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Distribution of the papers presented orally at the conference by countries

TURKIYE 27 47,37%
ALGERIA 15 26,32%
MALAYSIA 5 8,78%
INDIA 2 3,51%
INDONESIA 2 3,51%
PORTUGAL 2 3,51%
ITALY 1 1,75%
KKTC 1 1,75%
NIGERIA 1 1,75%
ROMANIA 1 1,75%
TOTAL 57 100%
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SATURDAY /10:00-12:30
SESSION: 1 HALL: 1/ MODERATOR
Res. Assist. Dr. Melikan AKBAS

AUTHORS UNIVERSITY/INSTITUTION TOPICTITLE
INVESTIGATION OF SURFACE
Emre EROL Kardemir A.S. ROUGHNESS AND PERPENDITURE

Prof. Dr. Mustafa GUNAY

Karabiik Universitesi

TOLERANCE IN RAIL CUTTING WITH
CIRCULAR SAW

Cevher Kursat MACIT
Merve HORLU
Burak TANYERI
Bunyamin AKSAKAL

Firat Universitesi
Aisin Otomotiv Pargalar1 Sanayi
ve Ticaret A.S

GRAFEN OKSIT NANOPARTIKULLERI
ILE GUCLENDIRILMIiS BAKIR MATRISLI
KOMPOZITLERIN SICAK PRESLEME
TEKNIGI ILE URETIMI VE ROBOTIK
TAKTIK SENSOR iLE ASINMA
KAYBININ DEGERLENDIRILMESINDE
YENI BIR YAKLASIM

Prof. Dr. Mustafa GUNAY
Mehmet Erdi KORKMAZ

Karabiik Universitesi

INVESTIGATION OF THE HOLE
QUALITY IN DRILLING AISI430 STEEL
WITH A COATED CARBIDE DRILL

Res. Assist. Dr. Melikan
AKBAS

Konya Teknik Universitesi

ORIENTED THIN SECTION
APPLICATIONS AND ITS IMPORTANCE
FOR FUSULINID FORAMINIFERA
DETERMINATION: “FUSULINELLA
PRAECOLANIAE SAFONOVA, 1951~

Lect. Dr. Ferit ARTKIN

Kocaeli Universitesi

INDUSTRIAL APPLICATIONS AND
OPTICAL MEASUREMENT TECHNIQUES
FOR MACHINE TOOLS

Assist. Prof. Recep
CAKMAK

Samsun Universitesi

AN ALTERNATIVE GREEN TARIFF
PROPOSAL TO THE GREEN
ELECTRICITY TARIFF IN TURKEY

Lect. Dr. Ferit ARTKIN

Kocaeli Universitesi

APPLICATIONS OF WELDING METHODS
IN MANUFACTURING TECHNOLOGIES
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SATURDAY /10:00-12:30
SESSION: 1 HALL: 2/ MODERATOR
Assist. Prof. Siimeyra TOPAL

AUTHORS UNIVERSITY/INSTITUTION TOPICTITLE
ASSISt'%OPf‘ASLﬁmeyr"‘ b — DEPREM SONRASI COCUK HASTADA
. . ahramanmaras 'stikia CRUSH SENDROMUNA VE HEMSIRELIK
Assist. Prof. Sinem Universitesi BAKIMI
YALNIZOGLU CAKA
Assist, Prof. Saliha
YURTCICEK EREN Mus Alparslan Uviversitesi CERVICAL CANCER AND HPV VACCINE
Assist. Prof. Omer
YILDIRIM

Assist. Prof. Siimeyra

Kahramanmaras Istiklal

KAHRAMANMARAS DEPREMI
YASAMIS OLAN ENGELLI COCUGA

TOPAL Universitesi SAHIP ANNE: VAKA SUNUMU
Lect. DJ\y%uAfKBAS fzmir Kavram Meslek Yiiksek | CARDIOVASCULAR SIDE EFFECTS AND
: Okulu NURSING MANAGEMENT IN CANCER
Prof. Dr. Fisun SENUZUN L . .
AYKAR Izmir Tinaztepe Universitesi TREATMENT

Deniz PARLAK
Assoc. Prof. Cemalettin
AYVAZOGLU

Ardahan Goéle Devlet Hastanesi
Ardahan Universitesi

INVESTIGATION OF 0-48 HOUR PERIOD

SATURATION LEVELS OF POSTNATAL

LIVE BIRTHS AT DIFFERENT ALTITUDE
LEVELS

Lect. Fatih ULUKAYA
Lect. Mustafa TATLICAN

Kiitahya Saglik Bilimleri
Universitesi
Dokuz Eyliil Universitesi

THE IMPACT OF OCCUPATIONAL
HEALTH AND SAFETY TRAINING ON
THE KNOWLEDGE AND AWARENESS

OF NURSING STUDENTS

Lect. Mustafa TATLICAN
Prof, Dr. Hasan SELIM

Dokuz Eyliil Universitesi

THE EFFECT OF OCCUPATIONAL
HEALTH AND SAFETY LITERACY ON
WORK PERFORMANCE: PRACTICE OF A
MIXED METHOD
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SATURDAY /10:00-12:30
SESSION: 1 HALL: 3/ MODERATOR
Prof. Dr. Manole COJOCARU

AUTHORS

UNIVERSITY/INSTITUTION

TOPIC TITLE

FATIHA FEDDAG

Relizane Hospital

IMPROVING POST-CESAREAN PAIN
CONTROL: THE ROLE OF
TRANSVERSUS ABDOMINIS PLANE
(TAP) BLOCK

FATIHA FEDDAG
ABDELKRIM BOUADJEMI

Relizane Hospital
Relizane University

ISCHEMIC STROKE THROMBOLYSIS: A
VITAL EMERGENCY INTERVENTION

RODOLFO REDA
ALESSIO ZANZA
MARCO SERACCHIANI
DARIO DI NARDO
MAURILIO D’ANGELO
LUCA TESTARELLI

Sapienza University of Rome

UPPER FIRST AND SECOND MOLAR
PULP CHAMBER ENDODONTIC
ANATOMY EVALUATION ACCORDING
TO A RECENT CLASSIFICATION: A
CBCT STUDY

Sri Ayu LESTARI
Rosa Aulia Ananda SAFANI
Siti Syur Rani SAID
Rusdiah RAMADANA
Ahmad Muayyad RAHMAN
Fauzan Aufa ALGIFARI
Ranti EKASARI

Universitas Islam Negeri Alauddin
Makassar

KNOWLEDGE ON HEALTH ETHICS IN
MIDWIFERY STUDENTS IN UIN
ALAUDDIN MAKASSAR

Andi Nadia SAFIKAH
Aulia ZHALSABILA
Andi Nur Miftahul JANNAH
Dzulfiani HIJRA
Muh Ilham SYAMSUDDIN
Ranti EKASARI

Universitas Islam Negeri Alauddin
Makassar

RESEARCH ETHICS IMPLEMENTATION
ON NURSING STUDENTS IN UIN
ALAUDDIN MAKASSAR

Major Gheorghe GIURGIU
Prof. Dr. Manole
COJOCARU

Deniplant-Aide Sante Medical
Center
Titu Maiorescu University

GUT MICROBIOTA ALTERATIONS IN
AUTISM

MD. ASAD KHAN
SUFIA NASEEM
KHALID IMTIYAZ

Jamia Millia Islamia
Aligarh Muslim University

EFFECT OF A-MANGOSTIN ON ANTI-
PROLIFERATIVE AND APOPTOSIS
POTENTIAL AGAINST COLORECTAL
CANCER CELLS

Nosratollah SHAJAREH
POURSALAVATI

Shahid Bahonar University of
Kerman

ON THE PROPERTIES OF G-GROUPS
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SATURDAY /10:00-12:30
SESSION:1 HALL: 4/ MODERATOR
Dr. Samira BOUMOUS

AUTHORS UNIVERSITY/INSTITUTION TOPICTITLE
%’;?niaHSAMHEIEI' U“'Vers'tyBoe‘;gerﬁ'; 1 Ahmed HIGH-FAT DIET PROMOTES LIPID
. DISORDERS IN A STREPTOZOTOCIN-
Hameed ULLAH Government Post-Graduate Science INDUCED DIABETIC MICE
Djamil KROUF College Quetta
Karima DAHILI o _ - ORAL ADMINISTRATION OF CURCUMA
Lynda HAMEDI Clinical and Metabolic Nutrition LONGA AQUEOUS RHIZOME EXTRACT
Ismahene BOURUINA _ _Laboratory ON BIOCHEMICAL PARAMETERS, LIPID
Djamil KROUF University of Oran 1 Ahmed PROFILE AND AORTIC HISTOLOGY IN
Benbella HIGH-CHOLESTEROL DIET INDUCED

Nawal DIDA-TALEB

HYPERCHOLESTEROLEMIC RATS

Irmi Sharaswaty Binti
JAPRIN
Muhammad Khairul Anwar
Bin Mohd GHAZALI

Keningau Vocational College

TRADITIONAL CAKES FIESTA:
PROMOTING AND PRESERVING LIVING

Nur Arifah Aleeya Abd HERITAGE
RAHIM
Ismahene BOUROUINA
. . . .. QUANTIFICATION OF TOTAL
Kéﬁ;mét?&HzlélT Clinical a”ﬁ;gg:g?;'}'f Nutrition POLYPHENOLS OF ESSENTIAL OILS
Lynda HAMEDI University of Oran 1 Ahmed EXTRACTED FROM WHITE GRALIC
. AND THE PEEL OF IMMATURE YELLOW
Djamil KROUF Benbella LEMON
Nawal DIDA-TALEB
BAYAD BILLY
ALEXANDER
MOHD FAKHRUL Keningau Vocational College AUTOMATED MORTAR SPREADER FOR
ZUFAYRI FLOOR TILES
MOHD SYAZWAN BIN
RUHILIN

Dr. Ismail Olaniyi
MURAINA
Segbenu Joseph ZOSU

Lagos State University of Education

EDUCATIONAL APPRAISAL OF USING
GENETIC, TABU SEARCH AND
SIMULATED ANNEALING ALGORITHMS
IN SCHEDULING SYSTEM: THE STATE-
OF-THE-ART

Dr. Samira BOUMOUS
Faical KHARCHOUCHE
Zouhir BOUMOUS
Hadia BELHOUCHET

Souk Ahras University
Setifl University

SIMULATION OF ABESS IN AHYBRID
MICROGRID DC-AC
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SATURDAY /13:30-15:30
SESSION: 2 HALL: 1/ MODERATOR
Assoc. Prof. Ayla ARSLANER

AUTHORS

UNIVERSITY/INSTITUTION

TOPICTITLE

Assoc. Prof. Nurcan
BILGILI GUNGOR

Amasya Universitesi

SOME FIXED POINT THEOREMS FOR
EXPANSION ONTO MAPPINGS ON
ORTHOGONAL CONE METRIC SPACES

Assoc. Prof. Nurcan
BILGILI GUNGOR

Amasya Universitesi

FIXED POINTS OF WEAK
CONTRACTIONS IN ORTHOGONAL
CONE METRIC SPACES

Assoc. Prof. Ayla
ARSLANER

Bayburt Universitesi

BEYAZ PEYNIR PRODUCED WITH
TRADITIONAL TYPE RENNET: SOME
QUALITY PROPERTIES

Assoc. Prof. Ceyhan
HACIOGLU
Assoc. Prof. Fatih KAR

Diizce Universitesi
Kiitahya Saglik Bilimleri
Universitesi

BORAX REDUCES CELL MIGRATION BY
SUPPRESSING EPITHELIAL-
MESENCHYMAL TRANSITION IN
GLIOBLASTOMA CELLS

Assoc. Prof. Ayla
ARSLANER

Bayburt Universitesi

INVESTIGATION OF ERZINCAN
UZUMLU SARUCU IN TERMS OF SOME
FOOD CONTAMINANTS

Assoc. Prof. Ceyhan
HACIOGLU
Assoc. Prof. Fatih KAR

Diizce Universitesi
Kiitahya Saglik Bilimleri
Universitesi

EFFECTS OF BETAINE ON APOPTOSIS
VIA NLRP3/IL-1p SIGNALING
PATHWAYS IN HUMAN
GLIOBLASTOMA CELLS

Yurdagiil HOSGOR
Kadir Sercan BAYRAM

Hasan Kalyoncu Universitesi

COMPARISON OF FINE KINNEY AND
FUZZY FINE KINNEY IN RISK
ANALYSIS CONDUCTED AT THE
DENTAL HOSPITAL
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SESSION: 2 HALL: 2/ MODERATOR
Assist. Prof. Ozgenur HACIOGLU

AUTHORS UNIVERSITY/INSTITUTION TOPIC TITLE
Ahmet Tarkk AKKOCAN sil Demirel Universitesi THE BURDEN OF ORAL DISEASES IN
Prof. Dr. Vahit YIGIT uieyman Lemirel LUniversitest TURKEY

Alperen TIKIR
Dr. Esma KOBAK TUR

University of Health Sciences, Fatih

Sultan Mehmet Research and
Training Hospital

TEMPO ASSESSMENT DURING
FINGER, ARM, AND FOOT TAPPING
UTILIZING VARIOUS MUSIC
METRONOME IN PARKINSON'S
PATIENTS

Betiil ISIN
Prof. Dr. Hilal SEHITOGLU

Canakkale Onsekiz Mart
Universitesi

EXPLORING THE INTERPLAY
BETWEEN ANTIOXIDANTS AND
CANCER

Assist. Prof. Ozgenur
HACIOGLU

Kurklareli Universitesi

THE SECRET LIFE OF THE SKIN

Prof. Dr. Hilal SEHITOGLU

Canakkale Onsekiz Mart
Universitesi

UNRAVELING THE GENETIC
TAPESTRY: A COMPREHENSIVE
REVIEW of PHARMACOGENOMIC
APPROACHES IN TYPE 2 DIABETES
TREATMENT

Aysenur DEMIRCI
Aleyna CAVDAR
Assist. Prof. Yasemin
YILMAZER
Assist. Prof. Ismail Hakki
TEKINER

[stanbul Sabahattin Zaim
Universitesi

EVALUATION OF NUTRITIONAL
CHARACTERISTICS OF PLANT-BASED
VEGAN CHEESE ALTERNATIVES

Dr. Nazife SULTANOGLU
Dr. Nezihal GOKBULUT
Dr. Ulas HURDOGANOGLU
Dr. Emrah GULER
Prof. Dr. Evren HINCAL
Prof. Dr. Kaya SUER

Yakin Dogu Universitesi
Lefke Avrupa Universitesi

EVALUATION OF POSITIVE
COMMUNITY AND HOSPITAL
ACQUIRED PSEUDOMONAS
AERUGINOSA CASES WITH
STATISTICAL ANALYSIS
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SATURDAY /13:30-15:30
SESSION: 2 HALL: 3/ MODERATOR
Assist. Prof. K.R.Padma

AUTHORS UNIVERSITY/INSTITUTION TOPIC TITLE
Mou'aéflr;‘ﬂa;&"ghamed University of Ahmed Zabana of | THERMOCOUPLES IN HEAT-TO-POWER

Dr. MANKOUR Mohamed
Lounis MOURAD

Relizane
University of Khemis Miliana

CONVERSION FOR ENERGY
HARVESTING

Slimane MERDACI
Adda HADJ MOSTEFA
Ali BOUCHAFA

University of Sidi Bel-Abbes
University of Rélizane

EFFECT OF POROSITY ON
FUNCTIONALLY GRADED PLATES IN
THERMAL ENVIRONMENT

Assist. Prof. K.R.Padma
K.R.Don

Sri Padmavati Mahila
Visvavidyalayam (Women’s)
University
Bharath University

A CONCISE UPDATE ON PLASTIC AND
MICROPLASTIC: A RECENT
PERSPECTIVE ON PLASTIC RECYCLING

GHANEM MENAOUER
MANKOUR MOHAMED
MOHAMED LAOUER

University of Djillali Liabes
University of Saida
University of Relizane

PERFORMANCE IMPROVEMENT OF
LARGE AC NETWORKS USING WIND
FARM AND STATCOM DEVICE

Nuno R.E. DOMINGUES
Raul D.S.G. CAMPILHO

Polytechnic Institute of Porto
University of Porto

NUMERICAL ANALYSIS OF HYBRID
MATERIAL ADHESIVE T-JOINTS

Anténio P.O.A.L.
DOMINGUES
Raul D.S.G. CAMPILHO

R. Dr. Antonio Bernardino de
Almeida
University of Porto

BONDED JOINT FRACTURE
TOUGHNESS BY THE MIXED-MODE
SINGLE-LEG BENDING TEST

Adem AIT MOHAMED
AMER
ABDOUN MANEL
Omar SAFER
ADJOUDJ M’hamed

University of Relizane
University of Chlef

CHARACTERIZATION OF MORTAR
CONTAINING RECYCLED PAVEMENT
ASPHALT AS FINE AGGREGATE
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SATURDAY /13:30-15:30
SESSION: 2 HALL: 4/ MODERATOR
DR. MUHAMMAD FAISAL

AUTHORS

UNIVERSITY/INSTITUTION

TOPICTITLE

Houari FETTOUCH

University of Mostaganem

GROWTH OF SOLUTIONS OF A CLASS
OF LINEAR DIFFERENTIAL EQUATIONS

DR. MUHAMMAD
FAISAL

University of Malaysia,
Ministry of Human Rights
Commission

MAN-MADE BRAINPOWER IN
SCHOOLING: DIFFICULTIES AND
AMAZING OPEN DOORS FOR
SUPPORTABLE IMPROVEMENT
COMPUTERIZED REASONING (MAN-
MADE INTELLIGENCE):
MULTIDISCIPLINARY VIEWPOINTS ON
ARISING DIFFICULTIES, AMAZING
OPEN DOORS, AND PLAN FOR
EXAMINATION, PRACTICE AND
STRATEGY

Dr. MUHAMMAD FAISAL

University of Malaysia,
Ministry of Human Rights
Commission

PROBLEM STATEMENT NO. 3 HUMAN
ASSET THE BOARD, BOOKKEEPING
AND MAN-MADE BRAINPOWER A
PROMISING COMBINATION

BOUADIJEMI Abdelkader

Université de Mostaganem

NOTE ON L1 - APPROACH FOR A
RECURSIVE KERNEL ESTIMATORS OF
CONDITIONAL CUMULATIVE
DISTRIBUTION FUNCTION:
ASYMPTOTIC NORMALITY
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INVESTIGATION OF SURFACE ROUGHNESS AND PERPENDITURE
TOLERANCE IN RAIL CUTTING WITH CIRCULAR SAW

DAIRESEL TESTERE iLE RAY KESME ISLEMINDE YUZEY PURUZLULUGU VE
DIKLiK TOLERANSININ INCELENMESI

Emre EROL!, Mustafa GUNAY?

YL Ogrencisi, Kardemir A.S., 0009-0005-5250-6585
2Prof. Dr., Karabiik Universitesi, Makine Miihendisligi, 0000-0002-1281-1359

Ozet

Dairesel testere ile yiiksek hizda kesmede, testere bigaginin kesitinin ince olmasi ve kesme
sartlarinin uygun secilmemesi yiiziinden olusan yiiksek titresimler, testere dislerinin hizl
aginmasina Ve Kesilen pargalarin yilizey kalitesinin kotiilesmesine sebep olur. Bu nedenle,
yiiksek verimlilikte kesme islemlerinde yeni nesil kesme sivilari kullanilarak yiizey biitiinliigi
kriterlerinin optimize edilmesi 6nem kazanmistir. Bu ¢alismada, minimum miktarda yaglama
(MQL) kesme ortaminda ray profilin karbiir uclu dairesel testere ile kesilmesinde yiizey
purizliligi (Ra) ve diklik toleransinin (Pt) kesme parametrelerine gore degisimleri
arastirilmistir. Bu baglamda, ti¢ farkli kesme hiz1 ve ilerleme miktar1 segilerek tam faktoriyel
deney tasarimina gore kesme islemleri yapilmistir. Olgiilen islenebilirlik gdstergeleri (Ra ve
Pt), her deney sartinda toplam 250 adet ray kesilerek degerlendirilmistir. Rayin ayak kisminda,
mantar kismina gore Ra degerlerinin daha yiiksek oldugu belirlenmistir. Ilerleme hizi, kesme
hizi ve Kesilen ray sayisi arttik¢a ylizey piiriizliliik degerlerinin arttigi goriilmustiir. En kiigiik
Ra degeri, rayin mantar kismida 50.parca, V=100 m/dak ve f=0.08 mm/dev’de 0.184 pum
olarak 6l¢iilmiistiir. Diklik tolerans1 degerlerinin DIN EN13674-1 standardinda belirtilen degeri
gecmedigi goriilmiistiir. Ancak, ilerleme hizinin artmasiyla artan talas kesiti ve kesme hizindaki
artigla birlikte artmasi muhtemel sicaklik ve titresimler testere dislerinde daha hizli aginma
ve/veya kirllmalara yol agmistir. Bu olusumlara bagli testere bigag: kesme yonii dogrultusunda
artan sapmalar diklik toleransinda artisa neden olmustur. En biiyiik diklik toleransi1 250.pargada
0.16 mm/dev ilerleme miktar1 ve 140 m/dak kesme hizinda 0.45 mm olarak ol¢iilmiistiir.

Anahtar kelimeler: Dairesel testere, Profil kesme, MQL, Yiizey piiriizliligi
Abstract

While cutting at high speed with a circular saw, high vibrations caused by the thin cross-section
of the saw blade and improper selection of cutting conditions lead to rapid wear of the saw teeth
and deterioration of the surface quality of the cut parts. For this reason, it has become important
to optimize surface integrity criteria by using new generation cutting fluids in high efficiency
cutting processes. In this study, the changes of surface roughness (Ra) and perpendicularity
tolerance (Pt) according to cutting parameters were investigated in cutting the rail profile with
a carbide-tipped circular saw under minimum quantity lubrication (MQL) cutting environment.
In this context, cutting operations were carried out according to the full factorial experimental
design by selecting three different cutting speeds and feed rates. The measured machinability
indicators (Ra and Pt) were evaluated by cutting a total of 250 rails under each experimental
condition. It was determined that Ra values were higher in the foot part of the rail than in the
cork part. It was observed that the surface roughness values increased as the feed rate, cutting
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speed and the number of rails cut increased. The smallest Ra value was measured as 0.184 um

in the mushroom part of the rail at the 50th piece, V=100 m/min and f=0.08 mm/rev. It has been

observed that the perpendicularity tolerance values do not exceed the value specified in the DIN

EN13674-1 standard. However, the increased chip cross-section with increasing feed rate and

the temperature and vibrations that are likely to increase with the increase in cutting speed have

led to faster wear and/or breakage of saw teeth. Increasing deviations in the saw blade cutting

direction due to these formations have caused an increase in perpendicularity tolerance. The

largest perpendicular tolerance was measured as 0.45 mm on 250th piece with a feed rate of
0.16 mm/rev and a cutting speed of 140 m/min

Keywords: Circular saw, Profile cutting, MQL, Surface roughness
1. GIRIS

Testere ile kesme, testere bigagi adi verilen belirli bir aralikli bir dizi disten olusan bir kesici
takimla is parcasina dar bir yarigin acildigi bir talagh imalat yontemidir. Bu islem, is parcalarini
iki veya daha fazla par¢aya ayirmak veya bir par¢anin istenmeyen bir boliimiinii kesmek i¢in
kullanilir. (Schneider, 2002). Testere bicaklari {i¢ temel konfigiirasyonda iiretilmektedir. Demir
testeresi bicagi olarak adlandirilan birinci tip diiz, nispeten sert ve sinirli uzunlukta olup testere
govdesinin bir kenarinda disler bulunur. Serit testere ad1 verilen ikinci tip, yeterince esnek olup
bir kenarinda disler bulunan siirekli bir serit halinde belirli bir uzunlukta olusturulabilir. Ugiincii
tip ise ¢evresinde disler bulunan sert bir metal diskten ibaret olup, bunlara dairesel testereler
veya soguk testereler ad1 verilmektedir (Kalpakjian ve Schmid, 2020).

Dairesel testereler, bir freze makinesinde testere freze ¢akisi veya bir tornada bir kanal kesici
takim ile yapilan ylizeylerle piiriizsiizlik ve dogruluk agisindan karsilastirilabilir yiizeyler
iiretirken, hizli bir sekilde keser ve bir freze bicagi gibi talaglar {iretir. Disk veya dairesel
testereler mutlaka diiz bigakli formlardan biraz farkli olup, testere dislerinin dogrudan bir disk
govdesine entegre edildigi bir tasarima sahiptir. Dairesel testere digleri yiiksek hiz ¢eligi veya
tungsten karbiirden yapilmakta olup, testere bigagi govdesine parcali veya teker teker
yerlestirilerek monte edilir (Black ve Kohser, 2019). Son yillarda, yeni tip testerelerin ve daha
iyi dis malzemelerinin gelistirilmesiyle testere ile kesme ¢ok daha etkili, ¢ok yonlii ve ekonomik
bir siire¢ haline gelmistir. Ozellikle, dairesel testere makineleri ¢elikler, dokme demirler ve
dovme demirler gibi yiiksek karbon icerigine sahip sert metaller ile aliiminyum, bakir, kursun,
kalay, ¢cinko gibi demir dis1 malzemeleri kesmek icin kullanilmaktadir. Diger yandan, kesme
kalitesini ve testere bicaginin dmriinii iyilestirmek i¢in genellikle boryagi+su karisimi kesme
stvilart kullanilir.

Talagh imalat siirecleri, yiiksek verimlilik, malzeme tiiketiminin azaltilmasi ve enerji
kayiplarinin 6nlenmesine yonelik artan talepler nedeniyle giderek daha biitiinsel bir bakis agis1
gerektirmektedir. Bu ylizden, cesitli profil ve ¢ubuklardan yar1 mamul parcalarin testereyle 6n
isleme tabi tutulmasi, maliyetleri azaltmak ve kaynaklar1 korumak i¢in siire¢ optimizasyonunun
odak noktasi haline gelmistir. Bu siirecte, testere ile kesme hizli bir islemdir ancak is
parcalarinin lretilen yiizey kalitesi kotii ve ham maddenin kesme kayiplari cok fazla
olabilmektedir. Uygun kesme parametreleri secildiginde ve elverigli bir sogutma islemi
uygulandiginda, dairesel testere ile ¢apaksiz bir kesme islemi yapilabilir. Boylece, borular,
kanallar, kosebentler ve ¢ubuklar iizerindeki ikincil islemler ortadan kaldirilarak son derece
hassas kesimler ve yakin toleranslar elde edilebilir. Bu boliimde, dairesel testere ile cesitli
malzemelerin kesme islemlerinde son yillarda yapilan ¢aligmalardan bazilar1 6zetlenmistir.

Bradbury ve Lewis, yiiksek hiz ¢eligi daire testere bigaklarmin performans ve asinma
ozelliklerini takim ¢elikleri (AISIO1 ve 1018) ve nikel bazli alagimlar (NimonicPK31 ve
Inconel 600L) tizerinde karsilagtirmistir. Takim ¢eligini isleyen testere dislerinde, bosluk
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yiizeyi boyunca higbir asinma belirtisi olmayip, dis kesme kenar1 ve talas ylizeyi bolgesinde
asinmalarin oldugu goriilmistiir. Nikel bazli alasimlari islerken maksimum sicakligin kesici
kenarda ve ayrica kotii sekilde asinmis takimlarin bosluk yiizeyi boyunca meydana geldigi
belirtilmistir. Inconel 600L ve AISI 1080 c¢eligini isleyen dislerde tanimlanan asinma
mekanizmalari, diger iki malzemeyi isleyen testere dislerine kiyasla 6nemli 6l¢iide daha az
oldugu belirtilmistir (Bradbury ve Lewis, 2000). Guo vd., 1045 ¢eligi, 40Cr ve Q235B metal
cubuklar1 Ti(C,N) esasli sermet yeni soguk testere freze bigagiyla keserken, is parcasi ¢api,
freze bigagi donme hizinin ve dis basina ilerlemenin kesme sicakligi tizerindeki etkilerini
arastirmiglardir. Dis basina ilerleme ve is pargas1 malzemesinin kesme sicakligi tizerinde daha
biiyiik bir etkiye sahiptir. Kesme sirasinda 6lgiilen maksimum sicaklik yaklasik 300 °C iken is
pargasi sicakligi yaklasik 50 °C’dir. Geleneksel sicak testere bigagiyla karsilastirildiginda, yeni
soguk testere freze bigaginin en yiiksek frezeleme sicakligi ve toplam tezgah giictiniin sirasiyla
1,6 ve 1,7 kat fazla oldugu belirlenmistir (Huailiang vd., 2020). Salwar vd., 5 um TiN kaplamali
karbiir uglu daire testere ile kaplamasiz karbiir uglu daire testerenin performansini
karsilastirmistir. Sonuglara gore, TiIN kaplamali karbiir uglu daire testerelerin kaplamasiz
testerelere gore ¢ok daha iyi performans ve daha uzun takim omrii sunmustur. Kesme
simiilasyonlari, kesme kuvvetlerinde ve spesifik kesme enerjisindeki azalmay1 gosterdigi gibi,
TiN kaplamanin kesme performansini ve dmriinii iyilestirdigini kanitlamistir. Karbiir uglarin
kaplamali kombinasyonu, daha iyi talas olusumu ve dolayisiyla daha iyi yiizey kalitesi ve takim
omrii saglamistir (Salwar vd., 1997). Abrao vd., AISI 1045 ¢eligin degisen kesme hiz1 ve
ilerleme hizlarinda daire testereyle kesilmesinde kesme kuvveti, yiizey piiriizliligi ve kanal
genisligi tizerindeki etkisini arastirmistir. Ayrica, takim malzemesinin (sermet ve tungsten
karbiir) ve geometrinin (talas kirici ve 6n/son kesme disleri) etkileri de incelenmistir. Deneyler
sirasinda MQL sistem ile 6 ml/dak sivi debisinde ve 2,5 bar hava basincinda kesme bolgesine
%5 konsantrasyonda yar sentetik kesme sivist uygulanmistir. ilerleme ve radyal kuvvetlerin
genellikle kesme hiz1 arttik¢a azalma ve ilerleme hiziyla artma egiliminde oldugu goértilmistiir.
En diisiik yiizey puriizliliigi, en yiiksek kesme hizi ve en diisiik ilerleme oran1 uygulanarak ve
sermet testere disli testere ile elde edilmistir (Abrao vd., 2014). Wang ve Zhang, dénme hizinin
daire testerenin esdeger gerilmesi, gerilme dagilimi, dogal frekansi ve titresim genligi
tizerindeki etkilerini aragtirmislardir. Bu amagla, 0-2000 rad/s hizlarinda statik yapisal analiz
sonuglarina gore lineer burkulma analizi gergeklestirilmistir. Sonuglar, testere bigaginin hem
kesme gerilimi hem de santrifiij geriliminden etkilendigini gostermistir. Hiz diisiik oldugunda,
gerilim ve deformasyon esas olarak kesme kuvvetinin yiiklendigi dis {izerinde yogunlasir. Hem
sertlik hem de daha yiiksek dogal frekans, donme hizina bagh olarak artarken, dogal frekans
arttiginda titresim genligi azalir (Wang ve Zhang, 2011). Chang ve Chen, karbiir kesici uglara
sahip dairesel testere bicagi ile S45C karbon ¢eligi ve SCM440 alasimli ¢elikten imal edilen is
parcalarinin dilimleme islemleri sirasinda kesme kuvveti ve ylizey piirtizliiliigiini 6lgmiis ve
tepki ylizey metodolisi (RSM) ile modeller gelistirmistir. Tiim testler sonucunda ortaya ¢ikan
bileske kesme kuvvetleri 560 N’den kiiciik Ol¢lilmiistiir. Yiizey piirtizliiliigliniin (Ra) biiyiik
oranda 1-4 pm arasinda degistigi ve iyi ylizey kalitesinin elde edilebilecegi vurgulanmustir.
RSM ile gelistirilen modellerin maksimum bileske kesme kuvveti ve Ra’y1 tahmin etmek i¢in
giivenle kullanilabilecegi belirtilmistir (Chang ve Chen, 2016). Zawada-Tomkiewicz vd.,
C35EC, Pb30, 16MnCrSPb5, S355J2+C malzemelerinin dairesel testere ile kesilmesi sirasinda
olusan takim asinmalarina odaklanmistir. C35EC ¢eliginin kesilmesinde, daire testeredeki
karbiir bigaklar1 hizla asinmis ve birgok bigak kirilmistir. Diisiik karbon igerigine sahip ¢elik
kalitelerinde, bicak yan yiizeylerinde talas yapismasi (BUE) gozlenmis ve BUE olusumu
bigaklar igin koruma saglayarak yan taraflardaki asinmanin genisliginin daha kii¢iik kalmasina
neden olmustur. Tiim testere bigaklarin kenarlarinda ve yan taraflarinda yogun asindirict aginma
etkisi goriilmiis ve bunun yiiksek kesme hiz1 ve kiigiik bir isleme tabaka kalinligi kullanimini
sonucu oldugu belirtilmistir. Kenarlarda ufalanma ve bigaklarin kirilmasi, bigaklarin agir
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yiikiiniin yani sira is pargasinin sertligi ve sert kalintilarin varhigindan kaynaklanmistir. Pb30

ve 16MnCrSPb5 celik i¢in daire testere bigaklarinda en diisiikk aginma orani elde edilmistir
(Zawada-Tomkiewicz vd., 2018).

Bu c¢alismada, ray ¢eliginin (R260) minimum miktarda yaglama (MQL) kesme ortami
kullanilarak dairesel testere ile kesilmesinde yiizey piriizliligi ve diklik tolerans: gibi
islenebilirlik gostergelerinin degisimleri incelenmistir. Secilen islenebilirlik gostergeleri
tizerinde kesme parametrelerinin (kesme hizi ve ilerleme hizi) etkileri istatistiksel olarak analiz
edilmistir.

2. MATERYAL VE YONTEM
2.1. Deneysel Ekipmanlar

Deneylerde is parcasi malzemesi olarak DIN EN13674-1 standardina gore ray celigi (R260)
kullanilmis olup, malzemenin sertligi 27 HRC’dir. Kesme deneyleri, Karabiik Demir Celik
Sanayi ve Ticaret A.S. ray iiretim tesislerinde bulunan ¢elik profillerin kesilmesinde kullanilan
dairesel testere ve karbiir takma uglu dairesel testere bigagi ile gerceklestirilmistir. 80 adet
karbiir takma ucu igeren dairesel testere govdesi 660 mm cap, 5 mm kalinliga sahiptir. Toplam
9 adet kesici takim (testere bigcagi) kullanilmistir. Kesme islemlerinde, siirdiiriilebilir kesme
stvist uygulamasi olarak nitelendirilen minimum miktarda yaglama (MQL) teknigi
kullanilmigtir. Kesme sivisi olarak Gravis M 150 yag1 secilmis olup, MQL uygulamasiyla 5 bar
basing ile kesici takim {izerine 150 ml/saat akis hizinda génderilmistir.

Kesilen raylarin yiizey piiriizliliigli, Mitutoyo marka Surftest SJ-210R tipi piiriizliiliik 6l¢glim
cihazi ile gergeklestirilmistir. Rayin kesilmesinde yiizey kalitesinin degerlendirilmesi i¢in
ptriizliilik kriteri olarak ortalama yiizey piiriizliliigli (Ra) esas alinmistir. Piirtizliiliik
olgtimlerinde Ac:0,8 mm ve As:5,6 mm olarak se¢ilmistir (Giinay, 2022). Deney tasarimina gore
rayin kesilen ylizeyinden kesme yoniine dik dogrultuda mantar ve ayak kismi olmak iizere iki
boliimiinden {i¢ adet piirtizliiliik 6l¢iimii yapilmis ve bu 6l¢limlerin aritmetik ortalamasi alinarak
degerlendirmeler yapilmigtir.

Ray celiginin kesilmesinde olugsan geometrik tolerans degerleri DIN EN13674-1 standardina
gore degerlendirilmistir. Bu baglamda, ray birlestirmelerinde 6nemli olan diklik tolerans1 (Pt)
dikkate alinmis olup, ilgili standarda gore kesilen ray ylizeyinde enine ve boyuna bu deger 0,6
mm olmalidir (DIN, 2017). Calisma kapsaminda, her deney sarti igin belirli araliklarda egiklik
tolerans degerleri dijital kumpas ve gonye ile dl¢iilmiistiir. Dairesel testereyle ray kesme islemi
ve plriizliiliik 6l¢timii i¢in aciklayict goriintiiler verilmistir (Sekil 1).
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Sekil 1. a) Kesme islemi, b) Ray iizerinde piiriizliilik 6l¢iimii
2.2. Deney Tasarimi

Literatiirde dairesel testere ile sert ¢eliklerin kesme iglemleri tizerine sinirl sayida akademik
arastirma oldugu tespit edilmistir. Bu sebeple, Kardemir A.S.’nin ray-profil haddehanesinde
calisanlarin tecriibeleri ve kesici takim firmasinin Onerileri dogrultusunda kesme
parametrelerinin seviyeleri se¢ilmistir. Kesme parametresi olarak ti¢ farkli kesme hiz1 (100, 120
ve 140 m/dk) ve ilerleme hiz1 (0.08, 0.12 ve 0.16 mm/dev) belirlenmistir. Deneyler sirasinda
her deney dizisi i¢in toplam 250 adet ray kesilmis olup, islenebilirlik gostergeleri (Ra ve Pt)
50’ser adet kesme islemi sonrasinda Ol¢tilmiistiir.

3. BULGULAR VE TARTISMA
3.1. Yiizey Piiriizliiliigii

Kesme parametrelerine gore ortalama yiizey piirizliligi (Ra) degisimleri Sekil 2’de
gosterilmistir. Sekil 2 incelendiginde, ilerleme hizinin artmasiyla hem ray mantari hem de ayak
kisminda yiizey piiriizliiliiglintin arttig1 goriilebilir. Ayn1 zamanda, rayin ayak kisminda Ra
degerlerinin daha yiiksek oldugu agikc¢a goriilmektedir. Bu sonug, rayin ayak bolgesine dogru
artan talas kesiti yiizlinden kesme giiclinliin artmasma bagl talas olusumuna atfedilebilir.
Kesilen ylizey alani genislediginden dogal olarak testere bicaginin kesici dis sayis1 artmis ve
bunun sonucunda kesme kuvvetlerinin yani sira titresimlerin artmasi nedeniyle ylizey
puriizliliigii artmistir (Zhong vd., 2010; Wei vd., 2020). Sonug¢ olarak, ilerlemenin 0,08
mm/dev’den 0,16 mm/dev’e artmasiyla Ra degerlerinin belirli bir oranda arttig1 sdylenebilir.

Kesme hizinin artmasiyla, yiizey kalitesinin olumsuz yonde etkilendigi ve Ra degerlerinde
artiglarin oldugu goriillmektedir. Kesme hizindaki artigla birlikte artan takim titresimleri Ra’daki
artiglarin nedenlerinden birisidir (Aguiar vd., 2013). Diger yandan, kesme hizinin artmasiyla
takimlarda meydana gelen asinma mekanizmalarina bagli olarak artan kesme kuvveti/giicii
ylizey piiriizliligindeki artislarin diger sebebidir. Bu noktada, kesilen parca sayisina gore
yiizey puriizliiliigii incelendiginde, Ra degerlerinde belirgin bir artisin oldugu goriilmektedir.
Bu sonug, parga sayisinin artmasiyla takimlarda olusan asginmanin artmasi ve bdylece kesme
isleminin daha kararsiz olmasina atfedilebilir (Torkghashghaei vd., 2022). Bu siirecin,
ilerlemenin ve kesme hizinin artmasiyla daha da belirgin bir hale geldigi Sekil 2c1 ve Sekil
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2¢2’den anlagilmaktadir. 200-250 parga sayisi araligindaki kesme islemi sirasinda, 140 m/dak

kesme hizinda ve yiiksek ilerlemelerde testere bigagindaki bazi dislerin kirilmasi neticesinde
yiizey piriizliligi asirt derecede artmistr.

En kiigiik yiizey piirlizliliigli, ray mantar kismi i¢in 50. par¢a, V=100 m/dak ve f=0.08
mm/dev’de 0.184 um, ayak kismi i¢in 0.207 um olarak o6l¢iilmiistiir. 250. par¢a kesildiginde,
ayni kesme parametrelerinde Ra degerleri mantar kisminda 0.437 um ve ayak kisminda 0.465
um olarak belirlenmistir. Bu sonug, en diisiik kesme hizinda bile parga sayisinin artmasiyla
artan takim aginmasi ve/veya takim kirilmasnin yiizey kalitesini énemli derecede bozdugunu
gosterir.

Mantar-Ra Ayak-Ra
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Sekil 2. Ra degisimleri; a) V=100 m/dak, b) V=120 m/dak, c) V=140 m/dak).

3.2. Diklik Toleransi

Raylarin bilestirilmesi sirasinda profilin geometrik toleranslarindan diklik toleransi (Pt) 6nemli
olup, bu deger ilgili standarda gore 0.6 mm’dir. Bu bakimdan, dairesel testere ile raym seri

olarak kesilmesinde olusan Pt degerinin kesme parametrelerine gére degisimleri Sekil 3’te
gosterilmistir.
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Sekil 3. Pt degisimleri; a) V=100 m/dak, b) V=120 m/dak, c) V=140 m/dak

Sekil 3 incelendiginde, diklik toleransi degerlerinin EN13674-1 standardinda belirtilen degeri
gecmedigi goriilmektedir. Bu baglamda, secilen kesme parametrelerinin diklik toleransi
acisindan uygun oldugu sdylenebilir. Ancak, par¢a sayis1 arttikga Pt degerinin arttig1 acikca
goriilmekte olup, bu sonug testere bigagindaki farkli yerlerde olusan asinma ve/veya dis
kirilmalarina atfedilmektedir. Ilerleme hizi ve kesme hizindaki artislarin diklik toleransini
olumsuz yonde etkiledigi goriilmektedir. Artan ilerleme ve kesme hiziyla birlikte artmasi
muhtemel titresimlerin testere bicagi kesme yoni dogrultusunda, testere bigagi balansinda
sapmaya Yol agabilecegi distiniildiigiinde (Yao vd., 2008; Nasir vd., 2020), Pt degerindeki
artiglarin normal oldugu sdylenebilir. Ayn1 zamanda, ilerlemenin artmasiyla artan talas kesit
alanmin yiiksek kesme hizinda kaldirilmaya ¢alisilmasi da kesme islemini zorlastirir. Benzer
sekilde, bu olusum testere bicaginin kesme yonii dogrultusunda sapmalara neden olarak Pt
degerinin artmasma katki saglamistir. Literatiirde bahsedildigi gibi (Orlowski vd., 2007),
dairesel testere igin kritik bir kesme hizinin belirlenmesi islenebilirlik gdstergeleri agisindan
onemlidir. Diger yandan, kesme parametre seviyelerinin artmasiyla testere dislerinde olusan
asinma ve/veya kirilmalar yiiziinden testere dislerine dagilan yiik miktar1 artacak ve kesme
islemi kararsiz bir sekilde devam edecektir. Sonug olarak, yiizey piiriizliiliigiinde oldugu gibi
diklik toleransinda artiglar meydana gelmistir. En kiiciik diklik toleransi, 50.pargada 0.08
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mm/dev ilerleme hiz1 ve 100 m/dak kesme hiz1 degerinde 0.01 mm 6l¢iiliirken en biiyiik diklik

tolerans1 250.pargada 0.16 mm/dev ilerleme ve 140 m/dak kesme hizinda 0.45 mm olarak
Olctilmiistiir.

4. SONUCLAR VE ONERILER

Dairesel testere ile profil kesme isleminde yiizey piiriizliiliigii ve diklik toleransi tizerine yapilan
caligmadan elde edilen sonuclar agsagida 6zetlenmistir.

- Ilerleme hizi, kesme hiz1 ve parga sayisi arttikga yiizey piiriizliiliik degerlerinin arttigi
goriilmistiir. En kiiclik Ra degeri, rayin mantar kismi i¢in 50. par¢a, V=100 m/dak ve f=0.08
mm/dev’de 0.184 um olarak Ol¢lilmiistir. Ray mantar kismina gore ayak kisminda Ra
degerlerinin ortalama %33 daha yiiksek oldugu belirlenmistir.

- Ilerleme hizinin artmasiyla artan talas kesiti ve kesme hizinin artmasiyla birlikte artan
titresimler testere dislerinde asmmma ve/veya kirilmalara yol agarak kesme islemini
zorlagtirmigtir. Bunun sonucunda testere bicagi kesme yonii dogrultusunda olusan sapmalar
diklik toleransinda artisa neden olmustur. Standarda en yakin diklik tolerans1 250.par¢ada 0.16
mm/dev ilerleme ve 140 m/dak kesme hizinda 0.45 mm olarak Olgiilmiistiir.

