Talwar V. Meta-analysis of the
effects of two interviewing practices on children’s disclosures of
sensitive information: Rapport practices and question type. Child
Abuse Neglect 2021;1(2):112-3.

Wood J, M Garven S. How sexual abuse interviews go astray:
Implications for prosecutors, police, and child protection services.
Child Maltreatment 2000; 5(2):109-18.

Cronch LE, Viljoen JL, Hansen DJ. Forensic interviewing in child
sexual abuse cases: Current techniques and Future Directions.
Aggression and Violent Behavior 2006;11(3):195-207.

Cyr M, Dion J, Gendron A, Powell M, Brubacher S. A test of three
refresher modalities on child forensic interviewers’ posttraining
performance. Psychology Public Policy and Law 2021;27(2):220-1.
Starner TM, Peters RM. Anger Expression and Blood Pressure in
Adolescents. J Sch Nurs 2004;20(6):335-42.

Boman P. Gender Differences in School Anger. Int Edu J
2003;4(2):71-7.

Akse J, Hale Wwiii, Engels Rcme, Raaijmakers Qaw, Meeus Whj.
Personality, perceived parental rejection and problem behavior in
adolescence. Soc Psychiatry Psychiatr Epidemiol 2004;39(1):980-8.
Yilmaz,DV, Zeyneloglu, S, Kocadz,S, Kisa,S, Taskin,L, Eroglu,K.
Universite égrencilerinin toplumsal cinsiyet rollerine iliskin
gorisleri. Uluslararasi insan Bilimleri Dergisi 2009;6(1): 775-92.
Eldogan D, Barigkin E. Erken ddnem uyumsuz sema alanlari ve
sosyal fobi belirtileri: Duygu dlizenleme glglugtinin araci roli var
mi. Turk Psikoloji Dergisi 2014;29(74):108-15.



SAGLIK BILIMLERINDE iLERI ARASTIRMALAR DERGISi YAZIM KURALLARI/ YAZARLARA BILGI

Amag¢ ve Kapsam

Saglik Bilimlerinde ileri Aragtirmalar Dergisi
(SABIAD); bagimsiz, ényargisiz ve cift-kor hakemlik
ilkeleri gercevesinde yayin yapan istanbul Universitesi
Saglik Bilimleri Enstitiistiniin uluslararasi ve agik
erisimli bilimsel yayin organidir. Dergi Subat, Haziran
ve Ekim aylarinda olmak {izere dort ayda bir yaymnlanir
ve {i¢ sayida bir cilt tamamlanir. Yayin dili Haziran
2023'ten itibaren Ingilizcedir.

Saglik Bilimlerinde Ileri Arastirmalar Dergisi
(SABIAD), tibbin tiim alanlarinda klinik ve deneysel,
Ozgiin arastirmalar, ender goriilebilecek olgu
sunumlari, 6zel ve giincel konularda literatiir
derlemeleri ve editére mektup yayinlamaktadir.
Orijinal metot gelistirme, yeni bir girisim teknigi ve
orijinal ¢aligmalarin 6n sonuglarini igeren kisa
raporlara da dergide yer verilmektedir.

Editoryal Politikalar ve Hakem Siireci

Derginin editorlitk ve yayin siiregleri International
Committee of Medical Journal Editors (ICMJE), World
Association of Medical Editors (WAME), Council of
Science Editors (CSE), Committee on Publication
Ethics (COPE), European Association of Science
Editors (EASE) ve National Information Standards
Organization (NISO) organizasyonlarinin
kilavuzlarina uygun olarak bicimlendirilmistir ve
Principles of Transparency and Best Practice in
Scholarly Publishing (doaj.org/bestpractice) ilkelerine
uygun olarak yiiriitilmektedir.

Ozgiinliik, yiiksek bilimsel kalite ve atif potansiyelli
bir makalenin yayina kabulil i¢in en 6nemli
kriterlerdir. Gonderilen yazilarin daha 6nce bagka bir
elektronik ya da basili dergide, kitapta veya farkl: bir
mecrada sunulmamis ya da yayinlanmamis olmast
gerekir. Toplantilarda sunulan ¢alismalar i¢in, sunum
yapilan organizasyonun tam ady, tarihi, sehri ve iilkesi
belirtilmelidir.

Saglik Bilimlerinde Ileri Arastirmalar Dergisine
(SABIAD) génderilen tiim makaleler cift-kor hakem
degerlendirme stirecinden ge¢mektedir. Tarafsiz
degerlendirme siirecini saglamak i¢in her makale
alanlarinda uzman en az iki dig-bagimsiz hakem
tarafindan degerlendirilir. Dergi Yayin Kurulu iiyeleri
tarafindan gonderilecek makalelerin degerlendirme
stiregleri, davet edilecek dis bagimsiz editorler
tarafindan yonetilecektir. Biitiin makalelerin karar
verme siire¢lerinde nihai karar yetkisi Editoriindiir.