- Dairesel testere ile i¢i dolu profillerin kesilmesinde orta kesme hiz1 ve diisiik ilerleme hizinin
kullanilmas1 6nerilmektedir. Ayrica, endiistriyel uygulamalarda verimliligi artirmak amaciyla
coklu optimizasyon yontemleri uygulanarak kesme parametrelerinin belirlenmesi {izerine
aragtirmalar yapilabilir.
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INVESTIGATION OF THE HOLE QUALITY IN DRILLING AISI430 STEEL WITH
A COATED CARBIDE DRILL

AISI430 CELIGININ KAPLAMALI KARBUR MATKAP iLE DELINMESINDE
DELIK KALITESININ INCELENMESI
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Ozet

Matkap malzeme ve tasarimlari iyilestirilmesine ragmen, ikincil islemleri ortadan kaldirmak
icin delme isleminde ilerleme hizi ve kesme hizinin yiizey biitiinligi, 6l¢ii tamligi vb.
islenebilirlik gostergeleri lizerine yapilan arastirmalar dnemlidir. Bu ¢aligmada, korozyon
direncinin yani sira 1s1 dayanimi ve kolay sekil alabilirligi yiiziinden otomotiv endiistrisi, sicak
su tanklari, mutfak geregleri ve dekoratif uygulamalar gibi bir¢cok alanda tercih edilen AIS1430
paslanmaz c¢eligin delinebilirligi arastirilmistir. Sac seklindeki isparcasi malzemesinin
delinmesinde olusan ¢apak yiiksekligi (Bh) ve diklik toleransi (Pt) iizerinde ilerleme ve kesme
hizinin etkileri degerlendirilmistir. Deneyler, kuru kesme ortaminda kaplamali karbiir matkap
ile yapilmistir. Kesme hizindaki artisla birlikte c¢apak yiiksekligi siirekli artis egilimi
gosterirken, diklik toleransi O6nce azalmis sonra tekrar artis egilimi sergilemistir. Varyans
analizi sonuglarma gore her iki islenebilirlik gostergesi i¢in en énemli parametrenin kesme hizi
oldugu belirlenmistir. Kesme hizinin artmasiyla artan sicaklik ve artan ilerleme hiziyla birlikte
artan itme basinci, delik ¢ikisina dogru maksimum seviyeye ¢ikarak Bh degerinin artmasina
neden olmustur. Deneysel sonuglar, ilerleme miktar arttikga ¢apak yiiksekliginin ortalama
%2.92 arttigini, diklik toleransinin ise ortalama %22.5 azaldigin1 gostermektedir. En diisiik
capak yiiksekligi, 15 m/dk kesme hizi ve 0.12 mm/dev ilerleme hizinda elde edilmistir. En
yiiksek diklik tolerans: ise ayni ilerleme hizi ve 45 m/dk kesme hizinda olgiilmiistiir. Bu
sonuglar, islenebilirlik gostergesine gore optimum kesme parametrelerinin degisecegini
gostermektedir.

Anahtar kelimeler: AISI 430, Delme islemi, Karbiir matkap, Capak yiiksekligi
Abstract

Although drill materials and designs have been improved, the feed rate and cutting speed in the
drilling process are affected by changes in surface integrity, dimensional accuracy, etc. to
eliminate secondary operations. Research on machinability indicators is important. In this
study, the drillability of AISI430 stainless steel, which is preferred in many areas such as the
automotive industry, hot water tanks, kitchen utensils and decorative applications due to its heat
resistance and easy formability as well as corrosion resistance, was investigated. The effects of
feed and cutting speed on the burr height (Bh) and perpendicularity tolerance (Pt) formed when
drilling the sheet-shaped workpiece material were evaluated. Experiments were carried out with
a coated carbide drill in a dry cutting environment. While the burr height showed a continuous
increase trend with the increase in cutting speed, the steepness tolerance first decreased and
then showed an increasing trend again. According to the results of variance analysis, it was
determined that the most important parameter for both machinability indicators was cutting
speed. Increasing temperature with increasing cutting speed and increasing thrust pressure with
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increasing feed rate caused the Bh value to increase, reaching its maximum level towards the
hole exit. Experimental results show that as the feed rate increases, the burr height increases by
2.92% on average, and the perpendicularity tolerance decreases by 22.5% on average. The
lowest burr height was obtained at a cutting speed of 15 m/min and a feed rate of 0.12 mm/rev.
The highest perpendicularity tolerance was measured at the same feed rate and 45 m/min cutting
speed. These results show that the optimum cutting parameters will vary depending on the
machinability indicator.
Keywords: AlSI 430, Drilling process, Carbide drill, Burr height
1. GIRIS
Gilinlimiiz, konstriiksiyon ve imalat endiistrisinin biiylik bir kisminda paslanmaz ¢elik grubu
malzemelerden yararlanilmaktadir. Bu grupta, AISI 409, 430, 439 ve 441 gibi ferritik kalite
paslanmaz c¢elikler otomobil sase parcalari, egzos elemanlari, sicak su tanklari, mutfak
gerecleri, dekoratif ve yapisal uygulamalar gibi bir¢ok endiistriyel alanda kullanilmaktadir.
AISI 430 kalite paslanmaz ¢elik diisiik 1s1l genlesme, iyi sekillendirilebilme ve korozyon direnci
gibi karakteristik 6zellikleri sayesinde yaygin kullanima sahiptir (Aran ve Temel, 2004; Cashell
ve Baddoo, 2014). Paslanmaz gelik sac veya plakalarin delinmesinde, gelencksel ve geleneksel
olmayan talashh imalat yontemleri uygulanmaktadir. Geleneksel delmede yiiksek ¢apak
olusumu, ve zayif dogruluk ile sonuglanir. Lazer isleme, yukarida belirtilen etkileri en aza
indirmek icin geleneksel islemeye bir alternatif olarak ortaya ¢ikmistir (Reddy vd., 2021).
Ancak, lazerle kesme, plazma ile kesme gibi geleneksel olmayan yontemler yiliksek baslangig
maliyetleri nedeniyle seri iiretimlerde daha fazla tercih edilmektedir. Diger tiretim tekniklerinde
ise klasik matkap ucu ile delme islemi uygulanmakta olup, matkap malzemesi, takim
geometrisi, kesme sivilar1 gibi bir¢ok faktérde yasanan teknolojik gelismeler geleneksel
yontemler lizerine arastirmalarin devamini gerektirmektedir.

Matkap ile delme isleminde, delik kalitesi, takim omrii, kesme kuvveti, yiizey kalitesi vb.
islenebilirlik gostergeleri lizerinde kesme hizi ve ilerleme miktarinin rolii son derece 6nemlidir
(Black ve Kohser, 2019). Bu baglamda, matkap geometrisi ve yari kapali ortamda gergeklesen
talas kaldirma olay1 yiiziinden karmagik bir kesme mekanigine sahip olan delme isleminin
verimliliginin arastirilmasi vazgeg¢ilmez bir siirectir. Delik delme islemi tizerine birgok ¢aligsma,
temel isleme parametreleri (kesme hizi, matkap geometrisi, ilerleme miktar1 vb.) 15181nda isleme
maliyetini indirgemek, verimliligi arttirmak ve en uygun parametre seviyelerini tespit etmek
icin gergeklestirilmektedir. Bir¢ok deneysel calisma, delme islemini etkileyen en etkili
parametrelerin kesme hizi1 ve ilerleme hizi oldugunu gostermistir. Bu parametreler, delme
islemi sirasinda ortaya ¢ikan itme kuvveti, tork, kesme sicakligi, yiizey kalitesi, takim aginmasi
ve capak olusumu gibi bir¢ok isleme ciktisini etkiler (Korkmaz vd., 2018; Gokee ve Ciftci,
2023). Delik kenarlarinda c¢apak olusumunun kontrolii ve g¢apak temizleme, capaklarin
iistesinden gelmek icin iki potansiyel siirectir. Ozellikle ¢apak alma, hem geleneksel hem de
geleneksel olmayan isleme siiregleri i¢in ek isleme maliyetlerine ve islem siiresine neden
olmasinin yani sira katma degeri olmayan bir islemdir (Aurich vd., 2009). Kesme
parametrelerine bagl olarak capak olusumu gbz oniine alindiginda, ¢apak temizlemenin bir
parcanin liretim maliyetlerinde dogrudan %10-14 oraninda bir pay1 oldugu, bazi aragtirmalarda
%?30'lara kadar ¢iktigi belirtilmektedir (Kalpakjian ve Schmid, 2014). Diger yandan, delme
islemiyle tiretilen deligin silindiriklik, dairesellik, diklik, cap ve ylizey kalitesi agisindan kalitesi
isleme parametrelerine gore degisir. Uygun olmayan degerler kesici takimda (matkap ucu)
gereksiz itme kuvveti ve tork artisina yol agabilir. Ayrica, kesme islemi sirasinda is milinin
trettigi titresimler, artan itme kuvveti ve torkla sonuglanabilir (Pramanik vd., 2020). Bu
nedenle, delik kalite kriterlerini etkileyen parametrelerin analiz edilmesi ve kontrol edilmesi
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endiistriyel uygulamalar i¢in olduk¢a dnemli bir arastirma alanidir. Asagida, farkli paslanmaz
celiklerin delinmesinde son yillarda yapilan ¢calismalardan bazilar1 6zetlenmistir.

Balaji vd., AISI 304 kalite ¢eligin karbiir matkapla delinmesinde kesme hizi, ilerleme ve takim
geometrisi gibi kesme faktorlerinin takim omrii ve delik piriizliliigi iizerindeki etkisini
incelemislerdir. Arastirmacilar, yiizey piriizliligii i¢in helis agisinin 6nemli bir faktor
oldugunu, matkap titresiminin ise takim 6mrii tizerinde 6nemli bir faktér oldugunu belirlediler
(Balaji vd., 2016). Mavi, dubleks paslanmaz ¢eligin delinmesinde kesme parametrelerinin
silindiriklik ve captan sapma iizerindeki etkilerini incelemistir. Ilerleme ve kesme hizinmn
artmasiyla isleme ¢iktilarinin degerlerinin arttigi bildirilmistir (Mavi, 2018). Giinay ve Meral,
kuru kesme kosullarinda paslanmaz geligin kaplamasiz karbiir matkapla delinmesinde ¢apak
yiiksekligi (Bh), itme kuvveti (Fz) ve ylizey piiriizliliigiiniin (Ra) modellenmesi ve en aza
indirilmesine odaklanmigtir. Kesme hizinin artmasiyla Bh artarken, Fz ve Ra degerleri
azalmistir. Istatistiksel analizler, ferritik paslanmaz celigin delinmesi sirasinda ilerleme hizi
(%54.82) kadar kesme hizinin (%44.67) da 6nemli oldugunu goéstermistir (Giinay ve Meral,
2020). 17-4PH paslanmaz ¢eligin kuru olarak delinmesinde dort farkli takim geometrisinin
etkilerini incelemistir. Matkap A, referans takim olup geleneksel kaplamali karbiir matkaptir.
Matkap B, kuru delme i¢in 6zel olarak uyarlanmis bir geometriye sahip iken diger iki matkap
normalde kuru delme i¢in kullanilmayan talag kiricilarla donatilmigtir. Matkap C i¢in kesici
kenarlara oyuklar acilirken, Matkap D ise iki adimli bir kademeli matkaptir. Matkap A ile
karsilastirildiginda, B takim yaklasik %15, kesici kenar boyunca oluklar bulunan ¢ok kenarli C
takimin yaklagik %4, kademeli matkap geometrisine sahip D takim yaklasik %17 daha diisiik
itme kuvveti gostermistir. A takima gore, B, C ve D matkaplariyla sirasiyla %17, %35 ve %48
oraninda daha diisiik yiizey piirtizliiligi elde edilmistir (Pelikan vd., 2023).

Literatiirden anlasilacagi gibi, ¢esitli paslanmaz celiklerin delinmesinde yiizey kalitesi ve
kesme kuvvetinin incelendigi, birkag ¢alismada matkap geometrisine gore delik kalitesinin
degerlendirildigi goriilmektedir. Bu calismada, ferritik paslanmaz ¢eliginin kuru kesme
ortaminda kaplamali karbiir matkap ile delinmesinde c¢apak olusumu ve diklik toleransi
degisimleri incelenmistir. Segilen islenebilirlik gostergeleri lizerinde kesme parametrelerinin
(kesme hiz1 ve ilerleme hiz1) etkileri istatistiksel olarak analiz edilmistir.

2. MATERYAL VE YONTEM
2.1. Deneysel Ekipmanlar

Deneylerde, is pargast malzemesi olarak AISI 430 kalite paslanmaz ¢elik plakalar (4 mm)
kullanilmis olup, malzemenin kimyasal bilesimi %0.12 Cu, %1 Mn, %0.045 P, %0.03 S, %1
Si, %16-18 Cr ve %0.75 Ni seklindedir. Delme deneylerinde, TiAIN kaplamali karbiir kesici
takim (matkap) kullanilmstir. Matkaplar, 8 mm ¢ap, 140° ug agis1, 30° helis agisinda ve iki
kesme kenarli olarak KARCAN tarafindan iiretilmistir.

Deneysel calismalarda, delme islemleri icin motor giicii 10 HP, en yiliksek déonme hiz1 6000
dev/dak olan Johnford VMC-550 dik isleme merkezi kullanilmistir. Delme islemleri sonunda,
delik ¢ikis noktasinda olusan capak yiikseklikleri Nikon SMZ745T kodlu stereoskopik
mikroskop kullanilarak ol¢iildii. Her deney i¢in dort farkli bolgede yapilan odlglimlerin
ortalamasi alinarak ¢apak yiikseklikleri degerlendirilmistir. Delik geometrisinin kontrolii igin
secilen diklik toleransi olgiimlerinde 0.001 mm hassasiyetli Hexagon Global Performance
CMM cihazi kullanilmastir.

2.2. Deney Tasarimi

Kaplamali karbiir matkap kullanilarak gergeklestirilen delik delme islemlerinde, matkap
imalat¢1 firma (KARCAN) ve literatlir arastirmasina gore {i¢ farkli kesme hizi (m/dak) ve
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ilerleme miktar1 (mm/dev) kesme parametreleri olarak seg¢ilmistir (Tablo 1). Delme islemi
neticesinde elde edilen sonuclarin istatistiksel analizi Minitab yazilimi ile yapilmistir.

Tablo 1. Kesme parametreleri

Parametre Deger
Kesme hizi, m/dk 15 30 45
[lerleme miktar1, mm/dev 0.12 0.16 0.2

3. SONUCLAR VE ANALIZ
3.1. Capak Yiiksekligi

Paslanmaz ¢eligin delinmesi sonucunda Olgiilen c¢apak yiiksekliginin (Bh) kesme
parametrelerine gore degisimi Sekil 1°de gosterilmistir. Grafik incelendiginde, sabit ilerleme
hizinda kesme hizinin artmasi ile ¢apak yiiksekliginin arttig1 goriilmektedir. Kesme hiz1 sabit
iken ilerleme miktarinin artmasiyla da capak yiiksekliginin yine arttigi acik¢a goriilebilir.
Yiiksek ilerleme miktar1 ve kesme hizinin ¢apak yiiksekligini artirmasi, delme sirasinda olusan
sicaklik ve itme kuvvetinin etkisiyle aciklanabilir. Kesme parametrelerinin artmasiyla ortaya
cikan yiiksek sicaklik, malzemenin kontrolsiiz ve daha erken bir siirede plastik deformasyona
ugramasina sebep olmaktadir (Patne, 2017; Ahmed, 2018). Kesme bdlgesinde liretilen 1sinin
yaklasik %80'inin talas tarafindan uzaklastirildig: bilgisinden farkli bir sonu¢ bulunmustur. Bu
sonug, i§ parcasi malzemesinin kiiciik termal iletkenligine ve yiiksek siinekligine atfedilir. Ayn1
zamanda tretilen 1smin biliylikk kisminin talag tarafindan uzaklastirilamamasi, ikinci
deformasyon bolgesine ve takim ucuna yayilan 1sinin artmasi anlamina gelmektedir (Gilinay ve
Meral, 2020). Bu durumda, delik ¢ikisina dogru artan sicakli delik kenarinda biriken malzeme
miktarmin (¢apak) artmasina neden olmustur. Sonug olarak, yukarida belirtilenlerden dolay1
delik ¢ikisinda capak yiiksekligi artmistir. Ayrica Sekil 1b'de goriilebilecegi gibi delik kenar1
cevresinde kapak (drill cap) formu olusmustur. Bu sonug, ¢ogunlukla malzemenin yiliksek
stinekliginden kaynaklanan talag olusumu ile agiklanmaktadir. Siinek malzemeler, biiylik bir
kritik kirilma gerilimine sahip olup, islenmesi sirasinda genis bir deformasyon bdélgesi olusur,
yani deformasyon en diisiik diren¢ yonii olan talas akis1 yoniinde baslar. Ayrica, matkap ucu
merkezinde donme hizinin sifir olmasi nedeniyle bu alanda kesme islemi yapilmaz (Rana vd.,
2019). Bu durumda, ilerleme hiz1 artmasiyla artan itme kuvveti esneme miktarini artirarak
malzemenin kritik kopma geriliminin artmasma ve delik ¢ikisinda meydana gelen ikinci
kirilmanin gecikmesine neden olur. Sonug olarak, delik c¢ikisinda kapakli ¢apak olusumu
kacinilmazdir. Deneysel sonuglara gore, ilerleme miktari arttikca ¢apak ytliksekliginin ortalama
%2.92 arttig1 bulunmustur. En diisiik ¢apak ytiksekligi, 15 m/dk kesme hiz1 ve 0.12 mm/dev
ilerleme hizinda elde edilmistir. En yiiksek diklik toleransi ise ayni1 45 m/dk kesme hizi ve 0.12
mm/dev ilerlemede olgtilmiistiir.
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Sekil 1. a)Kesme parametrelerine gére Bh degisimi, b) Delinmis parca goriiniimii
3.2. Diklik Toleransi

Celik sac veya plakalarin delinmesinde olusan delik kalitesi montaj uygulamalar1 agisindan
onemli olup, bu arastirmada geometrik toleranslardan diklik tolerans1 (Pt) analiz edilmistir. Bu
baglamda, ferritik paslanmaz ¢eligin islenmesinde olusan Pt’nin kesme parametrelerine gore
degisimi Sekil 2°de gosterilmistir.

Deneysel sonuglara gore, diklik toleransinin maksimum 0.04 mm olmasi sac kalinliginin kiiciik
olmas1 nedeniyle kabul edilebilir bir degerdir. Ancak, kesme hizina gore Pt degisimi karmagik
egilimde iken, ilerleme hizinin artmasiyla diklik toleransi azalmaktadir (Sekil 2). Ilerleme
sabitken, kesme hizinin en kiiciik ve en yiiksek oldugu deneylerde diklik toleransinin yiiksek
oldugu goriilmektedir. Bu durum, kesme hiz1 kiiciik iken olusan diisiik sicaklik nedeniyle
matkap ucunun asir1 zorlanmasi ve kesme hizi yiiksek iken matkap ucunda artan salginin
etkisiyle olusan sapma ile agiklanabilir (Audy, 2008). Kesme hizi1 sabitken, ilerleme miktarinin
artmastyla Pt degerlerinin belirli oranda azaldig1 goriilmekte olup, diklik toleransinin ortalama
%22.5 azaldig1 belirlenmistir. Bu sonug, ilerlemenin artmasiyla birlikte azalan delme siiresi ve
talas olusumuyla agiklanabilir. Ilerleme artmasiyla artan talas kesiti itme kuvvetini artmasina
ragmen, artan kesme sicakligi etkilesiminde plastik deformasyonu kolaylastirarak matkap
ucunun ilerleme dogrultusundan sapmadan kesmesini saglamistir (Sedlak vd., 2023). Ayrica,
artan ilerleme ile talas kalinligindaki artig talas kirilma gerilimini azaltarak daha kisa formda
talas olusumunu saglamis ve bdylece kesme basinci azalarak matkabin dogrultusunu
degistirmeden delmesine yardimci oldugu disiiniilmektedir. Sonug olarak, en biyiik diklik
toleransi ise 45 m/dk kesme hizi ve 0.12 mm/dev ilerlemede olgiiliirken, en kiigiik diklik
tolerans1 ise 30 m/dk kesme hizi ve 0.2 mm/dev ilerlemede elde edilmistir.
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3.3. Varyans Analizi
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Deneysel analizlerin yani sira, paslanmaz c¢eligin delinmesinde olusan ¢apak yiiksekligi ve
diklik toleransi iizerinde kesme parametrelerinin etki diizeylerini belirlemek igin varyans
analizi uygulanmistir. Tablo 2’den goriilecegi iizere ¢apak yiiksekligi ve diklik toleransi
tizerinde en etkili parametre sirasiyla %72.40 ve % 70.74 etki oranlar1 ile kesme hizidir
(P<0.05). Bu sonug, 1s1l iletkenligi diisiik olan paslanmaz c¢elik malzemelerin delinmesinde
kesme sicakliginin 6nemine isaret etmektedir. Kesme sicakliginin yiiksek olmasi, delik kalite
kriterleri olarak Gl¢ii ve geometrik toleranslart olumsuz yonde etkilediginden kesme hizinin

optimum degerde kullanilmas1 gereKir.
Tablo2. Bh ve Pt igin varyans analizi

Parametre SD KT KO F P PCR (%)
Capak yiiksekligi

f (mm/dev) 2 2166.22 1083.11 65.2 0.001 26.78
V (m/dk) 2 5857.56 2928.78 176.31 0.000 72.40
Hata 4 66.44 16.61 0.82
Toplam 8 8090.22 100
Diklik toleransi

f (mm/dev) 2 0.000241  0.00012 12.89 0.018 25.37
V (m/dk) 2 0.000672  0.000336 36 0.003 70.74
Hata 4 0.000037  0.000009 3.89
Toplam 8 0.00095 100

4. SONUCLAR VE ONERILER

Kaplamali karbiir matkap ile AIS1430 paslanmaz ¢eligin delinmesinde olusan ¢apak yiiksekligi
(Bh) ve diklik toleransina (Pt) ilerleme ve kesme hizinin etkileri tizerine yapilan ¢alismadan

elde edilen sonuglar agagida 6zetlenmistir.
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- Tlerleme miktar1 ve kesme hizinin artmasiyla capak yiiksekliginin arttig1 belirlenmistir. En

diisiikk Bh degeri, 15 m/dk kesme hiz1 ve 0.12 mm/dev ilerleme hizinda elde edilmis olup, delik
kenar1 ¢evresinde genellikle kapak (drill cap) formu ¢apaklar olusmustur.

- Diklik tolerans1 degerlendirildiginde, ilerleme hizinin artmasiyla diklik toleransinin azaldigi,
ancak kesme hizindaki artigla karmagik bir egilimde oldugu goriilmiistiir. En diisiik Pt degeri,
30 m/dk kesme hiz1 ve 0.2 mm/dev ilerleme hizinda elde edilmistir. Kesme hizinin artmasiyla
artan matkap salimiminin diklik disinda ¢aptan sapma ve dairesellik gibi geometrik toleranslari
artirabilecegi kanaatine varilmistir.

- Varyans analizi sonuglarina goére, ¢apak yiiksekligi ve diklik toleransi tizerinde en etkili
parametre sirasiyla %72.40 ve % 70.74 PCR ile kesme hizidir (P<0.05).
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Ozet

Bu calismada toz metalurijisi islem basamaklar1 ile hazirlanan Bakir (Cu) matrisli tozlara
agirlikca belirli miktarlarda Grafen oksit (GO) nanotozlari eklenerek yeni bir kompozit
malzeme iiretimi yapilmuistir. Uretilen yeni kompozit sicak presleme iiretim ydntemi
kullanilarak test numuneleri haline getirildi. Metalografik olarak hazirlanan numunelerin
takviye elemani homojenligi ve faz tanimlanmasi i¢in XRD, SEM ve EDX analizleriyle,
mekanik ve tribolojik ozellikleri ise sertlik, kuru sartlar altinda asinma testleriyle GO
takviyesinin Cu matris yapi1 iizerindeki etkisi incelenmistir. Numunelerin asinma yiizeyleri
SEM goriintiileri ve EDX analizleri yapilmistir. Yeni bir yontem olarak gelistirilen doku
sensOrii ile numunelerin aginma goriintiileri alinmis ve asinma deneylerinde yeni bir yaklagim
olarak gelistirilen doku sensorii ile 3B yiizey topografyasi, asinma derinligi ve agirlik kaybi
miktar1 incelenmistir. Yapilan deneyler sonucunda GO nanopartikiil takviyeli asinma
sonuglarinda ¢ok daha iyi sonuglar alindig1 ve alinan sonuglarda GO takviyesinin kritik bir
onemi oldugu anlasilmistir. Asinma yiizeyinde GO nanopargaciklar1 sayesinde olusturulan
tribotabaka ile birlikte asmmmaya maruz kalacak bakir parca iiretilen endiistrilerde
kullanilmastyla yeni bir parca tasarlanirken zaman, is giicii ve maliyet kayiplarini azaltacagi
ongoriilmektedir. Gelistirilen robotik doku sensoriiniin de ensdiistride yaygin bir sekilde
kullanilabilecegi diisiiniilmektedir.

Anahtar Kelimeler: Bakir, Grafen oksit, Robotik, Dokunsal taktik sensor, 3D ylizey
topografisi
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Ozet

Foraminifera Filumu igerisinde yer alan fusulinidlerin varligi Paleozoyik Erasi igerisinde Geg
Devoniyen-Permiyen zaman araliginda bilinmekte olup bunlar nesli Permiyen sonunda
tiikenmis mikro organizmalardir. Fusulinidler bu zaman araliginda bolluklari, genis yayilimlari,
nispeten hizli evrimlesmeleri ve kolay taninmalariyla indeks fosil 6zelligindedirler. Bu indeks
fosil 6zellikleriyle fusulinidler jeolojik zaman tablolarinin olusturulmasinda 6zellikle de katlar
ve askatlar arasindaki sinirlarin belirlenmesinde yaygin olarak kullanilmaktadirlar. Fusulinidler
genel olarak kolay tanimlanabilir organizmalar olsalar da 6zellikle tiir mertebesinde bazi
bireyleri birbirinden ayirmak zor olabilmektedir. Kayaglar igerisinde gomiilii sekilde yer alan
fusulinidlerin incelenmesi kayaglardan yapilan ince kesitler {izerinden gergeklestirilmektedir.
Kayaglardan rastgele yapilan ince kesitlerden elde edilen bireyler aksiyal, ekvatoral, egik,
transversal ve tegetsel goriiniimler sunabilmektedir. Fusulinidlerin tanimlamalarin dogru
yapilabilmesi i¢in bu kesit goriiniimlerinden sadece aksiyal goriinim kullanilmalidir. Aksiyal
kesit gorimiini bir fusulinid bireyinin tanimlanmasi i¢in gerekli tiim i¢ yapisini dogru bir
sekilde vermektir. Bununla birlikte fusulinidlerin tiir mertebesindeki tanimlamalarinda oldukga
onemli olan fusulinid kavkisinin boyu, ¢api, boy-cap orani ve ilk loca gap1 ancak ideal bir
aksiyal kesit iizerinden dogru Oolgiilebilmektedir. Fusulinidlerde yonlii ince kesit
uygulamalarina 6rnek olarak bu ¢alisma kapsaminda Orta Toroslar’daki Geg Paleozoyik
(Moskoviyen) yasli kayaglardaki fusulinidler incelenmistir. Bu kapsamda Fusulinella
praecolaniae Safonova, 1951 tiirii hazirlanan yonlii ince Kesitlerle elde edilmis aksiyal
goriintimleriyle tanimlanmis olup ayrica rastgele ince kesitlerden elde edilen diger kesit
goriintimlerindeki problemler irdelenmistir.

Anahtar kelimeler: Foraminifera, Fusulinid, Yoénlii ince Kesit.
Abstract

The occurrence of fusulinids within the Phylum Foraminifera is known form Late Devonian to
Permian within the Paleozoic Era, and these are microorganisms that were extinct at the end of
the Permian. Fusulinids are index fossils for this time interval due to their abundance, wide
distribution, relatively rapid evolution and easy recognition. According to these index fossil
features, fusulinids are commonly used in the construction of geological time charts, especially
in determining the boundaries between stages and substages. Although fusulinids are mainly
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identifiable organisms, it can be difficult to distinguish some individuals from each other,
especially at the species level. Examination of fusulinids embedded in rocks is carried out
through thin sections made from the rocks. The specimens obtained from random thin sections
of the rocks can present axial, equatorial, oblique, transverse and tangential views. In order to
correctly identify fusulinids, only the axial view should be used among these sectional views.
The axial section view is to accurately present all the internal structure necessary for the
identification of a fusulinid specimens. In Addition, the length, diameter, length-diameter ratio
and prolocus diameter of the fusulinid shell, which are very important in the species
identification of fusulinids, can only be measured accurately on an ideal axial section. As an
example of oriented thin section applications in fusulinids, the fusulinids of the Late Paleozoic
(Moscovian) aged rocks in the Central Taurides were examined within the scope of this study.
For this purpose, Fusulinella praecolaniae Safonova, 1951 was described based on its axial
views obtained from oriented thin sections, and the problems of other section views obtained
from random thin sections were also examined.

Keywords: Foraminifera, Fusulinid, Oriented Thin Section.
1. GIRIS

Mikropaleontoloji ¢aligmalarinin en 6nemli asamalarindan birisi fosillerin dogru bir sekilde
tanimlanmasidir. Fosillerin tanimlanmasi sistematik paleontolojinin bir pargasi olup
mikropaleontoljik  ¢alismalarda da uygulanmaktadir. Mikropaleontoloji  sistematik
tanimlamalarinda fosiller tane 6rnek ve/veya kesit gortintiisii tizerinden yiirtitilmektedir. Mikro
organizmalar olan foraminiferler tanimlamasinda bu yoOntemlerden kesit goriintiisii
kullanilmaktadir. Bu ¢alismanin konusunu olusturan fusulinidler Foraminifera Filumu
icerisinde yer almakta olup Paleozoyik Erasi icerisinde Ge¢ Devoniyen-Permiyen araliginda
bilinmektir ve nesilleri Permiyen sonunda tilkenmis mikro-organizmalardir (Vachard vd.,
2010). Fusulinidler Ge¢ Devoniyen-Permiyen zaman araliginda bolluklari, genis yayilimlari,
nispeten hizli evrimlesmeleri ve nispeten kolay tanimlanabilirlilikleriyle paleontolojik
caligmalarda indeks fosil olarak yaygin bir sekilde kullanilmaktadirlar (Boudagher-Fadel, 2008:
Loeblich ve Tappan, 1988). Fusulinidler indeks fosil olmalarindan dolay1 jeolojik zaman
tablolarinin olusturulmasinda kullanilmakta olup 6zellikle de katlar ve askatlar arasindaki
siirlarin belirlenmesinde yaygin olarak tercih edilirler. Genel olarak fusulinidler kolay
tanimlanabilir organizmalar olsalar da tiir mertebesinde baz1 bireyleri birbirinden ayirmak zor
olabilmektedir. Fusulinidlerin tanimlanabilmesi ic¢in kayaglardan yapilan rastgele ince
kesitlerden elde edilen bireyler aksiyal, ekvatoral, egik, transversal ve teyetsel goriintiiler
sunabilmektedir (Reichel, 1964; Boudagher-Fadel, 2008). Ancak fusulinidlerin tanimlamalarin
dogru yapilabilmesi i¢in bu kesit goriiniimlerinden sadece aksiyal goriiniim kullanilmalidir. Bu
calismada fusulinidlerde yonlii ince kesit uygulamalari irdelenmis olup ornek olarak Orta
Toroslar’daki Geg¢ Paleozoyik (Moskoviyen) yasli fusulinidlerin yonlii ince kesitlerle
incelenmesi ele almmistir. Bununla birlikte rastgele yapilan ince kesitlerde goriilen
problemlerde ayrica degerlendirilmistir.

2. ARASTIRMA VE BULGULAR

Bu baslik altinda Fusulinidlerin tanimlanmasindaki Kriterler ve yonlii ince kesit uygulamalari
verilmis olup Fusulinella praecolaniae Safonova, 1951 fusulinid tiirii 6rnek bir uygulama
olarak incelenmistir.

2.1. Fusulinidlerin Tanimlanma Kriterleri

Fusulinid gurupu Foraminiferlerin tanimlamalar1 yapilirken, kayaglardan yapilan ince
kesitlerden elde edilen fusulinid bireylerinin duvar yapisi, septa ozellikleri, komata yapisi,
kavki sekli, sarilim siklig1 gibi 6zelliklerinin yani sira sarilim sayisi (n), ilk loca (prolocus) ¢ap1
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(d), uzunluk (L), gap (D), uzunluk/gap orani (L/D) ve son sarilimin duvar kalinlig: (T) degerleri

de kullanilmaktadir (Sekil 1). Kayaclar icerisinde gomiilii halde olan fusulinidlerin ¢ekilen

fotograflarinda goriintii alaninda kayag igerisindeki diger bilesenler de olmaktadir, bu nedenle

bireylerin net bir sekilde gosterilebilmesi i¢in fotograflar ¢ekildikten sonra fusulinidlerin etrafi

kirpilarak kullanilmalidir. Dikkat edilmesi gereken bir baska hususta fusulinid kavkisinin

Ozelliklerinin kolaylikla ayirt edilebilmesi i¢in kontrastinin arttirilmasidir. Bir fusulinid

bireyinin goriintiisiiniin kontrastinin arttirilabilmesi i¢in fotograflarin siyah beyaz yapilmasi
gerekmektedir.

Fusulinidlerin Temel Yapisal Elemanlari

Duvar

Septal
dalgalanma

Septum

Septal
oluklar  Komata

B L (boy) R

D (¢ap)

Sarilim ekseni

Orta Kenar - Eksen
kisim kisim ucu

Sekil 1. Fusulinidlerin temel yapisal elemanlari A) bir fusulinid kavkisinin distan goriinimii
(Miklukho-Maklay vd.,1959’dan degistirilerek alinmistir), B) bir fusulinid kavkisina ait aksiyal
kesit gortiiniimii (Villa, 1995°ten degistirilerek alinmustir).

Yukarida bahsedilen fusulinid morfolojisinde tanimlanan ana yapisal elemanlarin tanimi
asagidaki gibidir (Sekil 1).

Septum: Bir foraminifera kavkisini localara ayiran bélme veya duvar benzeri yapi (septa gogul,
septum tekil).

Komata: Bir fusulinid kavkist icerisindeki tiinel yapisini smirlayan, kavki malzemesi
birikiminden meydana gelen sirt seklindeki yapi.

Tunel: Fusulinid kavkisinin orta kisminda yer alan septa tabanindaki aginmis bir alan1 temsil
eden ve localar arasindaki baglantiy1 saglayan agiklik.

Duvar: Foramiferlerde canlinin igteki yumusak dokuyu korumak i¢in olusturdugu distaki sert
yapi (foraminiferlerde teka, wall, spiroteka olarakta adlandirilir).
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Tektum: Bir fusulinid duvar yapisindaki ince koyu Kitinli organik tabaka.

Tektoryum: Bir fusulind duvar yapisindaki, yogun kalsitten meydana gelen (tiinelin kazildig:
zamana veya ona yakin bir zamanda olusmus) tabaka. Tektumun altinda (alt tektoryum) veya
iistiinde (st tektoryum) goriilebilir.

Diyafanoteka: Bazi fusulinid duvar yapilarinda tektumun altinda gelisen nispeten kalin, agik
renkli veya gegirgen (transparan) tabaka.

Keriyoteka: Bazi fusulinid duvar yapilarinda tektumun altinda gelisen petek benzeri tabaka.
Ilk Loca (Prolocus): Foraminifera kavkismin ilk locast.

Fusulinidler de dahil olmak tzere Foraminiferlerin  sistematik  paleontoloji
siniflandirilmalarindaki en énemli Kriter duvar tipidir. ilkel bireyler ya da bir baska degisle
foraminiferlerin ilk temsilcileri basit ve ayrismamis duvar yapisina sahiptir. Filogenetik hatlar
boyunca fusulinid Foraminiferlerin evrimsel gelisimleriyle duvar yapilarinin da basit bir
yapidan gelismis ve ayrismis oldugu bir yapiya gegtigi bilinmektedir (Sekil 2). Fusulinidlerin
kavki sekilleri de duvar yapisina benzer sekilde evrimsel gelisim siirecinde farklilasmaktadir
(Sekil 2). Kavki yapisindaki bu gelisim disk sekilli kavkilardan fusiform ve uzamis silindirik
kavkilara dogru gelisen ve biiyiiyen bir trendde ilerlemektedir.

Fusulinidlerin Temel Kavki Sekilleri Fusulinidlerin Temel Duvar Tipleri

Drisk sekill /‘—\gggﬁ;ory"m Profusulinellid tip
1sk sekilli :

Alt tektoryum  Ui¢ tabakali duvar yapisi

Mercek sekilli /‘NUS' tektoryum
\['l;qklu‘m Fusulinellid tip
\ iyafanoteka et tabakali duvar yapisi

Alt tektoryum

M&kmm Schwagerinid tip

Keriyoteka ~ keriyotekal duvar yapisi

Rombohedral

Nautiloid

O Oval
O Fusiform
© Yan silindirik

C > silindirik

Sekil 2. Fusulinidlerin kavki sekilleri ve duvar tipleri (Miklukho-Maklay vd.,1959;
Sundhavorat ve Nogomi 1972°den degistirilerek alinmigtir)

2.2. Fusulinidlerde Yénlii Ince Kesit Uygulamasi

Aksiyal kesit goriimiinii bir fusulinid bireyinin tanimlanmasi i¢in gerekli tim i¢ yapisini dogru
vermektir. Bununla birlikte fusulinidlerin tiir mertebesindeki tanimlamalarinda olduk¢a 6nemli
olan fusulinid kavkisinin boyu, ¢api, boy-¢ap oran1 ve ilk loca ¢ap1 ancak ideal bir aksiyal kesit
tizerinden dogru Oolgiilebilmektedir (Rauzer-Chernousova vd., 1951; Villa, 1995).
Fusulinidlerin ideal aksiyal kesitlerinin elde edilebilmesi i¢in rastgele ince kesitler (Sekil
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3al,a2) yerine yonli ince Kkesitler (Sekil 3b4) hazirlanmaktadir. Yonlii ince Kesitler
hazirlanirken ilk olarak kaya¢ dilimlere ayrilarak yiizeyleri parlatilmaktadir. Daha sonra
yiizeyleri parlatilan kayag¢ dilimleri tistten aydinlatmali mikroskop altinda incelenerek ideal
aksiyal eksende yonlenmis fusulinidler bulunarak isaretlenmektedir. Kayag¢ dilimleri tizerinde
isaretlenen her bir aksiyal yonlenmis fusulinid bireyi bulundugu yerden kesilip ¢ikartilmaktadir
(Sekil 3bl). Son asamada ise igerisinde sadece tek bir fusulinid bireyinin bulundugu kesilip
cikartilan pargalar fusulinidin bulundugu taraf lama karsilik gelecek sekilde uygun yapistiric
(kanada balzami, epoksi vb.) ile yapistirilip (Sekil 3b2,b3) asindirict tozlarin yardimiyla ideal
incelige gelinceye kadar inceltilmektedir (Sekil 3b4). Aksiyal olarak yonlenmis fusulinid
bireylerinin bulunmas1 nispeten zor oldugundan tiim bu asamalar dikkatli ve hassas bir sekilde
yapilmalidir.

A-e-%

$)-o-p MECR -2

e Se-AR

§ s 88 s

[bl] b2 b3

Sekil 3Rastgele ve yonlii ince kesit hazirlama asamalar1 (Akbas, 2020°den derlenerek
kullanilmistir); a) Rastgele ince kesit asamalari, b) Yonlii ince kesit yapim asamalari.

2.2. Fusulinella praecolaniae Safonova, 1951 Ornegi

Bu ¢alismanin konusu kapsaminda 6rnek olarak incelenen Fusulinella praecolaniae tiirii ilk
kez Rauzer-Chernousova vd. (1951) tarafindan yapilan ¢alismanin igerisinde Safonova (1951)
tarafindan tanimlanmustir.

Fusulinella praecolaniae tiirti fuslinidlerin tamimlama kriterleri dikkate alindiginda iri
kavkilidir ve siskin bir fusiform sekle sahiptir. Kavkimin eksen uglar1 ¢ikinti halinde, dar
yuvarlaklasmis veya hafif sivrilmis sekildedir. ilk 1-2 sarilim yari-kiiresel veya bazen
nautiloid sekilli olabilen tiiriin, kavkisinin uzamasi ilk sarilimlarla beraber baslamaktadir.
Fusulinella praecolaniae tiiriinii ilk locas1 diizensiz-kiiresel sekilli ve kiiciik olup 80-90
mikron ¢apindadir. Tirtin Kavkisinin boyu (L): 3,18-3,55 mm, ¢ap1 (D): 1,44-1,93 mm
araliginda 6l¢iilere sahip olup L/D orani 1,84-2,20’dir. Tiiriin yetiskin bir bireyinde 5-6 saril
goriilmektedir. Tiriin duvari kalin, mikrotaneli kalker ve 4 tabakalidir. Bu kalin duvarin
yapis1 koyu bir tektum, ince belirgin
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bir diyafanoteka ile koyu kalin bir alt-tektoryum ve koyu ince bir ist-tektoryumdan

olusmaktadir. Septa yapisi i¢ sarilimlarda hafif dalgali, dis sarilimlarda ise daha yogun

dalgalidir. Tiurtin Komata yapis1 ise masif, simetrik ve yuvarlak sekilli olup tiinele yakin

kisimlarda bir sirt olusturur ve eksenlere dogru egimli bir sekilde devam etmektedir (Akbas,
2020) (Sekil 4).

Yukaridan anlatilan detayli tanimlamalarin yapilabilmesi ve kavki dlgiilerinin net 6lgiilebilmesi
icin mutlaka aksiyal kesitler tizerinde calisilmalidir. Aksiyal kesitlerin disindaki kesit
gortintiilerinin bazilarinda septa ve komata yapis1 kismen tanimlanabilmektedir (Sekil 4) ve
birbirine ¢ok benzer iki tiiriin ayriminda bu yapilar bir Kriter olusturdugunda bu tanimlamalar
yaniltic1 olabilmektedir. Benzer sekilde iki tiiriin ayriminda kavki 6lgiileri ayirtman bir 6zellik
olarak one ¢iktiginda aksiyal kesit disindaki kesit goriintiilerinin kullanilmasi tiiriin yanlis
tanimlanmasina yol agacaktir. Bu ¢aligma kapsaminda tanimlanan Fusulinella praecolaniae
ornegi oldukga benzer oldugu Fusulinella bocki timanica Rauzer-Chernousova, 1951 (Rauzer-
Chernousova vd., 1951) ve Fusulinella paracolaniae Safonova, 1951 (Rauzer-Chernousova
vd., 1951) tiirlerinden aksiyal Kkesitler kullanilarak farklarinin ortaya konulabilmesiyle
kolaylikla ayrit edilebilmektedir. Aksiyal kesit goriintimlerine bakildiginda Fusulinella bocki
timanica tiirtiniin ¢apinin (D) daha fazla oldugu ve Fusulinella paracolaniae tiiriiniin ise kavki
i¢ gelisiminin ile komata yapisinin farkli oldugu net bir sekilde goriilebilmektedir (Sekil 4).

2 mm

Sekil 4. Fusulinid mikrofotograflart (Akbas, 2020’den derlenerek kullanilmistir); 1-2)
Fusulinella praecolaniae Safonova, 1951 aksiyal goriiniim, 3) Fusulinella bocki timanica
Rauzer-Chernousova, 1951 aksiyal goriinlim, 4) Fusulinella paracolaniae Safonova, 1951
aksiyal goriinlim, 5-8) Fusulinidlere ait farkl kesit goriintimleri.

4. SONU(VE ONERILER

Fusulinid tip Foraminiferlerin tanimlanmasinda rastgele kesitlerden farkli tiirlerde kesit
goriintiileri elde edilebilmektir. Elde edilen legailintiileri yanlis tanimlamalara yol
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acabilecegi icin ideal aksiyal kesitlerin kullanilmas1 gerekmektedir. ideal aksiyal kesit

gortintiileri ancak yonlii ince kesit uygulamalar ile elde edilebilmektedir. Hassas bir yontem

olan yonli ince kesit uygulamasi tiim asamalarin dikkatli ve dogru bir sekilde yapilmasiyla

miimkiin olabilmektedir. Ornek olarak bu calismada incelenen fusulinid tiirii Fusulinella

praecolaniae aksiyal kesitlerin elde edilebilmesiyle dogru ve giivenilir bir sekilde

tanimlanabilmistir. Ideal kesit goriintiileri olmadan yapilan fusulinid tanimlamalar1 sonraki

calismacilar1 yaniltabileceginden dolayr tamimlamalarin mutlaka aksiyal kesitler kullanilarak

yapilmast gerekmektedir.
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AN ALTERNATIVE GREEN TARIFF PROPOSAL TO THE GREEN ELECTRICITY
TARIFF IN TURKEY

TURKIYE’DEKI YESIL ELEKTRIK TARIFESINE ALTERNATIF BIiR YESIL
TARIFE ONERISI

Recep CAKMAK!

IDr. Ogr. Uyesi, Samsun Universitesi, Elektrik Elektronik Miihendisligi, 0
000-0002-6467-6240

Ozet

Yesil elektrik tarifesi (YETA), ulusal tarife iizerinden hizmet alan miisteriler i¢in tamamen
yenilenebilir enerji kaynaklarindan iretilen enerji kapsaminda elektrik hizmeti verilmesini
kapsamaktadir. YETA kullanan tiiketicilerin faturalarinda, kullandiklari elektrigin temiz
kaynaklardan iiretildigini gosteren bir isaret bulunmaktadir. YETA, fosil yakitlara dayali enerji
iiretimine kars1 ¢evresel duyarliligi tesvik etmeyi amaglamaktadir. Standart tarifelere gore daha
yiksek fiyatli olan YETA’y1 se¢en miisteriler ilave bir maliyete katlanarak yenilenebilir
enerjinin gelismesine katkida bulunabileceklerdir. Ancak, YETA’nin ilk uygulamaya
baglandigi giinden bu yana YETAdaki fiyatlar normal elektrik tarifelerinin oldukga tizerinde
belirlenmektedir. Bu durum YETA’ya gecen miisteri sayisinin ¢ok diisiik kalmasina yol
acmaktadir. Maliyet olarak geleneksel enerji tiretim sistemlerine goére daha pahali olan
yenilenebilir enerji kaynaklarindan elektrik tiretimi, gii¢ sistemi tizerinde olumsuz etkilere de
yol agmaktadir. Yenilenebilir kaynaklarla iiretilen enerjinin kesintili ve degisken dogasi ve
artan yenilenebilir kaynakli elektrik tiretim sistemleri, elektrik sebekelerinde talep tarafi
yonetimi ihtiyacin1 dogurmaktadir. Talep tarafi yonetiminde elektrik fiyatlari, tiiketicilerin
elektrik tiiketimlerini yonetmek igin akilli sebekelerde kullanilan en 6nemli araglardan biridir.
Bu ¢alismada, mevcut YETAya alternatif olarak yenilenebilir enerji kaynaklarindan yapilan
tiretimlerin fazla oldugu donemlere kaydiracak sekilde yeni ve alternatif bir yesil elektrik
tarifesi onerilmektedir. Onerilen alternatif yaklasimla, talep tarafi yonetimi daha etkin bir
sekilde gergeklestirilerek, daha fazla yenilenebilir enerji kaynaginin sebekeye en az etki
gosterecek sekilde entegre olmasin1 da kolaylastiracaktir. Boylece, enerji tiiketim
aligkanliklarinin daha siirdiiriilebilir ve ¢evre dostu bir yone evrilmesi, ayn1 zamanda enerji
sebekelerinin daha dengeli ve giivenilir bir yapiya kavusmas: hedeflenmektedir. Onerilen bu
yaklagimin elektrik sebeke operatorlerine, enerji piyasasi diizenleme kurumuna ve konu ile ilgili
karar verici otoritelere yeni YETA tarifelerinin gelistirilmesi i¢in bir referans olmasi
beklenmektedir.

Anahtar kelimeler: Akilli sebekeler, siirdiiriilebilirlik, yenilenebilir enerji, yesil elektrik
tarifesi

Abstract

The Green Electricity Tariff (GET) encompasses the provision of electricity services sourced
entirely from renewable energy for customers under the national tariff. Users opting for GET
display an indicator on their bills, signifying that the electricity consumed has been generated
from clean sources. GET aims to promote environmental awareness by discouraging energy
production based on fossil fuels. Customers choosing GET, despite its higher cost compared to
standard tariffs, contribute to the development of renewable energy at an additional expense.
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However, since the inception of GET, the pricing has consistently exceeded that of regular
electricity tariffs, resulting in a low adoption rate among consumers. The higher costs associated
with electricity production from renewable sources, compared to traditional energy production
systems, also pose adverse effects on the power system. The intermittent and variable nature of
energy produced from renewable sources, coupled with the increasing deployment of renewable
energy systems, necessitates demand-side management. In demand-side management,
electricity prices play a crucial role as one of the essential tools used in smart grids to regulate
consumers' electricity consumption. This study proposes an alternative green electricity tariff
as a shift from the existing GET to periods of high renewable energy production. The suggested
alternative approach aims to facilitate more effective demand-side management, enabling the
seamless integration of a greater share of renewable energy sources into the grid with minimal
impact. Through this proposed alternative, the goal is to evolve energy consumption habits
towards a more sustainable and environmentally friendly direction. Simultaneously, it aspires
to foster a more balanced and reliable structure for energy grids. It is anticipated that this
approach will serve as a reference for electricity grid operators, energy market regulatory
authorities, and decision-makers in developing new GET policies.

Keywords: Smart grids, sustainability, renewable energy, green electricity tariff
1. INTRODUCTION

The Turkish electricity sector has undergone significant transformations in recent decades,
underscoring the country's dedication to modernization and sustainability. The visual
representation in Figure 1 portrays the noteworthy shifts in Turkey's electricity production
methods from 2001 to 2022. Historically, coal and natural gas constituted the primary sources
of electricity. However, the graph illustrates a substantial uptick in the adoption of renewable
energy sources, particularly those unrelated to hydroelectric power. This shift signifies Turkey's
increased reliance on environmentally friendly energy sources, marking a departure from
conventional fossil fuels. Share of renewables in generation is expected to exceed on a
sustainable basis after 2030, decreasing dependency on thermal is a visible theme in National
Energy Plan targets as shown in Figure 2 (URL-1).
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Figure 1. Electricity generation by source in Turkey between 2001-2022 (URL-1).
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Figure 2. Projections on electricity generation by source in Turkey (URL-1).

Smart grids, sustainability, renewable energy, and green electricity tariffs represent key
elements in shaping the modern energy paradigm. Smart grids, characterized by advanced
digital technologies and communication systems, revolutionize the traditional energy
infrastructure. They enable bidirectional communication between utilities and consumers,
optimizing energy distribution and consumption (Dileep,2020). Sustainability is a guiding
principle in contemporary energy strategies. It involves meeting present energy needs without
compromising the ability of future generations to meet their own requirements (Midilli et. Al,
2006). Embracing sustainability in energy practices entails transitioning from finite and
environmentally harmful resources to cleaner, more renewable alternatives (Lund, 2007).
Renewable energy sources, including solar, wind, hydro, and geothermal, play a pivotal role in
achieving sustainability goals. These sources provide clean and replenishable energy,
mitigating environmental impact and reducing reliance on fossil fuels.

The utilization of renewable energy sources for electricity generation, although more costly
than traditional methods, introduces challenges to the power system. The increasing dominance
of renewable power generation necessitates a paradigm shift to maintain a balance between
demand and generation. Thus, the 21st-century sustainable energy system adopts the "load
follows the generation” concept instead of the conventional "generation follows the load"
approach (Bosselmann, 2010), promoting the integration of more renewable energy plants. The
intermittent and variable nature of energy produced from renewable sources, coupled with the
increasing deployment of renewable energy systems, necessitates demand-side management In
demand-side management, electricity prices play a crucial role as one of the essential tools used
in smart grids to regulate consumers' electricity consumption. DSM proves to be a cost-effective
solution within smart grids, mitigating peak demand and addressing discrepancies between
generated and consumed power in the power system (Davito,2010).

Green electricity tariffs contribute to sustainability efforts by encouraging consumers to opt for
electricity generated from renewable sources (MacDonald, S., & Eyre, 2018). These tariffs not
only support the growth of renewable energy projects but also incentivize a shift towards a more
environmentally friendly energy consumption pattern. The green electricity tariff implemented
in Turkey, known as YETA (an abbreviation for the green tariff), involves providing electricity
services exclusively generated from renewable energy sources for customers under the national
tariff. YETA users can find a symbol on their invoices indicating that the electricity they
consumed was produced from clean sources. YETA aims to promote environmental sensitivity
against energy production based on fossil fuels. By directing users' energy consumption towards
eco-friendly sources, it enables them to reduce their carbon footprint. The revenue generated
from these tariffs can be utilized to provide financial support for renewable energy projects.
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In Turkey, green electricity tariffs were implemented as of August 1, 2020. Since June 1, 2021,

consumers wishing to source electricity from renewable energy can transparently and reliably

prove that their energy is produced from these sources through the YEK-G Certificate.

However, since the inception of YETA, prices have been considerably higher than regular

electricity tariffs. As of October 1, 2023, residential customers with a consumption of 8

kWh/day and below are charged 134,107 kr/kWh under the single-rate tariff, while those

choosing YETA face an energy cost of 398,382 kr/kWh. This means they need to pay

approximately three times more for the same electricity consumption. This has resulted in a

very low number of customers transitioning to YETA. Figure 3 and Figure 4 shows list of
traditional electricity tariffs and green electricity tariffs in Turkey, respectively.

EPDK tarafindan onaylanan ve 1 Ekim 2023 Tarihinden itibaren U Vergi, Fon ve Pay Haric Tarifeler
Gérevli Tedarik Sirketinden Enerii Alan iletim Sistemi Kullanicisi Tiiketiciler
ek Zamarts Gandtz Puant Gece

[

[ hepwn | wpwn | wnam s |

| 312,4942] 316,4941|  507,6545 162,2084|
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Gorevli Tedarik Sirketi nerji Alan Tiiketiciler Gzel Tedarikciden Enerji Alan Tiiketiciler gin Sistem Kullamm Tarifeleri
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Tanmsal Faaliyetier .057,0074] _3.015,8548  214,7493] _ 216,7245 20,4713 126,6200] _ 123,7525|Tarimsal Faaliyetier .857,9274|_3.915,8548)] 48,6664] 13,7525
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Aydinlatma 343,6934] 84,1099
Genel Aydinlatma 473,1539]
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Figure 3. List of traditional tariffs in the Turkish electricity market as of October 2023 (URL-
2).

EPDK tarafindan onaylanan ve 1 Ekim 2023 Tarihinden itibaren Uygulanacak Vergi, Fon ve Pay Haric Yesil Tarife
Iletim Sistemi Kullanicilar
Yesil Enerji Bedeli
kr/kWh
312,4942
Dagitim Sistemi Kullanicilari
Gorevli Tedarik Sirketinden Enerji Alan Tiiketiciler

Kapasite Yesil Eﬂerji +
Yesil Enerji Bedeli| Dagitim Bedeli Dagitim Reaktif Enerji
Giic Bedeli l Giig Asim Bedeli Tek Zamanh
kr/kWh kr/kWh kr/Ay/kW [ kr/Ay/kW kr/kWh kr/kVARh

Orta Gerilim

Cift Terimli
Sanayi 312,4942 37,9163 1.260,1335 2.520,2670 350,4105 123,7525
Kamu ve Ozel Hizmetler Sektorii ile Diger 312,4942 59,0916 2.028,8050 4.057,6100 371,5858 123,7525
Mesken 312,4942 58,5300 1.978,5240 3.957,0480 371,0242
Tarimsal Faaliyetler 312,4942 48,6664 1.957,9274 3.915,8548 361,1606 123,7525
Aydinlatma 312,4942 56,7151 2.016,5997 4.033,1994 369,2093

Tek Terimli
Sanayi 312,4942 41,8818 354,3760 123,7525
Kamu ve Ozel Hizmetler Sektorii ile Diger 312,4942 73,7099 386,2041 123,7525
Mesken 312,4942 72,2696 384,7638
Tarimsal Faaliyetler 312,4942 60,5948 373,0890 123,7525
Aydinlatma 312,4942 70,7477 383,2419

Alcak Gerilim

Tek Terimli
Sanayi 312,4942 64,7998 377,2940 123,7525
Kamu ve Ozel Hizmetler Sektorii ile Diger 312,4942 87,8175 400,3117 123,7525
Mesken 312,4942 85,8883 398,3825
Tarimsal Faaliyetler 312,4942 72,1579 384,6521 123,7525
Aydinlatma 312,4942 84,1099 396,6041

Figure 4. List of green tariffs in the Turkish electricity market as of october 2023 (URL-2).
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This study proposes a green electricity tariff incorporating demand-side management to
enhance efficiency and stability within electricity grids as an alternative to the existing YETA.
The suggested alternative approach aims to facilitate more effective demand-side management,
enabling the seamless integration of a greater share of renewable energy sources into the grid
with minimal impact.

2. MATERIAL AND METHOD

To formulate the proposed alternative green tariff, actual power consumption and real power
generation data from solar and wind sources are used. These data have been obtained from
(URL-3). The graph in Figure 5 illustrates the total electricity generation in Turkey as of
October 16, 2023. As the supply is aligned with the load, this graph represents the consumption
curve.

Total Electricity Generation (16.10.2023)
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Figure 5. Total electricity generation amount in Turkey on October 16, 2023 (URL-3).

Figure 6 shows the hourly curves of electricity generation from solar and wind sources in
Turkey. Figure 7 presents the sum of solar and wind generation amounts, as depicted in Figure
6.
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Solar and Wind Generation (16.10.2023)
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Figure 6. Hourly curves of electricity generation from solar and wind sources in Turkey on
October 16, 2023 (URL-3).
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Figure 7. The sum of solar and wind generation in Turkey on October 16, 2023 (URL-3).

The objective of the proposed alternative green tariff is to increase consumption during high
green energy generation periods and decrease consumption during peak demand periods.

First, the existing green electricity tariff of 3.98 TL/kWh has been divided into three different
price tiers in inverse proportion to 1, 2, and 3. It was then assumed that the daily total
consumption (4.992 kwh) is distributed throughout the day in inverse proportion to these price
tiers thanks to demand side management. It is note that the customer's consumption is below 8
kWh, assuming an hourly energy consumption of 0.208 kWh, leading to a daily total
consumption of 4.992 kWh.

Let's denote the existing green electricity tariff as T in TL/kWh, the three different price tiers
as P1, P2 and Ps in inverse proportion to 1, 2, and 3, respectively. Also, let C represent the 0.208
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kWh consumption. The distribution of consumption throughout the day is assumed to be in
inverse proportion to these price tiers. The inverse proportion can be represented as follows:

— = ®

Now, if we know the value of T, we can express P1, P2, and Pz in terms of T:

P T1 P. T1 P T1 (@)
1= 1’ 2 — 2’ 3 = 3

Next, the assumption is that the 0.208 kWh consumption (C) is distributed throughout the day
in inverse proportion to these price tiers. Let Di;, D> and Ds represent the distributed
consumption for each price tier. Then,

D_ClD_ClD_Cl (3)
1= Pli 2 — le 3 = P3

So, the proposed green tariff has been formed, taking into account both green power generation
and peak consumption, as illustrated in Figure 8.

Proposed Green Tariff
2.5
2.0
§ 1.5

=4
= 1.0
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Time(Hours)

Figure 8. The proposed green tariff considering green power generation and peak consumption.

Considering Figure 5, Figure 7, and Figure 8 together, it can be inferred that the price decreases
during high green power generation to encourage consumption at that time. Additionally, it is
evident that the proposed tariff increases prices during periods of high consumption.

3. RESULTS

In the case study, bill calculations have been conducted considering the traditional single-rate
electricity tariff, green tariff, and the proposed alternative green tariff. It is note that the
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customer's consumption is below 8 kWh, assuming an hourly energy consumption of 0.208

kWh, leading to a daily total consumption of 4.992 kWh. Furthermore, it is assumed that the
demand varies proportionally with the electricity price.

Table 1 provides a comparison of monthly electricity bills in the case study for the Single-rate
electricity tariff, Green Tariff, and Proposed Green Tariff. The Single-rate electricity tariff has
the lowest cost at 201 TL, while the Green Tariff is considerably higher at 596 TL. The
Proposed Green Tariff is presented as a more cost-effective option at 150 TL.

Table 1. Monthly electricity bills in the case study.

Single-rate electricity tariff ~ Green Tariff Proposed Green Tariff

201 TL 596 TL 150 TL

Table 2 introduces a comparison by including the Time of Usage Tariff in addition to the Single-
rate electricity tariff, Green Tariff, and Proposed Green Tariff. The Single-rate electricity tariff
has a rate of 1.34 TL/kWh throughout the day. The Green Tariff maintains a fixed rate of 3.98
TL/KWh at all hours. The Time of Usage Tariff under the Proposed Green Tariff introduces
differentiated rates: 0.66 TL/kWh during peak hours (8-17), 1.99 TL/kWh during the evening
hours (18-23), and 1.32 TL/kWh during off-peak hours (0-7). This proposed tariff aims to
encourage energy consumption during periods of high green energy generation while
optimizing costs for consumers.

Table 2. Comparison of the tariffs which are used in the case study.

Single-rate
electricity tariff

Proposed Green

Green Tariff Time of Usage Tariff Tariff

0,66TL/KWh (8-17) 0,66 TL/kWh (8-17)
1,99 TL/KWh (18-23) 1,99 TL/kWh (18-23)
1,32 TL/KWh (0-7) 1,32 TL/KWh (0-7)

1,34TL/KWh 3,98TL/KWh
(0-24) (0-24)

As a result of implementing demand-side management in the recommended green tariff, the
electricity bill is anticipated to be around 25% lower compared to the standard single-rate tariff
and significantly lower, approximately 75%, compared to the existing green tariff. Additionally,
the proposed tariff offers the flexibility to concentrate energy consumption during periods
characterized by high green energy production. This approach aligns with sustainability goals,
optimizes costs for consumers, and encourages more environmentally friendly energy
consumption practices.

4. CONLUSION, DISCUSSION AND RECOMMENDATIONS

In conclusion, the implementation of the green electricity tariff, YETA, in Turkey has aimed to
encourage environmentally conscious energy consumption by exclusively providing electricity
generated from renewable sources. Despite the symbolic representation of clean energy on
invoices and the broader global trend of green tariffs contributing to sustainability goals, the
adoption of YETA in Turkey has been limited due to significantly higher prices compared to
regular electricity tariffs. This study highlights the challenges associated with the intermittent
nature of renewable energy sources and the importance of demand-side management in
addressing these challenges.
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In response to the limitations of YETA, the study proposes an alternative green electricity tariff

that incorporates demand-side management to enhance efficiency and stability within

electricity grids. This approach seeks to manage consumers' electricity consumption effectively,

facilitating the integration of renewable energy sources into the grid. The envisioned outcome

is a transformation of energy consumption habits towards sustainability and environmental
friendliness, fostering a more balanced and reliable structure for energy grids.

If adopted, the proposed alternative green tariff has the potential to serve as a model for
electricity grid operators, energy regulatory authorities, and other stakeholders. By providing a
more economically viable and environmentally friendly option, the proposed approach seeks to
encourage a broader adoption of green electricity tariffs, contributing to the global transition
towards sustainable energy practices.
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Ozet

Crush sendromu siklikla dogal ve insan kaynakli deprem, maden gogiikleri, bina yikilmasi,
toprak kaymasi gibi afetler sonucunda meydana gelmektedir. Ulkemizde, ¢cok yakin zamanda,
6 Subat 2023'te, yerel saatle 04.17°de, Tirkiye'nin giineydogusunda merkez {issii
Kahramanmaras olan ve 11 ili kapsayan yikict bir deprem 7,7 biiyiikligiinde meydana geldi.
Yaklasik dokuz saat sonra, ayn1 bolge 7.6 biiytikliigiinde baska bir deprem daha gerceklesmistir.
Deprem, ¢ok sayida 6liim ve yaralanma vakalari ile sonuglandi. Crush sendromu bu sorunlarin
en onemlilerinden biridir. Asir1 basing altinda kalan bir uzvun veya viicut bolgesinin hasar
gormesi sonucu kaslarin toksik tirlinlerinin sistemik dolasima katilmasi ile ortaya ¢ikan crush
sendromu depremlerde siklikla karsilasilan bir durumdur. Crush sendromunun tedavi ve bakimi
depremzedenin kurtarilma ani ile baslar ve uzun siiren bir rehabilitasyon donemi ile
sonuglanir. Deprem gibi afetlerde hastalarin takip ve tedavisi i¢in saglik ¢alisanlar1 arasindaki
isbirligi cok 6nemlidir. Crush sendromu ile ortaya cikabilecek komplikasyonlar1 bilmek
hemsirelerin sorumluluklarindan biridir. Crush yaralanmasinda enfeksiyonlar1 6nlemek i¢in
tibbi tedavi, yara bakim ve izlem siireci olduk¢a dnemlidir. Buna ek olarak crush sendromunda
dehidratasyon ve hiperkalemide elektrokardiyografi degisiklikleri goriiliir. Bu gézlemlerin ve
sonuclarinin takibinde hemsirelere dnemli sorumluluklar diigmektedir. Bu derleme depreme
bagh siklikla gelisen crush sendromuna dair giincel bilgileri derleyerek ve hemsirelik bakimi
hakkinda giincel bilgilendirmeyi saglamak amaciyla yazilmistir.

Anahtar Kelimeler: Crush sendromu, deprem, ¢ocuk, hemsirelik
Abstract

Crush syndrome often occurs as a result of natural and human-induced disasters such as
earthquakes, mine collapses, building collapses and landslides. In our country, very recently,
on February 6, 2023, at 04.17 local time, a devastating earthquake of magnitude 7.7 occurred
in the southeast of Turkey, with the epicenter in Kahramanmarag and covering 11 provinces.
Approximately nine hours later, another earthquake with a magnitude of 7.6 occurred in the
same region. The earthquake resulted in many deaths and injuries. Crush syndrome is one of
the most important of these problems. Crush syndrome, which occurs when toxic products of
the muscles enter the systemic circulation as a result of damage to a limb or body part that is
under excessive pressure, is a condition frequently encountered in earthquakes. Treatment and
care of crush syndrome begins with the moment the earthquake victim is rescued and ends with
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a long rehabilitation period. Cooperation between healthcare professionals is very important for

the follow-up and treatment of patients in disasters such as earthquakes. Knowing the

complications that may occur with crush syndrome is one of the responsibilities of nurses.

Medical treatment, wound care and follow-up are very important to prevent infections in crush

injuries. In addition, electrocardiographic changes are observed in dehydration and

hyperkalemia in crush syndrome. Nurses have important responsibilities in following up these

observations and their results. This review was written to compile current information about

crush syndrome, which frequently develops due to earthquakes, and to provide up-to-date
information about nursing care.

Key Words: Crush syndrome, earthquake, child, nursing
GIRIS ve KURAMSAL CERCEVE

Crush sendromu (Ezilme sendromu), literatiirde temel olarak kas hiicrelerinde hasara neden
olan siirekli uzun siireli basincin neden oldugu uzuvlarda dogrudan ve lokal bir yaralanma
olarak tanimlanir. Crush sendromu (CS) veya reperfiizyon sendromunda, asir1 basing altinda
kalan uzuvlarda veya viicut bolgesinin hasar gérmesi sonucunda kas yikim tirtinlerini dolagima
katilmasi ile sistemik sorunlar ortaya c¢ikmaktadir. Patogenezde ana tetikleyici ekstremite
kaslarinin basisina bagli rabdomiyolizdir (He, 2011; Kuruldak, 2022). Crush sendromunun
patolojisinin kesfi iki kisiye aittir: Seigo Minami ve Eric Bywaters. Birinci ve ikinci Diinya
Savaslar sirasinda ezilme sendromunun patogenezinin tanimlanmasina ayri ayri yardimci
olmuslardir. Seigo Minami'nin ezilme sendromunun patogenezini kaydeden ilk kisi olduguna
bilinmektedir. 1923'te I. Diinya Savas1 sirasinda ezilme yaralanmasinin neden oldugu bobrek
yetmezliginden 6len ii¢ askerin vakalarini anlatmistir. Daha sonra Ingiliz doktorlar Bywaters
ve Beall dort hastada ekstremitenin birkag saat basing altindan kalmasindan ardindan bir hafta
icinde gelisen belirti ve bulgulardan yola c¢ikarak 1941 yilinda crush sendromunu
tanimlamiglardir (Jagodzinski ve ark2010; He, 2011).

Crush sendromu 6zellikle erken evrelerde yiiksek mortalite oranina sahip, yasami tehdit eden
acil bir durumdur. Hasar goren dokunun biiyiikliigli, basing altinda kalma siiresi, hastanin
komorbidite varlig1 ve yasi, travma aninda ek yaralanmalara sahip olmasi direkt olarak sag
kalimi etkilemektedir. Crush sendromu, sadece kaslar1 degil diger organ ve sistemleri de
etkileyen bir durumdur. Akut bobrek hasar1 (ABH), hipovolemik sok, elektrolit bozukluklari,
sepsis, yaygin damar ig¢i pihtilasma ve akut solunum sikintis1 gibi ilave sorunlar da eslik
edebilmektedir (Oray, 2019).

Crush sendromu siklikla dogal ve insan kaynakli deprem, maden gogiikleri, bina yikilmasi,
toprak kaymasi gibi afetler sonucunda meydana gelmektedir (He ve ark., 2011). Liu ve
arkadaslarinin (2022) deprem nedeniyle hastaneye yatis1 yapilan hastalarin 6liimleri ile iliskili
faktorleri belirlemek i¢in retrospektif olarak yaptiklar1 calismada ezilme sendromunun bu risk
faktorlerinden biri oldugunu ifade etmistir (Liu ve ark,2022). Tirkiye'nin glineydogusunda
merkez lissii Kahramanmaras olan ve 11 ili kapsayan yikici bir deprem 7,7 biiytikliigiinde
meydana gelmis. Yaklasik dokuz saat sonra, ayni bolge 7.6 biiyiikliigiinde baska bir deprem
daha gerceklesmistir. Tiirkiye’de Icisleri Bakanligi Afet ve Acil Durum Y&netimi Baskanlig
(AFAD) verilerine gore; Merkez iissii Kahramanmaras’da meydana gelen depremlerde ise su
ana kadar 50 binden fazla kisinin vefat ettigi bildirilmistir (AFAD, 2023). Bunun yaninda
deprem sonrasi ayni anda ¢ok sayida yaraliya tibbi destek verilmesi gerektigi icin sadece travma
ile ilgilenen doktorlarin degil tiim saglik profesyonellerinin 6zelliklede hemsirelerin bilgi sahibi
olmasini gerektiren bir siiregtir (Sever,2009). Bu baglamda depremlerde ve afetlerde kurtarilma
sonrast en sik karsilasilan 6liim nedeni olarak karsimiza ¢ikan ezilme sendromu yonetimini ve
hasta bakimini bilmek oldukca 6nem kazanmaktadir (Gupta ve ark., 2021). Bundan dolay1 bu
derlemede depreme bagli yasanan crush sendromu tanimlanarak, deprem sonrasinda
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eriskinlerden farkli ve 0zel olarak degerlendirilmesi gereken c¢ocuk hastalardaki crush

sendromu vakalarinin hemsireler tarafindan taninmasi ve hemsirelik miidahalesi ve hemsirelik

bakimi agisindan farkindalik yaratmasi amaciyla literatiir taramasini igeren bir derleme
caligmasidir (Sever ve Vanholder, 2015; Anderson ve ark,2022).

Crush Sendromunun Patofizyolojisi

Crush sendromu, uygulanan bir kuvvet kastaki hiicrelere zarar verdiginde ortaya ¢ikar. Kuvvet
kan akisini sikistirir ve hasarli dokulara oksijen beslemesini azaltir. Hasarli hiicreler dokulara
laktik asit, potasyum, miyoglobin ve piirin salar. Bu sistemik ve lokal reaksiyonlar, etkilenen
dokularin hasarina, iskemi ve reperfiizyon hasarina, elektrolit dengesizliklerine (hiperkalemi,
hipokalsemi), metabolik asidoz, enflamasyon ve siklikla kompartman sendromuna Yol
acmaktadir Kapana kisilmis hasta kurtarildiktan sonra, hasarli dokulara kan akisi devam
eder. Artan kan akisi, toksik maddeleri viicudun geri kalanina tasiyarak kalp, bobrek ve
solunum sorunlar1 gibi 6nemli hasarlara neden olur (Peiris, 2017; Oray,2019).

Crush Sendromunun Bulgular:

Crush Sendromu gelismis ya da gelisme riski olan bir ¢ocukta gociikten ¢ikarilmasindan
itibaren en ge¢c 12 saat icerisinde hastaneye ulastirilmasi 6nemli olup sonrasinda crush
sendromunun belirti ve bulgular1 yoniinden hasta gézlemlenmeli ve gelisen degisiklikler not
edilmelidir. Bu sendromda kaslarin ezilerek yaralanmasi sonucunda etkilenen bolgede dolasim
bozuklugu, 6dem ve bdlgesel kas hasar1 gelisir (Sutera ve ark., 2020). Iskelet kaslar1 kalic1 hasar
olusmadan iki saate kadar dayanabilmektedir. Fakat takip eden 4-6. saatte doku nekrozu ve 24
saat sonrasinda histolojik hasar maksimum diizeye ulasir. Zarar gérmiis hiicrelerden potasyum,
fosfat, tromboplastin, kreatinin, myoglobin ve kreatin kinaz (CK) plazmaya gecer. Ezilmenin
ortadan kalkmas1 ve iskemik bdlgenin tekrar perfiize olmasi ile birlikte ‘’iskemireperfiizyon
hasar1’” gelisir (Sutera ve ark., 2020). Kreatinin kinaz (CK) yiiksekligi en 6nemli bulgudur.
Tekrar perflizyon saglandiginda kas yikiminin atik iiriinleri dolagima katilarak sok ve bobrek
hasari, sistemik toksisiteye sebep olur. Hizla dolasima karisan toksinler nedeniyle ani 6liim
gerceklesebilmektedir (Lee ve ark., 2018; Oray, 2019). Hiperkalemiye bagl kordiyotoksisite
ezilme sendromunu bagl olimlerin en sik nedenlerinden biridir (Sutera ve ark, 2020).
Pargalanan hiicreler sodyum, su ve kalsiyumu absorbe eder ve bu durum hipovolemi ve
kompartman i¢i basing artisina neden olarak kompartman sendromuna yol acar (Peiris, 2017).
kompartman sendromunun bu bulgular1 ise travma bodlgesinin norovaskiiler muayenesinde 6P
bulgularindan biri ya da birkaginin pozitif olmasidir. 6P bulgusu; agr1 (pain), basing artis
(pressure), parestezi (paresthesia), nabizsizlik (pulselessness), parezi (paresis) ve solukluk
(pallor)’tur. Hastalardaki sistemik bulgular ise tablonun oncelikle etkiledigi organ ve sisteme
gore farklilik gostermektedir. En sik rastlanilan bulgular hipotansiyon, sok, akut bobrek hasari,
kalp ve solunum yetersizlikleri, dissemine intravaskiiler koagiilasyon, elektrolit imbalansidir
(Akdam ve Alp, 2015; (Peiris, 2017; Oray,2019).

Hemsirelik Bakim

Hemsirelik bakimi, hastanin hayatin1 kurtarmak ve uzuv kaybini 6nlemek i¢in oldukca
onemlidir. Hemsirelerin rolii, hastanin stabilize edilmesi saglamak, hayati islevlerin devamliligi
siirdiirmek ve enfeksiyon riskinin azaltilmasidir. Oncelikle kurtarma islemi ve ilk miidahaleleri
yapilan ¢ocuk hasta yapan acil miidahale ekipleri tarafindan en kisa siire i¢inde saglik kurumuna
sevk edilir. Daha sonra, hemsire tarafindan ¢ocuk hastanin kardiyotoksisitenin tespit edilmesi,
yeterli ventilasyon ve oksijenasyonun korunmasi, hipotansiyonunun dnlenmesi ve resiisitasyon
gerektiginde erken miidahalesi yapilir. Bu hedefler dogrultusunda Yasam bulgulari, aldigi-
cikardigi s1vi takibi, ndrolojik durumu, agri, oksijenasyon ve viicut sicakligi kayit altinda tutulur
(Akdam ve Alp, 2015; Baysari, 2023). Cocuk hastanin solunum, nabiz ve kan basincinin
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diizenli olarak takibi yapilir ve olas1 bir degisikligi hemen ekip tiyelerine bildirilir ve kayit altina
aliir. Sivi reslisitasyonu saglamak i¢in aldigi ¢ikardig: takibi yapmak, eksik olan sivi, kan,
plazmayi yerine koymak olduk¢a 6nemlidir. Verilecek sivinin miktarin1 ve hizin1 belirlerken
¢ocugun yasi, kilosu, travmanin agirligi, etkilenen alan ve idrar ¢ikisini1 degerlendirilerek verilir
Crush yaralanmasinda enfeksiyonlar1 onlemek i¢in yara bakimi ve antibiyotik tedavisi
onemlidir. Cocuk hastaya, doktorun Onerdigi dozda tetanoz ve antibiyotik profilaksisini
uygulanir. Buna ek olarak ezilme sendromunda dechidratasyon ve hiperkalemide
elektrokardiyografi degisiklikleri goriiliir. Bu goézlemlerin ve sonuglarmin takibinde
hemsirelere 6nemli sorumluluklar diismektedir. Cerrahi miidehale (fasyotomi, amputasyon vb.)
icin hasta hazirligi ve teslimini yapilir. Amputasyon; ezilme sendromlu hastalardaki en
dramatik cerrahi girisimlerden biridir. Bu miidahele i¢in endikasyon ¢ok titizlikle konulmali ve
ancak hastanin hayatin1 tehdit eden komplikasyon varsa amputasyon yapilmalidir. Crush
sendromunun tedavisinde 6nemli bir adim, olas1 komplikasyonlarin yonetimidir. Akut bobrek
yetmezligi ve kompartman sendromu en 6nemli komplikasyonlaridir. Bu komplikasyonlarin
takibi, erken tanilanmasi ve uzuv kaybini 6nlemek amaciyla hemsirelik bakiminin yeri oldukga
Oonem kazanmaktadir (Vasei ve Jahangiri, 2020; Baysari, 2023). Hemsireler bu tanilar ve riskler
dogrultusunda ¢ocugun gelisim dénemlerine uygun olarak bireysellestirilmis biitiinciil bakimi
saglamalidir.

SONUC

Dogal afetlerden biri olan deprem nedeniyle on binlerce 6liim, ¢cok sayida yaralanma, post
travmatik strese bagli bozukluklar ve Crush Sendromu vakalari rapor edilmistir. Hemsgirelerin
rolii, hastanin stabilize edilmesi, hayati islevlerin devamlilifi ve enfeksiyon riskinin
azaltilmasidir. Acil miidahale ve hastanede bakim asamalarinda, hemsirelerin dogru ve hizl
miidahaleleri hastanin  hayatin1  kurtarabilir, uzuv kaybin1 Onleyebilir ve olasi
komplikasyonlarin &niine gegebilir. Ulkemizde yasanan ve yasanabilecek deprem felaketlerine
karsin hemsirelerin giincel literatiir bilgisine sahip olmasi ve hastalarina bu yonde bakim
vermesi ¢ocuk saglig1 icin onemli bir yere sahiptir.
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KAHRAMANMARAS DEPREMI YASAMIS OLAN ENGELLi COCUGA SAHIP
ANNE: VAKA SUNUMU

Dr. Ogr. Uyesi Siimeyra TOPAL

Kahramanmaras istiklal Universitesi, Saghk Bilimleri Fakiiltesi, Cocuk Saghg: ve
Hastalhiklar1 Hemsireligi AD, Kahramanmaras/ Tiirkiye

Ozet

Engellilik, motor, duyusal, biligsel, dil, duygu veya sagliktaki farkliliklar dahil olmak iizere
bir¢ok faktérden dolay1 bireyin giinliik yagam aktivitelerine katilimini etkileyen ve genellikle
terapotik bakim hizmetlerini gerektiren bir durumdur. Afetler, engelli ¢ocuklarin sagligini ve
refahin1 etkileyebilecek biyolojik, davranissal, sosyal ve gevresel sonuglart vardir. Engelli
cocuklar afetlere maruz kalmaya karsi son derece savunmasizdir ve hareket etme zorluklari,
gorme, isitme, dil bozukluklar, yiiriitiicti islev giicliikleri (amaca yonelik davraniglari planlama,
baslatma ve yiirlitme gibi) nedeniyle afetler sirasinda ve sonrasinda olumsuz saglik sonuglari
acisindan yliksek risk altindadirlar. Bu vaka sunumunun amaci; depreme maruz kalmis fiziksel
engelli ¢ocugu olan annenin deneyimlerini degerlendirmektir. Nitel ¢aligma desenine gore
tasarlanan olgu sunumu ¢alismasinda, deprem deneyimi yasamis fiziksel engelli gocugu olan
anne ile gorlsiildii. Calismada anne ile birebir goriisiilerek olusturulan 10 soruluk sosyo-
demografik verilerin sorgulandigi Katilimce1 Bilgi Formu formu ve 5 adet deprem ve engellilige
yonelik bilgilerin sorgulandigi yar1 yapilandirilmig goriisme formu kullanildi. Goériisme
yaklasik 40-50 dakika kadar siirdii. Gerekli onamlar alinmistir. Depremin engelli cocuga sahip
annede korku, aksiyeteye ve daha fazla caresizlie neden olmustur. Deprem sirasinda ve
sonrasinda, mevcut kosullar engelli ¢ocuga sahip annelerin 6zel gereksinimlerini karsilamakta
zorlanacaklar1 durumlara yol agmistir. Sonug olarak, bu olgu sunum ile fiziksel engelli ¢ocuga
sahip annenin deprem deneyimlerinden yola ¢ikarak afetlere karsi hazirlikli olmada engelli
cocugu olan ailelere yonelik yonetim planlari, hemsirelik bakim politikalar1 ve prosediirler
gelistirmek ve acil durum miidahalesinin tiim seviyelerinde ve sektorlerinde engelli ¢ocuga
sahip annelerin afetlere karsi hazirlikli olmalarina iliskin iletisim, duyarlilk ve egitim
saglamalar1 acisindan acil olarak ele alinmasi gereken bir konu olmasinin 6nemini
vurgulamaktir.

Anahtar Kelimeler: Engelli ¢cocuk, afet, deprem, saglik bakimi
Abstract

Disability is a condition that affects an individual's participation in activities of daily living due
to many factors, including differences in motor, sensory, cognitive, language, emotion, or
health, and often requires therapeutic care services. Disasters have biological, behavioral, social
and environmental consequences that can affect the health and well-being of children with
disabilities. Children with disabilities are extremely vulnerable to exposure to disasters and are
at high risk for adverse health outcomes during and after disasters due to mobility difficulties,
vision, hearing, language impairments, and executive function difficulties (such as planning,
initiating, and executing goal-directed behaviors). The purpose of this case report is; To
evaluate the experiences of mothers with physically disabled children who were exposed to the
earthquake. In the case report study designed according to the qualitative study design, a mother
with a physically disabled child who had experienced an earthquake was interviewed. In the
study, a Participant Information Form consisting of 10 questions, which was created by
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interviewing the mother one-on-one, inquiring about socio-demographic data, and 5 semi-
structured interview forms, in which information about earthquakes and disability were
questioned, were used. The meeting lasted approximately 40-50 minutes. Necessary approvals
have been obtained. The earthquake caused fear, anxiety and more helplessness in the mother
of a disabled child. During and after the earthquake, existing conditions led to situations where
mothers of disabled children would have difficulty meeting their special needs. As a result, with
this case report, based on the earthquake experiences of the mother with a physically disabled
child, it is aimed to develop management plans, nursing care policies and procedures for
families with disabled children in preparedness for disasters, and to help mothers with disabled
children be prepared for disasters at all levels and sectors of emergency response. To emphasize
the importance of this issue as an issue that needs to be addressed urgently in terms of providing
communication, sensitivity and education regarding the issue.
Key Words: Disabled child, disaster, earthquake, health care
GIRIS
Deprem, kasirga, hortum, yangin veya sel gibi bir afetler eriskinlerde oldugu gibi ¢cocuklar i¢in
de korkutucudur. Afetler, engelli ¢ocuklarin saghigini ve refahin etkileyebilecek biyolojik,
davranigsal, sosyal ve ¢evresel sonuglar1 vardir. Engelli ¢ocuklar afetlere maruz kalmaya kars1
son derece savunmasizdir ve hareket etme zorluklari, gérme, isitme, dil bozukluklari, yiirtitiicii
islev giicliikleri (amaca yonelik davranislart planlama, baslatma ve yiirlitme gibi) nedeniyle
afetler sirasinda ve sonrasinda olumsuz saglik sonuglar1 acgisindan yiiksek risk altindadirlar.
Tiirkiye, sik sik dogal veya insan kaynakli felaketlerin yasandigi, can ve mal kaybinin yiiksek
oldugu iilkeler arasinda yer almaktadir. Ayrica, Tiirkiye, diinya genelindeki depremlerin
%17'sine denk gelen Alp-Himalaya deprem kusaginda bulunmaktadir ve deprem riski yiiksek
iilkeler arasinda yer almaktadir. 6 Subat 2023 tarihinde Dogu Anadolu Fay: iizerinde 9 saat
arayla iki biiyiik deprem meydana gelmistir. Ik deprem 7.7 biiyiikliigiindeki, saat ile 04.17°de
ve ikinci deprem ise yerel saat ile 13.24°te 7.6 biiyiikliigiinde meydana gelmistir. Meydana
gelen depremlerden Hatay, Kahramanmaras, Adiyaman, Malatya, Gaziantep, Elazig,
Osmaniye, Sanlwurfa, Diyarbakir, Kilis ve Adana olmak iizere toplam 11 il 6énemli 6l¢iide
etkilenmis ve bu illerde hasar ve binlerce can kaybinin yaninda saglik tesisleri de dahil olmak
iizere biiyiik bir yikima neden olmustur. Depremler, 6zel ihtiyaglar1 olan ¢ocuklar ve aileleri
gibi savunmasiz gruplar1 énemli 6l¢iide etkilemektedir. Genel olarak, belirlenen bakim rolleri
ve sorumluluklariyla annelerin ve c¢ocuklarin afet oncesi kirillganliginin artmasi neden
olabilmekte ve deprem sonrasi iyilesmeyi daha zor hale getirebilir (AFAD, 2023; Canpolat ve
ark, 2023; Senol, 2023). Bu nedenle, engelli olan ¢ocuk ve anneleri savunmasiz bir niifus olarak
kabul edilmektedir. Bir afet meydana geldiginde ¢ocuklarin kaybolma, yaralanma ve bilis, bas
etme yetenegi, deneyim ve fiziksel giicteki sinirlamalar nedeniyle tibbi yardim alamama
olasiliklar1 daha yiiksektir. Engelli veya 6zel saglik ihtiyaglar1 olan ¢ocuklarin afetlere karsi
diger savunmasiz gruplara gore daha fazla savunmasiz olma potansiyeli vardir. Diinya ¢apinda
yaklasik 7 milyon engelli ¢ocuk her yil afetlerden etkileniyor (Pakjouei ve ark, 2018; Chen ve
ark, 2022). Ozel fiziksel, psikolojik ve saglik ihtiyaglari, onlari, bir afet sirasinda gecikmis
tahliyenin ve sosyal destek sistemlerinin eksikliginin olumsuz etkilerine kars1 duyarli hale
getirir ve gerekli tibbi kaynaklar1 elde edemeyebilirler. Afet durumlarinda isitme engelli
bireyler afetle ilgili bilgileri zamaninda almakta daha fazla zorluk c¢ekerler; bir alarmi
duyamazlar, kurtarma i¢in bilgi gdnderemezler veya tahliyede etkili bir sekilde yer alamazlar
(Ronoh ve ark, 2015; Wang ve ark, 2023). Fiziksel engelli kisiler ise hareket kisitliliklar
nedeniyle tehlikelerden kagamiyorlar ve planlama ve yardim tedbirlerinde ihtiyaglar bir 6lgiide
karsilamada zorluklar yasamaktadirlar (Ronoh ve ark, 2015; Chen ve ark, 2022; Yamazaki ve
ark, 2023).
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Amacg

Bu olgu sunumun amaci da, fiziksel engelli ¢ocuga sahip annenin deprem deneyiminden yola
cikarak afetlere kars1 hazirlikli olmada engelli gocugu olan ailelere yonelik yonetim acil olarak
ele alinmasi gereken bir konu olmasinin 6nemini vurgulamaktir.

MATERYAL VE YONTEM

Nitel ¢aligma desenine gore tasarlanan olgu sunumu ¢alismasinda, deprem deneyimi yagamis
anne ile deprem sonras1 donemde goriisiildii. Calismada anne ile birebir goriisiilerek olusturulan
10 soruluk sosyo-demografik verilerin sorgulandigi Katilime1 Bilgi Formu formu ve 5 adet
deprem ve engellilige yonelik bilgilerin sorgulandigi yar1 yapilandirilmig goériisme formu
kullanildi. Goriisme yaklasik 40-50 dakika kadar siirdii. Calismaya katilan annenin haklarinin
korunmasi amaciyla, aragtirma verilerini toplamadan dnce; arastirmanin yapilma amaci, siiresi
ve arastirma siiresince yapilacak islemlerin acgiklandigi ‘‘Bilgilendirilmis Olur Formu’’ ve
“Gonilli Olur Formu’ yazili ve sozlii olarak alindi. Annenin ad ve soyad bas harfleri
degistirilmistir.

OLGU SUNUMU

Anne G.K, 42 yasinda, evli ve iki ¢cocuk annesi, ¢ocuklardan biri 7 yasinda, diger ¢ocugu 15
yasindadir. 15 yasindaki ¢ocugu Spina Bifida'a bagl paralizi olan %86 fiziksel engelli mevcut
ve manuel tekerlekli sandalye kullanmaktadir. Aile depremin merkezi olan Kahramanmaras
merkezde yasamaktadir. “Kahramanmaras’ta ara ara siddeti fazla olmayan depremler olurdu.
Ancak ilk defa bu kadar biiyiik ve siddetli bir deprem yasadik. Depremin ilk giinti; “04:17 de
biiyiik bir giiriiltii ile uyandik. Egim uyanir uyanmaz bagirarak bizi uyandirdi. Bir anda yatakta
hi¢bir sey diisiinemez halde sanki soka girmistim. Esim, kiiciik kizzimizin yan odasinda
yatiyordu. Bir anda esim bagirarak bizi uyandirdi ve yan odada yatan kiigiik kizimizin odasina
gitti. Bende oglumun yanina dogru kosmaya basladim ama ¢ocuk odasinin duvart koridora
dogru yikilmis her yer yikilmis duvarin enkazi ile dolmustu. Engelli oglum aglvyor ve bagiriyor
ama hala onun yanmina ulasmamistim. Cok kisa araliklarla deprem siddetini azaltarak devam
ediyor ve oniimdeki molozlart ellerimle temizledikten sonra oglumun yattig1 kanepeye zor bela
ulagsmistim. Oglumu kucagima aldim tekerlekli sandalyeye koydum ancak koridorun yer yerinde
beton, moloz par¢alari oldugundan arabay: siiremedim. Bu defa ¢ocugumu swrtima aldim ve
kapiya dogru yiiriidiim. Esim o sirada kizimizi asagrya indirmisti. Cok bagirdim yardim edin
diye ama insanlarn sesler geliyor (aglamalar ve ¢ighklar) ancak herkes kendi caninin derdine
diismiistii. Ben engelliligin bir simirlama olmadigini soyleyen bir insanim. Ama tam deprem
aminda oglumun bizlere yani bana bagimli oldugunu fark ettim. Herkes rahat¢a disari
¢tkiyordu, sonucgta alt ekstremiteleri hi¢ tutmuyordu ve sonug olarak yataktan anca stiriinerek
bir yere kadar hareket etmisti. Depremden once oglumu bu halde gorebilecek insanlar
umursamazdim ama engelliligin gercekten de farkinda olmadigim ¢ok ciddi kisitlamalar
getirdigini bir kez daha anlamistim. Her zaman kullandigimiz merdiven hem acil ¢ikig
noktasinin oldugu yer ¢ok kalabalikti. Oglumu, sirtimda tam 10 kat asagiya indirdim artik
dayanacak giiciin kalmadigi anda esim bizim yardimimiza yetisti. Bu nedenle engelli ¢ocuga
sahip ailelerin evlerinin alt katlarda olmasi gerektigi ve yardimct cihazlarinda evierinin arka
bahgelerinde veya civarinda bulunmasi gerektigini diigiindiim. Neyse ki kendimizi kurtarmistik.
Esimin, enkazdan ¢ikarilmayr bekleyen ve ailesi vardi bu yiizden onlari ¢ikarmak i¢in yardima
gitmisti. Deprem durunca ben bir cesaretle oglen saatlerinde tekerlekli sandalyeyi almak igini
eve gitmistim. Tam binadan ayrildim ki ikici biiyiik deprem oldu. Bu defada tekerlekli sandalye
insaat molozlaryla dolu sokaklardan ge¢meye uygun degildi. Sokak kirisleri ve agaglar yere
devrildi. Kéyiimiize ulasmak istiyorduk ama imkanimiz yoktu. Bu sartlarda ulagim bizim igin
imkansizds. Ik ii¢ giin gidecegimiz yer yoktu zaten sokakta kaldik. Dort giin sonra her aileye
birer ¢adir verdiler. Sonra, oglumu tuvalet ihtiyacini gidermede ¢ok sikinti ¢ektim. Toplu ¢adr
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yerlerine gectik ¢ok kalabalik oldugundan temizlik yoniinden uygun degildi ve tuvaletler bize
uzak kalyyordu. Yiiziinii dahi yikayamiyordum ¢iinkii bu benim igin ¢ok zordu.”