Klinik ve deneysel ¢alismalar, ila¢ arastirmalar: ve bazi
olgu sunumlar: i¢in World Medical Association

Declaration of Helsinki “Ethical Principles for Medical
Research Involving Human Subjects’, (amended in
October 2013, www.wma.net) cercevesinde hazirlanmig
Etik Komisyon raporu gerekmektedir. Gerekli gortilmesi
halinde yazarlardan Etik Komisyon raporu veya esdegeri
olan resmi bir yaz talep edilebilir. Insanlar iizerinde
yapilmis deneysel ¢aligmalarin sonuglarini bildiren
yazilarda, ¢alismanin yapildig: kisilere uygulanacak
prosediirler tiimiiyle agiklandiktan sonra, onaylarinn
alindigina dair bir agiklamaya metin iginde yer
verilmelidir. Hayvanlar tizerinde yapilan ¢aligmalarda
ise agri, ac1 ve rahatsizlik verilmemesi i¢in yapilmis
olanlar agik ve net olarak makalede belirtilmelidir. Hasta
onamlari, Etik Kurul raporunun alindigi kurumun ads,
onay belgesinin numarast ve tarihi ana metin dosyasinda
yer alan Gere¢ ve Yontem bashigr altinda
yazilmalidir. Hastalarin kimliklerinin gizliligini korumak
yazarlarin sorumlulugundadir. Hastalarin kimligini agiga
¢ikarabilecek fotograflar i¢in hastadan ya da yasal
temsilcilerinden alinan imzali izinlerin de gonderilmesi
gereklidir.

Biitiin makalelerin eslesme orani1 degerlendirmesi,
iThenticate yazilimi aracihiryla yapilmaktadir.

Yayin Kurulu, dergimize gonderilen ¢aligmalar
hakkindaki intihal, atif maniptilasyonu ve veri
sahteciligi iddia ve silipheleri karsisinda COPE
kurallarina uygun olarak hareket edecektir.

Yazar olarak listelenen herkesin ICMJE (www.icmje.
org) tarafindan oOnerilen yazarlik kosullarini
karsilamasi gerekmektedir.

ICMJE, yazarlarin asagidaki 4 kosulu karsilamasini
onermektedir:

1. Calismanin konseptine/tasarimina; ya da ¢alisma
i¢in verilerin toplanmasina, analiz edilmesine ve
yorumlanmasina 6nemli katki saglamis olmak;

2. Yaz taslagini hazirlamis ya da 6nemli fikirsel
icerigin elestirisel incelemelerini yapmis olmak;

3. Yazinin yayindan Onceki son halini gézden
gecirmis ve onaylamis olmak;

4. Caligmanin herhangi bir boliimiiniin gegerliligi ve
dogruluguna iliskin sorularin uygun sekilde
sorgulandiginin ve ¢6ztimlendiginin garantisini
vermek amaciyla calismadan her yoniiyle sorumlu
olmayi kabul etmek.

Bir yazar, ¢aliymada katk: sagladigi kisimlarin
sorumlulugunu almasina ilaveten, diger yazarlarin da


http://www.icmje.org/
http://www.icmje.org/
http://www.wame.org/
http://www.wame.org/
http://www.councilscienceeditors.org/
http://www.councilscienceeditors.org/
http://publicationethics.org/
http://publicationethics.org/
http://www.ease.org.uk/
http://www.ease.org.uk/
http://www.niso.org/
http://www.niso.org/
http://doaj.org/bestpractice
http://www.icmje.org/
http://www.icmje.org/
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¢aligmanin hangi kisimlarindan sorumlu oldugunu
tanimlayabilmelidir. Ayrica, her yazar diger yazarlarin
katk: butiinligiine giiven duymalidir.

Yazar olarak belirtilen herkes yazarligin dért kosulunu
karsilamalidir ve bu dért kogulu karsilayan her bir kisi
yazar olarak tanimlanmalidir. Dort kriterin hepsini
karsilamayan kisilere makalenin baslik sayfasinda
tesekkiir edilmelidir.

Derginin Yayin Kurulu, itiraz ve sikayet durumlarinda,
COPE rehberleri kapsaminda islem uygular. Yazarlar,
itiraz ve sikéayetleri i¢in dogrudan Yayincilik Birimi
ile temasa gegebilirler. Thtiya¢ duyuldugunda Yayin
Kurulu'nun kendi i¢inde ¢dzemedigi konular i¢in
tarafsiz bir temsilci atanmaktadir. Itiraz ve sikayetler
i¢in karar verme siireglerinde nihai karar1 Bag Edit6r
verecektir.

Saglik Bilimlerinde Ileri Arastirmalar Dergisi her
makalenin https://dergipark.org.tr/tr/pub/sabiad
adresinden erisebileceginiz Telif Hakki Anlagsmasi
Formu ile beraber gonderilmesini talep eder. Yazarlar,
basili ya da elektronik formatta yer alan resimler,
tablolar ya da diger her tiirli igerik dahil daha once
yayinlanmis bir alintiy1 kullanirken telif hakki
sahibinden izin almalidirlar. Bu konudaki yasal, mali
ve cezai sorumluluk yazar(lar)a aittir.

Dergide yayinlanan makalelerde ifade edilen goriigler
ve fikirler Saglik Bilimlerinde fleri Arastirmalar
Dergisi, Editor, Editor Yardimcilari, Yayin Kurulu ve
Yayincrnin degil, yazar(lar)in bakis agilarini yansitir.
Editor, Editor Yardimcilari, Yaymn Kurulu ve Yayinci,
bu gibi durumlar i¢in hi¢bir sorumluluk ya da
yukiimliliik kabul etmemektedir. Yaymlanan icerik
ile ilgili tim sorumluluk yazarlara aittir.

Yayin Politikas:

Dergi yayin etiginde en yiiksek standartlara baghdir
ve Committee on Publication Ethics (COPE),
Directory of Open Access Journals (DOAJ), Open
Access Scholarly Publishers Association (OASPA) ve
World Association of Medical Editors (WAME)
tarafindan yayinlanan etik yayincilik ilkelerini
benimser; Principles of Transparency and Best
Practice in Scholarly Publishing baslig altinda ifade
edilen ilkeler i¢in: https://publicationethics.org/
resources/guidelines-new/principles-transparency-
and-best-practice-scholarly-publishing

Gonderilen makaleler derginin amag ve kapsamina
uygun olmalidir. Orijinal, yayinlanmamis ve bagka bir

dergide degerlendirme siirecinde olmayan, her bir
yazar tarafindan icerigi ve gonderimi onaylanmis
yazilar degerlendirmeye kabul edilir.

Makale yayinlanmak tizere Dergiye gonderildikten
sonra yazarlardan hicbirinin ismi, tim yazarlarin
yazili izni olmadan yazar listesinden silinemez ve yeni
bir isim yazar olarak eklenemez ve yazar sirasi
degistirilemez.

Intihal, duplikasyon, sahte yazarlik/inkar edilen
yazarlik, aragtrma/veri fabrikasyonu, makale
dilimleme, dilimleyerek yayn, telif haklari ihlali ve
¢ikar catigmasinin gizlenmesi, etik dis1 davranislar
olarak kabul edilir. Kabul edilen etik standartlara
uygun olmayan tim makaleler yayindan ¢ikarilir.
Buna yayindan sonra tespit edilen olas1 kuraldisi,
uygunsuzluklar igeren makaleler de dahildir.

Intihal

On kontrolden gegirilen makaleler, iThenticate
yazilimi kullanilarak intihal igin taranir. Intihal/kendi
kendine intihal tespit edilirse yazarlar bilgilendirilir.
Editorler, gerekli olmas: halinde makaleyi
degerlendirme ya da diretim siirecinin ¢esitli
asamalarinda intihal kontroliine tabi tutabilirler.
Yitksek benzerlik oranlari, bir makalenin kabul
edilmeden Once ve hatta kabul edildikten sonra
reddedilmesine neden olabilir. Makalenin tiiriine bagh

olarak, bunun oranin %15 veya %20'den az olmasi
beklenir.

Cift Kor Hakemlik

Intihal kontroliinden sonra, uygun olan makaleler bas
editor tarafindan orijinallik, metodoloji, islenen
konunun 6nemi ve dergi kapsamui ile uyumlulugu
acisindan degerlendirilir. Edit6r, makalelerin adil bir
sekilde cift tarafli kor hakemlikten ge¢mesini saglar
ve makale bi¢imsel esaslara uygun ise, gelen yaziy1
yurticinden ve /veya yurtdisindan en az iki hakemin
degerlendirmesine sunar, hakemler gerek gordigii
takdirde yazida istenen degisiklikler yazarlar
tarafindan yapildiktan sonra yayilanmasina onay
verir.

Acik Erisim flkesi

Dergi agik erisimlidir ve derginin tiim igerigi okura ya
da okurun dahil oldugu kuruma fiicretsiz olarak
sunulur. Okurlar, ticari amag haricinde, yayinci ya da
yazardan izin almadan dergi makalelerinin tam
metnini okuyabilir, indirebilir, kopyalayabilir, arayabilir
ve link saglayabilir. Bu BOAI agik erisim tanimiyla
uyumludur.


https://dergipark.org.tr/tr/pub/sabiad
https://dergipark.org.tr/tr/journal/499/file-manager/15615/download
https://dergipark.org.tr/tr/journal/499/file-manager/15615/download
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Derginin agik erisimli makaleleri Creative Commons
Atif-GayriTicari 4.0 Uluslararas: (CC BY-NC 4.0)
(https://creativecommons.org/licenses/by-nc/4.0/
deed.tr ) olarak lisanslidir.

Telif Hakkinda

Yazarlar dergide yayinlanan c¢aligmalarinin telif
hakkina sahiptirler ve ¢alismalar1 Creative Commons
Atif-GayriTicari 4.0 Uluslararas1 (CC BY-NC 4.0)
https://creativecommons.org/licenses/by-nc/4.0/deed.
tr olarak lisanshidir. CC BY-NC 4.0 lisansy, eserin ticari
kullanim disinda her boyut ve formatta paylasiimasina,
kopyalanmasina, ¢ogaltilmasina ve orijinal esere uygun
sekilde atifta bulunmak kaydiyla yeniden diizenleme,
doniistiirme ve eserin tizerine inga etme déhil adapte
edilmesine izin verir.

Makale Hazirlama

Makaleler, ICMJE-Recommendations for the
Conduct, Reporting, Editing and Publication of
Scholarly Work in Medical Journals (updated in
December 2015 - http://www.icmje.org/icmje-
recommendations.pdf) ile uyumlu olarak
hazirlanmalidir. Randomize ¢aligmalar CONSORT,
gozlemsel caligmalar STROBE, tanisal degerli
¢alismalar STARD, sistematik derleme ve meta-
analizler PRISMA, hayvan deneyli ¢aligmalar
ARRIVE ve randomize olmayan davranis ve halk
sagligiyla ilgili ¢alisgmalar TREND kilavuzlarina
uyumlu olmalidir.

Makaleler sadece https://dergipark.org.tr/tr/pub/
sabiad adresinde yer alan derginin online makale
yiikleme ve degerlendirme sistemi tizerinden
gonderilebilir. Farklt mecralardan gonderilen
makaleler degerlendirilmeye alinmayacaktir.

Gonderilen makalelerin dergi yazim kurallarina
uygunlugu ilk olarak Yaymcilik Birimi tarafindan
kontrol edilecek, derginin yazim kurallarina uygun
hazirlanmamig makaleleri teknik diizeltme talepleri
ile birlikte yazarlarina geri gonderilecektir.