SONUC

Sonug olarak, Tiirkiye gibi afet riski yiiksek iilkelerde, dogal veya insan kaynakli felaketler,
engelli cocuklarin ve ailelerinin yasamini olumsuz etkileyebilmektedir. Engelli c¢ocuklar,
hareketlilik ihtiyaglarinin 6tesinde bagimsizliktan yoksun kalma, yiikk olma, yoksunluk ve
kisitlama hissi gibi c¢esitli sorunlarla karsilasmaktadir. Bu tiir sorunlarin nedenleri deprem
aninda bazi ihtiyaglarin yetersizligi ve sunulan hizmetlerin eksikligi ile kars1 karsiya
kalabilirler. Afetlerde engelli bireylerin bakis agisiyla ihtiyaglarin belirlenmesini i¢eren afet
miidahale asamasini iyilestirmek konun daha iyi anlagilmasina yardimci olabilir. Bu nedenle,
afetlerin etkileriyle miicadelede mesleki olarak ¢ocugun haklarini korumada savunucu rolii olan
hemsirelerin, engelli cocugun sagligini korumak ve siirdiirmeye tesvik etmek icin aktif bir rol
iistlenmesi biiyiik 6nem tagimaktadir. Afetlerin getirdigi olumsuz etkileri minimize etmek ve
cocuk saglig1 korunabilmek adina afetlere kars1 hazirlikli olmada engelli ¢ocugu olan ailelere
yonelik yonetim planlari, hemsirelik bakim politikalar1 ve prosediirler gelistirmek ve acil durum
miidahalesinin tiim seviyelerinde ve sektorlerinde engelli ¢ocuga sahip annelerin afetlere karsi
hazirlikli olmalar iliskin iletisim, duyarlilik ve egitim saglamalar1 agisindan acil olarak ele
alinmas1 gereken bir konu olarak planlamalarin olusturulmasi ve gelistirilmesi biiyiik rol ve
sorumluklar diismektedir.
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CERVICAL CANCER AND HPV VACCINE

RAHIM AGZI KANSERI VE HPV ASISI

Saliha YURTCICEK EREN?, Omer YILDIRIM?
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Ozet

Kanser, kalp hastaliklarindan sonra diinyada en sik goriilen ikinci 6lim nedeni olup, saglik
sistemlerine ciddi bir yiik getirmektedir. Rahim agzi kanseri diinya ¢apinda dordiincii en yaygin
kadin malignitesidir ve biiyiik bir kiiresel saglik sorununu temsil etmektedir. Rahim agzi1 kanseri
bir kadinin rahim agzinda (vajinadan rahime giris) gelisir. Neredeyse tiim rahim agzi kanseri
vakalar1 (%99), cinsel temas yoluyla bulasan son derece yaygin bir viriis olan yiiksek riskli
insan papillomaviriisic (HPV) enfeksiyonuyla baglantilidir. HPV enfeksiyonlarinin ¢ogu
kendiliginden diizelip higbir belirtiye neden olmasa da kalic1 enfeksiyon kadinlarda rahim agzi
kanserine neden olabilir. 2018 yilinda diinya genelinde yaklasik 570.000 kadina rahim agzi
kanseri teshisi konulmus ve yaklastk 311.000 kadin hastaliktan Olmiistiir. Rahim agzi
kanseriyle iliskili epidemiyolojik risk faktorleri arasinda ozellikle sigara igme Oykiisii, oral
kontraseptif kullanimi, cinsel birlesmenin erken yasi, cinsel partner sayisi, cinsel yolla bulasan
hastalik Oykiisii, bazi otoimmiin hastaliklar ve kronik immiinosupresyon yer almaktadir.
Skuamoz hiicreli karsinom ve adenokarsinom, tiim rahim agz1 kanserlerinin sirasiyla yaklagik
%70 ve %25'ini olusturan en yaygn histolojik alt tiplerdir. Insan papilloma viriisiiniin (HPV)
yliksek riskli alt tipleri neredeyse tiim rahim agzi kanserlerine neden olur ve HPV taramasi ve
asilama programlari hastaligin 6nlenmesinde etkili stratejilerdir. Rahim agzi kanseri, teshis
edildiginde erken teshis edildigi ve etkili bir sekilde yonetildigi siirece en basarili sekilde tedavi
edilebilen kanser tiirlerinden biridir. Etkili birincil (HPV asilamasi) ve ikincil onleme
yaklagimlart (kanser oncesi lezyonlarin taranmasi ve tedavisi) rahim agzi kanseri vakalarinin
cogunu Onleyecektir. Rahim agzi kanserinin yiiki, ozellikle diisik ve orta gelirli iilkelerde,
saglik hizmetlerine erisimi olmayan kadinlarin omuzlarindadir. Higbir kadin rahim agzi
kanserinden 6lmemelidir. Kapsamli bir dnleme, tarama ve tedavi yaklasimiyla rahim agzi
kanseri bir halk sagligi sorunu olarak bir nesil i¢cinde ortadan kaldirilabilir. HPV asisinin kiiresel
Olgekte kapsamimi ve alimmi artirmaya odaklanmak, bu hedefe ulasmay1 kesinlikle
hizlandiracaktir.

Anahtar kelimeler: Rahim agzi, kanser, HPV asisi
Abstract

Kanser, diinyada kalp hastaliklarindan sonra ikinci en sik 6liim nedenidir ve saglik sistemlerine
ciddi bir yiik getirmektedir. Rahim agzi kanseri diinya capinda dordiincii en sik goriilen kadin
malignitesidir ve 6nemli bir kiiresel saglik sorununu temsil etmektedir. Rahim agz1 kanseri bir
kadinin rahim agzinda (vajinadan rahme giris) gelisir. Rahim agz1 kanseri vakalarinin neredeyse
tamami (%99), cinsel temas yoluyla bulasan son derece yaygin bir viriis olan ytiksek riskli insan
papilloma viriisii (HPV) enfeksiyonuyla baglantilidir. HPV enfeksiyonlarinin ¢ogu kendi
kendine diizelip hicbir belirtiye neden olmasa da, kalict enfeksiyon kadinlarda rahim agzi
kanserine neden olabilir. 2018 yilinda diinya ¢apinda yaklasik 570.000 kadina rahim agzi
kanseri teshisi konuldu ve yaklasik 311.000 kadin bu hastaliktan 61dii. Rahim agzi kanseriyle
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iliskili epidemiyolojik risk faktorleri arasinda 6zellikle sigara igme Oykiisii, oral kontraseptif
kullanimi, cinsel iliskide erken yas, cinsel partner sayisi, cinsel yolla bulasan hastalik 6ykiisii,
bazi otoimmiin hastaliklar ve kronik immiinsiipresyon yer alir. Skuamoz hiicreli karsinom ve
adenokarsinom en sik goriilen histolojik alt tiplerdir ve tiim rahim agzi kanserlerinin sirasiyla
yaklasik %70 ve %25'ini olusturur. Insan papilloma viriisiiniin (HPV) yiiksek riskli alt tipleri
neredeyse tiim rahim agzi kanserlerine neden olur ve HPV taramasi ve asilama programlari
hastaligin 6nlenmesinde etkili stratejilerdir. Rahim agz1 kanseri, erken teshis edildigi ve etkili
bir sekilde tedavi edildigi siirece en basarili sekilde tedavi edilebilen kanser tiirlerinden biridir.
Etkili birincil (HPV asilamasi) ve ikincil 6nleme yaklasimlari (kanser oncesi lezyonlarin
taranmas1 ve tedavisi) rahim agzi kanseri vakalarinin ¢ogunu onleyecektir. Rahim agzi
kanserinin yiikii, 6zellikle diisiik ve orta gelirli tilkelerde, saglik hizmetlerine erisimi olmayan
kadinlarin omuzlarindadir. Higbir kadin rahim agzi kanserinden 6lmemelidir. Kapsamli bir
Onleme, tarama ve tedavi yaklasimiyla rahim agzi kanseri bir halk sagligi sorunu olarak bir nesil
icinde ortadan kaldirilabilir. HPV asisinin kiiresel kapsamini ve alimini artirmaya odaklanmak,
bu hedefe ulagsmay1 kesinlikle hizlandiracaktir.

Keywords: Cervical, cancer, HPV vaccination

GIRIS

Kanser, kalp hastaliklarindan sonra diinyada en sik goriilen ikinci 6lim nedeni olup, saglik
sistemlerine ciddi bir yiik getirmektedir. Rahim agz1 kanseri diinya ¢capinda dordiincii en yaygin
kadin malignitesidir ve biiyiik bir kiiresel saglik sorununu temsil etmektedir (Bray ve digerleri,
2018). Jinekolojik kanserler arasinda rahim agzi kanseri, Insani Gelisme Endeksi’nin diisiik ve
orta oldugu iilkelerde kansere bagli Olimlerin en yaygin nedenidir (Ali ve digerleri,

2012). Rahim agz1 kanseri geng kadinlar arasinda en yiiksek goriilme oranina sahiptir (Arbyn
ve digerleri, 2018).

Rahim agz1 kanseri bir kadinin rahim agzinda (vajinadan rahime girig) gelisir. Neredeyse tim
rahim agz1 kanseri vakalar1 (%99), cinsel temas yoluyla bulasan son derece yaygin bir viriis
olan yiiksek riskli insan papillomavirisic (HPV) enfeksiyonuyla baglantilidir. HPV
enfeksiyonlarimin ¢gogu kendiliginden diizelip higbir belirtiye neden olmasa da kalic1 enfeksiyon
kadinlarda rahim agz1 kanserine neden olabilir. 2018 yilinda diinya genelinde yaklasik 570.000
kadma rahim agzi kanseri teshisi konulmus ve yaklasik 311.000 kadin hastaliktan dlmiistiir
(WHO, 20203).

Etkili birincil (HPV asilamasi) ve ikincil onleme yaklasimlar1 (kanser Oncesi lezyonlarin
taranmasi ve tedavisi) rahim agz1 kanseri vakalarinin ¢ogunu 6nleyecektir. Rahim agz1 kanseri,
teshis edildiginde erken teshis edildigi ve etkili bir sekilde yonetildigi siirece en basaril sekilde
tedavi edilebilen kanser tiirlerinden biridir. Geg evrede teshis edilen kanserler de uygun tedavi
ve palyatif bakimla kontrol altina alinabilmektedir. Kapsamli bir 6nleme, tarama ve tedavi
yaklagimiyla rahim agzi kanseri bir halk sagligi sorunu olarak bir nesil i¢inde ortadan
kaldirilabilir (WHO, 20203). insan papilloma viriisiiniin (HPV) yiiksek riskli alt tipleri
neredeyse tiim rahim agzi kanserlerine neden olur ve HPV taramasi ve asilama programlari
hastaligin 6nlenmesinde etkili stratejilerdir (Crosbie ve digerleri, 2013). Skuaméz hiicreli
karsinom ve adenokarsinom, tiim rahim agz1 kanserlerinin sirasiyla yaklasik %70 ve %25'ini
olusturan en yaygin histolojik alt tiplerdir (Ries ve digerleri, 2008; Small ve digerleri, 2017).

Epidemiyoloji

2018 yilinda tahminen 569.847 yeni rahim agz1 kanseri vakasi teshis edilmis ve bu malignite
nedeniyle diinya ¢apinda 311.365 6liim meydana gelmistir (Bray ve digerleri, 2018). insidans
ve mortalite cografi konuma gore biiytik farklhiliklar gosterse de yiiksek gelirli tilkelerde, resmi
tarama programlarinin baslatilmasindan bu yana son 30 yilda rahim agzi kanseri goriilme sikligi
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ve 6liim orani yaridan fazla azalmistir (CCACCSG, 2016). Bes kitadaki 38 iilkedeki kiiresel
egilimler lizerine yapilan bir arastirma, analiz edilen en yiiksek gelirli ilkelerde yasa
standardize edilmis goriilme oranlarinda 6nemli diisiisler oldugunu gosterirken, ¢calismaya dahil
edilen daha diisiik kaynaklara sahip ortamlarda bu oranlar artmis veya sabitlenmistir
(Vaccarella ve digerleri, 2013). Ancak firsat¢1 tarama kullanildiginda diisiik ve orta gelirli
tilkelerde serviks kanseri insidansinda azalmalar gézlemlenmistir (Sriplung ve digerleri, 2014).

Rahim agz1 kanseri i¢in risk faktorleri

Rahim agz1 kanseri 6nemli bir halk sagligi sorunudur. Rahim agzi kanserinde, 6zellikle insan
papilloma viriisiit (HPV) enfeksiyonunun prevalansindaki farkliliklar1 ve yeterli tarama ve
tedaviye erisimdeki esitsizlikleri yansitan cografi farkliliklar vardir (Arbyn ve digerleri, 2020).
Serviks kanseri Avrupa'da nadirdir ancak Dogu Avrupa'da orta yashi kadinlarda kanserden
oliimlerin en sik nedeni olmaya devam etmektedir (Dyba ve digerleri, 2021). Rahim agzi
kanseriyle iligkili diger epidemiyolojik risk faktorleri arasinda 6zellikle sigara igme Gykiisi,
oral kontraseptif kullanimi, cinsel birlesmenin erken yasi, cinsel partner sayisi, cinsel yolla
bulasan hastalik Oykiisli, bazi otoimmiin hastaliklar ve kronik immiinosupresyon yer
alir. Skuamo6z hiicreli karsinomlar tiim rahim agzi kanserlerinin yaklasik %80'ini,
adenokarsinom ise yaklasik %20'sini olusturur. DSO yakin zamanda HPV'lere kars1 asilamaya,
tespit edilen servikal pre-invazif ve invaziv lezyonlarin taranmasina ve tedavisine dayanan ve
invaziv kanser tanisi1 alan kadinlara miimkiin olan en iyi iyilestirici bakimin sunulmasina
dayanan onleyici, tarama ve tedavi miidahalelerini 6lgeklendirmek igin kiiresel bir girisim
baslatmistir (Cibula ve digerleri, 2023; Das, 2021).

Insan papilloma viriisiiniin (HPV) yiiksek riskli onkogenik alt tiplerinin neden oldugu kronik
enfeksiyon, neredeyse tiim rahim agz1 kanseri vakalarina neden olur ve dolayisiyla risk
faktorleri, HPV enfeksiyonunun kazanilmasi, HPV enfeksiyonuna karsi ciddi derecede
bozulmus bagisiklik tepkisi veya her ikisiyle iligkili olanlardir.

Bu risk faktorleri sunlari igerir:
J Cinsellige baslama yaginin erken olmasi
o Birden fazla cinsel partner veya yiiksek riskli bir cinsel partner

J Bagisikligin baskilanmasi (6rnegin, organ nakli veya HIV gibi bagisiklik yetersizligi
bozukluklarindan sonra)

o Cinsel yolla bulasan enfeksiyon 6ykiisii
. HPV ile iliskili vulvar veya vajinal displazi 6ykiisii
o Yerlesik rahim agzi tarama programlari olan tilkelerde taramaya katilmama ve yetersiz

tarama (bu tiir iilkelerde rahim agzi kanserlerinin tahminen {igte ikisine yol agmaktadir)

Avrupa Prospektif Kanser ve Beslenme Arastirmasi'nda 300.000'den fazla kadin iizerinde
yapilan kohort ¢aligmasinda, tiitiin dumaninin rahim agzi kanseri dncesi ve kanser i¢in 6nemli
bir risk faktorii oldugu bulunmustur. Sigara igme durumu, siiresi Ve igilen sigara miktari, HPV
durumuna gore diizeltme yapildiktan sonra yiiksek dereceli displazi ve karsinom riskinin iki
katt ile iliskilendirilmistir. Daha da Onemlisi, sigarayr birakmak iki kat risk azalmasiyla
iliskilendirildi. (Cohen, 2019; Crosbie ve digerleri, 2013; Roura ve digerleri, 2014; Sultana ve
digerleri, 2014).

HPV Asisimin Tarihgesi

Tibbi aragtirmalardaki en sira dis1 hikayelerden biri, yetmis y1l 6nce otuz bir yasindayken rahim
agz1 kanserinden 6len Afro-Amerikali Henrietta Lacks'in hikayesidir. Yaygin adiyla "HelLa
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hiicreleri", 1951'de 6liimiinden kisa bir siire 6nce rahim agzindan toplanan hiicrelerdir; bunlar

ilk olusturulan in vitro Sliimsiiz kanser hiicre dizisidir (Gey ve digerleri, 1952). Insan papilloma

viriisti (HPV) asisinin gelistirilmesi de dahil olmak tizere tibbi arastirmalardaki birgcok
ilerlemenin temelini olusturmustur (Illah ve Olaitan, 2023).

Alman virolog Harald zur Hausen, orijinal olarak biyopsisi yapilan Hela hiicrelerinde,
1980'lerin basinda HPV-18'in varligim1 kesfetmistir (Hausen ve Human, 1977; Schwarz, ve
Freese, 1985). Artik HPV-18 ve HPV-16min rahim agzi 6n kanserleri ve kanserlerinin
%70'inden sorumlu oldugu bilinmektedir. Zur Hausen'in 2008'de Nobel 6diiliinii kazandig1 bu
c1gir agici kesif, HPV enfeksiyonunun dogal seyrine ve bunun indiiklenen karsinogenezine
iligkin ayrintili anlayisimizin arkasinda yatan temel arastirmaya yol agmistir (Wallin ve
digerleri, 1999). 1999 yilinda kalict HPV enfeksiyonunun ¢ogu invazif rahim agz1 kanserinin
gelismesi i¢in bir 6n kosul oldugu tespit edilmistir (Walboomers ve digerleri, 1999). HPV artik
hem birincil hem de ikincil rahim agz1 kanseri oOnleyici tedbirlerin temelini
olusturmaktadir. Diinya ¢apindaki servikal tarama programlarinin ¢ogu, Diinya Saglik
Orgiitii'niin (WHO) tavsiyelerine uygun olarak HPV tespitini birincil tarama araci olarak
kullanmaktadir (WHO, 2021). HPV asisinin gelistirilmesine 1991 yilinda Avustralya'da
baslanmustir; Dr lan Fraser ve Dr Jian Zhou, HPV viral kapsidinde ifade edilen proteinlere
dayali viriis benzeri parcaciklar (VBP) gelistirmislerdir (Frazer, 2019). Bu VBP'lerin as1
gelisimi i¢in gerekli oldugu kanitlanmigtir (11lah ve Olaitan, 2023).

HPV asilamasi ve rahim agzi taramasinin birlesik etkisi, rahim agzi1 kanserini etkili bir sekilde
nadir goriilen bir olay haline getirmelidir, ancak yine de kiiresel olarak kanser 6liimlerinin 6nde
gelen nedeni olmaya devam etmektedir. Rahim agzi kanseri diinya ¢apinda kadinlar1 etkileyen
en yaygm dordiincii kanserdir; diisiik ve orta gelirli iilkelerde (DOGU'ler) ise kadinlari
etkileyen ikinci en yaygin kanserdir. DOGU'ler kiiresel rahim agz1 kanseri yiikiiniin %86'smn1
olusturmakta ve bu zorlugun yiikiinii tasimaktadir (WHO, 2014).

HPV ve Rahim Agz1 Karsinogenezi

HPV, Papillomaviridae familyasina ait ¢ift sarmalli bir DNA viriistidiir. Diinya ¢apinda en
yaygin cinsel yolla bulagan enfeksiyondur ve cinsel agidan aktif bireylerin ¢ogunun yasamlari
boyunca en az bir kez HPV ile enfekte olacagi tahmin edilmektedir. Enfeksiyon cinsel
aktivitenin baglamasindan sonra geng bireylerde en yaygin olanidir ve ¢ogu iilkede 35 yagindan
sonra azalir (Crosbie ve digerleri, 2013).

Onkogenik potansiyele bagl olarak yiiksek riskli ve diisiik riskli alt tipler olarak tanimlanan
100'den fazla HPV alt tipi vardir. Diisiik riskli HPV alt tipleri arasinda HPV-6, HPV-11, HPV-
42, HPV-43 ve HPV-44 yer alir. HPV-6 ve HPV-11 en yaygin onkogenik olmayan alt tiplerdir
ve tiim genital sigil vakalarinin %90'indan fazlasindan sorumludurlar. Onkogenik alt tipler
HPV16, HPV-18, HPV-33, HPV-35, HPV-45 ve HPV-58'i igerir ve bunlarin servikal,
orofaringeal, vajinal, vulvar, penil ve anal kanserlere neden olma potansiyeli vardir. (Okunade,
2020; Wiley ve digerleri, 2002). Rahim agz1 kanseri, HPV ile iliskili kanserler arasinda agik
ara en yaygm olanidir ve HPV 16, en yaygin nedensel alt tiptir ve bunu HPV-18 takip
etmektedir. HPV-16 ve HPV-18 birlikte tiim rahim agz1 kanseri vakalarinin yaklasik %70'inden
sorumludur (lllah ve Olaitan, 2023).

HPV insidansinin en yiiksek oldugu yas, HPV kaliciliginin derecesi ve yiiksek riskli HPV alt
tiplerinin prevalansi agisindan irksal ve etnik farkliliklar olabilir (Illah ve Olaitan, 2023) ve ¢ok
sayida calisma bu farkliliklar1 bolgelere gore incelemistir. Son zamanlarda yapilan bazi
caligmalar, rahim agzi kanseri olan Siyah ve Afrikali kadinlarda HPV dis1-16 veya HPV-18
yiikiiniin daha yiiksek oldugunu 6ne siirmektedir (Mendoza ve digerleri, 2021; Williams ve
digerleri, 2023). Bu daha fazla ¢alisma gerektirse de HPV-16 ve HPV-18 diinya ¢apinda rahim
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agz1 kanseriyle iliskili en yaygin yiiksek riskli alt tipler olmaya devam etmektedir (lllah ve
Olaitan, 2023).

HPV genomu ii¢ bolgeden olusur. Uzun kontrol bolgesi (LCR) gen ekspresyonunu ve
replikasyonunu diizenler, erken (E) bolgesi HPV gen ekspresyonu, replikasyonu ve hayatta
kalmasi igin gerekli olan proteinleri kodlar ve ge¢ (L) bolgesi viral yapisal proteinleri
kodlar. Viriis, rahim agzinin bazal epitel tabakasini enfekte ederek konakgi hiicrelere erisim
saglar. Enfeksiyonun ardindan erken proteinler E1, E2, E4, E5, E6 ve E7 iiretilir; E6 ve E7,
viral DNA replikasyonunu destekleyen ve timdr baskilayici proteinlerle etkilesimler yoluyla
apoptozu onleyen anahtar onkoproteinlerdir. Daha sonra, konakg¢1 ¢ekirdek hiicrelerinde yeni
nesil virionlarin olusumuna izin veren geg¢ kapsid proteinleri L1 ve L2 iiretilir; bunlar viral
yasam dongiisiinii gogaltir (Crosbie ve digerleri, 2013; Illah ve Olaitan, 2023).

HPV As1 Tipleri ve Etki Mekanizmasi

2006 yilinda lisans alan ilk as1, HPV-6, HPV-11, HPV-16 ve HPV-16'y1 hedef alan dort
degerlikli bir as1 olan Gardasil® (Merck, Sharp & Dome (Merck & Co., Whitehouse Station,
NJ, ABD) idi. 2007 yilinda HPV-16 ve HPV-18'i hedef alan iki degerlikli bir as1 olan
Cervarix ® (GlaxoSmithKline, Rixensart, Belcika) lisans almistir. Gardasil 9 ® (Merck, Sharp
& Dome (Merck & Co., Whitehouse Station, NJ, ABD) 2014 yilinda lisansi alinmis, HPV-6,
HPV-11, HPV-16, HPV-18, HPV-16'y1 hedef alan bir asidir (Pils ve Joura, 2015; Wang ve
digerleri, 2020). Bu ti¢ yerlesik as1, tiretici hiicreler olarak okaryotik hiicreleri kullanir. Daha
yakin zamanda, HPV-16 ve HPV-18 L1 VBP'leri iiretmek igin Escherichia coli'yi kullanan iki
degerlikli bir as: olan Cecolin ® (Xiamen Innovax Bioteknoloji, Xiamen, Cin) gelistirmistir
(Hu ve digerleri, 2013). Cecolin ® 2020'de Cin'de kullanim igin lisans almis ve 2021'de DSO
tarafindan 6n yeterlilik kazanmigtir. Son olarak, HPV-16 ve HPV-18'i hedef alan rekombinant
iki degerli HPV asis1 (Sanghay Zerun Biyoteknoloji, Walvax Biyoteknoloji yan kurulusu,
Sangay, Cin) da lisanslanmistir. HPV asis1 gelistirme pazari aktif olmaya devam etmektedir ve
dort degerlikli bir as1 olan Cervavac yakin zamanda Hindistan'da piyasaya siiriilmiistiir
(Oncology, 2022; Illah ve Olaitan, 2023).

HPV Asisimin EtKisi

HPV asisinin kullanima sunulmasini takip eden ilk on yilda, toplum diizeyinde cesitli
caligmalar, asinin HPV-16/HPV-18 enfeksiyonu, anogenital sigiller ve yiiksek dereceli CIN
tizerindeki gercek diinyadaki etkinligini degerlendirilmistir. 2019 yilinda bunlardan elde edilen
bulgular sistematik bir inceleme ve meta-analizde 6zetlenmistir. 14 iilkedeki 65 c¢alismadan
elde edilen veriler dahil edilmis ve HPV-16 ve HPV-18 prevalansinda yasa bagli 6nemli
azalmalar goriilmistiir (Drolet ve digerleri, 2019).

Sonugta HPV agisinin amact HPV ile iligkili kanserlerin yiikiinii azaltmaktir ve daha uzun
vadeli niifus verilerinin giderek ortaya ¢ikmasiyla birlikte, birkag ¢alisma bu sonucu rapor
edebilmistir. Isveg, 2009 yilinda ulusal diizeyde dért degerlikli Gardasil ® HPV agisimi
uygulamaya koymus ve 2020'de asinin uygulamaya konulmasinin ardindan rahim agzi kanseri
sonuglarini raporlayan ilk iilkelerden biri olmustur. Ulusal verileri, 17 yasindan 6nce asilanan
kadinlarda rahim agzi kanseri vakalarinda %88 oraninda kayda deger bir azalma oldugunu ve
17 ile 30 yaslari arasinda asilanan kadinlarda rahim agzi kanseri vakalarinda %53'liikk bir azalma
oldugunu goéstermistir (Lei ve digerleri, 2020).

Birlesik Krallik'ta, iki degerli as1 2008 yilinda Ingiltere'de uygulamaya konulmus ve rahim agzi
kanserine kars1 asmin etkinligine iliskin veriler 2021'de yaynlanmistir. ingiltere'den alinan
niifus verileri, 12 ila 13 yaslar1 arasinda asilanan kadinlarda rahim agzi kanseri vakalarinda
%87'lik bir azalma oldugunu gostermistir (14 ila 16 yaslarinda asilanan kadinlarda %62 azalma
ve 16 ila 18 yaslarinda asilanan kadinlarda %34 azalma). Yazarlar, Ingiltere'de asilanan kohort
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arasinda beklenenden 448 daha az rahim agz1 kanseri ve beklenenden 17.000 daha az CIN3
oldugunu tahmin etmistir (Falcaro ve digerleri, 2021).

Danimarka'da 2021'de yayinlanan ve HPV asisinin 2009 yilinda g¢ocukluk ¢agi asilama
programina dahil edildigi bir baska ulusal arastirmada, rahim agzi kanserine kars1 yiiksek as1
etkinligi rapor edilmistir. Asilanmamis kadinlara gore 17 yas alt1 asilanan kadinlarda goriilme
orani 0,14, 17-20 yas arasi asilanan kadinlarda ise 0,32 olmustur. As1 etkililik verilerini
yansitacak sekilde, asinin etkinligi daha ileri yaslarda uygulandiginda azalmistir (Kjaer ve
digerleri, 2021).

HPV Asisimin Uygulanmasi

HPV asilarinin 2006 yilinda piyasaya siiriilmesinden bu yana, ilkeler asiyr agamali olarak
ulusal asilama programlarma dahil etmislerdir. DSO, HPV asilarini ilk olarak 2009 yilinda 9-
14 yag aras1 kizlara ti¢ dozluk bir program kullanarak 6nermistir. 2014 yilinda bu 6neri iKi
dozluk bir programa dontismiistiir ve 2017'de birden fazla yastaki gruplarin asilanmasini
onerecek sekilde daha da gelistirilmistir, ancak bu, as1 tedariki sorunlarinin ardindan 2019'da
gecici olarak duraklatilmistir. Mart 2022 itibariyla, DSO iiye devletlerinin %601 HPV asismi
ulusal asilama programlarina dahil etmistir. Bunlarin ¢ogunlugu yiiksek gelirli ve iist-orta
gelirli tilkelerdir. En kalabalik iilkelerden bazilar1 heniiz asilama programlarina HPV asisini
dahil etmemistir. Bunun sonucu olarak HPV asisinin kiiresel kapsami, 2020 itibariyla
kadinlarda iki doz igin %12 ile diisiik diizeyde kalmaktadir (Illah ve Olaitan, 2023).

HPV asisin1 sunma stratejileri arasinda okul tabanli programlar, saglik tesisi tabanli programlar
ve sosyal yardim/kampanya programlari yer almaktadir. Okul temelli HPV asilama
programlari, gesitli lilkelerde gosterildigi gibi yiiksek HPV as1 kapsamina ulagsmada basarili
olmustur. Avustralya, 2007 yilinda ulusal HPV asilama programini uygulayan ilk iilkelerden
biriydi. Bu, hiikiimet tarafindan finanse edilen, okul temelli bir asilama programiydi ve 12 ila
13 yasindaki kizlara dort degerlikli aginin ii¢ dozunu sunuyordu. 2013 yilinda program erkek
cocuklari da kapsayacak sekilde genisletildi ve 2018'de iki dozluk nonvalan (es deger olmayan)
as1 olarak degistirildi (Patel ve digerleri, 2018). Asinin uygulamaya konmasindan bu yana,
Avustralya yiiksek bir agilama kapsamini korumustur ve bu siirdiiriiliirse, 2028 yilina kadar
serviks kanserini (yasa standardize insidans <100.000 kadin basina <4 yeni vaka) ortadan
kaldiracagi tahmin edilmektedir (Hall ve digerleri, 2019).

Birlesik Krallik da benzer sekilde 2008 yilinda 12-13 yas arasi kiz ¢ocuklarina yonelik hiikiimet
destekli bir okul program1 uygulamaya koydu. 2014 yilinda ti¢lii doz asis1 programi iki dozluk
programa doniistiiriildii ve 12-13 yas arasi kiz ¢ocuklarina yonelik asilama yapildi. COVID-19
salgin1 6ncesinde HPV asis1 kapsami>%80 gibi yiiksek bir seviyedeydi; COVID-19 salgini,
okula devamin azalmasi nedeniyle okul temelli asilar1 sekteye ugratti ve iyilesmeye ragmen as1
kapsami heniiz salgin 6ncesi seviyelere donmedi (lllah ve Olaitan, 2023; UK Health Security
Agency, 2021).

Amerika Birlesik Devletleri'nde 2006 yilinda 11 ila 12 yas arasi kizlar i¢in rutin HPV asilamasi
ti¢ dozluk bir program olarak 6nerildi. Bu ayn1 zamanda 26 yasina kadar kadinlar igin telafi
asilamasini da iceriyordu. 2011'de erkekler igin rutin asilama oOnerildi yaglart 11 ila 12
arasindaydi. 2016 yilinda standart doz programi iki doza dustiriildi (Meites ve Use, 2016).
Amerika Birlesik Devletleri'nde HPV asis1 esas olarak birinci basamak ve saglik tesislerinde
yapilmaktadir; Her ne kadar %75'lik bir kapsam elde edilmis olsa da, Amerika Birlesik
Devletleri'nde 1rk, etnik koken ve sosyoekonomik duruma bagl olarak asi kapsami agisindan
onemli farkliliklar bulunmaktadir (Lewis ve Markowitz, 2022; Pingali ve digerleri, 2021).

Sasirtict olmayan bir sekilde, birgok DOGU, mali ve altyap: kisitlamalar1 nedeniyle HPV asisini
ulusal asilama programlarina dahil edememistir. Mart 2022 itibariyla, 145 yiiksek gelirli ve tist-

49



ASES VII. INTERNATIONAL HEALTH, ENGINEERING AND SCIENCES CONFERENCE
NOVEMBER24-26, 2023, ISTANBUL, TURKIYE
CONFERENCE BOOK
orta gelirli tilkeden 1144 (%78,6) HPV asisin1 uygulamaya koyarken, 80 disiik gelirli ve
diistik-orta gelirli tilkeden yalnizca 20'si (%37,5) HPV asisin1 uygulamaya komustur (Illah ve
Olaitan, 2023). Bu iilkelerin birgogunun sonug olarak HPV as1 kapsami diisiiktiir. Saglik
hizmetlerine katilmin genellikle asgari diizeyde oldugu bu iilkelerde, okul temelli asilama
programlarinin kapsami muhtemelen en yiiksek diizeyde olacaktir. Ne yazik ki, finansman
sorunlar1 nedeniyle bu yaklagim siirdiirilemez ve HPV asisinin dagitimimin biiyik kismi
kampanya yaklasimlar1 yoluyla gergeklestirilmistir (Bruni ve digerleri, 2021). Bunun dikkate
deger bir istisnasi, basarili bir ulusal HPV asilama programi baslatabilen bir DOGU olan
Ruanda'dir. Ruanda, 2011 yilinda Merck tarafindan finansal olarak desteklenen okul temelli bir
yaklagimla ulusal HPV as1 programini uygulamaya koyan ilk Afrika tilkesidir. Sonug olarak
%90'n tizerinde yiiksek bir ag1 kapsamina ulasmay1 basarmislardir (Kramer, 2021).

Asya'da Tayland, Sri Lanka, Butan ve Maldivler gibi birgok iilke HPV asisini ulusal
programlarina ekleyebilmistir. Cin ve Hindistan'da HPV asis1 lisanslidir ve mevcuttur ve asinin
2024'ten itibaren rutin ulusal asilama programlarmna dahil edilmesi planlanmaktadir (WHO,
2022).

2022 itibariyle, 39 DSO iiye devletinde cinsiyet ayrim1 gdzetmeyen HPV asilama programlari
mevcuttur ve birgok yiiksek gelirli tilke, tiim cinsiyetler icin HPV asisina erisimde esitlik ¢agina
gecmistir/gecmektedir (Colzani ve digerleri, 2021). Son yillarda HPV asis1 kitligi nedeniyle,
DSO heniiz erkeklerin asilanmasini onaylamamis ve bunun yerine tedarik kisitlamalarin
hafifletmek icin erkek gocuklarin asilanmasimin gegici olarak askiya alinmasini Onermistir
(WHO, 2009). Bu konudaki goriisler karigiktir; bir yandan erkek asilamanin faydasi, HPV
enfeksiyonunun ve buna bagl sekellerin azaltilmasinda agik¢a goriilmektedir. Ote yandan,
rahim agzi kanseri oranlarinin ¢ok daha yiiksek oldugu ve tarama 6nlemlerinin daha az yerlesik
oldugu DOGU iilkelerinde daha fazla kiz cocugunun agilanmasinin saglk agisindan sagladig
fayda, daha fazla olmasa da ayni1 derecede etkilidir (I1llah ve Olaitan, 2023).

SONUC

Hicbir kadin rahim agzi kanserinden 6lmemelidir. Bunu ortadan kaldiracak teknik, tibbi ve
politik arag¢ ve yaklagimlar bulunmaktadir. Rahim agzi kanserinin yiikii, 6zellikle diisiik ve orta
gelirli  ilkelerde, saglik hizmetlerine erisimi olmayan kadinlarin omuzlarindadir.
Mayis 2018'de Diinya Saghik Orgiitii Genel Direktorii, rahim agzi kanserinin ortadan
kaldirilmasma yonelik kiiresel bir eylem c¢agrisin1 duyurarak, ortadan kaldirmayi gergege
dontistiirmek igin yenilenen siyasi iradenin altini ¢izmis ve tiim paydaslari bu ortak hedefin
arkasinda birlesmeye ¢agirmustir. Ocak 2019'da Icra Kurulu, Genel Direktdrden, 2020-2030
dénemi igin net hedefleri olan, rahim agzi kanserinin ortadan kaldirilmasini hizlandirmak igin
kiiresel bir strateji taslagi gelistirmesini talep etmistir. Bir Halk Sagligi Sorunu Olarak Rahim
Agz1 Kanserinin Ortadan Kaldirilmasina Yénelik Kiiresel Strateji, Uye Devletlerle yakin
istisarede bulunularak ve BM Kuruluslari ve diger ortaklar ve kuruluslarla is birligi yapilarak
gelistirilmigtir. 2030 yilina kadar ulagilacak ve diinyay:r yok edilme yoluna sokacak temel
hedeflerin ve iizerinde anlasilan hedeflerin ana hatlarini ¢izmektedir (WHO, 20203).

Ozellikle DOGU'lerde HPV asisina erisimde esitlik, kiiresel olarak siirdiiriilebilir HPV
asilamasinin ilerletilmesi i¢in bir 6n kosuldur. Uygun fiyat, siyasi katilim ve soguk zincir
zorluklarinin {istesinden gelme, bunlarm hepsi bunu basarmanim yollaridir. Cecolin ® gibi
biyobenzer asilarin yerel olarak gelistirilmesi halihazirda as1 maliyetlerinin diisiiriilmesine ve
bulunabilirligin arttirilmasina yardimer oluyor. Uzun vadede, soguk zincir bagimliligi daha az
olan, daha ucuz ek agsilarin gelistirilmesi, HPV asisinin kapsamini Vve basarisini
artiracaktir. Ayrica, tek doz programlarinin kademeli olarak onaylanmasi, maliyetleri daha da
azaltacak ve kiiresel olarak tam doz kapsamini iyilestirecektir (Illah ve Olaitan, 2023).
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As1 dis1 onkojenik HPV alt tiplerinin neden oldugu hastalik potansiyeli mevcut oldugundan,

asilanmis kadinlarin rahim agzi1 taramasi hala tavsiye edilmektedir. Rahim agzi kanseri

kontroliine yonelik kapsamli yaklasim, birincil, ikincil ve ti¢linciil nleyici tedbirlerden olusan

ticli bir yaklasimdan olusur. Oldukgea etkili profilaktik asi, mevcut rahim agzi tarama 6nlemleri

ve ongoriilen etkili bir terapotik asi ile yerlesik tedavi yontemleriyle rahim agzi kanserinin

ortadan kaldirilmasina ulasmak miimkiindiir. HPV agisinin kiiresel olgekte kapsamini ve

alimini artirmaya odaklanmak, bu hedefe ulasmay1 kesinlikle hizlandiracaktir (Illah ve Olaitan,
2023).

KAYNAKLAR

Ali F, Kuelker R, Wassie B. Understanding cervical cancer in the context of developing
countries. Ann Trop Med Public Health. 2012; 5(1): 3.

Arbyn M, Weiderpass E, Bruni L, et al. Estimates of incidence and mortality of cervical cancer
in 2018: a worldwide analysis. Lancet Glob Health. 2020; 8(2): €191-e203.

Arbyn M, Weiderpass E, Bruni L et al (2020) Estimates of incidence and mortality of cervical
cancer in 2018: a worldwide analysis. Lancet Glob Health 8:e191-203Bray, F., Ferlay,
J., Soerjomataram, I., Siegel, R. L., Torre, L. A., & Jemal, A. (2018). Global cancer
statistics 2018: GLOBOCAN estimates of incidence and mortality worldwide for 36
cancers in 185 countries. CA Cancer J Clin. 2018; 68: 394-424.

Bruni, L.; Saura-Lazaro, A.; Montoliu, A.; Brotons, M.; Alemany, L.; Diallo, M.S.; Afsar, 0.Z,;
LaMontagne, D.S.; Mosina, L.; Contreras, M.; et al. HPV vaccination introduction
worldwide and WHO and UNICEF estimates of national HPV immunization coverage
2010-2019. Prev. Med. 2021, 144, 106399.

Crosbie, E. J., Einstein, M. H., Franceschi, S., & Kitchener, H. C. (2013). Human
papillomavirus and cervical cancer. The Lancet, 382(9895), 889-899.

Cohen, P. A., Jhingran, A., Oaknin, A., & Denny, L. (2019). Cervical cancer. The
Lancet, 393(10167), 169-182.

Colzani, E.; Johansen, K.; Johnson, H.; Celentano, L.P. Human papillomavirus vaccination in
the European Union/European Economic Area and globally: A moral
dilemma. Eurosurveillance 2021, 26, 2001659.

Cibula, D., Raspollini, M. R., Planchamp, F., Centeno, C., Chargari, C., Felix, A,, ... &
Lindegaard, J. (2023). ESGO/ESTRO/ESP Guidelines for the management of patients
with cervical cancer—Update 2023. Virchows Archiv, 1-32.

Das M (2021) WHO launches strategy to accelerate elimination of cervical cancer. Lancet
Oncol 22:20-1

Dyba T, Randi G, Bray F et al (2021) The european cancer burden in 2020: incidence and
mortality estimates for 40 countries and 25 major cancers. Eur J Cancer 157:308-47

Drolet, M.; Bénard, E.; Pérez, N.; Brisson, M. Population-level impact and herd effects
following the introduction of human papillomavirus vaccination programmes: Updated
systematic review and meta-analysis. Lancet Lond. Engl. 2019, 394, 497-509.

Falcaro, M.; Castaiion, A.; Ndlela, B.; Checchi, M.; Soldan, K.; Lopez-Bernal, J.; Elliss-
Brookes, L.; Sasieni, P. The effects of the national HPV vaccination programme in
England, UK, on cervical cancer and grade 3 cervical intraepithelial neoplasia
incidence: A register-based observational study. Lancet 2021, 398, 2084-2092.

Frazer, I.H. The HPV vaccine story. ACS Pharmacol. Transl. Sci. 2019, 2, 210-212.

51



ASES VII. INTERNATIONAL HEALTH, ENGINEERING AND SCIENCES CONFERENCE

NOVEMBER24-26, 2023, ISTANBUL, TURKIYE

CONFERENCE BOOK

Gey, G.O.; Coffman, W.D.; Kubicek, M.T. Tissue culture studies of the proliferative capacity
of cervical carcinoma and normal epithelium. Cancer Res. 1952, 12, 264—265.

Hall, M.T.; Simms, K.T.; Lew, J.-B.; A Smith, M.; Brotherton, J.M.; Saville, M.; Frazer, I.H.;
Canfell, K. The projected timeframe until cervical cancer elimination in Australia: A
modelling study. Lancet Public Health 2019, 4, e19-e27.

Hausen, H.Z. Human papillomaviruses and their possible role in squamous cell carcinomas.
In Current Topics in Microbiology and Immunology; Arber, W., Henle, W.,
Hofschneider, P.H., Humphrey, J.H., Klein, J., Koldovsky, P., Koprowski, H., Maalge,
0., Melchers, F., Rott, R., et al., Eds.; Springer: Berlin/Heidelberg, Germany, 1977; pp.
1-30.

Hu, Y.; Huang, S.-J.; Chu, K.; Wu, T.; Wang, Z.-Z.; Yang, C.-L.; Cai, J.-P.; Jiang, H.-M.;
Wang, Y.-J.; Guo, M.; et al. Safety of an Escherichia coli-expressed bivalent human
papillomavirus (types 16 and 18) L1 virus-like particle vaccine. Hum. Vaccines
Immunother. 2013, 10, 469-475.

Illah O, Olaitan A. Updates on HPV Vaccination. Diagnostics. 2023; 13(2):243.

Lei, J.; Ploner, A.; Elfstrom, K.M.; Wang, J.; Roth, A.; Fang, F.; Sundstrom, K.; Dillner, J.;
Sparén, P. HPV vaccination and the risk of invasive cervical cancer. N. Engl. J.
Med. 2020, 383, 1340-1348.

Kjaer, S.K.; Dehlendorff, C.; Belmonte, F.; Baandrup, L. Real-world effectiveness of human
papillomavirus vaccination against cervical cancer.J. Natl. Cancer Inst. 2021, 113,
1329-1335.

Kramer, J. Eradicating cervical cancer: Lessons learned from Rwanda and Australia. Int. J.
Gynecol. Obstet. 2021, 154, 270-276.

Lewis, R.M.; Markowitz, L.E. Disparities in human papillomavirus vaccination coverage in the
United States, National Health and Nutrition Examination Survey, January 2017—March
2020. Vaccine 2022, 40, 2828-2832.

Meites, E. Use of a 2-dose schedule for human papillomavirus vaccination—Updated
recommendations of the advisory committee on immunization
practices. MMWR 2016, 65, 1405-1408.

Mendoza, R.P.; Haidary, T.; Gabutan, E.; Zhou, Y.Y.; Bukhari, Z.; Connelly, C.; Lee, W.-C.;
Lee, Y.-C.; Wadgaonkar, R.; Agrawal, R.; et al. Mixed and nonvaccine high risk HPV
types are associated with higher mortality in Black women with cervical cancer. Sci.
Rep. 2021, 11, 14064.

Okunade, K.S. Human papillomavirus and cervical cancer. J. Obstet. Gynaecol. 2020, 40, 602—
608.

Oncology, T.L. HPV vaccination in south Asia: New progress, old challenges. Lancet
Oncol. 2022, 23, 1233.

Patel, C.; Brotherton, J.M.; Pillsbury, A.; Jayasinghe, S.; Donovan, B.; Macartney, K.;
Marshall, H. The impact of 10 years of human papillomavirus (HPV) vaccination in
Australia:  What additional disease burden will a nonavalent vaccine
prevent? Eurosurveillance 2018, 23, 1700737.

Pils, S.; Joura, E.A. From the monovalent to the nine-valent HPV vaccine. Clin. Microbiol.
Infect. 2015, 21, 827-833.

52



ASES VII. INTERNATIONAL HEALTH, ENGINEERING AND SCIENCES CONFERENCE
NOVEMBER24-26, 2023, ISTANBUL, TURKIYE
CONFERENCE BOOK
Pingali, C.; Yankey, D.; Elam-Evans, L.D.; Markowitz, L.E.; Williams, C.L.; Fredua, B.;
McNamara, L.A.; Stokley, S.; Singleton, J.A. National, regional, state, and selected
local area vaccination coverage among adolescents aged 13-17 years—United States,
2020. MMWR 2021, 70, 1183-1190.

Ries, L. A. G., D. Melbert, M. Krapcho, D. G. Stinchcomb, N. Howlader, M. J. Horner, A.
Mariotto et al. "SEER cancer statistics review, 1975-2005." Bethesda, MD: National
Cancer Institute 2999 (2008).

Roura, E., Castellsague, X., Pawlita, M., Travier, N., Waterboer, T., Margall, N., ... & Riboli,
E. (2014). Smoking as a major risk factor for cervical cancer and pre-cancer: Results
from the EPIC cohort. International journal of cancer, 135(2), 453-466.

Schwarz, E.; Freese, U.K.; Gissmann, L.; Mayer, W.; Roggenbuck, B.; Stremlau, A.; Hausen,
H.Z. Structure and transcription of human papillomavirus sequences in cervical
carcinoma cells. Nature 1985, 314, 111-114.

Small Jr, W., Bacon, M. A., Bajaj, A., Chuang, L. T., Fisher, B. J., Harkenrider, M. M., ... &
Gaffney, D. K. (2017). Cervical cancer: a global health crisis. Cancer, 123(13), 2404-
2412.

Sriplung, H., Singkham, P., lamsirithaworn, S., Jiraphongsa, C., & Bilheem, S. (2014). Success
of a cervical cancer screening program: trends in incidence in songkhla, southern
Thailand, 1989-2010, and prediction of future incidences to 2030. Asian Pacific Journal
of Cancer Prevention, 15(22), 10003-10008.

Sultana, F., English, D. R., Simpson, J. A., Brotherton, J. M., Drennan, K., Mullins, R., ... &
Gertig, D. M. (2014). Rationale and design of the iPap trial: a randomized controlled
trial of home-based HPV self-sampling for improving participation in cervical screening
by never-and under-screened women in Australia. BMC cancer, 14(1), 1-11.

Cancer Council Australia Cervical Cancer Screening Guidelines Working Party
National Cervical screening program (CCACCSG): guidelines for the management of
screen-detected abnormalities, screening in specific populations and investigation of
abnormal vaginal bleeding. Cancer Council, Sydney2016
https://wiki.cancer.org.au/australia/Guidelines:Cervical _cancer/Screening Date
accessed: July 31.10.2023.

UK Health Security Agency. Human papillomavirus (HPV) vaccination coverage in adolescent
females and males in England: 2020 to 2021. Health Prot. Rep. 2021, 15, 1-16.

Vaccarella, S., Lortet-Tieulent, J., Plummer, M., Franceschi, S., & Bray, F. (2013). Worldwide
trends in cervical cancer incidence: impact of screening against changes in disease risk
factors. European journal of cancer, 49(15), 3262-3273.

Wallin, K.-L.; Wiklund, F.; Angstrém, T.; Bergman, F.; Stendahl, U.; Wadell, G.; Hallmans,
G.; Dillner, J. Type-specific persistence of human papillomavirus DNA before the
development of invasive cervical cancer. N. Engl. J. Med. 1999, 341, 1633-1638.

Walboomers, J.M.M.; Jacobs, M.V.; Manos, M.M.; Bosch, F.X.; Kummer, J.A.; Shah, K.V.;
Snijders, P.J.; Peto, J.; Meijer, C.J.; Muifioz, N. Human papillomavirus is a necessary
cause of invasive cervical cancer worldwide. J. Pathol. 1999, 189, 12-19.

Wang, R.; Pan, W.; Jin, L.; Huang, W.; Li, Y.; Wu, D.; Gao, C.; Ma, D.; Liao, S. Human
papillomavirus vaccine against cervical cancer: Opportunity and challenge. Cancer
Lett. 2020, 471, 88-102.

53


https://wiki.cancer.org.au/australia/Guidelines:Cervical_cancer/Screening

ASES VII. INTERNATIONAL HEALTH, ENGINEERING AND SCIENCES CONFERENCE
NOVEMBER24-26, 2023, ISTANBUL, TURKIYE
CONFERENCE BOOK
Wiley, D.J.; Douglas, J.; Beutner, K.; Cox, T.; Fife, K.; Moscicki, A.; Fukumoto, L. External
genital warts: Diagnosis, treatment, and prevention. Clin. Infect. Dis. 2002, 35, S210—
S224.

Williams, E.A.; Newberg, J.; Williams, K.J.; Montesion, M.; Alexander, B.M.; Lin, D.I.; Elvin,
J.A. Prevalence of high-risk nonvaccine human papillomavirus types in advanced
squamous cell carcinoma among individuals of African vs non-African ancestry. JAMA
Netw. Open 2021, 4, e216481.

World Health Organization (WHO), 2023 http://www.who.int/cancer/prevention/diagnosis-
screening/cervical-cancer/en/ Date accessed: 31.10.2023.

World Health Organization. Meeting of the strategic advisory group of experts on
immunization, October 2009—-Conclusions and recommendations. Biologicals 2010, 38,
170-177.

World Health Organization. WHO Guideline for Screening and Treatment of Cervical Pre-
Cancer Lesions for Cervical Cancer Prevention, 2nd ed.; World Health Organization:
Geneva, Switzerland, 2021; Available
online: https://apps.who.int/iris/handle/10665/342365 (accessed: 02.11.2023).

World Health Organization. Comprehensive Cervical Cancer Control: A Guide to Essential
Practice, 2nd ed.; World Health Organization: Geneva, Switzerland, 2014; Available
online: https://apps.who.int/iris/handle/10665/144785 (accessed: 02.11.2023).

WHO  HPV  Vaccine  Global Market ~ Study  April  2022.  Available
online: https://www.who.int/publications/m/item/who-hpv-vaccine-global-market-
study-april-2022 (accessed: 03.11.2023).

54


http://www.who.int/cancer/prevention/diagnosis-screening/cervical-cancer/en/
http://www.who.int/cancer/prevention/diagnosis-screening/cervical-cancer/en/
https://apps.who.int/iris/handle/10665/342365
https://apps.who.int/iris/handle/10665/144785
https://www.who.int/publications/m/item/who-hpv-vaccine-global-market-study-april-2022
https://www.who.int/publications/m/item/who-hpv-vaccine-global-market-study-april-2022

ASES VII. INTERNATIONAL HEALTH, ENGINEERING AND SCIENCES CONFERENCE
NOVEMBER24-26, 2023, ISTANBUL, TURKIYE
CONFERENCE BOOK
CARDIOVASCULAR SIDE EFFECTS AND NURSING MANAGEMENT IN
CANCER TREATMENT

KANSER TEDAVISINDE KARDIYOVASKULER YAN ETKILER VE HEMSIRELIK
YONETIMI
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Ozet

Diinyada 32 milyondan fazla kanser hastasi bulunmaktadir. Eskiden kanser yalnizca koken
aldigr organlara veya basit histomorfolojik o6zelliklere gore smiflandirilmakta ve tedavi
edilmekteydi. Daha sonra ti¢lincii nesil ilaglarla birlikte dort farkli platin bazli kemoterapi
ikilisi tedavide kullanilmaya baslandi. Ilerleyen yillarda kanser tedavisindeki gelismeler,
kanser hastalarinin daha etkili ve kisisellestirilmis tedavi segeneklerine erisimini artirmistir. Bu
gelismelerin temelinde, kanserin molekiiler diizeyde daha iyi anlasilmasi ve hastalarin genetik
profillerinin detayli bir sekilde analiz edilmesi yatmaktadir. Ve en sonunda iki tane devrim
niteliginde kanserde tedavi segenekleri giindeme geldi. Birincisi, kisisellestirilmis tedavilerin,
farkli timor tiplerinde spesifik gen anormallikleri barindiran alt gruplara goére uyarlanmasi
esasina dayanan; genotipe yonelik hassas tedavi , ikincisi ise bilesenlerini , 6zellikle de
bagisiklik sistemini ve antitiimor bagisikligimi hedefleyen tedavi yontemidir. Bu yeni
yontemlerle beraber kanser tedavisindeki ilerlemeler, farkli kanser tiirlerinin yasam
beklentisinde iyilesmeye yol agmistir. Ancak kemoterapi, immiinoterapi, radyoterapi ve hedefli
tedavi dahil olmak tizere kanser karsiti tedaviler siirekli ilerlerken kardiyovaskiiler toksisite
hastalar icin biyiik bir zorluk haline gelmistir. Kardiyovaskiiler hastalik, kanserden
kurtulanlarda tekrarlayan maligniteden sonra ikinci onde gelen morbidite ve mortalite
nedenidir. Kanser varligina bagli olarak kanser hastalarinin yaklagik %30 u kardiyovaskiiler
toksisite nedeniyle 6lmektedir. Bu nedenle tedavide multidisipliner bir yaklasim sergilenerek
kardiyotoksisitenin risk siniflandirmasi, énlenmesi ve erken taninmasi gerekmektedir. Bu
derleme, farkli kanser tedavisi siniflarinin kardiyovaskiiler etkilerini 6zetlemekte ve bu etkilerin
yonetiminde hemsire gorevlerine deginmektedir.

Anahtar kelimeler: kanser tedavisi, kardiyovaskiiler toksisite, hemsirelik
Abstract

There are more than 32 million cancer patients in the world. In the past, cancer was classified
and treated only according to the organs of origin or simple histomorphological features. Later,
four different platinum-based chemotherapy combinations along with third-generation drugs
began to be used in the treatment. In the following years, advances in cancer treatment have
increased cancer patients' access to more effective and personalized treatment options. The
basis of these developments lies in a better understanding of cancer at the molecular level and
detailed analysis of the genetic profiles of patients. And finally, two revolutionary cancer
treatment options came to the fore. First, it is based on the principle of adapting personalized
treatments to subgroups with specific gene abnormalities in different tumor types; Genotype-
oriented sensitive treatment, and the second is the treatment method that targets its components,
especially the immune system and antitumor immunity. Advances in cancer treatment, along
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with these new methods, have led to improvements in life expectancy for different types of

cancer. However, as anti-cancer treatments including chemotherapy, immunotherapy,

radiotherapy and targeted therapy are constantly advancing, cardiovascular toxicity has become

a major challenge for patients. Cardiovascular disease is the second leading cause of morbidity

and mortality in cancer survivors after recurrent malignancy. Depending on the presence of

cancer, approximately 30% of cancer patients die due to cardiovascular toxicity. For this reason,

a multidisciplinary approach to treatment requires risk classification, prevention and early

recognition of cardiotoxicity. This review summarizes the cardiovascular effects of different
classes of cancer treatments and addresses nurses' roles in managing these effects..

Keywords: cancer treatment, cardiovascular toxicity, nursing
1. GIRIS

Antikanser tedavisinin olumsuz fizyolojik sonuglar1 yarim yiizyilh askin bir siiredir
bilinmektedir ( Scott ve ark.2018). Kanser hastalarindaki uzun yasam beklentisine karsin kanser
ilaglarinin  yapmig olduklar1 yan etkiler ne yazik ki hastalarin mortalite riskini
artirmaktadir(Scott ve ark.2018). Kalp merkezli yan etkiler ilk olarak 1968'de yetiskinlerde
16semi hastalarinda aritmilere, doza bagli kalp yetmezligine ve hastalarin ani kardiyak 6liimiine
neden olan antrasiklin igeren rejimlerle tanimlanmistir(Contaldi ve ark.2023). Ulusal Kanser
Enstitiisi  kardiyotoksisiteyi genel bir terimle “kalbi etkileyen toksisite” olarak
tanimlamaktadir(Contaldi 2023;Albini 2010). Daha genis anlamda ise kardiyovasiikeler
toksisite, kemoterapotik ajanlarin, radyasyon terapisinin ve molekiiler hedefe yonelik
tedavilerin  kullaniminin, kalp fonksiyonunu bozmasi ¢evrede hemodinamik akis
degisikliklerini ve trombolitik olaylar1 arttirmasi1 anlamina gelmektedir.( Contaldi 2023;Albini
2010)

Kanser tanisina ve anti-kanser tedavisinin tiiriine baglh olarak gelisen kardiyotoksisite oranlari
hastalar arasinda % 0 ila% 48 arasinda degismektedir(Anker 2019;Zamarona 2019). Antikanser
ilaclarin kardiyovaskiiler yan etikleri asemptomatik vakalardan pulmoner 6deme kadar olan
genis bir aralikta yer almaktadir (Anker 2019;Zamarona 2019). Kalp yetmezligi 6nde gelen
kardiyovaskiiler komplikasyondur (Yeh 2009). Kalp yetmezliginin yani sira anti-kanser
tedavileri ile iligkili bildirilen yan etkiler; koroner arter hastaligi, atriyal fibrilasyon, arteriyel
hipertansiyon, tromboembolik hastalik, kapak hastaligi , pulmoner hipertansiyon, inme, ve
periferik vaskiiler hastaliklardir(Yeh 2009). Klinik olarak en ¢ok kullanilan ve
kardiyotoksisiteye neden olan kemoterapotik ilaglar ve etki mekanizmasi Tablol de
gosterilmistir. (tablo 1)

1.1.  Antikanser ilaclarin Kardiyotoksisite Etkileri
1.1.1. Antrasiklinler

Antrasiklinler solid tiimdrlerin ve hematolojik malignitelerin tedavisinde yiiksek etkinlige
sahiptir(Caligkan 2018)  Antrasiklinlere bagli kardiyotoksisite mekanizmas1 tam olarak
bilinmemektedir bununla birlikte arastirmacilar kardiyomiyositler tizerindeki oksidatif stresin
artmasindan kaynaklandigin1 varsaymaktadir (Caligskan 2018).

Antrasiklin kardiyotoksisitesi akut, erken veya ge¢ donemde ortaya ¢ikabilir. Akut toksisite
(6zellikle supraventrikiiler tasikardi, gecici sol ejeksiyon fraksiyon fonksiyon bozuklugu ve
EKG degisiklikleri) hastalarin%]1’den azinda ilag inflizyonunun hemen ardindan gelisir ve
genelde geri dontsliidiir(Caliskan 2018; Babiker 2018). Erken yan etkiler tedavinin ilk yilinda,
ge¢ yan etkiler ise birka¢ yildan sonra (tedaviyi takiben ortalama 7 yil sonra) ortaya
cikarlar(Caliskan 2018; Babiker 2018).

Antrasiklin Toksisitesi igin Risk Faktorleri sunlardir: (Caliskan 2018; Babiker 2018)
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. Kiimiilatif doz

. Antrasiklinlerin intravendz bolus uygulamast

. Isinlama tarihi

. Diger kardiyotoksik ilaglarin alinmasi

. Kadin cinsiyeti

. Altta yatan kalp hastaligi

. Yas (geng ve yaslt)

. Kanser tedavisinden bu yana gegen siire

. Tedavi sirasinda ve sonrasinda biyo belirteglerin yiikselmesi

1.11.1. Antrasiklin Alan Hastanin Kardiyotoksisite A¢isindan Takibi

Bir hastanin antrasikline bagli kardiyomiyopati riskini azaltmak i¢in birincil 6nlenmesinde {i¢
yaklasim kullanilir: antrasiklin tedavisi sirasinda deksrazoksan uygulamasi,6 saat boyunca
siirekli antrasiklin inflizyonu (30 dakikalik inflizyonun aksine) ve doksorubisin yerine
antrasiklin tiirevlerinin kullanilmasi (Yeh 2009). Deksrazoksan, ¢ocuklarda ve yetiskinlerde
kardiyotoksisiteyi dnlemek i¢in FDA(Food and Drug Administration) onayl tek ilagtir (Yeh
2009).

Hemsireler kardiyovaskiiler toksisitede ikincil onleme stratejilerinin uygulanmasinda kilinkte
etkin rol oynar(Yeh 2009). Tedavi sirasinda ve sonrasinda kardiyovaskiiler yan etkiler i¢in
erken teshiste hastay1 yakindan takip eder(Yeh 2009). Her antrasiklin siklusu sonras1 hastadan
troponin-I diizeyi takibi i¢in kan alir. ESC kilavuzuna gore baslangigta en az bir kardiyak
biyobelirteg dl¢limii — yiiksek duyarlilikli troponin (I veya T) veya natriiiretik peptit — yiiksek
kardiyotoksisite riski tasiyan hastalari belirler(Demirkan 2016; Zamarono 2016)

Hemsireler kardiyotoksisite icin riskli hastalar1 degerlendirirken kardivovaskiiler risk
faktorlerini ayrintili ele almalidirlar(Demirkan 2016). Hastanin cinsiyeti, yasi, diger kullandig1
ilaglar toksisite i¢in riski artirabilir. 60 yas {izerinde ve 18 yas altinda risk artmaktadir(Demirkan
2016). Kadinlarda risk daha yiiksektir. Eslik eden diger kemoterapiler: Trastuzumab,
siklofosfamid, bleomisin, vinkristin ve mitoksantron duyarliligi veya toksisiteyi arttirabilir
(Demirkan 2016)

1.1.2. Diger Geleneksel Kemoterapiler

Alkilleyici bir ajan olan siklofosfamidin hastalarin% 7-28'inde sol ventrikiil fonksiyon
bozukluguna neden oldugu bildirilmistir. Tedaviye bagli perikardiyal efiizyon ve perikardit
vaka raporlar1 da yaymlanmistir. Kardiyotoksisitenin kesin mekanizmasi bilinmemektedir,
ancak siklofosfamidin dogrudan endotel hasarina ve ardindan toksik metabolitlerin
ekstravazasyonuna neden oldugu varsayilmaktadir(Cameron 2016). Siklofosfamid
kardiyotoksisitesi genellikle uygulamadan bir ila on giin sonra ortaya ¢ikar(Cameron 2016).
Eszamanli doksorubisin ve / veya trastuzumab uygulamasi ve dnceki goglis radyoterapisi
kardiyak risk faktorleridir(Cameron 2016).

Antimetabolit bir ajan olan 5-florourasil (5-Fu) ile iligkili kardiyotoksisite insidanst literatiirde
% 1 1la% 68 arasinda degismektedir(Aktiirk 2011). 5-FU kardiyotoksisitesi ile iligkili en yaygin
semptom anjina benzeri gogiis agrisidir. Nadir durumlarda miyokard enfarktiisti (MI), aritmiler
, KY, kardiyojenik sok ve ani 6liim bildirilmistir (Aktiirk 2011).

Kapesitabin veya sitarabin gibi antimetabolit ajanlarla ilgili olarak, kardiyotoksisite insidansi
ve risk faktorleri 1yi tanimlanmamustir. Yapilan retrospektif caligmalarda primer koroner arter
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spazmi, tromboz veya endotel disfonksiyonundan kaynaklanabilecek miyokard iskemisi ile
iliskili semptomlarin varlig1 ongdriilmistiir (Yusuf 2008).

Taksan grubu ajanlardan paklitaksel ile ilgili belirtilen kardiyak komplikasyonlar yakin
kardiyak monitdrizasyonda saptanan siniis bradikardisi ve iletim bloklaridir(Yusuf 2008)
Paklitakselin neden oldugu kardiyotoksisite histamin salinimiyla agiklanmaktadir(Yusuf 2008).
Bu konuda yapilan hayvan g¢alismalari, kalp dokusunda histamin reseptorlerinin uyarilmas,
iletim bozukluklar1 ve aritmiler ile sonuglanmistir(Yusuf 2008).

1.1.3. Immiinoterapiler ve Hedefe Yonelik Tedaviler

Immiinoterapiler ve hedefe yonelik tedaviler kanser ilaglarmin etkinliginde 6nemli derecede
iyilesme saglamistir. Hedefe yonelik tedaviler kanser hiicresinde saptanan bir mutasyon veya
genetik yolak tlizerinden kanser hiicresine spesifik etki gosterir(Yalgin 2015).

Ancak normal hiicrelerde de belirli organlara spesifik olarak bu yolaklarda benzer molekiiler
etki olusabilir ve bu durum sonucunda klasik kemoterapiye bagh yan etkilerden farkli hedefe
yonelik ajanlara bagli gelisebilecek yeni yan etki profilleri tanimlanmistir (Yalgin
2015).Ornegin yapilan calismalarda damar endoteli bilyiime faktorii inhibisyonunun yalniz
timorlerde damar olusumunu baskilamakla sinirli kalmadigi, ayn1 zamanda hastalarda arter
sertligine ve en sik olarak hipertansiyona (% 22 ile%47) neden oldugu da gosterilmistir(Yalgin
2015).

Hedefe yonelik tedaviler iginde meme veya gastrodzofageal malignitelerde insan epidermal
biiyiime faktorii reseptorii-2'yi hedefleyen bir monoklonal antikor olan trastuzumab'a 6zellikle
dikkat edilmistir (Aleman 2014).

Trastuzumab, sol ventrikiiler ejeksiyon fraksiyonunda azalmayla birlikte klinikte semptomatik
kalp yetmezligi olarak ortaya g¢ikan kardiyomiyopatiye neden olmaktadir. Trastuzumab
toksisitesi genelde tedavi sirasinda ortaya ¢ikar (Aleman 2014).

Bazi 16semiler ve miyelomlar: tedavi etmek i¢in kullanilan arsenik trioksit, hastalarin %26-
93’tinde QT araligini1 uzatir ve ventrikiiler aritmilere sebep olur(Yalgin 2015;Aleman 2014).
QT siiresinin uzatilmasi, torsade de pointes gibi hayati tehdit edici aritmilere yol acabilir(Yalcin
2015;Aleman 2014). QTc araliginin uzamasi, arsenik trioksit inflizyonundan 1-5 hafta sonra
gozlenmis ve yaklasik 8 hafta sonunda, diger bir deyisle, kemoterapinin ikinci kiiriinden 6nce,
bazale donmiistiir(Yal¢in 2015;Aleman 2014).

1.2.  Kanser Tedavisine Bagh Hipertansiyon ve Yonetimi

Hipertansiyon vaskiiler endotelyal biiylime faktorii (VEGF) inhibitorleri ile iligkili en yaygin
kardiyovaskiiler komplikasyondur. Rapor edilen insidansi% 19 ila% 47'dir. Hipertansiyon
mekanizmasi soyledir: endotel disfonskiyonu olur, arteriyollerin duvarinda nitrik oksit tiretimi
azalir ve kilcal damar yataklarinda bir azalma meydana gelir (Sica 2006)

2019 Tiirk Hipertansiyon Uzlas1 Raporuna gore: tekrarlanan klinik ol¢limler ile sistolik kan
basincinin >140mmHg ve/veya diyastolik kan basincinin >90 mmHg olmas1 hipertansiyon
olarak tanimlanir. (Sica 2006). Dikkat edilmesi gereken nokta VEGF inhibitdrlerinin kesintiye
ugradig donemlerde elde edilen 6l¢iimlerdeki degiskenligin de hasta tarafindan bildirilmesidir.
Bu nedenle hastalarin kan basincini kendi kendine 6l¢timii konusunda egitilmesi ¢ok 6nemlidir
(Sica 2006).

Tiim hastalara VEGFI tedavisinden dnce mevcut kardiyovaskiiler hastalik i¢cin kapsamli bir
degerlendirme taramasi yapilmalidir(Abdel 2016). Bu tarama kapsamli Oykii ve fizik
muayeneyi icermektedir. Ozellikle kan basincinin haftalik olarak kontrol edilmesi gerekir(Sica
2006;Abdel 2016). Kan basincini takibinin aktif olarak hasta ilk tedaviye basladigi zaman,
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ardindan 2-3 haftada bir tedavi sirasinda yapilmasi gerekir. Kan basinci icin esik deger
140/90mmHg dir (Sica 2006;Abdel 2016) .

Kanserli hipertansif hastalar i¢in tedavi ii¢ hedefe odaklanmaktadir bunlar; hipertansiyonun
nedenlerinin tanimlanmasi, yasam tarzinin degerlendirilmesi ve prognozu etkileyebilecek veya
tedavi se¢imini yonlendirebilecek kardiyovaskiiler risk faktorlerinin tanimlanmasidir. Hastalar
diizenli fiziksel aktivitenin tesviki diisiik sodyum igeren diyet ve viicut agirlinin takibi
konusunda bilgilendirilmelidir(Souza 2015).

1.3.  Kanser Tedavisinin Koagiilasyon Sistemi Uzerine Etkisi ve Yonetimi

Kemoterapinin neden oldugu pihtilasma sistemi iizerindeki etkiler, tromboz ve tromboembolik
olaylarin Onciisii olan ve ardindan kardiyovaskiiler ve / veya serebrovaskiiler iskeminin
zeminini olusturan damarlarda kan pihtilasmasimi tesvik edebilir. Kemoterapi veya
antianjiyojenik ajanlar alan hastalar, kanserli hastalara kiyasla vendz trombo emboli(VTE)
gelistirme riskinden 7 kat daha fazla risk tagirlar. Ozellikle alkilleyici ajan cisplatin, trombosit
agregasyonunu tetikleyebilir, trombositler tarafindan tromboksan olusumunu artirabilir ve
trombositlerdeki arasidonik asit yollarini aktive edebilir(Sica 2006;Abdel 2016).

Venodz tromboz ve VTE gelismesi kemoterapi, kemoterapinin uygulanma yolu (kalic1 venoz
kateter kullanimi), kanserin kendisi ve hastanin dnceki risk faktorleri ile iligkili olabilir. Kanser
tedavisi i¢in yapilan ameliyatlardan sonra 6liimiin en sik nedeni VTE dir(Kostakou 2019)

2. SONUC
2.1. Kanser Tedavisine Bagh Kardiyotoksisite icin Hemsirelik Yonetimi

Temel bir kardiyovaskiiler risk degerlendirmesi, kanser tedavisine baslamadan Once
yapilmalidir(9). Yiiksek riskli hastalar i¢in tedavi boyunca ve 6tesinde kardiyovakiiler yonetimi
icin 6zel ve ayrintili bir plan olusturulmalidir(Aktiirk 2011).

Kardiyotoksisite i¢in yiiksek riskli hastalarin belirlenmesinde ilk adim, detayl1 bir 6ykii ve fizik
muayene ile kardiyovaskiiler risk faktorleri taramasindan olugmaktadir (Aktiirk 2011;Demir
2016).

Eksiksiz alinan anamnezde 6zgegmis bilgileri ile ailesel olarak risk altinda olan hastalar
kolaylikla tanimlanmaktadir. Antikanser tedavisi ile her tiirlii ve siddetli kardiyotoksisite
gelisimine yatkinlik, genetik ve cevresel faktorler arasindaki etkilesimler belirlenmistir.

Oykii alirken dikkat edilmesi gereken diger konu yastir. Kanser kemoterapotiklerinin
kardiyotoksisitesi her yastan hastalar i¢in bir sorundur, ancak yasla birlikte artar(Karaca 2018).

Ayrica erkek ve kadinlarin kardiyotoksisite riski farkliliklart vardir. Premenopozal kadinlarda
ateroskleroz gelismesi ayni yastaki erkeklerden daha az olasidir. Bununla birlikte, menopozdan
sonra koruyucu hormon seviyeleri diiser ve bu nedenle kadinlarda ateroskleroz oran1 hizla artar
. Bu nedenle, hastanin cinsiyetinin kardiyo-onkolojide dikkate alinmasi1 6nemlidir(Tajiri 2017).

Olumsuz yasam tarzi se¢imlerinin (Orn. sigara i¢cme, asiri kilo, azalmis fiziksel aktivite)
kardiyotoksisite riskini arttirdigi bilinmektedir(Tajiri 2017). Ozellikle riskin yiiksek oldugu
hasta gruplarina hemsirelerin sagligi gelistirme davranislart kazandirmasi tedavide etkili
olacaktir.

Onceden var olan komorbiditesi olan hastalar (6rn. hipertansiyon, diyabet,) veya daha &nceki
koroner bypass, inme veya tromboembolik olay Oykiisii, antikanser tedavisi sirasinda
kardiyotoksisite riskini artirmaktadir. Bu nedenle bu hasta gruplarinin yakindan takip edilmesi
gerekir. Hemodinamik agidan takibi, tedavi sirasinda siirekli monitorizasyonu hemsireler
tarafindan yapilmalidir.
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Kan degeri parametreleri, kan basinci testleri, elektrokardiyogram (EKG) ve ekokardiyogram
ile birlikte 6l¢tilmelidir(Tajiri 2017).

Kan biyobelirteclerinden, kardiyak troponinler, miyokard i¢inde miyosit zarar gordiigiinde
dolasima salman diizenleyici proteinlerdir. Normalde tespit edilememelerine ragmen,
troponinler kalp hasar1 meydana geldikten sonra 2 veya 3 saat i¢inde artabilir. Caligsmalar
troponinlerin antitimor ilaglarla tedavi edilen hastalarda LVEF'de herhangi bir azalma
meydana gelmeden cok Once bir klinik oncesi evrede kardiyotoksisiteyi saptayabildigini
gostermistir. Bu nedenle hastalarin diizenli kan degeri takiplerinin Slgtilmesi gerekir(Tajiri
2017).

Kotii kontrol edilen hipertansiyon, siddetli aritmiler ve sol ventrikiil (LV) ejeksiyon fraksiyonu
(LVEF)% 50'den az olan hastalar kanser tedavisine bagli kardiyotoksisite igin yiiksek risk
altindadir. Bu durumda kardiyovaskiiler profilinin bu degerlendirmesi, her bir hasta i¢in ilag
secimi ve tedavinin devamliligl acisindan terapotik yaklasimin belirlenmesinde onkolog ve
hemsiresi tarafindan dikkate alinmalidir(Karaca 2018).

. Tablo 1: Kemoterapi Ilaglarinin Kardiyovaskiiler Komplikasyonlari

Kemoterapi ila¢ | Kemoterapi ajanlar1 | Temel  kardiyovaskiiler | Potansiyel
sinifi komplikasyonlar mekanizmalar
VEGF sinyal Bevacizumab Hipertansiyon +H++ Endotel disfonksiyonu
.o | Sunitinib ! NO sinyali
yolu inhibitdrleri | g, - fonip 1 ET sinyali
Kilcal nadirlik
Vaskiiler yeniden
sekillenme
Oksidatif stres
Iskemi + Trombosit  aktivasyonu
Tromboemboli | NO ve PGI 7 sinyali
Hematolojik Ponatinib iskemi ++++ Akut arteriyel tromboz
malignite i¢in Nilotinib
N . Dasatinib
tirozin kinaz
inhibitorleri
Alkilleyici Cisplatin Hipertansiyon +H++ Endotel disfonksiyonu
ajanlar
Iskemi ++ Trombosit  aktivasyonu
Tromboemboli Vas NO ve PGI ; sinyal
vazospazm
Nefrotoksisite ++++ Endotel disfonksiyonu
Antimetabolitler | 5-Fluorourasil iskemi ++++ Vazospazm
antrasiklinler Doksorubisin Kardiyotoksisite | +++ Miyosit apoptozu
Epirubisin
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INVESTIGATION OF 0-48 HOUR PERIOD SATURATION LEVELS OF
POSTNATAL LIVE BIRTHS AT DIFFERENT ALTITUDE LEVELS

FARKLI RAKIM SEVIYELERINDE POSTNATAL CANLI BEBEKLERIN
0-48 SAAT ARASI SATURASYON DUZEYLERININ ARASTIRILMASI

Deniz PARLAK (Birinci yazar)!, Cemalettin AYVAZOGLU (ikinci Yazar)?

'Ardahan Géle Devlet Hastanesi, Yenidogan, ORCID:0000-0001-5721-3689
2Dog. Dr., Ardahan Universitesi, i¢ Hastahklari, ORCID: 0000-0003-2064-0657

Ozet

Bu ¢aligma iki farkli rakim seviyelerine sahip olan Ardahan (1900 m) ve Adana (29 m) illerinde
yenidogan canli bebeklerin 0-48 saat araliginda oksijen satiirasyon seviyelerinin belirlenmesi
amaciyla yapilmistir. Arastirmanin materyalini; Adana ve Ardahan illerinde yeni dogum
yapmis ve arastirmaya goniillii olarak katilmayi kabul eden 200 yenidogan annesi ve yenidogan
olusturmustur. Veriler kisisel bilgi formu ve APGAR skoru ile toplanmistir. Yapilan ¢alismada
postnatal O satiirasyon seviyeleleri; Ardahan ilinde 0. saat i¢in 90.94+2.78, 8. saat i¢in
94.26+1.78, 12. saat i¢in 95.52+1.70, 24. saat i¢in 96.13+1.46 ve 48. saat i¢cinde 96.65+1.41
oldugu, Adana ilinde ise 0. Saat i¢in 90.28+2.76, 8. saat i¢in 93.71£1.39, 12. saat i¢in
95.05+1.34, 24. saat icin 95.84+1.30 ve 48. saat iginde 96.15+1.27 oldugu tespit edilmistir.
Yapilan APGAR skorlamasinda Ardahan ilinde yasayan annelerin bebeklerinin %53 niin,
Adana ilinde yasayan annelerin bebeklerin ise %48’inin 8 puan aldiklar1 belirlenmistir. Sonug
olarak, 0-48. saatler araliginda 1900 m yiikseklikteki Ardahan’da dogan bebeklerin satiirasyon
seviyelerinin 29 m yiikseklikteki Adana ilinde dogan bebeklerin satiirasyon seviyelerine gore
istatistiksel olarak daha yiiksek oldugu belirlendi. Bu durumun, Suriye, Afgan, Pakistan ve iran
uyruklu vatandaslarin asir1 derecede Adana’ya go¢ etmesinden ve bolgedeki hava kirliliginin
yiikksek olmasindan kaynaklandigi diistiniilmektedir. Bu nedenle; farkli zaman araliklarinda
yeni arastirmalar yapilarak, donemsel rakim degisikliklerinin postnatal canli bebeklerin
satlirasyon diizeylerinin nasil etkiledigiyle ilgili calismalarin yapilmasit 6nerilmektedir.

Anahtar kelimeler: APGAR, canli bebek, rakim, satiirasyon diizeyi
Abstract

The objective of this study was to compare two different oxygen saturation levels of live
newborn infants in the 0-48 hour period in the provinces of Ardahan (1900 m) and Adana (29
m), which are located at two different altitudes. The subjects of the study consisted of 200
mothers who had just given birth in Adana and Ardahan provinces and agreed to participate in
the study voluntarily and their newborn infants. Data were gathered using an APGAR score and
a personal information form. Postnatal O saturation measurements by province were
90.94+2.78 for the Oth hour, 94.26 + 1.78 for the 8th hour, 95.52 + 1.70 for the 12th hour, 96.13
+ 1.46 for the 24th hour and 96.65+1.41 for the 48th hour in Ardahan province, 90.284+2.76 for
the Oth hour, 93.71 + 1.39 for the 8th hour, 95.05 + 1.34 for the 12th hour, 95.84 + 1.30 for the
24th hour and 96.15+1.27 for the 48th hour in Adana province. According to the results of the
APGAR scoring, 53% of the infants born to mothers who resided in the province of Ardahan
and 48% of the infants born to mothers who resided in the province of Adana each received 8
points. As a result, it was determined that the saturation levels of infants born in Ardahan at
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1900 m altitude between 0 and 48 hours were statistically higher than those of infants born in
Adana province at 29 m altitude. It is thought that this situation is due to the excessive migration
of Syrian, Afghan, Pakistani and Iranian nationals to Adana and the high air pollution in the
region. Therefore, it is recommended that new studies be conducted at different time intervals
and studies on how periodic altitude changes affect the saturation levels of postnatal live babies

Keywords: Altitude, APGAR, live births, saturation level
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THE IMPACT OF OCCUPATIONAL HEALTH AND SAFETY TRAINING ON THE
KNOWLEDGE AND AWARENESS OF NURSING STUDENTS

iS SAGLIGI VE GUVENLIGI EGITIMLERININ HEMSIRELiK OGRENCILERININ
BiLGI VE FARKINDALIKLARINA ETKISI

Fatih ULUKAYA!, Mustafa TATLICAN?

10gretim Gorevlisi, Kiitahya Saghk Bilimleri Universitesi, Is Saghg ve Giivenligi,
0000-0001-9285-668X
2Qgretim Gorevlisi, Kavram Meslek Yiiksekokulu, Is Saghg ve Giivenligi,
0000-0003-3563-476X

Ozet

Universitelerin lisans ve &nlisans programlarmin birgogunda is saghigi ve giivenligi dersleri
secmeli veya zorunlu olarak verilmektedir. Miifredatlarin bu sekilde olusturulmasi 6grencilerde
is saglhig1 ve giivenligi farkindaligi yaratmasi agisindan oldukca onemlidir. Egitim yoluyla
yapilan bu farkindalik 6grencilerin is hayatindaki is sagligi ve gilivenligi kiiltliriiniin ortaya
cikarmaya yardimci olmaktadir. Caligsma alanlarinda saglanacak bu kiiltiiriin olugsmasi egitimle
paralel olarak olusmaktadir. Is giivenligi kiiltiirii sadece ¢alisanlarin egitim almalari ile sinirh
olmayip, birgok bilim dalinin alanina giren ¢ok boyutlu bir ¢alisma alanidir. Is giivenligi
egitimleri, ¢esitli bilim dallarinin egitim yeri olan iiniversitelerde de olmalidir. Bu baglamda
giinlimiiz dlinyasinda artik sosyal politikalardaki degisimler is sagligina bakis1 da etkilemekte
ve calisma ortamlarinda gilivenlik kiiltiirliniin gelistirilmesi i¢in ¢alisanlarin egitimi 6nemli bir
yere sahip oldugunu ortaya koymaktadir. Egitim, giivenli ve saglikli ¢alisma ortamlari
acisindan yasamsal onemdedir. Egitim yolu ile kisinin edindigi bilgiler uygulamaya doniiserek
davrams degisikligi saglanmasi hedeflenir. Nitekim verilen egitimler ile calisanlarin ISG
hakkindaki bilgi diizeyleri ve farkindaliklar1 artarak dogru davraniy modellerinin
kazandirilmasina da imkan saglayacaktir. Bu caligmanin amaci tehlikeli ve ¢ok tehlikeli is yeri
olarak siniflandirilan, insan sagligi hizmetleri alaninda staj yapan Hemsirelik bolimii
ogrencilerinin 1s saglig1 ve giivenligi bilgi ve farkindaliklarini belirlemektir. Yapilan arastirma
ile 6grencilerin lilkemizde uygulanan is sagligi ve giivenligi kapsaminda; 6331 sayili is sagligt
ve giivenligi kanununun bilinmesi, 1§ saghigr ve giivenligi gilivenlik kiiltiirliniin varlig1 ve
calisma alanlarinda uygulanmasi ve is sagligi ve giivenligi egitimine bakiglarii 6lgerek is
sagligi ve giivenligi algis1 belirlenmeyi hedeflemektedir. Bu ¢alismayla 6grencilerin 6331 sayili
is saglig1 ve giivenligi kanununu bilip bilmediklerini 6l¢gmek, giivenlik kiiltiiriiniin varligini ve
uygulanmasini degerlendirmek, ayrica is saghgr ve giivenligi egitimine karsi bakislarini
olemek, dgrencilerin bu konuda ne kadar bilingli olduklarin1 ve bu konuda nasil bir tutum
sergilediklerini anlamak agisindan olduk¢a degerli veriler saglayacaktir. Sonug¢ olarak
ogrencilere is sagligi ve gilivenligi konularinda daha fazla farkindalik kazandirmak ve egitim
programlarinmi gelistirmek i¢in temel bilgiler sunabilir. Ayrica, bu ¢caligmalar, tilkedeki is sagligi
ve glivenligi politikalarinin etkinligini degerlendirmek ve iyilestirmek i¢in de kullanilabilir.
Sonug olarak, bu calisma, hemsirelik 6grencilerinin is saglig1 ve giivenligi konularindaki bilgi
diizeylerini ve farkindaliklarini 6lcerek, gelecekteki saglik profesyonellerinin bu konuda nasil
bir rol oynayabileceklerini anlamak agisindan 6nemli bir katki saglayacaktir.
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Abstract

Many undergraduate and associate degree programs in universities offer occupational health
and safety courses as either elective or mandatory. The structuring of curricula in this way is
crucial for creating awareness of occupational health and safety among students. This
awareness, cultivated through education, helps students develop a culture of occupational health
and safety in their future workplaces. The formation of this culture in workspaces is parallel to
the education provided. Occupational safety culture is not limited to the education of
employees; it encompasses a multidimensional field that intersects with various branches of
science. Occupational safety training should also be integrated into universities, which serve as
educational hubs for diverse disciplines. In the contemporary world, changes in social policies
influence perspectives on occupational health, emphasizing the importance of employee
education in developing a safety culture in work environments. Education is vital for
establishing safe and healthy work environments. The goal is to transform the knowledge
acquired through education into behavioral changes. Indeed, the training provided will enhance
the knowledge and awareness of employees about occupational health and safety, leading to
the adoption of correct behavioral models. The purpose of this study is to assess the knowledge
and awareness of nursing students, who undergo training in the field of human health services,
classified as hazardous and very hazardous workplaces, regarding occupational health and
safety. The research aims to determine the perception of occupational health and safety among
students within the scope of the occupational health and safety law (Law No. 6331) in Turkey.
This includes assessing awareness of the law, the existence and application of the safety culture
in occupational health and safety, and gauging students' views on occupational health and safety
training. Through this study, we aim to measure whether students are familiar with Law No.
6331 on occupational health and safety, evaluate the presence and implementation of safety
culture, and measure their attitudes toward occupational health and safety training. The insights
gained will be valuable in understanding how informed and conscious students are about these
issues and the attitudes they exhibit. Such research can provide fundamental information to
increase awareness among students regarding occupational health and safety and enhance
educational programs. Additionally, these studies can be used to evaluate and improve the
effectiveness of occupational health and safety policies in the country. In conclusion, this study
will contribute significantly to understanding the knowledge and awareness of nursing students
in occupational health and safety, shedding light on the potential roles of future healthcare
professionals in this regard.

Keywords: Awareness, OHS, Culture
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THE EFFECT OF OCCUPATIONAL HEALTH AND SAFETY LITERACY ON
WORK PERFORMANCE: PRACTICE OF A MIXED METHOD

iS SAGLIGI VE GUVENLIiGI OKURYAZARLIGININ iS PERFORMANSI UZERINE
ETKIiSI: BIR KARMA YONTEM UYGULAMASI

Mustafa TATLICAN?, Hasan SELIM?

'Doktora Ogrencisi, Dokuz Eyliil Universitesi Fen Bilimleri Enstitiisii is Saghgi ve
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Ozet

Diinyada ve tilkemizde ¢alisma hayatinin en énemli sorunlarindan biri is kazalar1 ve meslek
hastaliklaridir. Is saghg ve giivenligi, is kazalarinin ve meslek hastaliklarinin Sniine
gegebilmek ve olusan kazalarda can kaybini en alt seviyeye diisiirmek i¢in heniiz is kazasi
meydana gelmeden dnce gerekli tedbirlerin alinmasini saglamaktir. Is kazalarinin ve meslek
hastaliklarinin en 6nemli etkenlerinden biri olan "gilivensiz ya da emniyetsiz davranislar",
giiniimiizde is kazalarinin azaltilmasinda biiyiik 6nem arz eden kavramlardan biri olan is sagligi
ve giivenligi okuryazarligmi 6n plana ¢ikarmaktadir. Is saglig1 ve giivenligi okuryazarhigi; ISG
bilgilerine erisebilme yetenegi, ISG bilgilerini anlama, iISG bilgilerinin degerlendirilmesi ve
ISG bilgilerini kullanma ve iletme gibi alt bagliklardan olusmaktadir. Bu alt basliklarin da is
performanst iizerine etkisi biiyiik onem arz etmektedir. is performans; belirli kosullar altinda
ve belirli bir zaman dilimi i¢in belirlenmis hedeflere ulagilmasi siirecinde bir isi gerceklestirme
derecesi, elde edilen sonuglar ve basar1 durumunu tanimlamaktadir.

Literatiir incelendiginde, Is Saghg ve Giivenligi alaninda ¢ok sayida calisma yapildigi
goriilmektedir. Ancak, ¢alisma hayatin en 6nemli bileseni olan calisanlarm Is Saglig1 ve
Giivenligi Okuryazarlig1 konusunda yapilan ¢aligmalarin sayisi son derece sinirlidir. Bu ¢alisma
kapsaminda, Izmir Ilinde Ana Metal Sanayiinde ¢alisan mavi yaka ¢alisanlarin Is Saghg ve
Giivenligi Okuryazarhig1 diizeylerinin is performanslarima etkisi incelenecektir. Oncelikle, nicel
arastirma yontemi kapsaminda, "Is Saghg Okuryazarhg Olgegi"nin ve “Is Performansi
Olgegi"nin kullanilmasi planlanmaktadir. Sonraki asamada ise nitel aragtirma ydntemlerinden
biri olan yiiz ylize goriismeler vasitasiyla calisanlardan bilgi edinilecektir.