Yazar(lar)in agagidakileri sunmalar: gerekir:

Telif Haklar1 Formu

Kapak sayfasi: Gonderilen tiim makalelerle birlikte
ayr1 bir kapak sayfas1 da gonderilmelidir. Bu sayfada;

« Makalenin Tiirk¢e ve Ingilizce bashigi ve 50
karakteri gegmeyen Tiirkce ve Ingilizce kisa baglig1,

o Yazarlarin isimleri, kurumlari, egitim dereceleri
ve ORCID numaralari

o Finansal destek bilgisi ve diger destek kaynaklar1
hakkinda detayl bilgi,

o Sorumlu yazarin ismi, adresi, telefonu (cep
telefonu dahil), faks numarasi ve e-posta adresi,

o Makale hazirlama siirecine katkida bulunan ama
yazarlik kriterlerini kargilamayan bireylerle ilgili
bilgileri igermelidir.

Ozet: Editore Mektup tiiriindeki yazilar disinda kalan
tiim makalelerin Tiirkge ve Ingilizce 6zetleri olmalidir.
Ozgﬁn Arastirma makalelerinin 6zetleri “Amacg”,
“Gere¢ ve Yontem”, “Bulgular” ve “Sonu¢” alt
basliklarini igerecek bicimde hazirlanmalidir. Olgu
sunumu ve derleme tiiriindeki yazilarin Ozet

boliimlerinde alt basliklar yazilmamalidir.

Anahtar Sozciikler: Tiim makaleler en az 3 en fazla
6 anahtar kelimeyle birlikte gonderilmeli, anahtar
sozciikler 6zetin hemen altina yazilmalidir. Kisaltmalar
anahtar sozciik olarak kullanilmamalidir. Anahtar
sozciikler National Library of Medicine (NLM)
tarafindan hazirlanan Medical Subject Headings
(MeSH) veritabanindan segilmelidir.

Makale Tiirleri

Ozgiin Arastirma: Ana metin; “Girig”, “Gereg ve
3«

Yontem”, “Bulgular” ve “Tartigma” alt baghiklarindan
olugmalidir.

Ozgiin Aragtirmalarla ilgili sinirlandirmalar igin
liitfen Tablo 1'i inceleyiniz.

Sonucu desteklemek i¢in istatistiksel analiz genellikle
gereklidir. Istatistiksel analiz, tibbi dergilerdeki
istatistik verileri bildirme kurallarina gére yapilmalidir
(Altman DG, Gore SM, Gardner M]J, Pocock SJ.
Statistical guidelines for contributors to medical
journals. Br Med J 1983: 7; 1489-93). Istatiksel analiz
ile ilgili bilgi, Gereg ve Yontemler boliimil iginde ayr1
bir alt baglik olarak yazilmali ve kullanilan yazilim
kesinlikle tanimlanmalidur.

Birimler, uluslararasi birim sistemi olan International
System of Units (SI)’a uygun olarak hazirlanmalidir.

Editoryel Yorum: Dergide yayinlanan bir
arastirmanin, o konunun uzmani olan veya tist
diizeyde degerlendirme yapan bir hakem tarafindan
kisaca yorumlanmasi amacini tagimaktadir. Yazar(lar),
dergi tarafindan secilip davet edilir. Ozet, anahtar
sozclk, tablo, sekil, resim ve diger gorseller
kullanilmaz.
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Davetli Derleme: Konunun alaninda birikimi olan
ve bu birikimleri uluslararasi literatiire yayin ve atif
sayisi olarak yansimis uzmanlar tarafindan hazirlanmig
yazilar degerlendirmeye alinir. Yazar(lar) dergi
tarafindan da davet edilebilir. Bir bilgi ya da konunun
klinikte kullanilmasi i¢in vardig son diizeyi anlatan,
tartisan, degerlendiren ve gelecekte yapilacak
calismalara yon veren bir diizeyde hazirlanmalidir.
Ana metin; “Giris’, “Klinik ve Arastirma Etkileri” ve
“Sonu¢” bolumlerini icermelidir. Derleme tiirtindeki
yazilarla ilgili kisitlamalar i¢in litfen Tablo 1’i
inceleyiniz.

Olgu Sunumu: Olgu sunumlart igin sinirli sayida yer
ayrilmakta ve sadece ender goriilen, tani ve tedavisi
gli¢ olan hastaliklarla ilgili, yeni bir yontemi tarif eden,
kitaplarda yer verilmeyen bilgiler yansitan, ilgi ¢ekici
ve Ogretici Ozelligi olan olgular yayina kabul
edilmektedir. Ana metin; “Girig”, “Olgu Sunumu”,
“Tartisma’ ve Sonug” alt basliklarini icermelidir. Olgu
Sunumlariyla ilgili kisitlamalar igin liitfen Tablo 11

inceleyiniz.

Editore Mektup: Yazar(lar), dergide daha once
yayinlanan bir yazinin 6nemini, gézden kagan bir
ayritisini ya da eksik kisimlarini tartigabilir. Ayrica
derginin kapsamina giren alanlarda okurlarin ilgisini
gekebilecek konular ve 6zellikle egitici olgular hakkinda
da Editére Mektup formatinda yazilar
yayinlanabilir. Okuyucular da yayinlanan yazilar
hakkinda yorum formatinda Edit6re Mektup yazilarin
sunabilirler. Bu metinde, 6zet, anahtar s6zciik, tablo,
sekil, resim ve diger gorseller kullanilmaz. Ana metin
alt bagliksi1z olmalidir. Hakkinda mektup yazilan yayina
iliskin cilt, y1l, say1, sayfa numaralari, yazi bashg: ve
yazar(lar)mn adlar agik bir sekilde belirtilmeli, kaynak
listesinde yazilmal ve metin i¢cinde atifta bulunulmahdir.

Tablolar

Tablolar ana dosyaya eklenmeli, kaynak listesi

sonrasinda sunulmali, ana metin igerisindeki gegis
siralarina uygun olarak numaralandirilmalidir.
Tablolarin tizerinde tanimlayici bir baglik yeralmali ve
tablo icerisinde gecen kisaltmalarin agilimlar: tablo
altina yazilmalidir. Tablolar Microsoft Office Word
dosyasi i¢cinde “Tablo Ekle” komutu kullanilarak
hazirlanmali ve kolay okunabilir sgekilde
diizenlenmelidir. Tablolarda sunulan veriler ana
metinde sunulan verilerin tekrar: olmamaly; verileri
destekleyici nitelikte olmalidir.

Tablo 1: Makale tiirleri icin kisitlamalar

Makale tiirii Sozciik Ozet sozciik limiti Kaynak Tablo Resim limiti

limiti limiti limiti
Ozgiin 3500 250 (Alt basliklr) 50 6 7 ya da toplamda 15 resim
Arastirma
Davetli 5000 250 50 6 10 ya da toplamda 20 resim
Derleme
Olgu Sunumu 1000 200 15 Tablo yok 10 ya da toplamda 20 resim
Editére Mektup 500 Uygulanamaz 5 Tablo yok Resim yok
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Resim ve Resim Altyazilari

Resimler, grafikler ve fotograflar (TIFF ya da JPEG
formatinda) ayr: dosyalar halinde sisteme
yiiklenmelidir. Gorseller bir Word dosyast dokiimani
ya da ana metin igerisinde sunulmamalidir. Alt
birimlere ayrilan gorseller oldugunda, alt birimler tek
bir gorsel igerisinde verilmemelidir. Her bir alt birim
sisteme, ayr1 bir dosya olarak yiiklenmelidir. Resimler
alt birimleri belli etmek amaciyla etiketlenmemelidir
(a, b, c vb.). Resimlerde altyazilari desteklemek i¢in
kalin ve ince oklar, ok basi, yildizlar, asteriksler ve
benzer isaretler kullanilabilir. Makalenin geri
kalaninda oldugu gibi resimlerde kor olmalidir. Bu
sebeple, resimlerde yer alan kisi ve kurum bilgilerine
kesinlikle yer verilmemelidir.. Gorsellerin minimum
¢oztinirligii 300 DPI olmalidir. Degerlendirme
stirecindeki aksakliklar: 6nlemek i¢in gonderilen tiim
gorsellerin ¢oziiniirliigii net ve biiyiik boyutlu
(minimum boyutlar 100x100 mm) olmalidir. Resim
altyazilar1 ana metnin sonunda yer almalidur.

Makale igerisinde gegen tiim kisaltmalar, ana metin
ve Ozette ayr1 ayr1 olmak iizere ilk kez kullanildiklar
yerde agiklanarak kisaltma agiklamanin ardindan
parantez igerisinde verilmelidir.

Anametin icerisinde cihaz, yazilim, ila¢ vb. tirtinlerden
bahsedildiginde @iriiniin ismi, iireticisi, tiretildigi sehir
ve {ilke bilgisini iceren tiim bilgiler parantez i¢inde
verilmelidir; “Discovery St PET/CT scanner (General
Electric, Milwaukee, WI, USA)”.

Tim kaynaklar, tablolar ve resimlere ana metin
igerisinde uygun olan yerlere sirayla numara verilerek
atif yapilmalidir.

Ozgiin arastirmalarin kisitlliliklar, engelleri ve
yetersizlikleri Sonu¢ paragrafi 6ncesi “Tartigma”
bolimiinde yer almalidir.

Revizyonlar

Yazar(lar) makalelerin revizyon dosyalarini gonderirken,
ana metin lizerinde yaptiklar1 degisiklikleri isaretlemeli,
ek olarak, hakemler tarafindan 6ne siiriilen 6nerilerle
ilgili notlarin1 “Hakemlere Cevap” dosyasinda
gondermelidir. Hakemlere Cevap dosyasinda her bir
hakemin yorumunun ardindan yazarin cevabi gelmeli
ve degisikliklerin yapildig1 satir numaralar1 da ayrica
belirtilmelidir. Revize edilen makaleler karar mektubunu
takip eden 30 giin icerisinde dergiye génderilmelidir.
Makalenin revize versiyonu belirtilen siire icerisinde
yliklenemezse, revizyon secenegi iptal olabilir. Yazar(lar)
1n revizyon i¢in ek siireye ihtiyag duymasi durumunda
uzatma taleplerini ilk 30 giin sona ermeden dergiye
iletmeleri gerekmektedir.

Yayina kabul edilen makaleler dil bilgisi, noktalama
ve bi¢im acisindan kontrol edilir. Yayin siireci
tamamlanan makaleler, yayin planina dahil edildikleri
say1yla birlikte yayimlanmadan 6nce erken ¢evrimigi
formatinda dergi web sitesinde yayina alinir. Kabul
edilen makalelerin baskiya hazir PDF dosyalar:
sorumlu yazarlara iletilir ve yayin onaylarinin 2 giin
igerisinde dergiye iletilmesi istenir.