Tiirkiye'de Oliimlii Is Kazas1 Raporlar1 incelendiginde son 10 yilda resmi verilere gore 20.526
calisanin hayatin1 kaybettigi goriilmektedir. Izmir ili ise en fazla 6liimlii is kazas1 olan iller
arasinda Istanbul ve Manisa'dan sonra 3. sirada yer almaktadir. Bu nedenle, Izmir ilinde
calisanlarin “is saghigi ve giivenligi okuryazarligi”nin artirtlmasi i¢in yapilacak olan bilimsel
caligmalar biiyliik 6nem tasimaktadir. Bu ¢alismanin basarili bir sekilde yiiriitiillerek ve farkli
sektorlere uygulanarak calisanlarin is sagligi ve giivenligi okuryazarliginin artirilmasi ve is
kazalarinin ve meslek hastaliklarinin azaltilmasina katki saglanmas1 amaglanmaktadir. Ayrica,
arastirma sonugclar1 1s181nda, isyerlerinde c¢alisanlara periyodik olarak verilen is sagligi ve
giivenligi egitimlerinin iceriginin zenginlestirilmesi dngoriilmektedir. Is saglig1 ve giivenligi
okuryazarlig1 diisilk olan c¢alisanlarin is kazasi gecirme ve meslek hastaligina yakalanma
olasiliginin daha yiiksek oldugu hipotezini dikkate alan bu ¢aligma literatiire bu baglamda katk1
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saglayacak ve is kazalarinin ve meslek hastaliklarinin azaltilmasinda farkli boélgelerde ve
sektdrlerde yapilacak caligmalara onciiliik edebilecektir.

Anahtar kelimeler: is Performansi, Is Saglig1 ve Giivenligi, Is Sagligi Okuryazarlig
Abstract

One of the most important problems of business life in the world and in our country is
occupational accidents and occupational diseases. Occupational health and safety means taking
necessary precautions before an occupational accident occurs in order to prevent occupational
accidents and occupational diseases and minimizing the loss of life in accidents. "Insecure or
unsafe behaviors”, which is one of the most important factors of occupational accidents and
occupational diseases, features occupational health and safety literacy, which is one of the
concepts of great importance in reducing occupational accidents. Occupational health and
safety literacy consists of sub-headings such as the ability to access OHS information,
understanding OHS information, evaluating OHS information, and using and communicating
OHS information. The impact of these sub-headings on work performance is of great
importance. Work performance defines the degree of performing a job, the results obtained and
the state of success in the process of achieving the goals set under certain conditions and for a
certain period of time.

When the literature is examined, it is seen that many studies have been conducted in the field
of Occupational Health and Safety. However, the number of studies on Occupational Health
and Safety Literacy of employees, which is the most important component of business life, is
extremely limited. Within the scope of this study, the effect of Occupational Health and Safety
Literacy levels of blue-collar workers in the Main Metal Industry in the Province of 1zmir on
their work performance will be examined. Firstly, it is planned to use the "Occupational Health
Literacy Scale™ and "Work Performance Scale™ within the scope of quantitative research
method. In the next stage, information will be obtained from employees through face-to-face
interviews, which is one of the qualitative research methods.

When the Fatal Occupational Accident Reports in Turkey are analyzed, it is seen that 20.526
workers lost their lives in the last 10 years according to official data. Izmir ranks 3rd after
Istanbul and Manisa among the provinces with the highest number of fatal work accidents.
Therefore, scientific studies to increase the "occupational health and safety literacy” of
employees in the province of Izmir are of great importance. It is aimed to increase the
occupational health and safety literacy of employees and contribute to the reduction of
occupational accidents and occupational diseases by conducting this study successfully and
applying it to different sectors. In addition, in the light of the research results, it is foreseen to
enrich the content of occupational health and safety trainings given periodically to employees
in workplaces. Taking into account the hypothesis that employees with low occupational health
and safety literacy are more likely to have occupational accidents and occupational diseases,
this study will contribute to the literature in this context and may lead to studies to be conducted
in different regions and sectors to reduce occupational accidents and occupational diseases.

Key Words: Work Performance, Occupational Health and Safety, Occupational Health
Literacy
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IMPROVING POST-CESAREAN PAIN CONTROL: THE ROLE OF TRANSVERSUS
ABDOMINIS PLANE (TAP) BLOCK
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Abstract

The Transversus Abdominis Plane (TAP) Block is a regional anesthesia technique used in the
context of cesarean sections to alleviate post-operative pain. This review highlights the methods
of administration, objectives, and effectiveness of this procedure.

The TAP Block involves the injection of local anesthetics between the transversus and internal
abdominal muscles. It can be administered in a classic or ultrasound-guided manner, and even
bilaterally for more comprehensive analgesia. Three main objectives guide the use of the TAP
Block: the reduction of post-cesarean pain, the decrease in opioid analgesic consumption, and
the improvement of post-operative mobility. By blocking the nerves of the abdominal wall, the
TAP Block provides effective analgesia, enhancing patient comfort. Moreover, by limiting
opioid use, it reduces side effects such as drowsiness and constipation. Lastly, by reducing pain,
it promotes a quicker recovery through enhanced mobility.

However, it is important to note that the effectiveness of the TAP Block may vary depending
on individual patient characteristics. Therefore, it is crucial to discuss this option with the
medical team and conduct a personalized assessment to determine its relevance in each case. In
conclusion, the TAP Block offers a promising solution for post-cesarean pain management. Its
various methods of administration make it adaptable to the needs of each patient, thus
enhancing the overall cesarean experience.

Keywords: TAP Block, Analgesia, Caesarean, Pain
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ISCHEMIC STROKE THROMBOLYSIS: AVITAL EMERGENCY INTERVENTION
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Abstract

Ischemic strokes are among the major causes of morbidity and mortality worldwide. They are
typically caused by the formation of blood clots that obstruct cerebral arteries, thereby reducing
blood supply to the brain. Swift intervention is crucial to minimize cerebral damage, and
intravenous thrombolysis (IVT) has become a pivotal therapeutic approach. This paper provides
a comprehensive overview of ischemic stroke thrombolysis, emphasizing its significance,
eligibility criteria, drugs used, critical timeframes, and potential outcomes.

Early identification of stroke symptoms is paramount. Typical symptoms include weakness,
loss of sensation, speech impairment, visual problems, severe headaches, and imbalance.
Thrombolysis should be administered within 4.5 hours from symptom onset, although this
timeframe may vary locally. It is reserved for ischemic strokes, as it could exacerbate
hemorrhagic strokes. Recombinant tissue plasminogen activator (rt-PA) is commonly used for
thrombolysis. It is administered intravenously under strict medical supervision. Patients are
continuously monitored for any signs of bleeding and to assess treatment efficacy.

Ischemic stroke thrombolysis is an emergency treatment that can significantly improve
recovery chances. However, its effectiveness hinges on swift administration and early symptom
identification. Therefore, raising public awareness about stroke, training healthcare
professionals, and ensuring rapid access to emergency medical care are imperative to optimize
outcomes. This critical medical intervention provides a ray of hope for patients afflicted by
ischemic strokes, contributing to the reduction of the debilitating consequences of this
devastating condition.

Keywords: Ischemic stroke, thrombolysis, mortality, disability
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UPPER FIRST AND SECOND MOLAR PULP CHAMBER ENDODONTIC
ANATOMY EVALUATION ACCORDING TO A RECENT CLASSIFICATION:

A CBCT STUDY
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Abstract:

(1) Background: The possibility of knowing information about the anatomy in advance, in
particular the arrangement of the endodontic system, is crucial for successful treatment and for
avoiding complications during endodontic therapy;

(2) Methods: based on the inclusion criteria, 104 maxillary molars (52 maxillary first molars
and 52 maxillary second molars) were included in the study after 26 CBCT acquisitions (from
15 males and 11 females). And linear measurements were taken by the CBCT software Sidexis
Galileos Implant, v. 9.1 (Dentsply Sirona, Wals bei Salzburg, Austria). for subsequent analysis;
(3) Results of the present study show data similar to those al-ready published about this topic.
Pawar&Singh simplified classification actually seems to offer a schematic way of classification
that includes almost all of the cases that have been analysed;

(4) Conclusions: The use of a diagnostic examination, with a wide FOV and low radiation dose
repre-sents an exam capable of obtaining a lot of clinical information for the endodontic
treatment. Nev-ertheless, the endodontic anatomy of the upper second molar represents a major
challenge for the clinician, due to its complexity both in canals shape and in ramification.

Keywords: Upper First Molar; Upper Second Molar; CBCT; Pulp Floor; Classification.
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Abstract

The importance of midwifery study programs in health services for the community triggered
the initiative to conduct data research on health ethics for midwifery study program students,
especially for students at the Universitas Islam Negeri (UIN) Alauddin Makassar. The purpose
of this research is to find out the extent of the ability and understanding of students about health
ethics before they contribute or go directly to serve the community. This research was carried
out at the Faculty of Medicine and Health Sciences, Department of Midwifery, UIN Alauddin
in November 2023. This data research is a type of quantitative research with a descriptive study
design and uses univariate analysis where this analysis is an analysis that is often used in
collecting data research in the field of health and society, and based on data obtained from 31
respondents who contributed to the research that has been conducted, it contains the fact that
midwifery study program students who are respondents can already be categorized as students
who have a fairly good understanding of health ethics with an average understanding rate that
reaches 86%. Therefore, it is recommended for midwifery students to increase their knowledge
regarding the midwifery code of ethics so that in the future they can become professional
midwives in accordance with the applicable code of ethics.

Keywords: Ethics; Health; midwifery
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Abstract

In the last few decades, there have been various fundamental changes in human life, including
changes in the role of science and technology. Previously, science and technology was a means
of supporting changing roles and providing a foundation for all human endeavors. This research
uses a quantitative research type, with a descriptive study design. The sampling technique in
research uses purposive sampling. This study aims to investigate how well final year students
adhere to research ethics in their research projects. This research is important to ensure that
students conduct their research in an ethical manner and to promote responsible research
practices in the field of nursing. The results of the research showed that in the characteristics
section, the number of final year nursing student respondents was 15 women (75%), while 5
people were men (25%), while the majority of the respondents were 21 years old, 10 people
(50%). 22 year olds are 6 people (30%), 20 year olds are 3 people (15%), and 23 year olds are
1 person (5%), then for the class the majority of the 2020 class is 11 people (56%), in followed
by the class of 2019 with 8 people (40%), 2018 with 1 person (5%). Meanwhile, in the
distribution of respondents regarding the level of knowledge in the proposal registration section
for submitting a code of ethics, it was found that 17 respondents (85%) were currently
registering for ethical submissions. In the table section of the level of knowledge of respondents
in managing ethics, the results obtained were 14 respondents (70%). Furthermore, in the table
section about whether to start research before getting the results of the ethical test, 17
respondents (85%) answered in the affirmative. In the table section regarding the purpose of
creating a code of ethics, 9 respondents (45%) answered that they knew. Furthermore, at the
end of the table regarding understanding ethical principles in research, 11 respondents (55%)
answered that they knew.

Keywords: Ethics; Health; Knowledge
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Abstract

Background Autism is a neurological disorder that affects normal brain development. A new
study has demonstrated that autism is related to changes in the gut microbiome.

Objective The authors set out to study whether the nutraceuticals Neuropolen and Imuniplant
can be a potential treatment for autism, to demonstrate role of Imuniplant in the management
of disfunctional immune responses and whether Neuropolen can be a potential treatment for
autism. Materials and methods Disruptions in the gut bacteria profiles may tend to strongly
correlate with the increased risk and severity of autism. Many studies have shown that early
colonization, mode of delivery, and antibiotic usage significantly affect the gut microbiome and
the onset of autism.

Results The recent finding of the microbiota-gut-brain axis indicates the bidirectional
connection between our gut and brain, demonstrating that gut microbiota can influence many
neurological disorders such as autism. Like in other diseases associated with intestinal
dysbiosis, it is unclear if the unbalanced microbiota is a causative factor or an effect of diabetes.
Imuniplant may restore the composition of the gut microbiome and introduce beneficial
functions to gut microbial communities, it modulates the immune system in autism. Neuropolen
that may help minimize the degree of complications, stimulation enhances plasticity of the
brain, in which noninjured parts of the brain can pick up the job of the injured brain areas.

Conclusion Our study shows that the gut microbiome is playing a role in the provocation of
symptoms in kids with autism. Therapeutic approaches which target microbiota can help in
management of autism.

Keywords: autism, the microbiota-gut-brain axis, gut dysbiosis, Imuniplant, Neuropolen
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Abstract:

a-mangostin, a natural xanthonoid has been reported as anticancer compound against multiple
cancer of human origin. The studied was to investigate the anti-cancer activity and its
molecular/cellular mechanism in colorectal cancer cell line HCT 116. We found that, a-
mangostin substantially decreased cell viability in time and dosage dependent manner with an
IC50 value of 13.34 uM =+ 1.86, 9.29 uM =+ 1.92 and 4.57 uM £ 0.83 at 24 h, 48 h.and 72 h
respectively. Furthermore, it was found that a-mangostin significantly decreased the colony
formation, and cells migratory ability as well. Flow cytometry analysis confirmed that o-
mangostin significantly held the progression of HCT 116 cells in G2/G1 phase of cell cycle and
influenced the cells to undergo apoptosis by promoting ROS generation, and decreasing
mitochondrial membrane potential and elevated early and late apoptotic cells by increased level
of pro-apoptotic Bax, p53 and decreased level of anti-apoptotic BCL-2 genes. RT-PCR analysis
also revealed that a-mangostin regulated the expression levels of Bax, p53 and BCL-2 a key
apoptotic genes. In conclusion, these results indicated that a-mangostin could be effectively
decrease the growth and proliferation of colorectal cancer cells through regulating the
expression of Bax, p53 and BCL-2 leading to apoptosis.

Keywords: a-mangostin, Colorectal Cancer, Cell viability, Apoptosis, P53
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Abstract

Assume that G be a non empty set and # be a function from G x G to G. For all elements x and
yin G, we denote x#y = #((x,y)). We say G is a g-group, if # satisfies the following properties:

Q) x# (y#z)=(x# y)#zforall x,y,z €G (associative);
(2) for each x €G, there is an element ex € G such that x # ex = x = ex # X; (an identity element)

(3) for each x € G, there exists an element y € G such that x # y = ex =y # x for some identity
element ex of x (an inverse of x). In this article, we gave some properties of g-group, g-
subgroups, and g-homomorphism. We review and extend some works of J.A. Caraquil et al.
They introduced the concept g-subgroups, and provide some means of constructing them. A
very distinctive property of some types of g-subgroups is that their complements are also g-
subgroups, which is not always the case in other structures.

Keywords: group, g-group, g-subgroups, and g-homomorphism
1. INTRODUCTION

Assume that G be a non empty set and # be a function from G x G to G. For all elements x and
yin G, we denote x#y = #((x,y)). We say G is a g-group, if # satisfies the following properties:

Q) x# (y#z)=(x# y)#zforall x,y,z €G (associative);
(2) for each x €G, there is an element ex € G such that x # ex = x = ex # X; (an identity element)

(3) for each x € G, there exists an element y € G such that x # y = ex = y # x for some identity
element ey of x (an inverse of x).

Assume that A be a non-empty subset of G. We say (G; #;A) is an e-group, if the following
properties hold:

QD) x#(y#2)=(xx# y)#zforall x,y,z €G (associative);
(2) for every x €G, there is an element ex €A such that x # ex =X = ex # X;
(3) for every x €G, there exists an elementy € G such thatx #y, y # x in A.

We write xy instead of x#y. In section 2, we introduced generalized groups and some its
properties. In section 3, we introduced g-groups and some its properties and examples. In this
study, we gave some properties of the generalized groups and g-groups.

2. GENERALIZED GROUPS
In this section, we have brought some properties of generalized group from the references.

Definition 1. A semigroup (G, #) is called a generalized group, if the following conditions are
satisfy:
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(@) for each g in G, there is a unique element e(g) in G, such that g#e(g) = e(g)#g = g;
(b) For each element g in G, there is an element g=1 € G such that g#g~! = g 1#g = e(g).

Example 2. Every group is a generalized group. Infact, { e(g) : g € G } = {e}.

Example 3. Assume that G be a group and e be the identity element of G. Let I" and I be non-
empty sets and P = (gyi) be a I X I matrix over the group G. For all elements i, j in I and
vy, winT and k, h in G, we can define the following binary operation "."", onthe set I X G X I':
Gk, V#G, b)) = (i, kgy b ). 1t is easy to see that: e((i,k,y)) = (i,g;,y) and
(k)™ = (i,9, k™ g, v), 50 (I X G X I, #) is a generalized group. More ever, I X G X
I' = Ujer, yer { i} X G X {y}, which {i} X G X {y} isomorphic to G.

Definition 4. Let (G,x) be a generalized group. If e(g x h) = e(g) xe(h),Vg,h € G, then
(G,*) is called normal generalized group.

Example 5. In general, by the notion of Example 4, (I X G x I, #) is not normal generalized
group. In fact e((Lk,y)#(,hp) =e ((L kgyjh,u)) = (i, gpt 1) and
e((k,))#e(G b w) = (1,9, V)#(, 9f 1) = (6 93 9y 90 ).

Definition 6. Let (G, #) be a generalized group. If gxh =g x h,Vg,h € G, then (G, #) is
called Abelian generalized group. If G be an Abelian generalized group, then the cardinal of
set {e(g) | g € G} isone, so G is an Abelian group.

In the next Theorem, we reviewed some properties of generalized group. The Proof of some
parts of the following theorem can be found in the references.

Theorem 7. Let (G, #) be a generalized group and g, h € G. Then, we have:
e(e(g)) = e(g), i.e., e(g) is unique;

2. e(gite(g) =e(g)
3. g~ Yisuniqueand (g )t =g;

=

4, If (G,#) be a normal generalized group in which e(g)#h™! = h™1#e(g). Then,
(g#h)™t = h~l#g™t,
5. For all integer number n, e(g™) = e(g).

6. Gg:={x€G: e(x)=e(g)}isagroup; and, G = Ugez Gy, therefore G is the union
of disjoint some groups;

7. If G be afinite generalized group, then, there is a positive integer number n, such that,
g" =e(g).

Theorem 8. Let (G,#) be a finite generalized group and g € G. Then, the cardinal of G,
divided cardinal of G.

Proof. According to Theorem 1, in the , For the generalized group G, there is the group H and
the finitesets "and  and a P = (gyi), I' x I matrix with entries in the group H, such that, G
is isomorphic to the generalized group I X H X I". So, if g be a member of G, and the project
of g be the member (j, h, ) € I X H X I', in this case the group G,, is isomorphic to the group
(U XHXT)jrw = U} ¥ H X {u}. Therefore,

card(Gg) = card({j} X H X {u}) = card(H)
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On the other hand, card(G)=card(IXxH XT) = card(I) X card(H) X card(I')
Therefore, proof is complete.

Theorem 9. Let (G, #) be afinite generalized group and G = Uge4 G4, Where A G such that
forall a,b € A and a # b implies G, # G,. Then, the cardinal of A divided cardinal of G.

Proof. According to the symbols of Theorem 2.10, card(A) = card(l) X card(I") and
considering

card(G) = card(I X H X I') = card(I) X card(H) X card(I') = card(A) X card(H).

Definition 10. Let (G, #) be a generalized group and S be a non-empty subset of G such that
(S, #) is a generalized group. We recalled that S is a generalized subgroup of G and denoted
by S < G.

Theorem 11. Let (G, #) be a generalized group and S be a non-empty subset of G. Then S < G
ifand only ifforall x, y € S, x#y 1 € S.

Theorem 12. Let G be a generalized group and S < G. Assume that x € S, then S, is a
subgroup of G,. In special case, if G be finite, then card(S,) divided card(G,), therefore
card(S,) divided card(G).

Theorem 13. Let G be a generalized group and S < G. Then there are B € A < G such that

G = U G, and S = U Sy
yeA TEB

such that for all y,z € A; y # z implies G, N G, = @. In special case, if G be finite, then
card(S) divided card(G) if and only if card(B) divided card(A) X [G,: S,].

Corollary 14. Let G be a finite generalized group and H be a generalized subgroup of G. Then
the generalized Lagrang Theorem may be not true for H and G, i.e., it may be card(H) not
divided card(G).

Proof. According to Theorem 2.15, with the symbols used in that theorem, it is necessary that
the number card(S), devide card(G) if card(B) divided card(A). So we can choose A and
B such that card(B) not divided card(A).

3. G-Groups
In this section, we have brought some properties of g-groups from the references.

Definition 15. Suppose G be a non-empty set and “#" be a binary operation on the set G, in
this case the couple (G, #) is called a groupoid. If for all elements g, h in G, the equations
g#x=nhandy# g = hhave asolution in G, then the couple (G, #) is called a quasi-group.
If (G,#) be a groupoid and for all elements g, h, k in G, (g #h) # k = g # (h #k), Then
(G, #) is called a semigroup.

Definition 16. A semigroup (G, #) is called a g-group, if the following conditions are satisfy:
(a) for each g in G, there is an element e(g) in G, such that g#e(g) =e(g)#g=g9;
(b) For each element g in G, there is an element g’ € G suchthat g# g' = g'# g = e, for
some identity element e for g.

Example 17. Every group is a g-group. Infact, { e(g): g€ G} ={e}andforginG, g’ =
g

Example 18. Every generalized group is a g-group. In fact, for g in G, unique element e(g)
and g~? satisfies in part b of Definition 2.
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Definition 19. Let (G, #) be a g-group. If g#h = g#h,Vg, h € G, then (G, #) is called Abelian
g-group.

In the next Theorem, we reviewed some properties of g-group. The Proof of some parts of the
following theorem can be found in the references.

Theorem 20. Let (G, #) be a g-group. Then, we have:
A g-group may not be an Ubat-space.
A g-group may not be a generalized group.
A g-group can be made an e-group.

1

2

3

4. An e-group is not necessarily a g-group.

5 A simple e-group is not necessarily a g-group.
6

. An inverse of a unit is also a unit. In addition, the two (the unit and its inverse) have the
same identity element.

7. A unit has a unique inverse.
8. The identity of a unit is also a unit.
9. In an Abelian g-group, the identity of the product of two units is equal to the product of

their corresponding identities

10.  If G be an Abelian g-group, and h be a non-unit element in G, then x has a unique
identity element for which it has an inverse.

Theorem 21. If G be a g-group and x be a unit in G, then:

1 any inverse y of x is unit, and ex = ey. h
2 the inverses of x is unique. So we can denoted it x*.

3 (xH)t=x.

4. ex M= ey, for all integer number m.

5 ex = €ex, and (ex) 1= ex

6 exisaunitin G

Theorem 22. If G be a g-group and a,b and ¢ be units, such that es = ep = e, then the
cancelation law holds, i.e., ab=acorba=ca < b=c.

Theorem 23. If G be an Abelian g-group and x and y be in G, a and b be identity elements of
x and y, respectively, then:

1- ab is an identity of xy.
2- if X, y, and xy be units, then exey = eyy.
3- if X, y, and xy be units, then (xy)1=x1y?.

Theorem 24. If G be an Abelian g-group, and for all g in G be a unit, has a unique identity,
then:

1- for all aand b in G, the linear equations ax = b and xa = b has a unique solution and
the solution are units.

2- If a be a unit element of G, and b,c in G, then ab=acorba=ca & b=c.

3- If a be a non unit element of G, then a has only one identity element e such that there

exists b with e=ab.
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4- 4. CONCLUSION

5- In this article, we have been introduced generalized groups and g-groups, every
generalized groups are g-groups, but may not be a generalized group. Some of the properties
that are true in the groups structures have been examined in generalized groups and g-groups.
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HIGH-FAT DIET PROMOTES LIPID DISORDERS IN A STREPTOZOTOCIN-
INDUCED DIABETIC MICE

Lynda HAMEDI'", Karima DAHILI', Hameed ULLAH? Djamil KROUF!

IClinical and Metabolic Nutrition Laboratory. University of Oran 1 Ahmed Benbella,
Nutrition and Food Science, 0009-0005-8815-1376, 0009-0007-2495-9100,
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2 Department of Zoology (Animal Physiology and Endocrinology) Government Post-
Graduate Science College Quetta, Balochistan, 0000-0002-1817-7889

Background: The incidence of diabetes is rapidly increasing; it is one of the most common
chronic diseases of the worldwide. A high-fat diet associated with type-11 diabetes promotes
lipid disorders and increases the lipid peroxidation.

Objective: The aim of the present study was to evaluate the plasma lipid profile and lipid
peroxidation in liver and adipose tissue in streptozotocin-induced diabetic mice fed with a high-
fat diet (HFD).

Materials and Methods: Total 18 C57BL/6J male mice were divided into 2 groups. In the first
group (n=6) mice were fed with standard diet (STD) (359 Kcal/100g) and the second one (n=12)
with HFD (536.65 Kcal/100g). After 15 days of diet adaptation, HFD group was further divided
into two groups; one received intraperitoneal streptozotocin (ip STZ) while other group as
control, so finally we have total 3 groups i.e. Group | (STD) fed with STD, Group Il (HFD) fed
with HFD, Group Il (HFD-STZ) received ip injection of STZ at the dose of 40 mg/kg for 4
consecutive days. After 34 days of experimentation, plasma total cholesterol (TC), triglycerides
(TG) levels were determined by enzymatic colorimetric methods and the lipid peroxidation was
estimated by measuring thiobarbituric acid reactive substances (TBARS) concentrations, in
liver and adipose tissue.

Results: A significant increase (+46%) of plasma TC contents was noted in HFD vs STD
groups. TG contents were significantly increased (+60%) in HFD compared to STD group,
whereas there was no significant difference in HFD-SZ vs HFD groups in both plasma TC and
TG levels. In HFD-STZ group TBARS amounts were significatly higher in liver (p<0.05) and
adipose tissue (p<0.05) as compared to STD fed mice.

Conclusion: Our results claims that HFD associated with type-I1 diabetes induces disorders of
the lipid profile and peroxidation.

Perspectives: It would be interesting to complete our study with an assessment of insulin levels
as wel as inflammatory markers.

keywords: Mice, High fat diet, Streptozotocin, Lipid disorders, TBARS.
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ORAL ADMINISTRATION OF CURCUMA LONGA AQUEOUS RHIZOME
EXTRACT ON BIOCHEMICAL PARAMETERS, LIPID PROFILE AND AORTIC
HISTOLOGY IN HIGH-CHOLESTEROL DIET INDUCED
HYPERCHOLESTEROLEMIC RATS

Karima DAHILIY, Lynda HAMEDI?, Ismahene BOURUINA?,
Djamil KROUF!, Nawal DIDA-TALEB!

IClinical and Metabolic Nutrition Laboratory. University of Oran 1 Ahmed Benbella,
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Abstract

Background: Hypercholesterolemia is one of risk factors for cardiovascular mortality and
morbidity in coronary heart disease. Curcuma longa rhizome (CI) is usually used as a health
supplement. The dried and powdered rhizomes of Curcuma longa L., Zingiberaceae, commonly
known as turmeric, are used worldwide as a food-coloring agent. Several in vitro and in vivo
studies confirmed that turmeric extracts have powerful biological activities, such as anti-
inflammatory (Jurenka, 2009), antibacterial (De et al., 2009), antidepressant (Kulkarni et al.,
2009) and antidiabetic (Wickenberg et al., 2010).

Objectives: The aim of the present study was to evaluate the effect of orally treated daily of
Curcuma longa (CI) in high-cholesterol diet induced hypercholesterolemia rats.

Material and Methods: 24 male Wistar rats were divided into three equal experimental groups:
control group (C) was fed a standard diet (St). The other two were fed a high cholesterol diet,
of which the 2nd group (HC) and the 3rd group (HC-CI) were orally treated with 300 mg/g
body weight (BW) ClI extract for 4 weeks. Serum TC, TG, urea and uric acid were evaluated by
enzymatic colorimetric methods and those of creatinine by a kinetic colorimetric method.
Aortic histology was obtained after appropriate fixation with formalin, then dehydrated and
embedded in paraffin blocks. Slices with 5 pm sections were stained with (hematoxylin &
eosin) and studied under a Leitz bright field microscope.

Results: A significant decrease (-66%) of plasma total cholesterol content was noted in the HC-
ClI group vs the HC group (p<0.05). At the urinary level, the urea, creatinine, and uric acid
concentrations are respectively 1.4-, 1.5- and 1.5-fold lower in the HC-CI group compared to
the HC group (p<0.05). The results of the histological examination of a romanized aortic wall
showed the presence of fibrous plague of an advanced stage of atherosclerosis in the HC group.

Conclusion: Orally administration of aqueous extract of Curcuma longa leaves at 300 mg/g
body weight in hypercholesterolemic rats has a lipid-lowering effect, improved kidney function
and reduce the cardiometabolic abnormalities.

Perspectives: The therapeutic activity is due to the nutrients and health.
Keywords: Curcuma longa, Hypercholesterolemia, Biochemical parameters, Aortic histology
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TRADITIONAL CAKES FIESTA: PROMOTING AND PRESERVING LIVING
HERITAGE

Irmi Sharaswaty Binti Japrin, Muhammad Khairul Anwar Bin Mohd Ghazali &
Nur Arifah Aleeya Abd Rahim

Keningau Vocational College, Bakery & Pastry Department, Keningau, Sabah

Abstract

The purpose of this project is to help preserve living heritage especially the traditional cakes,
desserts and snacks that are being slowly forgotten by the present-day generation. Hence, a
fiesta of traditional cakes will be held to educate school students and visitors on our traditional
foods and this include an array of activities including quiz challenge, selfie contest and caption
competition. There will be over 30 traditional cakes will be put on display that the visitors can
sample and each type will be labelled with the name and the ingredients of the cakes.

Keywords: traditional cakes, living heritage, fiesta
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QUANTIFICATION OF TOTAL POLYPHENOLS OF ESSENTIAL OILS
EXTRACTED FROM WHITE GRALIC AND THE PEEL OF IMMATURE
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Abstract

Background: Our study focuses on the phytochemistry and the antioxidant effect of essential
oils of white garlic gloves (Allium sativum) and yellow lemon peel before its maturity (Citrus
limon), as well as their combination. These EO were recognized for their health-promoting
properties due to their composition rich in bioactive compound(Egbuna et
al.,2018).

Objectives:The main objective was to analyze the phytochemical composition and the
antioxidant activity of these extracted essential oils, and thus only of their combinations. To do
this, the technique of hydrodistillation was used to extract these EO, the estimation of the levels
of polyphenols, carried out by the method of Folin Ciocalteu and that of flavonoids by the
method of Djeridane, as for the antioxidant activity it was evaluated by the method of trapping
the free radical DPPH.

Material and Methods: The hydrodistillation method was used to extract essential oils. A
sample of 100 g of vegetable matter was used with 300 ml of maceration water for yellow
lemon peel before maturity and 160 g of vegetable matter with 160 ml of maceration water for
garlic glove. Boiling was maintained for 2 hours, and essential oils were collected using a
Clevenger-type apparatus.

Results: The combination of the two essential oils significantly increases these levels. The
percentages of inhibition (PI) expressed as % reveal increasing antioxidant activities with the
concentrations, However, the combination of the two EO did not generate a proportional
increase in the antioxidant activity, suggesting complex interactions between the compound
present. With regard to the 50% inhibitory concentration IC50, white garlic gloves EO has an
IC50 of 3.18mg/ml. Similarly, the EO of lemon peel before maturity displays an IC50 of
5.93mg/ml. However, when these two EO werecombined, the IC50 rises dramatically to
535.77mg/ml, thus reducing the expected antioxidant effect. These findings point to a
counterintuitive synergy between the two components.

Conclusion and perspectives: A synergy between these two essential oils could result in
higher concentrations of polyphenols and flavonoids compared to individual EOs. The
antioxidant activity reveals different behaviors according to the concentration for each EO.
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However, the combination of the two EOs shows complex interactions that influence
antioxidant activity.

Keywords: Essential Oil — Hydrodistillation — Phytochemistry - Antioxidant activity
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AUTOMATED MORTAR SPREADER FOR FLOOR TILES

BAYAD BILLY ALEXANDER, MOHD FAKHRUL ZUFAYRI,
MOHD SYAZWAN BIN RUHILIN

Keningau Vocational College, Construction Technology Department, Keningau, Sabah

Abstract

The purpose of this project is to design a tool that can aid bricklaying process in a way that can
improve the efficiency of the process by reducing the usage of mortar and producing well-
spread mortar on floors. Most bricklayers find bricklaying process inconvenient, time-
consuming and tedious duty to the difficulty of spreading mortar on floors in order to meet the
standards required by construction protocols. Thus, this project aims to tackle this issue by
introducing a specifically modified tool that can help bricklayers perform the routine in a more
efficient manner. It has been proposed that this tool will be tested in a field work by several
volunteers and the process will be observed by several experienced and expert construction
specialists who will assess the quality of this tool based on a set of criteria. If the tool proves to
be practical and the approach is deemed feasible to be applied in a larger scale, there is a
potential for such tool to be further developed and ultimately, commercialized in the
construction industry.

Keywords: floor tiles, tile installation, bricklaying, mortar.
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Abstract

Several meta-heuristic algorithms, including the genetic algorithm (GA), the simulated
annealing algorithm (SA), and the tabu search algorithm (TA), have been presented in the last
half-decade. All these algorithms are widely utilized in education and other industries to handle
job or task scheduling difficulties. Scheduling is one of the most important tools for resolving
educational allocation/resource issues between teachers and students. The goal of this article is
to go over the three key algorithms (GA, SA, and TA) that have been employed in operations
research studies to solve the resource-constrained project scheduling problem. An attempt is
made to present the current state of the art while also pointing out probable future directions of
advancement. The underlying strategy involved in each method is emphasized rather than the
computational processes required to get a solution. The review is generally limited to how the
methods presented in the literature are implemented to reach optimization outcomes. The study
looked at literature published on the subject in the previous six years. Based on data from
abstract and citation databases, a complete statistical analysis of the literature is offered.

Keywords: Genetic Algorithm, Tabu Search, Simulated Annealing Algorithm, Education,
Scheduling System

1. INTRODUCTION

According to Zarandi et al. (2020), intelligent scheduling encompasses a variety of tools and
approaches for effectively and successfully resolving scheduling issues. Even in the absence of
work dependencies, the scheduling problem is computationally challenging. The most
important factor in managing and planning the scheduling of instruction is regarded to be
operational scheduling. It focuses on work assignments to potential instructional staff and
outlining the sequence to maximize particular objective functions. Utilizing a variety of
optimization techniques, including genetic algorithms, tabu search, and others, several
literatures have been able to solve several limitations (Adewale et al., 2018). Due to factors
including student enrollment, space constraints, lecturer availability, and time constraints,
scheduling is crucial in university-related contexts. By taking into account all of these factors
and any restrictions, one should be able to find the optimum answer in terms of timeline. One
optimization approach that can be utilized in a search schedule is the heuristic algorithm
(Fauziah & Putra 2018). Scheduling may be made easy by just continuing to switch and insert
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batches progressively until no further progress is made. This greedy approach works swiftly
until it comes to a local optimum and stops. Using the quick greedy strategy while
simultaneously avoiding local optima is possible using tabu search. In recent years, complicated
real-world problems from a variety of disciplines, including economics, engineering, politics,
management, and engineering, have been solved using metaheuristic algorithms. The
metaheuristic algorithm's main components are intensification and diversification. To
effectively tackle the problem in real life, a balance between these factors is needed. The
majority of metaheuristic algorithms take their cues from physics' law, swarm behaviour, and
biological evolution. These algorithms can be broadly divided into two groups: population-
based metaheuristic algorithms and single-solution algorithms. Single candidate solutions are
used by single solution-based metaheuristic algorithms, and local search is used to enhance this
solution. The result of single-solution-based metaheuristics, however, may become locked in a
local optimum. Simulated annealing, tabu search (TS), microcanonical annealing (MA), and
guided local search (GLS) are popular single-solution-based metaheuristics. The search
procedure is conducted using a variety of candidate solutions by population-based
metaheuristics. These metaheuristics prevent the solutions from being trapped in local optima
and maintain population variety. The genetic algorithm (GA), particle swarm optimization
(PSO), ant colony optimization (ACO), spotted hyena optimizer (SHO), emperor penguin
optimizer (EPO), and seagull optimization (SOA) are a few of the well-known population-based
metaheuristic methods.

1.1 Genetic Algorithm (GA)

There are two types of scheduling methods: static and dynamic, and genetic algorithms (GA)
are frequently employed to handle work or task scheduling difficulties (Tagtekin et al., 2021).
In theoretical computer science, genetic algorithms (GAs) are search algorithms that are
employed to address optimization issues. The evolutionary-based search algorithms known as
genetic algorithms (GAs) were first introduced by Holland. If the population's answer is
properly encoded and the GA process is mimicked, it can evolve solutions to issues in the actual
world. To comprehend how genetic algorithms function and how to use them to find the optimal
answer, analysis of GAs has been ongoing for years. It is necessary to create an appropriate
representation (encoding) for the given problem before applying GA to it. Additionally, a
fitness function that selects from the population of individuals' solutions is needed. Selected
solutions undergo crossover (reproduction) and mutation operations during the run to produce
new offspring. The main contention is that offspring will outperform corresponding parents.
Davis put forth the first GA-based scheduling approach in 1985. Since then, GAs have been
utilized regularly to address scheduling issues. A popular population-based heuristic method
for scheduling used to solve constraint optimization problems is the genetic algorithm.
Researchers created populations—random solutions—in genetic algorithms and then attempted
to produce a workable solution using operations like selection, crossover, and mutation.
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Algorithm 1: Basic GENETIC ALGORITHM

Input: Problem Instance
Output: A solution to problem instance
1 Initialization of Population
2 Evaluate each individual from Population
3 Set Generations
i 1410
5 while NOT termination or i <Generutions do
G Select Parents
7 Recombine Pairs of Parent to generate child
8 Evaluate Child

0 | [)(l.\[(' l'u]nll;ﬂiu“
10 te—i+1

11 return Solution

Figure 1: Basic Genetic Algorithm

The Genetic Algorithm begins by initializing the population with a few random solutions, as
mentioned in the algorithm. After initialization, we assessed these arbitrary solutions to
ascertain their likelihood of surviving. Here, selection is a crucial action that is used to create a
person called Spring with the right parents, increasing the likelihood that a good solution will
survive. To create an offspring from chosen solutions, or "parents," the researcher used
crossover and mutation with a probability range of [0.-0.8] and then assessed the offspring's
quality. If this offspring is superior to the existing members of the population, it will be
replaced; otherwise, it will be rejected. This method is being repeated by the researchers till the
termination condition is met. The total number of times you wish to run this loop activity is the
termination condition.

generation = 0 Create a population

of chromosomes

2

Determine
= the fithess of
each individual

vl' >100 generations
next
generation ~L
Select next
eneration
g Display
‘1' Results

Perform reproduction
using crossover

2

Perform
mutation

Figure 2: Flow diagram for Genetic Algorithm
1.2 Simulated annealing Algorithm (SA)

A simulated annealing Algorithm (SA), according to Gallo & Capozzi (2019), is a heuristic
method for global optimization that doesn't rely on any specific assumptions about the objective
function (such as convexity). In the configuration space of combinatorial issues, SA takes a
random stroll. The changes between these two configurations are stochastically occurring and
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are influenced by the objective function value differential between them as well as the
algorithm's "temperature™ at that moment. The cooling schedule is the regulation that outlines
how this temperature will drop throughout SA. SA converges to at least a sub-optimal solution
of the combinatorial problem under some broad conditions. The set of all potential schedules
for n jobs is the combinatorial search space S in this approach. Additionally, an array indicating
the order in which the jobs appear in the related schedule is used to indicate each configuration
(state). Additionally, researchers define energy Hs as the objective function value connected to
schedule s. Two different forms of transitions (moves) from one schedule to another are taken
into account when applying SA: pairwise job exchange and single job insertion. The first sort
of transition involves picking at random any two separate jobs from the schedule and switching
where they are in the schedule. The single job insertion, on the other hand, involves maintaining
the relative order of the remaining tasks in a schedule while randomly selecting a job from one
schedule and inserting it in another location in the schedule.

i /7 INIT_TEMP I U,noondational Acceplance |

HILL CLIMBING Move accepted with

e pobabiy

COST FUNCTION, C

HILL CLIMBING

AT FINAL_TEMP

N

NUMBER OF ITERATIONS
Figure 3: Convergence of Simulated Annealing
1.3 Tabu search Algorithm (TA)

This method necessitates the definition of a neighbourhood V(s) for each solution (s), which
consists of solutions that may be reached in one step from (s). Moving from the present solution
(s) to the best solution s*V(s) is the fundamental step. Cycling is avoided by using a tabu list
(T), which finds (s*) in V(s) while storing descriptions of the previous move or solution. To
prevent so-called tabu motions that can reset the search to a prior iteration, T is examined. After
a certain number of iterations, until the best solution is identified or the solution space is used
up, the process ends. The objective function (f) in an optimization problem minimizes the search
space (S). Each feasible solution (s) that is a part of S in its neighbourhood [N (s) subset of S]
is given a function N that depends on the structure of a particular problem; this function N is
referred to as a neighbour of S. TS is built on certain ideas that link the optimization and
artificial intelligence domains. In addition to Simulated Annealing (SA) and Genetic
Algorithms (GA), TS was deemed to be "extremely promising” for the future treatment of
practical applications in the widely cited study by the Committee on the Next Decade of
Operations Research (Condor, 1998).
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Tabu Search Algorithm procedure:

Initialisation

S: = initial solution in X

nbiter:= 0 {current iteration}

besiter := 0 {iteration when the best solution
has been found}

bestsol:= s {best solution}

T:=0

Initialise the aspiration function A

While (f(s) > f*) and (nbiter-bestiter<nbmax) do
nbiter:= nbiter +1

generate a set V* of solutions s in n(s)
which are either not tabu or such that
A(f(s))>=f(s)

choose a solution s* minimising f over V*
Update the aspiration function A and the
tabu list T

if f(s*) <f(bestsol) then

bestsol:=s*

bestiter:=nbiter

S:=s*

A Objective function
() Barrier to

local search

/ Cycling

) . roblem
nitial solution P

local } globa
minimum | minimum

Selution space (S)

>

o
Figure 4. Tabu Search Algorithm
1.4 Use of PRISMA
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For new knowledge to be discovered, scientific knowledge must be developed. However, to

validate what has already been examined and support new knowledge, certain standards must

be followed in the rigour of science. Methodically directing new paths in the advancement of

scientific research is the responsibility of the systematic review. As a result, the goal of this

work is to determine the most advanced genetic algorithm (GA), simulated annealing algorithm

(SA), and tabu search algorithm (TA) for scheduling systems. The PRISMA approach, which

was followed throughout the investigation, was used to conduct the systematic review. As a

result, it is anticipated that the scheduling system will produce results that are relevant to the

subjects. PRISMA is a global initiative designed to address the issue of poorly disclosed,
transparent review processes in review papers.

Identification of studies via databases and registers

\ J
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Studies included in review
(n=17)

Included

Figure 5: PRISMA flow diagram

1,02 records were found in the databases without registers, according to the Identification of
Studies via Databases and Registers study. 43 records were rejected from the screening after
duplicate records (21 of them) and 4 records for other reasons were eliminated. As a result, the
34 reports that were requested for retrieval were also the reports that were evaluated for
eligibility. Only 17 studies were ultimately included in the review.

Table 1: Summary of the review table between 2018 to 2023

S/ Author Title Publisher & Objectives Algorith  Main Future
N s & Publication m Used Findings direction
Year Name
1 Othman, The Genetic Academic To find a GA No Future
et al., Algorithm Journal of solution for work can
(2022) (GA)  about Nawroz consecutive be
Natural University generations considered
Evolution (AJNU) to reduce
the
The
problem of
early 93
convergenc
e
2 Napalit ~ Optimizing a AIP To test the Tabu An Applicatio
& Schedule Conference fairness issue in |~ Search improved n of the
Ballera | Using Firefly Proceedings. the nurse results  of algorithm
(2023) Algorithm scheduling TS to  solve
with Tabu problem nurse
rch scheduling
PO
with a
complex
constraint
for solving
optimizatio
n
problems.
3 Fera et A  modified International To enhance a Tabu No Possible
al., tabu  search Journal of scheduling Search heuristics
(2020) algorithm for Industrial problem for could be
the single- Engineering additive applied to
machine Computations  manufacturing the specific
scheduling manageme
problem using nt problem
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manufacturing

technology
4 Gallo& A Simulated Journal of Tosolvea Simulate = Generate a No
Capozzi Annealing Applied scheduling d good
Algorithm for ~ Mathematics . Annealin  algorithm
(2019) and Physics problem  with
Scheduling Simulated that
Problems Annealing efficiently
solves the
scheduling
problem

5 Adewal A Tabu International . Constr  Tabu Implementi  No
e et al.,, Search-based Journal of uct a Search ng a
(2018) University Computer mathematical scheduling

Lectures Applications model that system that
Timetable addresses satisfies
: various various
Scheduling scheduling constraints
Model constraints
applicable  to related to
FUTA. we_ FeQeraI
. niversity
. Des!gn of
a system using
the Tabu Search ;tle((j:r;ology
approach that
addresses  the
constraints.
. Evalua
te the
performance.