Kaynaklar

Atif yapilirken en son ve en giincel yayinlar tercih
edilmelidir. Atif yapilan erken ¢evrimigi
makalelerin DOI numaralar1 mutlaka
saglanmalidir. Kaynaklarin dogrulugundan
yazar(lar) sorumludur. Dergi isimleri Index
Medicus/Medline/PubMed’de yer alan dergi
kisaltmalari ile uyumlu olarak kisaltilmalidir. Alt1
ya da daha az yazar oldugunda tiim yazar isimleri
listelenmelidir. Eger 7 ya da daha fazla yazar varsa
ilk 6 yazar yazildiktan sonra “et al” yazilmalidir.
Ana metinde kaynaklara atif yapilirken parantez
icinde Arap rakamlari kullanilmalidir. Farkli yayin
tiirleri icin kaynak stilleri asagidaki 6rneklerde
sunulmustur:

Dergi makalesi: Blasco V, Colavolpe JC, Antonini F,
Zieleskiewicz L, Nafati C, Albanése J, et al. Long-term
outcome in kidney recipients from donors treated with
hydroxyethylstarch 130/0.4 and hydroxyethylstarch
200/0.6. Br ] Anaesth 2015;115(5):797-8.

Kitap boliimii: Sherry S. Detection of thrombi. In:
Strauss HE, Pitt B, James AE, editors. Cardiovascular
Medicine. St Louis: Mosby; 1974.p.273-85.

Tek yazarlhi kitap: Cohn PF. Silent myocardial
ischemia and infarction. 3rd ed. New York: Marcel
Dekker; 1993.

Yazar olarak editor(ler): Norman IJ, Redfern SJ,
editors. Mental health care for elderly people. New
York: Churchill Livingstone; 1996.

Toplantida sunulan yazi: Bengisson S. Sothemin BG.
Enforcement of data protection, privacy and security
in medical informatics. In: Lun KC, Degoulet P,
Piemme TE, Rienhoff O, editors. MEDINFO 92.
Proceedings of the 7th World Congress on Medical
Informatics; 1992 Sept 6-10; Geneva, Switzerland.
Amsterdam: North-Holland; 1992.p.1561-5.

Bilimsel veya teknik rapor: Smith P. Golladay K.
Payment for durable medical equipment billed during
skilled nursing facility stays. Final report. Dallas (TX)
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Dept. of Health and Human Services (US). Office of
Evaluation and Inspections: 1994 Oct. Report No:
HHSIGOE 169200860.

Tez: Kaplan SI. Post-hospital home health care: the
elderly access and utilization (dissertation). St. Louis
(MO): Washington Univ. 1995.

Yayina kabul edilmis ancak heniiz basilmamis
yazilar: Leshner AI. Molecular mechanisms of cocaine
addiction. N Engl ] Med In press 1997.

Erken Cevrimigci Yayin: Aksu HU, Ertiirk M, Gil M,
Uslu N. Successful treatment of a patient with
pulmonary embolism and biatrial thrombus. Anadolu
Kardiyol Derg 2012 Dec 26. doi: 10.5152/akd.2013.062.
[Epub ahead of print]

Elektronik formatta yayinlanan yazi: Morse SS.
Factors in the emergence of infectious diseases. Emerg
Infect Dis (serial online) 1995 Jan-Mar (cited 1996
June 5): 1(1): (24 screens). Available from: URL: http:/
www.cdc.gov/ncidodIEID/cid.htm.

Son Kontrol Listesi

« Editore mektup

o]

Makalenin tiri

o

Baska bir dergiye gonderilmemis oldugu
bilgisi

Sponsor veya ticari bir firma ile iligkisi (varsa
belirtiniz)

Istatistik kontroliiniin yapildig: (arastirma
makaleleri i¢in)

Kaynaklarin NLM referans sistemine gore
belirtildigi

*  Yazar Formu

» Telif Hakki Anlagmasi Formu

* Makale kapak sayfasi

° Makalenin kategorisi

]

Makalenin Tiirkge ve Ingilizce bashg:

o

Makalenin Tiirkge ve Ingilizce kisa baglig

o

Yazarlarin ismi soyadi, unvanlar1 ve bagh
olduklar: kurumlar (iniversite ve
fakiilte bilgisinden sonra sehir ve tilke bilgisi de
yer almalidir), e-posta adresleri

Sorumlu yazarin e-posta adresi, agik yazigma
adresi, is telefonu, GSM, faks no’su

o

Tim yazarlarin ORCID’leri

* Makale ana metin dosyasinda olmasi gerekenler

Makalenin Tiirkge ve Ingilizce baghig

Ozetler 250 kelime Tiirk¢e ve 250 kelime
Ingilizce, (olgu sunumlarinda 6zet 200 kelime
Tiirkge ve 200 kelime Ingilizce)

Anahtar Kelimeler: 3 -6 Tiirkge ve 3 -6 Ingilizce
Makale ana metin bolimleri

Kaynaklar

Tesekkiir (varsa belirtiniz)

Tablolar-Resimler, Sekiller (baslik, tanim ve alt
yazilariyla)


http://www.cdc.gov/ncidodlElD/cid.htm
http://cdn.istanbul.edu.tr/FileHandler2.ashx?f=yazar-formu_istanbul-tip-fakultesi-dergisi_637075918679027861.docx
http://cdn.istanbul.edu.tr/FileHandler2.ashx?f=itf_telifhakkianlasmasiformu.doc
http://cdn.istanbul.edu.tr/FileHandler2.ashx?f=kapaksayfasijmedguncel.docx
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Aims and Scope

Journal of Advanced Research in Health
Sciences (JARHS) is an international, scientific, open
access periodical published in accordance with
independent, unbiased, and double-blinded peer-
review principles. The journal is the official publication
of Institute of Health Sciences of Istanbul University
and it is published every 4 months on February, June,
and October. The publication language of the journal
is English as of June 2023.