6 Romero A heuristic = NO NO Tabu Result No
et al., algorithm Search analysis
(2018) based on tabu enables to

search for the provide
solution of some
flexible  job insights and
shop draw some
scheduling guidelines
problems with regarding
lot streaming the use of
flexibility
and lot
streaming
within JSSP

7 Chahar A Review on Multimedia To analyze the GA, TA, It was Yes
et al, Genetic Tools and recent advances & SA helpful for
(2021) Algorithm: Applications in genetic research and

Past, Present, algorithms graduate
and Future teaching

8 Km & Timetable International To aid the GA It helps No
Ying Scheduling Journal of timetable generate a
(2021) System Using Innovative scheduling timetable

Genetic Computing process automaticall
Algorithm for y
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10

11
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School of It reduces
Computing human error
and human
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the
timetable
scheduling
process
Alhijaw  Genetic Evolutionary To review and GA No No
i & algorithms: Intelligence summarize the
Awajan  theory, genetic recent
(2023) operators, contributions to
solutions, and the GA research
applications field
Arai et | SAGAS: SLAS To propose a SA The reduced No
al., Simulated Technology fast schedule- computatio
(2023) annealing and finding method n time by
greedy for S-LAB SAGAS
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scheduler for SAGAS to
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execu execution
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Implementatio
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Tools and
Applications
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16 Ali et Machine International To solve Job TA NO NO
al., Utilization Journal of shop
(2018) Technique for Advance scheduling
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Sé:ir;]egd_llj_ggg Engineering T_O generate
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Search schedules with
Algorithm corresponding
completion
times using the
Tabu  search
algorithm
17 Saptarin = Senior  high 10P Conf. To avoid the GA The study Future
i et al., school course Series: Journal The premature shows that studies
(2018) scheduling of Physics conveEgence the should
using genetic that could oceur distributed investigate
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avoiding
premature
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Using PRISMA guidelines, the review was conducted between 2018 and 2023. Out of the 17
research that was examined, 4 studies were from 2018, 1 study was from 2019, 2 studies were
from 2020, 4 studies from 2021, 2 studies from 2022, and the final 4 studies were from 2023.
For the scheduling system, 10 research used GA, 6 studies showed TA, and 1 study showed
SA. Out of the 17 investigations, 7 found no findings at all. As a result, 10 studies were in the
dark as to where the usage of algorithms for scheduling system operations will go in the future.
This suggests that using the three methods in the scheduling system will need a lot of work.

2. RELATED LITERATURE

The study by Yongkui et al., (2019), which seeks to present a state-of-the-art literature survey
on scheduling problems in cloud manufacturing, was researched. On the basis of the
information acquired from Elsevier's Scopus abstract and citation database, a thorough
statistical analysis of the literature was provided. Scheduling problems in cloud manufacturing
were thoroughly summarized according to their typical characteristics. It also included a
comparison of cloud manufacturing scheduling problems with other scheduling problems,
including cloud computing scheduling, workshop scheduling, and supply chain scheduling.
Finally, questions and difficulties for further research are mentioned.

Intelligent scheduling systems were analyzed by Zarandi et al. (2020) and divided into five
categories: fuzzy logic, expert systems, machine learning, stochastic local search optimization
methods, and constraint programming. They also studied the techniques' case studies for
applicability.
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In order to reduce individual, make span and resource utilization, Tagtekin et al. (2021)

employed the GA algorithm to automatically assess work priority and resource demand. The

experimental results demonstrated that their proposed algorithm for creating priority lists was

superior to the method currently used to create priority lists in terms of making span and

allocating machine count automatically to determine the priority of jobs to minimize line wait
times and automatically allocating machine resources to each job.

To construct a scheduling system that adheres to the given restrictions, Adewale et al. (2018)
employed a mathematical model that includes the essential resource characteristics to use the
Tabu search diversification strategy.

To locate the value of a high probability, to maximize the number of searches, and to keep the
high value that was previously generated.

To locate the value of a high probability, to maximize the number of searches, and to keep the
high value that was previously generated, Fauziah & Putra (2018) used genetic algorithms and
tabu search. The outcomes of this study include scheduling utilizing genetic and tabu search
algorithms for a number of students who were scheduled, as well as a fitness value with a high
number of iterations that bit, so scheduling with quality is better and takes less time.

Simulated annealing was a heuristic method utilized by Gallo & Capozzi (2019) to solve a
scheduling problem with an emphasis on the scheduling concerns. To create a decent algorithm
that effectively solves the scheduling problem, the approximated approach was reviewed
together with its essential parameters (freezing, tempering, cooling, and number of contours to
be explored). The decisions made in determining these parameters are illustrated.

On the basis of the most important works that have been published and intended to address the
scheduling challenges with respect for energy, Lebbar et al. (2020) discovered an adequate
study framework. The study was conducted under a context where a number of technological,
environmental, and particularly energetic restrictions that had received little prior discussion in
the literature simultaneously interrupt job transactions. A literature assessment of the current
state of the art was introduced after the objective functions, constraints, models, techniques,
and scheduling environments that were identified as the fundamental components of solving
scheduling problems were determined. Then, an analysis was done to identify the key concepts
leading to the improvement of a future study topic that still needs a lot of attention.

3. FINDINGS AND CONCLUSION

For scheduling system issues, this paper offered a genetic algorithm (GA), a Tabu search (TA),
and a Simulated Annealing (SA). The review's findings revealed that, of the 17 papers
examined, 4 were published in 2018, 1 in 2019, 2 in 2020, 4 in 2021, 2 in 2022, and the
remaining 4 were published in 2023. For the scheduling system, 10 research used GA, 6 studies
showed TA, and 1 study showed SA. Out of the 17 investigations, 7 found no findings at all.
As a result, 10 studies were in the dark as to where the usage of algorithms for scheduling
system operations will go in the future. This suggests that a lot of work will need to be done
with the three scheduling algorithms. In order to assess the suggested GA's performance on
large issues, we would like to see it applied to a problem of a greater magnitude in the future.

4. FUTURE DIRECTIONS OF THE ALGORITHMS

Future research may be addressed to lessen the issue of early convergence, application of the
algorithm to tackle scheduling problems with a complex constraint for solving optimization
problems, and potential heuristics that may be used to the particular management problem. The
algorithm can be integrated during the development phase with a learning method, such as
supervised learning or neural networks. The review enables researchers to comprehend GA,
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SA, and TA fundamentals and apply that information to their study issues. Future research
should examine the many crossover timetabling strategies that improve fitness.
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Abstract

Battery Energy Storage System (BESS) management is a critical component in a microgrid,
helping optimize energy supply and demand, improve grid stability, and enhance the integration
of renewable energy sources; BESS can be used to buy low-cost electricity during off-peak
hours and discharge during peak demand periods. This helps reduce energy costs and ensures
efficient utilization of stored energy, BESS can smooth out the intermittent nature of renewable
energy sources like solar and wind. It can store excess energy when generation is high and
release it when generation is low, BESS can provide ancillary services to the grid, such as
frequency regulation, voltage control, and reactive power support. This enhances the stability
and reliability of the microgrid and the larger grid. Also, BESS can help reduce peak loads,
leading to lower demand charges and electricity costs. It can discharge during periods of high
demand to offset the need for electricity from the grid. In islanded mode (when the microgrid
operates independently of the main grid), BESS can be crucial for maintaining system stability
by providing power during transients and balancing supply and demand. Determining the
appropriate size of the BESS is essential. It should be large enough to meet the desired
performance objectives but not oversized, as this can lead to increased costs. Managing the SoC
of the batteries is crucial to ensure their longevity and reliable operation. Overcharging and
deep discharging should be avoided. Battery Health Monitoring: Implementing a battery health
monitoring system is essential to track the condition of the batteries and predict their remaining
lifespan. Smart Charging and Discharging Algorithms: Develop intelligent algorithms that
consider various factors, such as energy prices, weather forecasts, and load profiles, to make
real-time decisions on when to charge and discharge the batteries. In present paper a hybrid
microgrid is simulated at full load and optimized for excellent dispatching of electrical energy
from renewable energy sources.

Keywords: Power system, BESS, Microgrid management.
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BEYAZ CHEESE PRODUCED WITH TRADITIONAL TYPE RENNET:
SOME QUALITY PROPERTIES

GELENEKSEL TiP RENNET iLE URETILEN BEYAZ PEYNIRDE BAZI KALITE
NIiTELIKLERI

Ayla ARSLANER?

1Assoc. Prof., Bayburt University, Food Engineering, ORCID ID 0000-0002-2777-9697

Ozet

Bir siit tirtinii olarak insan beslenmesinde uzun bir gegmise sahip olan peynir, yéreden yoreye
farklilasan geleneksel iiretim metotlar: sayesinde, yiizlerce ¢esidi bulunan bir gida maddesidir.
[k dénemlerde siitiin konsantre, daha dayanikli ve lezzetli bir formu olarak sofralarda yerini
alan peynir, zaman igerisinde zengin besin bilesimini ortaya ¢ikaran bilimsel ¢alismalar
sayesinde siit tirlinleri arasinda en fazla tiretimi yapilan ve insanlar tarafindan en ¢ok tiiketilen
gida iriinii haline gelmistir. Bu iriin, siitteki protein, siit yagi, kalsiyum, fosfor ve bazi
vitaminler gibi besin unsurlarinin 6nemli bir kismimi yogun sekilde icermektedir. Ayrica,
peynirlerin olgunlasmasi sirasinda proteinlerin pargalanmasi nedeniyle sindirilebilme orani
artar ve yiiksek oranda igerdigi lisin nedeniyle birlikte tiiketildigi baz1 gidalari (unlu mamuller
gibi) biyolojik degerinin yiikselmesinde Onemli rol oynamaktadir. Peynir diisiik laktoz
iceriginden dolay1, laktoz intoleransi ve diyabeti olanlar i¢in son derece uygun bir gidadir.
Siitiin uygun bir enzim ile pihtilagtirilarak peynir telemesinin elde edilmesi peynir prosesinin
kritik adimlarindan biridir. Cesitli kaynaklardan (hayvansal, bitkisel, mikrobiyal, rekombinant
DNA vb..) ve farkli metotlarla elde edilen enzimler igerisinde en yaygin olan1 gevis getiren
hayvanlarin sirdeninden (midelerinin dordiincii boliimii, abomasum) elde edilen rennettir. Bu
caligma kapsaminda Beyaz Peynir ornekleri ii¢ farkli (bitkisel katkili geleneksel: BG,
geleneksel: G, ticari: T)) metotla elde edilen rennetle pihtilastirilmustir. Uretilen taze Beyaz
peynir 6rneklerinin bazi fizikokimyasal ve mikrobiyolojik nitelikleri depolamanin 1., 15. ve 30.
giinlerinde belirlenmistir.

Anahtar kelimeler: Rennet, Beyaz Peynir, fizikokimyasal, mikrobiyolojik
Abstract

Cheese, which has a long history in human nutrition as a dairy product, is a food product with
hundreds of varieties, thanks to traditional production methods that vary from region to region.
In the early periods, it appeared on the tables as a concentrated, more durable, and delicious
version of milk. Cheese has become the most produced and consumed food product among
dairy products, thanks to scientific studies that have revealed its rich nutritional composition
over time. This product intensively contains a significant portion of the nutritional elements in
milk, such as protein, milk fat, calcium, phosphorus, and some vitamins. Additionally, the
digestibility of cheese increases due to the breakdown of proteins during ripening. Due to its
high content of lysine, it plays a vital role in increasing the biological value of some foods (such
as bakery products) it is consumed with. Due to its low lactose content, cheese is a highly
suitable food for those with lactose intolerance and diabetes. Obtaining cheese curd by
coagulating milk with a suitable enzyme is one of the most critical steps in the cheese process.
Among the enzymes obtained from various sources (animal, vegetal, microbial, recombinant

101



ASES VII. INTERNATIONAL HEALTH, ENGINEERING AND SCIENCES CONFERENCE

NOVEMBER24-26, 2023, ISTANBUL, TURKIYE

CONFERENCE BOOK

DNA, etc.) and different methods, the most common is rennet, obtained from the ruminant

animals’ Sirden (the fourth part of their stomach, abomasum). Within the scope of this study,

White Cheese samples were coagulated with rennet obtained by three different methods

(commercial, traditional, and traditional with herbal additives). Some physicochemical and

microbiological properties of the produced White cheese samples were determined on the 1st,
15th, and 30th days of storage.

Keywords: Rennet, White Cheese, physicochemical, microbiological

1. GIRIS

Peynir yapiminin, Orta Dogu'da koyun ve kegilerin ilk kez evcillestirildigi ve ilk cobanlarin siit
tiikettigi M.O. 10.000 yillarina kadar dayandig1 diisiiniilmektedir. Saprofit bakteriler nedeniyle
stitlin raf omrii 6zellikle sicak iklimlerde kisadir. Peynirin ortaya ¢ikisinin; bulasi nedeniyle
asitligi artan siitiin dogal olarak lor ve peynir alt1 suyuna ayrilmasi, kat1 lorun yenilebilir ve
besleyici bir gida saglamasi ile miimkiin olmus olabilecegi ifade edilmektedir (Fox et al., 1995).
[k dénemlerde siitiin konsantre, daha dayamkli ve lezzetli bir formu olarak sofralarda yerini
alan peynir, zaman igerisinde zengin besin bilesimini ortaya ¢ikaran bilimsel ¢alismalar
sayesinde siit lirlinleri arasinda en fazla {iretimi yapilan ve insanlar tarafindan en ¢ok tiiketilen
gida {irlinii haline gelmistir. Peynir, proteinler, biyoaktif peptitler, amino asitler, yaglar, yag
asitleri, vitaminler ve mineraller agisindan zengin bir kaynaktir. Olgunlasma esnasinda laktoz

hidrolize oldugundan, peynir laktoz intoleransi olan bireylerin beslenmesi agisindan uygun bir
gidadir (Walter et al., 2008).

Beyaz peynir, hammaddenin peynir mayasi kullanilarak pihtilastiriimasi ile elde edilen
telemenin, teknigine uygun olarak islenmesiyle iiretilen, iiretim asamalarindaki farkliliklara
gore taze veya olgunlastirilmis olarak tanimlanabilen, ¢esidine 0zgli karakteristik 6zellikler
gosteren salamurali peynir olarak tanimlanmistir (Anonim, 2015). Beyaz peyniri, TS 591°de;
“gevig getiren hayvanlardan bilhassa inek, yani sira koyun, kegi veya bu siitlerin karisgmindan
pastorize veya termize siite starter kiiltiir ve/veya maya ilave edilerek veya edilmeden iiretilen
telemenin teknigine uygun olarak islenmesi sonucu elde edilen olgunlastirilmis veya
olgunlastirilmamais yar1 sert veya sert bir siit {iriindiir” (Anonim, 2013) seklinde tanimlanmastir.
Beyaz peynir salamurada olgunlastirilan tuzlu bir peynirdir. Tuzlu, asidik tadi, beyaz rengi ve
peynir yiizeyinde kabuk olugsmamasi karakteristik 6zellikleridir. Peynir 1-3 ay olgunlastirilir ve
tazeyken yumusak bir dokuya sahiptir. U¢ ay salamurada olgunlastirildiktan sonra yar1 sert veya
yar1 yumusak olarak smiflandirilir (Hayaloglu et al., 2002; Ugur & Oner, 2023).

Cesitli kaynaklardan (hayvansal, bitkisel, mikrobiyal, rekombinant DNA vb..) ve farkh
metotlarla elde edilen peynir pihtilastirici enzimler igerisinde en yaygin olani gevis getiren
hayvanlarin sirdeninden (midelerinin dordiincii boliimii, abomasum) elde edilen rennettir.
Peynir olusumu ve olgunlagma esnasinda karakteristik yap1 ve peynir aromasinin olusumunda
pihtilastirict enzimler biiyiik 6neme sahiptir. Pihtilastiricilardan gelen enzimler temel olarak
kazeinlerin biiylik veya ara peptitlere hidrolize edilmesinden sorumludur. Peynirde iiretilen
aroma bilesiklerinin Onciisii olarak gorev yapan kiiciik peptitlerin ve amino asitlerin
olusumunda ise pihtilastirict enzimlerin olusturdugu, biiyiikk ve ara peptitleri hidrolize eden
starter veya starter olmayan mikrobiyal enzimler 6nemli bir rol oynar (Tekin & Hayaloglu,
2023).

Bu calisma kapsaminda Beyaz Peynir 6rnekleri ii¢ farkli (ticari, geleneksel, bitkisel katkili
geleneksel) metotla elde edilen rennetle pihtilastirilmistir. Kullanilan pihtilagtiricinin Beyaz
peynir orneklerinin bazi fizikokimyasal ve mikrobiyolojik niteliklerine etkisini belirlemek
amaciyla, liretilen Beyaz peynir 6rneklerinin bazi fizikokimyasal ve mikrobiyolojik nitelikleri
depolamanin 1., 15. ve 30. giinlerinde belirlenmistir.
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2. YONTEM

2.1 Peynir Uretimi

Peynir tiretiminde kullanilan ¢ig inek siiti (pH 6,6, toplam kurumadde %13,5, TAMB sayisi
4,95 logkob/ml) ve salamurada kullanilan kaya tuzu Bayburt piyasasindan temin edilmistir.
Uretimde kullanilan starter kiiltiir Gida Miihendisligi Béliim laboratuvarindan temin edilmistir.
Siitii pihtilagtirmada kullanilan geleneksel tip ve bitki katkili geleneksel tip peynir mayalari
Erzincan’daki peynir iireticilerinden, ticari peynir mayasi da yine Erzincan’da faaliyet gésteren
bir siit isletmesinden temin edilmistir. Uretimden 6nce maya kuvveti ve pihtinin 90 dk. da kesim
olgunluguna ulasmasin1 saglayacak maya miktar1 hesaplanmistir. Tuzlamada, tuz
konsantrasyonu (%16), asitligi ayarlanmis (pH 4.7), 16 °C’de pastorize salamura suyu
kullanilmustir. Beyaz peynir tiretimi akis semasi Sekil 1’de goriilmektedir.

A - Sogutma ve
Cig Sut Pastorizasyon Starter ilavesi R?::::ai;-::e.s i Pihtilagma
O, O
4°C 65 °C 30 dk. 32 9C 90 dk.
Depolama Sekillendirme . Pihti Kirma-
P ve Salamura Baskilama PRI Karigtirma-

5+2 °C 30 giin Ayirma

Tuzlama Dinlendirme

Sekil 1. Beyaz Peynir iiretim akis semasi
2.2 Peynirde Fizikokimyasal Analizler

Beyaz peynir numunelerinde asitlik, pH, kurumadde ve kiil analizleri Kurt vd (2003), protein
tayini AOAC (1990) ve tuz oran1 Hayaloglu ve Ozer (2011)’e gore belirlenmistir.

2.3 Peynirde Mikrobiyolojik Analizler

Peynir 6rneklerinde depolamanin 1., 15. ve 30. giiniinde laktik asit bakterilerinin (LAB) sayisi,
Koliform grubu bakteri say1si, ve Staphylococus aureus sayisi, toplam aerobik mezofilik bakteri
(TAMB) sayisi, toplam maya-kiif sayisi (DiLiello, 1982) ve E.coli sayis1 (Anonymous, 2005)
belirlenmistir.

3. BULGULAR
3.1 Beyaz Peynir Orneklerinin Baz1 Fiziksel ve Kimyasal Nitelikleri

Bitkisel katkili geleneksel, geleneksel ve ticari yontemle elde edilmis ti¢ farkli sirden
(hayvansal kaynakli rennet) kullanilarak firetilen Beyaz peynir orneklerinde depolama
stiresince bazi fiziksel ve kimyasal niteliklerde meydana gelen degisim Tablo 1°de verilmistir.

Tablo 1 Fiziksel ve kimyasal niteliklerde depolama siiresince degisim*
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BG G T
Asitlik 1 0.480 B, ab 0,498 B, a 0,471B,b
15 0,597 A a 0,525B,b 0,507 B, b

30 0,624 A, ab 0,687 A, a 0,679 A, b
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pH 1 4,945 A, b 5,053 A, b 5190 A, a
15 4,855 A, b 5,068 A, a 5,170 AB, a
30 4,751B, b 4,753 B, b 5,068 B, a
Kurumadde 1 40,517C, b 41,600 B, a 44,312 B, a
15 42,250 B, b 43,280 AB, b 46,605 A, a
30 46,875 A, a 46,217 A, a 47,725 A, a
Kiil 1 7,265B, a 6,825B, a 6,705C, a
15 7,725B, a 7,130 B, a 7,712 B, a
30 8,855 A, ab 8,580 A, b 9,005 A, a
Tuz 1 4270C, a 3,510C, b 4,195C,a
15 6,786 B, a 4,797 B, b 6,546 B, a
30 7410 A a 6,025 A, b 7,646 A, a
Protein 1 14,187 B, a 15,345 B, a 15,590 B, a
15 15,217 B, b 16,975 A, a 15,290 B, b
30 18,025 A, a 18,110 A, a 17640 A b 104

* p<0,05 Ayni satirdaki farkli kiigiik harfler 6rnekler arasindaki farkliligi, ayni siitundaki farkli biiyiik harfler depolama
glinleri arasindaki farklilig1 gostermektedir.

Farkli tip Rennet kullaniminin peynirlerin 30 giinliik depolama siiresi sonunda asitlik, pH, kiil,
tuz ve protein degerlerinde 6nemli farkliliklara neden oldugu tespit edilmistir (p<0,05). Ticari
tip rennetle elde edilen peynirlerde pH degerleri daha yiiksek, asitlik degerleri daha diistiktiir.
Bu durumun geleneksel maya ile tiretilen peynirlerde tespit edilen yiiksek LAB sayist ile
aciklanabilir. Peynir 6rneklerinde 30 giinlitk depolama siiresince asitlik, kurumadde, kiil, tuz ve
protein degerlerinde artislar tespit edilmistir. Peynir ornekleri kurumadde oranlari dikkate
alindiginda yar1 sert peynirler grubuna dahildir. Tuz orani bakimindan, tebligde salamurali
peynirler i¢in bildirilen, en ¢ok %7,5 tuz oraninin ticari mayadan elde edilen peynirde asildigi
gortilmektedir (Anonim, 2015). Peynirlerde bu farkliigin, asitlik gelisimine bagli farkli
oranlarda sinerezis ve peynir Kitlesinde su tutma niteliklerine bagli olarak gergeklestigi
sdylenebilir. Bilgin vd (2023), istanbul semt pazarindan temin ettikleri Beyaz peynirlerde,
asitligin %0,60-3,96, tuz oraninin %4,07-15,56 arasinda degisim gosterdigini ifade etmisleridir.
Coskun vd. (2023) yine piyasadan temin ettikleri Beyaz peynir 6rneklerinde asitlik degerlerinin
%0,11-1,23, pH degerlerinin ise 4,31-5,84 araliginda degisim gosterdigini bildirmislerdir.

3.2 Beyaz Peynir Orneklerinin Baz1 Mikrobiyolojik Nitelikleri

Bitkisel katkili geleneksel, geleneksel ve ticari yontemle elde edilmis ti¢ farkli sirden
(hayvansal kaynakli rennet) kullanilarak iretilen Beyaz peynir orneklerinde depolama
stiresince bazi fiziksel ve kimyasal niteliklerde meydana gelen degisim Tablo 1’de verilmistir.

Tablo 2 Mikrobiyolojik niteliklerde depolama siiresince degisimi*
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Mikroorganizma  Depolama Beyaz Peynir Ornekleri
BG G T
LAB 1 8,705 B, a 8,232 A, b 8,223 A, b
15 8,396 B, a 7,870 AB, b 7,635 A, b
30 9,403 A, a 7,984 B, b 8,034 A, b
Koliform 1 5282 A, b 5799 A a 5,321 A, b
15 3,412B,b 3,530 B, a 2,238 B, b
30 2,389C, a 2452C, a 2,243 B, a
Maya-Kiif 1 2,401 A, c 5,060 A, a 3,394 A, b
15 2,712 A/ b 4,232B,a 2,410B,b
30 2,539 A b 3,646 C, a <2¢c,C
TAMB 1 9,029 B, a 8,635 A, b 8,176 AB, c
15 9,693 A, a 8,152 B, b 7,673 B, b
30 8,564 C, a 8,228 B, a 8,558 A, a
Staph. aureus 1 3,601 A, c 4435 A, a 4,145 A, b
15 2,190 B, b 3,258 B, a 3,233B, a
30 <2 <2 <2
E.coli 1 <1 <1 <1
15 <1 <1 <1
30 <1 <1 <1

* p<0,05 Ayni satirdaki farkl kiigiik harfler 6rnekler arasindaki farkliligi, ayni siitundaki farkl biiyiik harfler
depolama giinleri arasindaki farklilig1 gostermektedir.

Farkli tip rennet kullanimmin 30 giinliilk depolama siiresi sonunda peynir orneklerinin
mikrobiyal kalitesini 6nemli derecede etkiledigi belirlenmistir (p<0,05). Depolama siiresince
en yiksek LAB ve TAMB sayis1 bitkisel katkili rennetle iiretilen peynir Grneklerinde
belirlenmistir. Depolamanin 30. Giinii itibariyle Staph. aureus tespit edilebilir limitlerin
altindadir.

Koliform grup bakteriler denildiginde; 37°C’da 48 saat iginde laktozdan asit ve gaz olusturan,
Gram negatif, sporsuz, ¢ubuk seklinde olan bakteriler anlasilir. Koliform grup bakteriler de
gidalarda hijyen indikatorii olarak degerlendirilir. Bu grup iiyeleri arasinda bitki ve toprak
kokenli olanlar bulundugu gibi dogada yalnizca memeli ve kanatlilarin bagirsak sistemlerinde
bulunan fekal koliformlar da yer alir (Anonymous, 2019). Depolama siiresince orneklerin
hi¢birinde E.coli goriillmemistir. Tiim 6rneklerde 30 giinliik depolama sonunda, koliform grup
mikroorganizma varligi peynir orneklerinin diger fekal koliformlar agisindan da siipheli
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olabilecegini ve hammadde siite pastorizasyon uygulanmasina karsin peynir orneklerinde

koliform grup mikroorganizma bulunmasi, kullanilan peynir mayasindan bir kontaminasyonu

diistindiirmektedir. Bu bakimdan ileriki ¢alismalarda, 6rneklerde toplam Enterobacteriaceae

aranmasi ya da sayilmas: daha yiiksek bir kalite standardi saglayacagi igin Onerilmektedir
(Anonymous, 2019).

Bitkisel katkili geleneksel rennet ile iiretilen peynirlerde depolama siiresince LAB sayis1 diger
peynir orneklerinden yiiksek; koliform, maya-kif ve Staph. aureus sayisi geleneksel tip
rennetle tiretilen peynirden daha diisiik bulunmustur. Bu durum, bitkisel katkili mayanin daha
hijyenik sartlarda elde edilmesinden veya maya iiretiminde kullanilan bitkilerin antimikrobiyal
niteliklerinden kaynaklanabilir (Diilgeroglu ve Aksoy, 2017). Ticari mayadan elde edilen
peynirlerde Staph. aureus ve koliform varligi da g6z oOniinde bulunduruldugunda
mikrobiyolojik kalitesinin geleneksel rennetle elde edilen &rneklere benzer olusu dikkat
cekicidir.

4. SONUC VE ONERILER

Arastirma sonucunda elde edilen bulgular farkli tip rennet kullaniminin Beyaz peynirlerin
fizikokimyasal ve mikrobiyolojik kalitesini 6nemli derecede etkiledigini ortaya ¢ikarmistir.
Uretilen peynir drneklerinin, incelenen fizikokimyasal nitelikleri -6rnekler arasinda farkliliklar
bulunmasina ragmen- Tiirk Gida Kodeksi Peynir tebliginde bildirilen limitler dahilindedir.
Ancak, taze Beyaz peynir tretiminde beklenen standart kalite ve mikrobiyolojik kriterlere
uygunluk; kullanilacak siite pastorizasyon uygulanmasi, starter kiiltiir ilavesi, salamuranin
pastorizasyonu ile hijyen ve sanitasyon ilkelerine uygun iiretim yapilmasi yaninda, kullanilan
peynir mayasinin mikrobiyolojik kalitesinin uygunlugu ile yakindan ilgilidir.
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Ozet

Saruc, Erzincan ili Uziimlii (Cimin) ilgesi ve kdylerinde geleneksel olarak iiretilen, bu bolge
disinda iiretimi bulunmayan, yéreye has karakteristik dzelliklere sahip bir iiriindiir. Uriiniin en
onemli ayirt edici dzelligi, iiretiminde tescilli Cimin Uziimii’niin ve yine ydreden elde edilen
cevizlerin kullanilmasi, bunun yani sira karakteristik bir iiretim tekniginin bulunmasidir. Bu
yoresel iiriin, 05.09.2022 tarihinde, Uziimlii Koylere Hizmet Gétiirme Birligi basvurusu ile,
Tiirk Patent ve Marka Kurumu tarafindan, “Erzincan Uziimlii Sarucu” cografi isaret adiyla,
mabhreg igareti olarak tescillenmistir. Tescil belgesinde; tiziimlerin hazirlanmasi ve kurutulmasi,
kurutulan tiziim tanelerinin igine ceviz konulup pamuk ipligine dizilmesi bakimindan
geleneksel ustalik bilgi ve becerisi gerektirdigi ifade edilmis, bu nedenle cografi sinir ile iin
bag1 bulunan Erzincan Uziimlii Sarucu’nun tiim iiretim asamalarinim belirtilen cografi sinirda
(Erzincan ili Uziimlii ilgesi) gerceklesmesi gerektigi belirtilmistir. Erzincan Uziimlii Sarucu
yiiksek vitamin ve mineral igerigine sahiptir. Bu iriin genellikle kis ve sonbahar aylarinda
tiiketilmektedir. Saruc iiretiminde ceviz ve Cimin Uziimii kullamldigindan, iiretim sonbaharda,
ceviz ve liziim hasadi déneminde gerceklestirilir. Uretim Eyliil aymin sonunda baslayip, Kasim
ay1 sonuna kadar devam eder. Kodeks Alimentarius Komisyonu (CAC) gida kontaminantlarini;
gidalara istenilerek katilmadigi halde tiretim, isleme, hazirlama, depolama, ambalajlama,
tagima veya ¢evre Kirlenmesi sonucunda bulasan kimyasal maddeler olarak tanimlanmaktadir.
Agir metallerle kirlenmis bir gidanin tiikketilmesiyle viicuda alinan agir metaller, ¢esitli kanser
tirleri, organ yetmezlikleri, norolojik hastaliklar, iskelet sistemi hastaliklar1 gibi kronik
boyutlarda 6nemli saglik sorunlarina yol agabilmektedir. Yapilan arastirmada, tretildigi
bolgenin kirsal kalkinmasinda énemli potansiyel tastyan Erzincan Uziimlii Sarucu’nun kalintt
agir metaller agisindan giivenilir oldugunu belirlenmistir. Yine mikrobiyolojik analizler
sonucunda, tirtiniin, mikrobiyolojik kalite agisindan degerlendirilmesinde toplam koliform grup
yerine toplam Enterobacteriaceae varliginin (sayisinin) belirlenmesinin uygun olacagi
kanaatine varilmistir.

Anahtar kelimeler: Cimin Uziimii, Erzincan Uziimlii Sarucu, gida kontaminantlar:
Abstract

Saruc is a product traditionally produced in the Uziimlii (Cimin) district and villages of Erzincan
province, is not made outside this region, and has local characteristics. The most crucial
distinguishing feature of the product is the use of registered Cimin Grapes and walnuts obtained
from the region in its production, as well as the presence of a characteristic production
technique. This local product was registered as a geographical indication under the name
“Erzincan Uziimlii Sarucu” by the Turkish Patent and Trademark Office on 05.09.2022, with
the application of Uziimlii Villages Service Association. In the registration document, it has
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been stated that the preparation and drying of grapes, putting walnuts into the dried grapes, and
stringing them on cotton thread require traditional mastery knowledge and skills. For this
reason, it has been stated that all production stages of Erzincan Uziimlii Sarucu, which has a
reputation with the geographical border, should take place within the specified geographical
boundary (Uziimlii district of Erzincan province). Erzincan Uziimlii Sarucu has high vitamin
and mineral content. This product is generally consumed in winter and autumn. Since walnuts
and Cimin Grapes are used in manufacturing, Saruc production stages are carried out in autumn,
during the walnut and grape harvest period. Production starts at the end of September and
continues until the end of November. Codex Alimentarius Commission (CAC) defines
chemical substances that are not intentionally added to foods but are contaminated due to
production, processing, preparation, storage, packaging, transportation, or environmental
contamination as food contaminants. Heavy metals taken into the body by consuming food
contaminated with heavy metals can cause serious chronic health problems such as various
types of cancer, organ failure, neurological diseases, and skeletal system diseases. The research
aimed to determine whether Erzincan Uziimlii Sarucu, which has a significant potential for the
rural development of the region where it is produced, carries the risk of metal and microbial
contaminants and to contribute to the literature on this product.

Keywords: Cimin Uziimii, Erzincan Uziimlii Sarucu, food contaminants
1. GIRIS

1.1 Cimin Uziimii ve Erzincan Uziimlii Sarucu

Sarug, Erzincan ili Uziimlii ilgesinde yerel halk tarafindan siyah iiziim ve ceviz i¢inden iiretilen
geleneksel atistirmalik bir iriindiir. Bu kasaba siyah {iziim yetistiriciligi ile bilinir. “Cimin
tiziimii” olarak adlandirilan bu {iziim (Sekil 1), 13 Haziran 2001 tarihinde Erzincan tiziimlii
Belediyesi’nin bagvurusu ile Tiirk patent ve Marka Kurumu tarafindan mense adi cografi isareti
verilerek tescillenmistir (Tiirk Patent, 2001).

Sekil 1. Cimin Uziimii (Ayla Arslaner, 2011)

Bagcilik potansiyeli agisindan Kuzeydogu Anadolu Tarim Bolgesi'nde en 6nemli yere sahip il
oldugu bildirilen Erzincan'da (Kalkan vd., 2012), 2022 yil itibariyle, 9.478 dekarlik alanda
6202 ton liziim iiretildigi bildirilmistir (Anonim, 2023).

Sarug iiretiminde cografi isaret tescilli Cimin tiziimii kullanilmaktadir. Geleneksel yontemle
Erzincan Uziimlii Sarucu’nun iiretim akis semasi Sekil 2 “de gériilmektedir (Arslaner vd., 2011)
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e

Hasat Olgunluguna Ulasmis Cimin Uziimii

A 4
Aviklama ve Yikama
A 4

Uziim Tanelerinin Ikiye Yarilmasi

7
Uziim Cekirdeginin Cikarilmasi
%
Kerevetler Uzerinde Kurutma

A 4

I¢ Cevizin Hazirlanmas:

A 4
I¢ Cevizin Uziimle Birlestirilmesi
L 4
Pamuk Ipligine Dizim
A 4

Kurutma

L 4
Sarug Eldesi

v
Uvgun Sartlarda Depolama

Sekil 2. Geleneksel yontemle Erzincan Uziimlii Sarucu’nun iiretim akis semasi (Arslaner vd.,
2011)

Cimin Uziimii’'niin karakteristik lezzeti ve cevizle olusturdugu miikemmel uyum, bu iiriiniin
sevilerek tiiketilmesinin en énemli nedenidir. Bu yoresel iiriin, 05.09.2022 tarihinde, Uziimlii
Koylere Hizmet Gotiirme Birligi basvurusu ile, Tirk Patent ve Marka Kurumu tarafindan,
“Erzincan Uziimlii Sarucu” cografi isaret adiyla mahreg isareti olarak tescillenmistir. Tescilde
belirtilen tanima gore; Erzincan Uziimlii Sarucu, cografi isaret olarak 37 sayu ile tescilli Cimin
Uziimiiniin ortadan ikiye ayrilarak kurutulan iiziim tanelerinin icine, i¢c ceviz konulduktan
sonra, pamuk iplige dizilerek tiiketime sunulan geleneksel bir iriindiir. Sekil 3°de tiiketime
hazir Sarug ve tescilde yer alan iiriin logosu goriilmektedir (Tiirk Patent, 2022).
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Sarug tiretiminde dikkat edilmesi gereken bazi 6nemli noktalar asagida verilmistir:
1. Uziim salkimlarindan iri taneli olanlar secilmelidir.

2. Cekirdegi ¢ikarilmig tliziimler temiz bir ortamda, toz ve boceklerden uzak, hava
sirkiilasyonunu engellemeyecek ince bir ortiiler altinda kurutulmalidir.

3. Orta irilikte taneye sahip, kabuktan biitiin ¢ikan, beyaz renkli, tam kurumamis taze
cevizler tercih edilmektedir.

4. Cevizler gereginden fazla kurutulmus ise i¢ cevizler ipe dizilirken kirilmamasi igin 1slak
bezle sarilarak hafifce nemlendirilmelidir.

5. Cevizle tiziimiin iyice birbirini sarmasi igin bir siire dinlendirilmesi kiif gelisimini
engellemek agisindan hem de gorsel agidan yararli olacaktir.

6. Kurutulmus Saruglar 151k, hava ve nem almayacak sekilde ambalajlanarak, uygun
ortamlarda ve serin yerlerde depolanmalidir (Arslaner vd., 2011; Arslaner ve Salik, 2018).

1.2 Gida Kontaminanti Olarak Agir Metaller ve Baz1 Mikroorganizmalar

Kodeks Alimentarius Komisyonu (CAC) gida kontaminantlarini; gidalara istenilerek
katilmadig1 halde iretim, isleme, hazirlama, depolama, ambalajlama, tasima veya cevre
kirlenmesi sonucunda bulasan kimyasal maddeler olarak tanimlanmaktadir (Anonymus, 1997).

Agir metaller; yogunlugu 5 g/cm3'ten daha yiiksek, ¢ok c¢esitli kaynaklardan ortaya cikabilen,
yaygin kirlenme nedeni olusturan, ¢evre kosullarma dayanikli, daima biyolojik sistemlere
yonelik etki gosteren ve kolaylikla besin zincirine girerek canlilarda artan yogunluklarda
birikebilen kimyasal kirleticiler arasindadir (Tiirkozii ve Sanlier, 2014). Bu gruba atom agirlig
24 olan kromla, metal olmayan Selenyum (Se); Kursun (Pb), Kadmiyum (Cd), Demir (Fe),
Kobalt (Co), Bakir (Cu), Arsenik (As), Kalay (Sn), Aliminyum (Al), Nikel (Ni), Civa (Hg) ve
Cinko (Zn) olmak tizere 60’tan fazla metal dahil edilmektedir (Duffus, 2002; Tirkozi ve
Sanlier, 2012). Agir metaller, yiiksek bir yogunluga sahip olan ve onerilen sinirlarin tizerinde
alindiginda viicutta cesitli kanser tiirleri, organ yetmezlikleri, norolojik hastaliklar, iskelet
sistemi hastaliklar1 gibi (Serencam vd., 2018) biyotoksik etkiler gosteren, zehirli metalik
elementlerdir (Duruibe vd., 2007). Agir metal iceren bir gidanin tiikketilmesiyle viicuda alinan
agir metaller, maruz kalinan konsantrasyona, yag dokusuna, kemik vb. dokularda tutulma ve
birikme miktarina baglh olarak cesitli kanser tiirleri, organ yetmezlikleri, nérolojik hastaliklar,
iskelet sistemi hastaliklar1 gibi kronik boyutlarda 6nemli saglik sorunlarina yol agabilmektedir.
Uluslararast Atom Enerjisi Ajans1 (IAEA)’ nca 12 farkl iilkede degisik besinler iizerinde
yapilan c¢alismada, saglik ve kontamine olma riski agisindan iizerinde hassasiyetle durulmasi
gereken elementlerin Arsenik, Kadmiyum, Kursun ve Civa oldugu; Antimon, Demir, Bakir ve
Cinkonun ise daha diisiik 6neme sahip elementler oldugu belirtilmistir (Tayar, 2010; Toro, et
al., 1994). Yetiskinler i¢in belirlenen bazi agir metallerin tolere edilebilir alim diizeyleri Tablo
1’de verilmistir.

Tablo 1 Yetiskinler i¢in belirlenen bazi agir metallerin tolere edilebilir alim diizeyleri (JECFA,
2009).

Agir metal Tolere Edilebilir Alim Diizeyleri

Kursun 0,025 mg/kg/hafta
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Kadmiyum 0,007 mg/kg/hafta
Inorganik Civa 1,6 pg/kg/hafta
Arsenik 15 pg/kg/hafta
Bakir 0,5 mg/kg/giin
Aliminyum 2 mg/kg/hafta
Kalay 14 mg/kg/hafta

Avrupa Komisyonu ve Tiirk Gida Kodeksi tarafindan ilgili yonetmeliklerde bazi gidalarda izin
verilen maksimum agir metal limitleri Kursun 0,02-0,5 mg/kg, Kadmiyum 0,05-1,0 mg/kg,
Civa 0,5-1,0 mg/kg, Kalay 50-200 mg/kg olarak bildirilmistir (Anonymous, 2011).

Gidalarda toplam bakteri sayim1 genel olarak hijyen kontrolii amaciyla yapilir. Toplam bakteri
ile “toplam aerob mezofil bakteri” kastedilir. Koliform grup bakteriler denildiginde; 37°C’da
48 saat i¢inde laktozdan asit ve gaz olusturan, Gram negatif, sporsuz, ¢ubuk seklinde olan
bakteriler anlagilir. Koliform grup bakteriler de gidalarda hijyen indikatorii olarak
degerlendirilir. Bu grup iiyeleri arasinda bitki ve toprak kokenli olanlar bulundugu gibi dogada
yalnizca memeli ve kanatlilarin bagirsak sistemlerinde bulunan fekal koliformlar da yer alir
(Anonymous, 2019).) Tiirk Gida Kodeksi mikrobiyolojik kriterler yonetmeliginde, kurutulmus
ve dondurulmus meyveler igin, 5 6rnekten 2’sinde maya ve kiif sayisiin 10*-10° kob/g arasinda
degere sahip olabilecegi bildirilmistir.

Bu arastirmada, tiretildigi bolgenin kirsal kalkinmasinda 6nemli potansiyel tasiyan ve tescilli
yoresel bir iriin olan Saru¢’un mineral ve agir metal kompozisyonu ile mikrobiyolojik
nitelikleri belirlenerek, iiriiniin saglik agisindan agir metal ve mikrobiyal kirlik riski tastyip
tasimadigi aragtirtlmig ve bu iriinle ilgili literatiire katki saglanmasi amaglanmustir.

2. YONTEM

Bu arastirma kapsaminda Erzincan ilinde Sarug tiretimi yapan, 5 ayri ireticiden Sarug drnekleri
temin edilmistir. Orneklerdeki agir metal ve mikrobiyal kontaminasyon seviyesini belirlemek
amaciyla kurallarina uygun olarak numune kaplarina alinan numuneler laboratuvara ulastirilmig
ve analize hazirlanmistir.

2.1 Mikrobiyolojik Analizler

Sarug 6rneklerinde, Koliform bakteri sayisini belirlemek i¢in uygun diliisyonlardan Violet Red
Bile Agar (Merck)’a ekim yapilmistir (Harrigan, 1998). Maya—kiif sayimi i¢in Dichloran Rose
Bengal Chloramphenicol (DRBC) Agar besiyeri (Lab/ LAB 217, Lancashire/United Kingdom)
kullanilmistir. Besiyerleri donduktan sonra petri kutular1 ters gevrilerek 20-25°C’deki
inkubatédrlerde 5-7 giin inkiibasyona birakilmistir. Inkiibasyon sonunda besiyeri iizerinde
gelisen koloniler sayilmistir. (1ISO 21527-1:2008). Toplam aerob mezofil bakteri (TAMB)
sayimi Plate Count Agar (PCA) (Merck) kullanilarak yapilmistir. Dokme kiiltiir yontemi
uygulanmis olup, uygun diliisyonlardan 1’er ml g¢ift petri plagina ilave edilmis ve iizerine
Otoklavda 121°C’de, 15 dakika boyunca sterilize edilen agarli besiyeri 41-45°C’ye kadar
sogutulduktan sonra petri kutularmna 15 ml olacak sekilde ilave edilmistir ve Orneklerin
karigmasi saglanip, besiyeri kuruduktan sonra, plaklar, 30-32°C’de 48 saat inkiibe edilmis ve
inkiibasyon sonunda gézlenen koloniler sayilmistir (Ozdemir, & Sert, 2001).

2.2 Kalinti Agir Metal ve Mineral Analizleri
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Saru¢ 6rneklerin mineral kompozisyonu kiigiik bir modifikasyonla Ataro ve ark. (2008) ve

Fabani vd. (2017) tarafindan verilen metoda gore belirlenmistir. Bu amagla, yaklasik 0,5 g

ornek teflon kaplar igerisine tartilarak tizerine 10 ml (sekiz:iki v/v ) nitrik asit (% 65 HNO3)/

perklorik asit (70-72 %HCIO4) karisimi ilave edilmistir. Ornekler mikrodalga firmda

(Milestone, Ethos Easy) 200°C’de yakilmistir. Ornekler ultra saf su ile yikanarak hacimsel

kaplara alinmis ve 25 ml’ye tamamlanmistir. Bu islemin ardindan 0,45 pm filtre kullanilarak

ornekler filtre edilmistir. Daha sonra drneklerinin mineral madde igerigi indiiktif Eslesmis

Plazma Kiitle Spektrometresi (Agilent 7800 ICP-MS) kullanilarak ppb (ug/kg) olarak

belirlenmistir. Sonuglar makro mineraller i¢cin ppm (mg/kg), mikro mineraller ve agir metaller
icin ppb (ng/kg) olarak verilmistir

3. BULGULAR
3.1 Mikrobiyolojik Analiz Sonuclar:

Sarug orneklerinde yapilan mikrobiyolojik analiz sonuglari Tablo 2’de verilmistir. Toplam
aerobik mezofilik bakteri sayisi 2,59-4,25 log kob/g arasinda tespit edilmistir.