Journal of Advanced Research in Health
Sciences (JARHS) aims to contribute to the literature
by publishing manuscripts at the highest scientific
level on all fields of medicine. The journal publishes
original experimental and clinical research articles,
reports of rare cases, reviews that contain sufficient
amount of source data conveying the experiences of
experts in a particular field, and letters to the editors
as well as brief reports on a recently established
method or technique or preliminary results of original
studies related to all disciplines of medicine from all
countries.

Editorial Policies and Peer Review Process

The editorial and publication processes of the journal
are shaped in accordance with the guidelines of the
International Council of Medical Journal Editors
(ICMJE), the World Association of Medical Editors
(WAME), the Council of Science Editors (CSE), the
Committee on Publication Ethics (COPE), the
European Association of Science Editors (EASE), and
National Information Standards Organization (NISO).
The journal conforms to the Principles of Transparency
and Best Practice in Scholarly Publishing (doaj.org/
bestpractice).

Originality, high scientific quality, and citation
potential are the most important criteria for a
manuscript to be accepted for publication. Manuscripts
submitted for evaluation should not have been
previously presented or already published in an
electronic or printed medium. The journal should be
informed of manuscripts that have been submitted to
another journal for evaluation and rejected for
publication. The submission of previous reviewer
reports will expedite the evaluation process.
Manuscripts that have been presented in a meeting
should be submitted with detailed information on the
organization, including the name, date, and location
of the organization.

Manuscripts submitted to Journal of Advanced

Research in Health Sciences will go through a double-
blind peer-review process. Each submission will be
reviewed by at least two external, independent peer
reviewers who are experts in their fields in order to
ensure an unbiased evaluation process. The editorial
board will invite an external and independent editor
to manage the evaluation processes of manuscripts
submitted by editors or by the editorial board members
of the journal. The Editor in Chiefis the final authority
in the decision-making process for all submissions.

An approval of research protocols by the Ethics
Committee in accordance with international
agreements (World Medical Association Declaration
of Helsinki “Ethical Principles for Medical Research
Involving Human Subjects,” amended in October
2013, www.wma.net) is required for experimental,
clinical, and drug studies and for some case reports.
If required, ethics committee reports or an equivalent
official document will be requested from the author(s).
For manuscripts concerning experimental research
on humans, a statement should be included that shows
that written informed consent of patients and
volunteers was obtained following a detailed
explanation of the procedures that they may undergo.
For studies carried out on animals, the measures taken
to prevent pain and suffering of the animals should
be stated clearly. Information on patient consent, the
name of the ethics committee, and the ethics
committee approval number should also be stated in
the Materials and Methods section of the manuscript.
It is the author(s)’ responsibility to carefully protect
the patients’ anonymity. For photographs that may
reveal the identity of the patients, signed releases of
the patient or of their legal representative should be
enclosed.

All submissions are screened by a similarity detection
software (iThenticate by CrossCheck).

In the event of alleged or suspected research
misconduct, e.g., plagiarism, citation manipulation,
and data falsification/fabrication, the Editorial Board
will follow and act in accordance with COPE
guidelines.

Each individual listed as an author should fulfill the
authorship criteria recommended by the International
Committee of Medical Journal Editors

(ICMJE - www.icmje.org). The ICMJE recommends
that authorship be based on the following 4 criteria:

1. Substantial contributions to the conception or
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design of the work; or the acquisition, analysis, or
interpretation of data for the work; AND

2. Drafting the work or revising it critically for
important intellectual content; AND

3. Final approval of the version to be published; AND

4. Agreement to be accountable for all aspects of the
work in ensuring that questions related to the
accuracy or integrity of any part of the work are
appropriately investigated and resolved.

In addition to being accountable for the parts of the
work he/she has done, an author should be able to
identify which co-authors are responsible for specific
other parts of the work. In addition, authors should
have confidence in the integrity of the contributions of
their co-authors.

All those designated as authors should meet all four
criteria for authorship, and all who meet the four
criteria should be identified as authors. Those who do
not meet all four criteria should be acknowledged in
the title page of the manuscript.

The Editorial Board of the journal handles all appeal
and complaint cases within the scope of COPE
guidelines. In such cases, authors should get in direct
contact with the editorial office regarding their appeals
and complaints. When needed, an ombudsperson may
be assigned to resolve cases that cannot be resolved
internally. The Editor in Chief is the final authority in
the decision-making process for all appeals and
complaints.

Journal of Advanced Research in Health Sciences
requires each submission to be accompanied by a
Copyright Agreement Form (available for download
at https://dergipark.org.tr/en/pub/sabiad). When
using previously published content, including figures,
tables, or any other material in both print and
electronic formats, authors must obtain permission
from the copyright holder. Legal, financial and
criminal liabilities in this regard belong to the
author(s).

Statements or opinions expressed in the manuscripts
published in Journal of Advanced Research in Health
Sciences reflect the views of the author(s) and not the
opinions of the editors, the editorial board, or the
publisher; the editors, the editorial board, and the
publisher disclaim any responsibility or liability for
such materials. The final responsibility in regard to
the published content rests with the authors.

Publication Policy

The journal is committed to upholding the highest
standards of publication ethics and pays regard to
Principles of Transparency and Best Practice in
Scholarly Publishing published by the Committee on
Publication Ethics (COPE), the Directory of Open
Access Journals (DOAJ), the Open Access Scholarly
Publishers Association (OASPA), and the World
Association of Medical Editors (WAME) on https://
publicationethics.org/resources/guidelines-new/
principles-transparency-and-best-practice-scholarly-
publishing

The subjects covered in the manuscripts submitted to
the Journal for publication must be in accordance with
the aim and scope of the Journal. Only those
manuscripts approved by every individual author and
that were not published before in or sent to another
journal, are accepted for evaluation.

Changing the name of an author (omission, addition
or order) in papers submitted to the Journal requires
written permission of all declared authors.

Plagiarism, duplication, fraud authorship/denied
authorship, research/data fabrication, salami slicing/
salami publication, breaching of copyrights, prevailing
conflict of interest are unethical behaviors. All
manuscripts not in accordance with the accepted
ethical standards will be removed from the publication.
This also contains any possible malpractice discovered
after the publication.

Plagiarism

Submitted manuscripts that pass preliminary control
are scanned for plagiarism using iThenticate software.
If plagiarism/self-plagiarism will be found authors
will be informed. Editors may resubmit manuscript
for similarity check at any peer-review or production
stage if required. High similarity scores may lead to
rejection of a manuscript before and even after
acceptance. Depending on the type of article and the
percentage of similarity score taken from each article,
the overall similarity score is generally expected to be
less than 15 or 20%.

Double Blind Peer-Review

After plagiarism check, the eligible ones are evaluated
by the editors-in-chief for their originality,
methodology, the importance of the subject covered
and compliance with the journal scope. The editor
provides a fair double-blind peer review of the
submitted articles and hands over the papers matching
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the formal rules to at least two national/international
referees for evaluation and gives green light for
publication upon modification by the authors in

accordance with the referees’ claims.

Open Access Statement

The journal is an open access journal and all content
is freely available without charge to the user or his/
her institution. Except for commercial purposes, users
are allowed to read, download, copy, print, search, or
link to the full texts of the articles in this journal
without asking prior permission from the publisher
or the author. This is in accordance with the BOAI
definition of open access.

The open access articles in the journal are licensed
under the terms of the Creative Commons Attribution-
NonCommercial 4.0 International (CC BY-NC 4.0)
license. (https://creativecommons.org/licenses/by-
nc/4.0/deed.en )

Copyright Notice

Authors publishing with the journal retain the
copyright to their work licensed under the Creative
Commons Attribution-NonCommercial 4.0
International license (CC BY-NC 4.0) (https://
creativecommons.org/licenses/by-nc/4.0/ ) which
permits unrestricted, non-commercial use,
distribution, and reproduction in any medium,
provided the original work is properly cited.

Manuscript Preparation

The manuscripts should be prepared in accordance
with ICMJE-Recommendations for the Conduct,
Reporting, Editing, and Publication of Scholarly Work
in Medical Journals (updated in December 2015 -
http://www.icmje.org/icmje-recommendations.pdf).
Author(s) are required to prepare manuscripts in
accordance with the CONSORT guidelines for
randomized research studies, STROBE guidelines for
observational original research studies, STARD
guidelines for studies on diagnostic accuracy, PRISMA
guidelines for systematic reviews and meta-analysis,
ARRIVE guidelines for experimental animal studjies,
and TREND guidelines for non-randomized public
behavior.

Manuscripts can only be submitted through the
journal’s online manuscript submission and evaluation
system, available at https://dergipark.org.tr/tr/pub/
sabiad Manuscripts submitted via any other medium
will not be evaluated.

Manuscripts submitted to the journal will first go
through a technical evaluation process where the

editorial office staff will ensure that the manuscript
has been prepared and submitted in accordance with
the journal’s guidelines. Submissions that do not
conform to the journal’s guidelines will be returned
to the submitting author with technical correction
requests.

Author(s) are required to submit the following:
« Copyright Agreement Form,

Title page: A separate title page should be submitted
with all submissions and this page should include:

o The full title of the manuscript as well as a short title
(running head) of no more than 50 characters,

« Name(s), affiliations, highest academic degree(s) and
ORCID ID(s) of the author(s),

o Grant information and detailed information on the
other sources of support,

« Name, address, telephone (including the mobile
phone number) and fax numbers, and email address
of the corresponding author,

o Acknowledgment of the individuals who contributed
to the preparation of the manuscript but who do not
fulfil the authorship criteria.

Abstract: A Turkish and an English abstract should
be submitted with all submissions except for Letters
to the Editor. Submitting a Turkish abstract is not
compulsory for international authors. The abstract of
Original Articles should be structured with
subheadings (Objective, Materials and Methods,
Results, and Conclusion). Abstracts of Case Reports
and Reviews should be unstructured. Please check
Table 1 below for word count specifications.

Keywords: Each submission must be accompanied
by a minimum of three to a maximum of six keywords
for subject indexing at the end of the abstract. The
keywords should be listed in full without abbreviations.
The keywords should be selected from the National
Library of Medicine, Medical Subject Headings
database (http://www.nlm.nih.gov/mesh/MBrowser.
html).

Manuscript Types

Original Articles: This is the most important type of
article since it provides new information based on
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producer of the product, and city and the country of
the company (including the state if in USA), should
be provided in parentheses in the following format:
“Discovery St PET/CT scanner (General Electric,
Milwaukee, WI, USA)”

All references, tables, and figures should be referred
to within the main text, and they should be numbered
consecutively in the order they are referred to within
the main text.

Limitations, drawbacks, and the shortcomings of
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