Tablo 2. Mikrobiyolojik analiz sonuglar1 (log kob/g)

Ornek Koliform grup TAMB Maya-kiif
1 2,239 3,850 3,42
2 1,650 4,250 3,36
3 1,492 3,520 4,27
4 1,625 3,000 3,79
5 <1 2.590 4,83

Toplam maya kiif sayis1 mikrobiyolojik kriterler tebligindeki limitlere uygunken, dort 6rnekte
1,625-2,239 log kob/g arasinda koliform grubu bakterilere rastlanmistir. Cesitli ulusal ve
uluslararasi standartlarda bazi1 gidalarda E. coli hari¢ olmak iizere koliform bakterilerin <2 log
kob/g(mL) sayida bulunmasina izin verilir (Anonymous, 2019). Ancak, 1 nolu 6rnekte 2,239
log kob/g diizeyinde koliform grup mikroorganizma belirlendiginden, {iriiniin mikrobiyolojik
kalite agisindan degerlendirilmesinde, toplam Enterobacteriaceae varliginin (sayisinin)
belirlenecegi bir c¢alismanin  planlanmasina karar  verilmistir. Orneklerde toplam
Enterobacteriaceae analizinin genis bir grubu i¢erdigi i¢in bir anlamda daha yiiksek bir gida
mikrobiyolojisi kalite standard1 saglayacagi uzmanlar tarafindan bildirilmektedir (Anonymous,
2019),

3.2. Kalint1 Agir Metal ve Mineral Analiz Sonuglari

Aragtirma bulgularina gore; agir metal ve mineral analizi yapilan Saru¢ 6rneklerinde Arsenik,
Kadmiyum ve Civa’nin tespit edilebilir limitlerin altinda kalmistir. Bunun yani sira, 6rneklerde
tespit edilen Bakir, Kursun ve Aliiminyum miktarlari (42,15 ppb, 1,64 ppb ve 326,26 ppb) ilgili
yonetmeliklerde bildirilen tolere edilebilir alim degerleri ve maksimum limitlerin oldukga
altinda kalmustir. Uretiminde kullanilan Cimin Uziimii’niin tescil belgesinde de ifade edildigi
gibi (Anonim, 2001); 1300-1700 m yiikseklikteki sehir merkezi ve sanayi kuruluslarina uzak
yamag arazilerde kurulmus baglardan elde edilmesinin, Erzincan Uziimlii Sarucu’nin kalintt
agir metaller agisindan giivenilir olmasinda etkisi son derece 6nemlidir. Elde edilen bulgular,
yorede yetisen Juglans regia L. gesit taze ceviz iginin de arastirilan Kriterler bakimindan uygun
oldugunu ortaya koymustur.
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Kalkan vd. (2012), Sarug'un iiretim teknigi ve bazi fiziksel-kimyasal 6zelliklerinin belirlenmesi

tizerine yaptiklar1 bir calismada; P, K, Ca, Mg, Cu, Fe, Zn ve Na igeriklerini sirasiyla; 225.20,

655.00, 59.40, 76.60, 0.66, 3.03, 3.23 ve 14,40 mg/100 g olarak belirlemisler; Sarug¢’un
ozellikle P, K, Mg, Fe, Cu ve Zn agisindan zengin bilesime sahip oldugunu ifade etmislerdir.

Sonuglarin, arastirmamiz kapsaminda incelenen orneklerde belirlenen Fe ve P igerikleri ile
benzer oldugu K, Ca ve Mg igeriklerinin bizim bulgularimizdan nispeten diisiik bulundugu
anlagilmaktadir.

Tablo 2. Sarug 6rneklerinde kalintt metal ve mineral miktarlar

Ornek Kodu
Mineral Madde 1 ’ 3 4 5
Al (ppb) 250.15 147.37 177.95 326.26* 192.99
As (ppb) TE TE TE TE TE
Cd (ppb) TE TE TE TE TE
Cr (ppb) 14,17 16,37  31,75* 17,91 18,44
Cu (ppb) 41,88 40,65 33,28 42,15% 28,66
Hg (ppb) TE TE TE TE TE
Mn (ppb) 44,85 62,13 87,58 116,43* 73,93
Ni (ppb) 22,77 5,48 40,11* 18,98 13,08
Pb (ppb) 1,54 1,12 1,57 1,10 1,64
Zn (ppb) 106,36 69,19 58,82 79,13 146,27*
Se (ppb) 0,1536 0,1699 0,1895 0,1569 0,1612
Ca (ppm) 1249.65 1281.89 1466.39 1274.56 1740.57*
Fe (ppm) 50,12* 2332 39,18 35,55 28,70
K (ppm) 12125* 10980 11683 11028 10199
Mg (ppm) 2588* 1915 1831 1553 1129
P (ppm) 2416 3644* 1563 1684 2228

*Her bir mineral veya agir metalin en yiiksek degeri; TE: Tespit Edilemedi

Sahin (2005), tarafindan yapilan bir arastirmada da i¢ ceviz &rneklerinin 100 g'inda ortalama
olarak 71,64 mg Kalsiyum, 131,7 mg Magnezyum, 281,8 mg Fosfor, 343,9 mg Potasyum ve
40,3 mg Demir bulundugu bildirilmistir. Erzincan ilinden elde edilen kuru tiziim 6rneklerinin
100 g’inda ortalama 50 mg Kalsiyum, 7 mg Magnezyum, 101 mg Fosfor, 749 mg potasyum,
1,88 mg ve demir bulundugunu bildirilmistir (Kalkan vd., 2012).
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Saru¢’un ortalama %70 kuru tiziim ve %30 ceviz iginden olustugu diistiniildigiinde elde edilen

sonuclar bakimindan; yiiksek K igeriginin (10119-12125 ppm) kuru tiziimden ve Mg igeriginin

(1129-2588 ppm) de ceviz iginden kaynaklandig1 anlasilmaktadir. Bu agidan Sarug, tiretildigi

hammaddelerden kaynakli zengin ve dengeli mineral kompozisyonu ile fonksiyonel bir {iriin
olarak nitelendirilebilir.

4. SONUC, TARTISMA VE ONERILER

Zengin besin bilesimi ve yiiksek piyasa degerine sahip bu iiriiniin, Cografi Isaret Tescilinin
alinmasinin bolgenin kirsal kalkinmasi agisindan katki saglamasi beklenmektedir. Bu iiriiniin,
stirdiiriilebilir bir kalkinma arac1 haline gelmesi; tirliniin standart bir iiretim teknigi ile hijyenik
sartlarda tiretilmesi, uzun siire saglikli sartlarda depolanabilmesi agisindan uygun ambalajlama
tekniginin gelistirilmesi ve etkili-siirekli bir denetim ile denetlenmesi ile miimkiindiir. Besin
bilesiminin zenginligi, liretim alan1 ve sartlarina bagli olarak saglik riski tasiyan herhangi bir
agir metal bulundurmamasi ile dikkat ¢eken ve yiiksek piyasa degerine sahip bu tiriiniin tiiketim
oraninin artirilmasi i¢in endiistriyel 6lgekte tiretiminin tesvik edilmesi, ivedilikle hizli kurutma
teknikleri, uygun ambalaj materyali ve raf omrii ile ilgili arastirmalarin yapilmasi
gerekmektedir.
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EFFECTS OF BETAINE ON APOPTOSIS VIA NLRP3/IL-18 SIGNALING
PATHWAYS IN HUMAN GLIOBLASTOMA CELLS
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Ozet

Gliomalar beyni etkileyen en &liimciil tiimdrleri temsil eder; glioblastoma multiforme (GBM)
en gelismis Ve en diisiik hayatta kalma oranina sahip olarak 6ne ¢ikmaktadir. Bir metil dondrii
olarak gorev yapan betain, ¢esitli sinyal yollar1 iizerindeki potansiyel anti-tiimor etkileriyle
taninmaktadir. Niikleotid baglama alani 16sin agisindan zengin aile pirin igeren 3 (NLRP3)
timor olusumu Ve ilerlemesi ile baglantili olsa da, bunun GBM hiicrelerinde ifadesi ve islevi
belirsizligini koruyor. Bu ¢alisma, betain'in GBM'deki NLRP3 yoluyla biyolojik roliinii ve
potansiyel mekanizmasini aragtirmak igin yapildi. Baslangicta, 5 ila 160 mg/ml araligindaki
konsantrasyonlarda betain'in U251 hiicreleri tizerindeki sitotoksik aktivitesini degerlendirmek
icin 3-(4,5-dimetiltiyazol, 2-il)-2,5-difenil tetrazolyum bromiir (MTT) analizini kullandik.
Belirlenen sitotoksik konsantrasyonlar, MTT analizi yoluyla NLRP3, interlokin 1f (IL-1p),
kaspaz-1 seviyelerinin yani sira toplam oksidan seviyeleri (TOS) ve toplam antioksidan
seviyelerini (TAS) degerlendirmek icin kullanildi. Sonuglar, betain'in, U251 hiicrelerinde
NLRP3, IL-1B, kaspaz-1 ve TOS diizeylerinde doza bagli bir yiikselmeye neden oldugunu
gosterdi. Ayrica, artan betain konsantrasyonlari hiicrelerdeki antioksidan seviyelerinde bir
azalmaya yol agmustir; bu da yiiksek betain konsantrasyonlarinin oksidan etkiler uygulayarak
hiicre proliferasyonunu engelleyebilecegini diisiindiirmektedir. Sonug¢ olarak betain,
konsantrasyona bagli bir sekilde hareket ederek GBM hiicrelerinde potansiyel terapotik
ozellikler sergiler.

Anahtar kelimeler: Betain, glioblastoma, NLRP3, apoptoz
Abstract

Gliomas represent the most lethal tumors affecting the brain, with glioblastoma multiforme
(GBM) standing out as the most advanced and having the lowest survival rate. Betaine, acting
as a methyl donor, has been recognized for its potential anti-tumor effects on various signaling
pathways. While the nucleotide-binding domain leucine-rich family pyrin-containing 3
(NLRP3) has been linked to tumorigenesis and progression, its expression and function in GBM
cells remain unclear. This study was undertaken to explore the biological role and potential
mechanism of betaine through NLRP3 in GBM. Initially, we used 3-(4,5-dimethylthiazole, 2-
yl)-2,5-diphenyl tetrazolium bromide (MTT) analysis to evaluate betaine's cytotoxic activity on
U251 cells at concentrations ranging from 5 to 160 mg/ml. The cytotoxic concentrations
determined were utilized to assess the levels of NLRP3, interleukin 1p (IL-1p), caspase-1, as
well as total oxidant levels (TOS) and total antioxidant levels (TAS) through MTT analysis.
The results indicated that betaine induced a dose-dependent elevation in the levels of NLRP3,
IL-1p, caspase-1, and TOS in U251 cells. Moreover, escalating concentrations of betaine led to
a reduction in antioxidant levels within the cells, suggesting that high concentrations of betaine
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may impede cell proliferation by exerting oxidant effects. In conclusion, betaine exhibits
potential therapeutic properties in GBM cells, acting in a concentration-dependent manner.

Keywords: Betaine, glioblastoma, NLRP3, apoptosis

1. GIRIS

Glioma, birincil beyin tiimorlerini tanimlamak i¢in kullanilan genel bir terimdir ve kdkenleri
oldugu varsayilan hiicreye gore siniflandirilir. Glioblastoma multiforme (GBM), primer
astrositomlarin en malign ve en sik goriilen tiirtidiir. Yetiskinlerdeki tiim beyin tliimdrlerinin
%60'ndan fazlasini olusturur (Rock ve ark., 2014). Gliomalarin isimlendirilmesi ve tanis1 igin
mevcut uluslararasi standart WHO (Diinya Saglik Orgiitii) siniflandirmasidir. GBM, en agresif,
invazif ve farklilasmamis tiimor tiiriidiir ve WHO tarafindan Grade IV olarak sinifdirilmistir
(Jovcevska ve ark., 2013). GBM, kiiresel insidans1 100.000 kiside 10'dan az olan nadir bir timdr

olmasina ragmen, teshisten sonra 14-15 ay hayatta kalma oraniyla kotii prognozu, onu 6nemli
bir halk sagligi sorunu haline getirmektedir (Thakkar ve ark., 2014).

Cok sayida ¢alisma, mikroplarin veya hiicre i¢i zararlt maddelerin uyaranlari tarafindan aktive
edildikten sonra kaspaz 1/interlokin-1 (IL-1)/IL-18 aracili inflamatuar yanit1 tetikleyebilen bir
multiprotein kompleksi olan inflamatuarin etkisine dikkat ¢ekmistir (Martinon ve ark., 2002).
Nod benzeri reseptor ailesi pirin alani i¢ceren 3 (NLRP3), model tanima reseptorlerinin bir
iiyesidir. NLRP3 inflamazonun 6nemli bir bilesenidir ve bir¢ok hastaligin olusumunda rol
oynar (Wree ve ark., 2018). Bununla birlikte, biriken ¢alismalar NLRP3 inflamazonun kanserin
ilerlemesi ile iliskili oldugunu gdstermistir (Kent ve Blander, 2014). Ozellikle bazi calismalar,
NLRP3'lin tanimlanamayan inflamazondan bagimsiz bir sekilde islev gordiigiinii, dolayistyla
NLRP3'in biyoaktif boliinmiis kaspaz-1 ve olgun IL-1p iiretiminden bagimsiz olarak hizmet
edebilecegini bildirmistir (Wang ve ark., 2016). Ancak NLRP3'liin GBM’deki derinlemesine
rolii tam olarak ac¢ikliga kavusturulmamastir.

Betain bir bitkisel alkaloiddir (Craig, 2004). Betain, karaciger yaglanmasin1 dnlemede, kan
basincini diisiirmede, iilserleri iyilestirmede, pankreas B hiicrelerini aktive etmede ve kornea ve
tiimor dokularini onarmada bir¢ok rol oynar (Arumugam ve ark., 2021). Betain alim1 kimyasal
karsinogenezi azaltabilir. Meta-analiz ve klinik arastirmalar, yiiksek betain alimmm meme
kanseri, kolorektal adenom, 6zofagus adenokarsinomu, 6zofagus skuaméz hiicreli karsinom,
karaciger kanseri, akciger kanseri, nazofaringeal karsinom, yumurtalik kanseri, prostat kanseri,
kolorektal kanserde daha diisiik tiimor insidanst ile iliskili oldugunu gostermistir (Youn ve ark.,
2019).

Bu ¢alismada, U87 GBM hiicrelerinde betain uygulamasinin NLRP3, IL-1p, kaspaz-1, toplam
oksidan seviyeleri (TOS) ve toplam antioksidan seviyelerini (TAS) seviyeleri tizerindeki
etkisini arastirdik.

2. YONTEM
2.1. Hiicre kiiltirii

U87 hiicreleri, Amerikan Tipi Kiiltiir Koleksiyonundan (ATCC, Rockville, MD, ABD) elde
edildi ve %10 FBS ve %1 penisilin-streptomisin eklenmis Dulbecco Modifiye Eagle Ortaminda
(DMEM) kiiltiirlendi. Inkiibatériin ortam Kosullar1 37°C'de %95 hava ve %5 CO2'den olusan
nemli bir atmosfere sahipti.

2.2. Hiicre canhlik analizi

Hiicreler, 3-(4,5-dimetiltiazol, 2-il)-2,5-difenil tetrazolyum bromiir (MTT) tahlili i¢in kuyucuk
basma 5x10° hiicre yogunlugunda 96 kuyucuklu plakalarda biiyiitiildii. ilk olarak, betain
uygulamasindan once hiicrelerin 24 saat boyunca siselere yapismasina izin verildi. Betainin
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konsantrasyon araligi laboratuvarimizda yapilan 6n deneylerle se¢ilmistir (Kar ve ark., 2019).

96 oyuklu bir plakadaki hiicrelere 24 saat boyunca 25 ila 100 mg/ml arasindaki betain
konsantrasyonlar1 uygulandi.

2.3. EMT biyobelirteclerinin analizi

Betaine maruz kalan hiicrelerdeki NLRP3, IL-1B, kaspaz-1, TOS ve TAS seviyeleri iiretici
firmanin talimatlar1 dogrultusunda ticari kitler (sirastyla SCK115Hu, SEA563Hu, SEB592Hu
ve E-BC-K802-M, E-BC-K801-M) kullanilarak analiz edildi. Baslangicta, 6l¢iimlerden 6nce
tiim reaktiflerin oda sicakligina gelmesine izin verildi. Analiz edilecek proteine 6zel yakalama
antikorlar1 ile kaplanmis 96 kuyucuklu ELISA plakalarina 6nerilen miktarlarda hiicre lizati
ilave edildi ve belirlenen zaman araliginda inkiibasyon gerceklestirildi. Son olarak her bir
kuyucuktaki protein konsantrasyonunu hesaplamak i¢in 6nerilen dalga boylarinda mikroplaka
okuyucu yardimiyla absorbans degerleri 6l¢iildii.

2.4, istatistiksel analiz

Tiim deneyler ii¢ kopya halinde yapildi. Sonuglar ortalama + SD (standart sapma) olarak ifade
edildi. Istatistiksel analizler Graph-Pad Prism 8 (San Diego, CA, ABD) istatistik yazilim
kullanilarak yapildi. Verilerin normal dagilmas1 durumunda ¢oklu karsilagtirmalar i¢in varyans
analizi (ANOVA) ve ardindan post hoc Tukey testi uygulandi. Istatistiksel anlamlilik p<0.05
olarak kabul edildi.

3. BULGULAR

U87 hiicre canliigmin farkli betain konsantrasyonlarma gore degisimi Sekil 1'de
gosterilmektedir. MTT analiz sonuglarina gore, 24 saat boyunca betain uygulamasi (25 ila 100
mg/ml), U87 hiicrelerinde proliferasyonu inhibe etmistir. 25 mg/ml'lik betain
konsantrasyonunun maruziyeti, kontrol grubuna gore hiicre canliliginda %15,8 oraninda diisese
neden olmustur (p < 0,001). Ek olarak, 50, 75 ve 100 mg/ml'lik betain konsantrasyonunda hiicre
canlilig1 sirasiyla %46,3, %72,4 ve %96,4 oraninda azalmistir (p < 0,0001). U87 hiicrelerinde
24 saatlik betain 1C25 ve 1C50 konsantrasyonlart 28,45 ve 57,41 mg/ml olarak bulundu.
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Sekil 1. Betainin U87 hiicrelerindeki hiicresel canliligi olan etkileri. **p<0,001 ve
**%p <0,0001 kontrol grubuyla karsilagtirildiginda.

U87 hiicresindeki farkli betain konsantrasyonlarma gore antioksidan ve oksidan molekiil
seviyelerinin degisimi Sekil 2 gosterilmektedir. Sekil 2A ve 2B'de gosterildigi gibi, 28,45 ve
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57,41 mg/ml betain uyglamalari, kontrole kiyasla artan betain konsantrasyonlarina maruz kalan

U87 hiicrelerinde TOS seviyelerinde 6nemli bir artisa neden oldu. Buna karsilik 28,45 ve 57,41

mg/ml betain uygulamalarindan sonra U87 hiicrelerinde antioksidan savunma sisteminde

istatistiksel olarak anlamli azalmalar gozlendi. Betain, U87 hiicrelerinde TAS diizeylerinde
onemli bir azalmaya yol agti.
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Sekil 2. Betain maruziyetinin U87 hiicrelerindeki TAS ve TOS seviyelerine etkisi. **p < 0,001
ve ¥¥*p <(,0001 kontrol grubuyla karsilastirildiginda.

24 saatlik betain tedavisinin (28,45 ve 57,41 mg/ml), U87 hiicrelerinde NLRP3 seviyelerindeki
diistisle birlikte kaspaz-1 ve IL-1p seviyelerinde de 6nemli 6l¢iide diisiisii indiikledigini bulduk
(Sekil 3A-C, p <0,001).
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Sekil 3. Betain maruziyetinin U87 hiicrelerindeki NLRP3, IL-1B ve kaspaz-1 seviyelerine
etkisi. **p < 0,001 kontrol grubuyla karsilastirildiginda.

4. SONUC, TARTISMA VE ONERILER

NLRP3'in ekspresyonu ve fonksiyonu daha once inflamatuar ve otoimmiin hastaliklarda
arastirllmistir - (Lamkanfi ve Dixit, 2014). Ozellikle, NLRP3'iin gesitli tiimérlerin
karsinogenezinde 6nemli bir rol oynadigin1 gosteren artan miktarda kanit vardir; ancak farkl
kanser tiirleri arasinda sonuglarin tutarsiz oldugu goriilmektedir (Wei ver ark., 2014; Sharma
ve Jha, 2016). Ote yandan, NLRP3 GBM metabolizmasindaki islevi belirsizligini koruyor.

Onceki bir calismada, insan glioma dokusunda NLRP3, kaspaz-1 ve IL-1B'nim artmis protein
ekspresyonu, immiinohistokimyasal analizler kullanilarak dogrulanmistir (Yin ver ark., 2018).
Bu ¢alismanin sonuglar1 daha ileri NLRP3 fonksiyonel ¢alismalari igin bir temel olusturmus ve
NLRP3'in GBM ilerlemesinde umut verici bir rol oynadigini One slirmiistiir. Ayrica
arastirmacilar bu ¢aligmada, Western blot analizleri, NLRP3'iin kaspaz-1 ve pro-IL-1p dahil
olmak iizere inflamatuar kompleksin diger yapici molekiillerinin ekspresyonunu ve ayrica
inflamatuarla aktive olan durum belirtegleri, boliinmiis kaspazl ve olgun IL-1'in ekspresyonunu
onemli oOlgiide etkiledigini gostermistir. Bir baska calismada ise, NLRP3'{in GBM hiicre
hatlarinin malign fenotiplerini uyarip uyaramayacagini belirlemek i¢cin NLRP3 susturulmasi ve
hiper ekspresyonu modelini olusturarak, NLRP3'in susturulmasi, IL-1pf'nin yiikseldigi
proliferasyonu ve istilay1 tersine cevirebilecegini gostermislerdir (Xue ve ark., 2019). Bu
sonuglarla, aragtirmacilar NLRP3'lin IL-1B/NF-«kB p65 sinyalleri yoluyla GBM olusumunu ve
ilerlemesini etkiledigini 6ne stirmiislerdir. Dahasi, klinik érneklerde yapilan tespite gore glioma
dokularinda komsu normal dokulara gére NLRP3 ve NF-kB p65 seviyelerinin arttigi ve mRNA
seviyeleri ile pozitif korelasyon gosterdigi bildirilmistir (Fathima Hurmath ve ark., 2014). Bu
caligmamizda, U87 hiicrelerinde betain uygulamasimin NLRP3, kaspaz-1 ve IL-1f seviyelerin
kosantrasyon bagimli bir diistisii indiikledigini bulduk. Ayrica, betain maruziyetiyle birlikte
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U87 hiicrelerin azalan canlilik ve TAS seviyeleri birlikte, TOS seviyelerinde de 6nemli bir

artisin oldugunu gosterdik. Ek olarak, NLRP3’iin betain uygulamasiyla birlikte disiis

sergilemisi ve U87 hiicrelerindeki degisen prooksidan/oksidan dengesizligi birlikte hiicresel
hiicre proliferasyonunu baskilamistir.

Sonug olarak, NLRP3 inflamazomun 6nemli bir bileseni olarak, proinflamatuar IL-1p/kaspaz1
sinyallemesi yoluyla GBM hiicrelerinde karsinogenez regiilasyonunda onemli rol alir.
Bildigimiz kadariyla bu, betainin GBM hiicrelerindeki NLRP3 seviyeleri ile arasindaki iliskiyi
arastiran ilk calismadir. Bu caligmanin bulgulari, bir timér promotérii olarak islev goren
NLRP3'iin, betain maruziyetiyle birlikte inhibe olmas1t GBM malignitesinde NLRP3'iin altinda
yatan mekanizmaya yeni bir bakis agis1 saglayabilecegini gostermektedir.
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Ozet

Epitelyal-mezenkimal geg¢is (EMT) olarak bilinen siireg, normal embriyogenez ve yara
iyilesmesinin dogasinda olan temel bir molekiiler ve hiicresel olaydir. Ayrica glioblastoma
multiform (GBM) da dahil olmak iizere ¢esitli kanser tiirlerinde yaygin bir rol oynar. GBM,
merkezi sinir sistemindeki glial hiicrelerden kaynaklanan en yaygin ve agresif primer
karsinomdur. Bir bor bilesigi olan boraks, oksidatif stres, lipit peroksidasyonu, sitotoksisite,
antioksidan aktivite ve hiicre 6liim yollarinin diizenlenmesini kapsayan ¢esitli biyolojik etkileri
nedeniyle giderek daha fazla taninmaktadir. Bu arastirmada U87 GBM hiicrelerine 24 saat
stireyle 200, 400, 800 ve 1600 uM boraks konsantrasyonlari ile tedavi uygulandi. Daha sonra
hiicre canliligi, 3-(4,5-dimetiltiyazolil-2)-2,5-difeniltetrazolyum bromiir (MTT) tahlili
kullanilarak analiz edildi. Boraksin sitotoksik konsantrasyonu MTT analizine gore belirlendi.
Daha sonra U87 hiicreleri belirlenen sitotoksik boraks konsantrasyonuyla tedaviye tabi tutuldu.
N-kadherin, matriks metaloproteinaz-9 (MMP-9), vimentin ve doniistiiriicii biiyiime faktorii B
(TGF-B) seviyeleri daha sonra Enzime Bagli ImmiinSorbent Testi (ELISA) testi kullanilarak
kolorimetrik olarak degerlendirildi. MTT analiz sonuglarina gore boraksin U87 hiicreleri i¢in
sitotoksik konsantrasyonu 548,2 mM (I1C50) olarak belirlendi. Daha sonra hiicreler, 24 saat
boyunca 315,5 uM (IC25) ve 548,2 uM boraks konsantrasyonlarma maruz birakildi. U87
hiicrelerinde N-kadherin, MMP-9, vimentin ve TGF-B seviyeleri boraks konsantrasyonuna
bagli olarak azaldi. Boraks uygulamasi, U87 hiicrelerinde EMT biyobelirteglerinin seviyelerini
belirgin sekilde inhibe etti. Sonug olarak, EMT'nin GBM ¢ogalmas1 ve gogiinde 6nemli bir rol
oynadigini ve bu sinyal yolunu hedeflemenin GBM tedavisinde potansiyel bir terapotik
yaklasim olarak degerlendirilebilecegini one siiriiyor.

Anahtar kelimeler: Boraks, glioblastoma multiform, epitelyal-mezenkimal ge¢is
Abstract

The process known as epithelial-to-mesenchymal transition (EMT) is a fundamental molecular
and cellular event inherent to normal embryogenesis and wound healing. Additionally, it plays
a widespread role in various cancer types, including glioblastoma multiforme (GBM). GBM
stands as the most prevalent and aggressive primary carcinoma originating from glial cells
within the central nervous system. Borax, a boron compound, is gaining increasing recognition
for its diverse biological effects, encompassing oxidative stress, lipid peroxidation,
cytotoxicity, antioxidant activity, and regulation of cell death pathways. In this research, U87
GBM cells underwent treatment with borax concentrations of 200, 400, 800, and 1600 uM for
a duration of 24 hours. Subsequently, the cell viability was analyzed using the 3-(4,5-
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dimethylthiazolyl-2)-2,5-diphenyltetrazolium bromide (MTT) assay. The cytotoxic
concentration of borax was determined based on the MTT analysis. Next, U87 cells were
subjected to treatment with the determined cytotoxic concentration of borax. The levels of N-
cadherin, matrix metalloproteinase-9 (MMP-9), vimentin, and transforming growth factor
(TGF-B) were then assessed colorimetrically using the Enzyme-Linked ImmunoSorbent Assay
(ELISA) test. According to MTT analysis results, the cytotoxic concentration of borax for U87
cells was established as 548.2 mM (IC50). Subsequently, the cells underwent exposure to borax
concentrations of 315.5 uM (IC25) and 548.2 uM for 24-hour. N-cadherin, MMP-9, vimentin
and TGF-p levels in U87 cells decreased in a borax concentration-dependent manner. The
administration of borax notably inhibited the levels of EMT biomarkers in U87 cells.
Consequently, it suggests that EMT plays a crucial role in GBM proliferation and migration,
and targeting this signaling pathway could be considered as a potential therapeutic approach in
the treatment of GBM.

Keywords: Borax, glioblastoma multiforme, epithelial-mesenchymal transition

1. GIRIS

Glioblastoma (GBM), en sik goriilen primer malign beyin tiimorii olarak durmaktadir ve asiri
agresifligi ile taninmaktadir (Parker ve ark., 2015). Maksimum giivenli cerrahi, kemoterapi ve
radyoterapiyi igeren mevcut optimal yaklagimlarin kullanilmasina ragmen, GBM'nin prognozu,
oncelikle intratumoral heterojeniteye atfedilen, yikici olmaya devam ediyor. Bu heterojenlik,
hiicre ¢ogalmasi, istila, bagisiklik ve metastaz gibi dnemli biyolojik iglevlerde farkliliklar
sergileyen, uzaysal olarak dagilmis ve genetik olarak c¢esitli kanser hiicresi popiilasyonlarini
gerektirir. Onkogenez sirasinda farkl: hiicresel hiyerarsilere yol agan filogenetik klonal evrim,
insan GBM'lerinde yaygin bir olgudur ve sonugta intratumoral heterojenite ile sonuglanir.

Sonug olarak, bu heterojenlik tedavi etkinligindeki zorluklara, direncin artmasina veya
bagisikliktan kagmaya katkida bulunabilir (Burrell ve Swanton, 2014).

Epitelyal-mezenkimal gegis (EMT), polarize epitel hiicrelerinin bazal membran ile etkilesimi
ile karakterize edilir. Bu hiicrelerin bazal membrani, istilacilik, migrasyon, anti-apoptoz ve
yiiksek hiicre digi matriks (ECM) seviyeleri dahil olmak tizere farkli mezenkimal hiicre
fenotiplerinin ortaya ¢ikmasina yol agan gesitli hiicresel siirecler sergiler (O'Connor ve Gomez,
2014). Kanser hiicreleri bu yetenekleri kazanarak birincil timoérden uzak bdolgelere goc
etmelerini ve metastatik odaklar olusturmalarini saglar. EMT siireci ve bunun sonucunda ortaya
cikan gog yetenekleri de ilag direnciyle iliskilidir. Glioma EMT'ye katkida bulunan gesitli
stiregler tanmimlanmistir. GBM’lerde bu siireglerin indiiksiyonu, bazal membranmn yoklugu
nedeniyle epitelyal kanserlerde gézlenenlerden farklidir (Iwadate, 2016). Ozel bir hiicre dis
matris olan bazal membran, endotelyal ve epitelyal hiicrelerin temelini olusturur ve yapisal
biitlinligiin korunmasinda, biyokimyasal sinyal aligveriginin kolaylastirilmasinda ve hiicresel
fonksiyonun diizenlenmesinde 6nemli bir rol oynar (Xu ver ark., 2018). Bu, EMT'nin GBM’in
invazivligine katkisinin altin1 ¢izmektedir.

Bor, yerkabugunun yaklasik %0,001'ini olusturan dogal olarak olusan bir elementtir (Routray
ve Ali, 2016). Sodyum tetraborat dekahidrat (Na2B4O7-10H20) olarak da bilinen boraks,
onemli bir bor bilesigi olarak karsimiza ¢ikmaktadir (Neiner ve ark., 2017). Hayvanlarda ve
insanlarda boraksin hormonlar ve minerallerle iliskili metabolik siireclerde rol oynadig
gosterilmistir. Ek olarak, terapotik potansiyele isaret eden anti-inflamatuar aktivite géstermistir
(Alak ver ark., 2019). Onceki caligmalar ayrica farkli boraks konsantrasyonlarinin hiicre hayatta
kalmasin1 ve biiyiimesini etkileyebilecegini ve ayrica insanlarda belirli kromozomlarin
ozelliklerini degistirebilecegini gostermistir (Capkin ve ark., 2017). Ayrica daha onceki
calismalarimizda bor tiirevli bilesiklerin GBM ve prostat hiicreleri lizerinde apoptoz, ferroptoz
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ve oksidatif stres iizerinde antiproliferatif etkiler gosterdigini tespit ettik (Hacioglu ve ark.,
2023; Hacioglu ve ark., 2020).

Bu c¢alismada, U87 GBM hiicrelerinde boraks maruziyetinin N-kadherin, matriks
metaloproteinaz-9 (MMP-9), vimentin ve donistiiriicii biiytime faktorti p (TGF-f) gibi EMT
biyobelirtegleri tizerindeki etkisini arastirdik.

2. YONTEM
2.1. Hiicre kiiltirii ve MTT analizi

Insan GBM hiicre hatt1 (U87), Amerikan Tipi Kiiltiir Koleksiyonundan (ATCC, Rockville, MD,
ABD) temin edildi ve %10 (h/h) fetal dana serumu, 100 pg/ml streptomisin ve 100 U/ml
penisilin. ile desteklenen DMEM'de kiiltiirlendi. Hiicreler daha sonra [belirli kiiltiir kaplarina
veya plakalarna] ekildi. inkiibasyon, %5 CO2 ile nemlendirilmis bir atmosferde 37°C'de
gerceklestirildi.

U87 hiicreleri, MTT tahlili i¢in 96 oyuklu plakalarda biiyiitiildii. Daha sonra hiicreler, kontrol
grubu harig, 24 saat boyunca boraks konsantrasyonlarinda (0 ila 1,6 mM) inkiibe edildi. 24
saatlik tedavinin ardindan hiicre ortam atildi1 ve kuyucuklara 100 uL 0,5 mg/mL MTT eklendi.
37°C’de 4 saatlik inkubasyon periyodundan sonra formazan tuzlari 100 uL DMSO ile
calkalanarak ¢oziildii. Son olarak, her kuyucugun absorbans degerleri ELISA okuyucusunda
(BioTek) 570 nm dalga boyunda 6lgiildii.

2.2. EMT biyobelirteclerinin analizi

Boraksa maruz kalan hiicrelerdeki N-kadherin, MMP-9, vimentin ve TGF-3 seviyeleri iiretici
firmanin talimatlar1 dogrultusunda ticari Kitler (sirasiyla SEB481Hu, SEA553Hu, SEB040Hu
ve SEA124Hu) kullanilarak analiz edildi. Baslangigta, 6lglimlerden once tiim reaktiflerin oda
sicakligina gelmesine izin verildi. Analiz edilecek proteine 6zel yakalama antikorlari ile
kaplanmis 96 kuyucuklu ELISA plakalarina onerilen miktarlarda hiicre lizati1 ilave edildi ve
belirlenen zaman araliginda inkiibasyon gergeklestirildi. Son olarak her bir kuyucuktaki protein
konsantrasyonunu hesaplamak igin 6nerilen dalga boylarinda mikroplaka okuyucu yardimiyla
absorbans degerleri 6lgiildii.

2.3. istatistiksel analiz

Bu caligmadaki tiim varyans istatistiksel yontemleri tek yonlii varyans analizine dayaniyordu
ve tim deneysel sonuglar ortalama + standart hata olarak ifade edildi. Herhangi bir grup
arasinda anlamli fark oldugunda (p <0,05) Graphpad Prism 8.0 ile ¢oklu karsilagtirma igin
Tukey ¢oklu aralik testi kullanildu.

3. BULGULAR

MTT analiz sonuglarina gore, 24 saat boyunca boraks uygulamas: (0-1,6 mM), U87
hiicrelerinin canliligin1 baskilamistir (Sekil 1). Bununla birlikte, 24 saat boyunca 50 ve 100 uM
boraks maruziyeti, U87 hiicrelerinin canliliginda istatistiksel bir azalma gostermedi (p >.05'e
kontrolle karsilastirildiginda). 200 uM, 400 uM, 800 uM ve 1.6 mM boraks konsantrasyonlari
ile 24 saatlik maruziyetten sonra, kontrol grubuna goére U87 hiicre canlilig1 sirastyla %17,5,
%42.9, %77.5 ve %98.6 3 azaldi (p <0,001 ve p<0,0001). MTT sonuglarindaki ilgili grafigine
gore U87-MG hiicreleri icin IC25 ve IC50 boraks konsantrasyonlari sirasiyla 263,6 ve
421,8 uM olarak hesaplandi ve bu konsantrasyonlar sonraki deneysel analizlerde 24 saat
boyunca uygulandi.
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Sekil 1. Boraksin U87 hiicrelerinde hiicresel canliligi {izerine etkileri. **p<0,001 ve
**%p <0,0001 kontrol grubuyla karsilagtirildiginda.

Calismamizda, U87 hiicrelerindeki 24 saat boyunca boraks maruziyetini takiben N-kadherin,
MMP-9, vimentin ve TGF-B seviyelerinin ELISA 6l¢iimii kullanilarak belirlendi. 1C25 ve IC50
boraks konsantrasyonlarina maruz birakilan U87 hiicrelerinde N-kadherin, vimentin, MMP-9
ve TGF- diizeylerinde konsantrasyon bagimli diisiis gosterdi (Sekil 2A, 2B, 2C ve 2D).
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Sekil 2. Boraks maruziyetinin U87 hiicrelerindeki N-kadherin, vimentin, MMP-9 ve TGF-
seviyelerine etkisi. (A) N-kadherin seviyeleri; (B) vimentin seviyeleri; (C) MMP-9 seviyeleri;
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(D) TGF-B seviyeleri. *p<0,05, **p< 0,001 ve ***p<0,0001 kontrol grubuyla
karsilastirildiginda.

4. SONUC, TARTISMA VE ONERILER

Gliomanin sistemik kansere benzer sekilde biiyiime, istila etme ve geleneksel tedaviye direnme
kapasitesi EMT benzeri hiicresel programlara dayanir (Nagaishi ver ark., 2012). Bununla
birlikte, kanserin ilerlemesi ve metastazinda EMT ve MET (mezenkimalden epitelyal gegise)
programlarin onemi tam olarak agikliga kavusmay1 beklemektedir. GBM’deki mezenkimal
fenotip, daha kotii genel sagkalimla iliskilendirilmistir (Wood ve ark., 2016). Ayrica, timdriin
tekrarlamasi tizerine GBM’de mezenkimal doniisiimiin yani sira temozolomid ve radyasyon
tedavileri dahil olmak iizere gesitli hasarlara yanit olarak belgelenmistir (Mahabir ve ark.,
2014). Bu kotii prognoz géz oniine alindiginda, GBM igin yeni tedavi stratejileri gelistirmek
amaciyla glioma olusumuna yol acan temel molekiiler yolaklarin anlasilmasi Kritik 6neme
sahiptir.  TGF-B yolagi, hiicre proliferasyonu, tiimoér invazyonu, anjiyogenez ve
immiinosupresyon iizerindeki etkilerinden dolayr GBM baslangici ve ilerlemesinde bir araci
olarak tanimlanmistir (Han ve ark., 2015). Ayrica, TGF-B EMT’yi uyararak tiimor hiicreleri
tizerinde dogrudan etki gostererek migrasyona, ekstravazasyona ve metastatik yayilima izin
verir (Huber ve ark., 2005). Ek olarak insan ¢alismalari, TGF-f'nin GBM dokularinda asir1
eksprese edildigini ancak normal beyin dokularinda tespit edilemedigini gdstermistir; bu da
TGF-B'nin GBM gelisimine katkida bulundugunu diisiindiirmektedir (Bruna ve ark., 2007).
TGF-B, timor istilasinda ve metastazinda anahtar bir oyuncudur (Massagué, 2008). TGF-$,
hiicre tipine bagl olarak kodlamayan RNA'lar1 diizenleyerek transkripsiyonu kontrol eder.
EMT'ye hem kanonik (SMAD bagimli) hem de kanonik olmayan (SMAD bagimsiz) yollar
araciligiyla TGF-P sinyali aracilik eder (Sader ve ark., 2019). TGF-B, GB EMT aktivasyonunu
SMAD'ye bagimli veya SMAD'den bagimsiz yollar araciligiyla yonlendirir. Joseph ve is
arkadaglar1 (2014), TGF-B'min, ZEB2'nin eslik eden artan ekspresyonu yoluyla GBM
hiicrelerinde EMT’yi indiikledigini, bunun da artan kollajen COL5A1 ve fibronektine bagl
olarak GBM hiicrelerinde morfolojik degisikliklere yol agtigini gosterdi; SMAD?2 araciligiyla
TGF-p sinyali, GBM hiicre istilasini artirir. Hiicre canliligi analizi sonuglarimiza gére boraks,
U87 hiicrelerinde kontrol grubuna kiyasla TGF-B seviyelerini diistirerek anti-proliferatif etki
gostermistir.

MMP'ler tiimor hiicresi biiytimesinde, gogiinde, istilasinda, metastazinda ve anjiyogenezinde
kritik oneme sahiptir. MMP9, hiicre dig1 matrisin (ECM) ve bazal membranin 6nemli bir
bileseni olan tip IV kolajeni parcalayarak agirlikli olarak bir kolajenaz olarak islev goriir
(Egeblad ve Werb, 2002). Onceki bir calisma, MMP9 ekspresyon seviyelerinin GBM’de
onemli dlgtide arttigini ve glioma WHO dereceleri ile iliskili oldugunu gosterdi (Xue ve ark.,
2017). Ek olarak, bu calismada MMP9'un asir1 ekspresyonu hiicre biiyiimesini destekledigini
ve U87 hiicre hatlarmin klonojenik potansiyelinde onemli bir artisa neden oldugu da
bildirilmistir. Biz de bu ¢alismamizda, yiikksek MMP9 seviyelerine sahip U87 hiicrelerindeki
borak maruziyetinin MMP9 seviyelerini diiserek hiicre canliligi izerinde inhibitor etki
gostermistir.

Merkezi sinir sisteminde vimentin ekspresyonu olgunlasmamuis glial hiicrelerde de tespit edilir
(Saito ve ark., 2018). Calismalar, prostat kanserinin dolasimdaki tiimor hiicrelerinde ve
deneysel artritin sinovyal dokularinda vimentin ekspresyonunun azalmasiyle hiicre canliliginda
baskilandig1 gosterilmistir (Yang ve ark., 2020). Bir baska calismada, serum vimentin
diizeylerinin, glioma hastalarinda hayatta kalma i¢in immiinoreaktivite ile anlamli derecede
iligkili oldugunu ortaya cikardr (Saito ve ark., 2023). Calismamizda boraks uygulanan U87
hiicrelerinde vimentin diizeylerinde konsantrasyon bagimli bir diistis gdzlenmistir.

128



ASES VII. INTERNATIONAL HEALTH, ENGINEERING AND SCIENCES CONFERENCE

NOVEMBER24-26, 2023, ISTANBUL, TURKIYE

CONFERENCE BOOK

GBM istilasinin nedenleri heniiz tam olarak anlasilamamis olsa da, ¢esitli ¢aligsmalar, malign

gliomalarda N-kadherin seviyelerindeki degisikliklerin meydana geldigini gostermistir (Asano

ve ark., 2004). Onceki calismada GBM &rneklerini, tiimdr kaynakli primer GBM hiicrelerini ve

ticari GBM hiicre hatlarin1 kullanilarak, N-kadherin mRNA seviyesinin degisken oldugunu

ancak genellikle timor orneklerinde ve tiimor hiicrelerinde normal beyin ve primer GBM

hiicrelere gore daha yiiksek oldugunu bildirmislerdir (Camand ve ark., 2012). Diger ¢aligmalar

GBM’deki N-kadherinin koruyucu roliine vurgu yaparak, GBM kok hiicrelerinde N-kadherin

ekspresyon seviyelerinin arttigi gosterilmistir (Osuka ve ark., 2021). Bizde bu ¢alismamizda,

U87 hiicrelerindeki boraks tedavisinin N-kadherin seviyelerini diistirdiigii ve boylelikle hiicre
canliligini baskiladigimi bulduk.

Sonug olarak, U87 hiicrelerindeki borak maruziyetinin N-kadherin, vimentin, MMP-9 ve TGF-
B seviyelerini degistirerek GBM hiicrelerindeki EMT mekanizmasini regiile edebildigi
gosterdik. Elde ettigimiz veriler dogrultusunda, boraksin EMT mekanizmasindaki roliiniin in
vivo olarak dogrulanmasi gerektigini, ancak GBM tedavisi icin yeni bir potansiyel terapotik
strateji olabilecegini diisiinmeye yonlendiriyor.
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COMPARISON OF FINE KINNEY AND FUZZY FINE KINNEY IN RISK ANALYSIS
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DIS HASTANESINDE YAPILAN RiSK ANALIZINDE FiINE KINNEY ILE
BULANIK(FUZZY) FINE KINNEY KARSILASTIRILMASI
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Ozet

GIRIS-AMAC: Isci ve isyeri kavrami yiizyillardir var olan kavramlardi. Bu sebeple is¢i sagligi
ve isci giivenligi de hayatimizda olan kavramlardir. Ulkemizde is sagh@ ve giivenligi 2012
yilinda 6331 Sayil Is Saglig1 ve Giivenligi Kanunu ile saglanmaktadir. Saglik sektorii ise daima
icerisinde risk barindiran bir alan oldugu i¢in ¢alismamizda Dis Hekimligi Hastanesinde Risk
Degerlendirmesi yapilmistir. GEREC-YONTEM: Risk degerlendirme yontemi olarak Fine
Kinney (tespit edilen tehlikelerin kontrol altina alinmasi i¢in matematik olarak degerlendirme)
kullanilmigtir. Fakat risk degerlendirme yapilirken is glivenligi uzmanlarinin tehlikelerle ilgili
goriislerinden, tecriibelerinden kaynakli farkli puanlamalar yapmaktadirlar. Bu sebeple risk
skorlarinda rakamsal olarak farkliliklar meydana gelmektedir. Bu farkliliklar1 en aza indirmek
icin calismamizda ayrica Matlab uygulamasinin {iggen iiyelik fonksiyonu dikkate alinarak
“Mandani Min Max” metodu kullanilarak Bulanik(Fuzzy) Fine Kinney yontemi de kullanilmis
ve karsilagtirma yapilmistir. BULGULAR:Hazirlamis oldugumuz risk degerlendirme
tablolarinda Fine Kinney yonteminde 6nemsiz risk veya olasi risk olarak kabul edilen bir
tehlike, Bulanik (Fuzzy) Fine Kinney yoOnteminde o©nemli riske donilismiistiir. Risk
degerlendirme tablomuza baktigimiza toplam 227 adet risk degerimiz mevcuttur.Fine Kinney
yontemine gore ortalama risk degerimiz 42,72 iken Bulanik(Fuzzy) Fine Kinney yonetimi
uygulandiginda ortalama risk degerimiz 101,40°a ylikselmistir. Risk ortalamamiz artmistir. Bu
sonug bize riskler ve tehlikeler konusunda tedbir alirken daha dikkatli olmamiz gerektigini
gostermistir. SONUC:Bulanik mantik genelde yapay zeka, havacilik, otomobil, yazilim gibi
teknolojik alanlarda tercih edilir. Sebebi ise net sonug alabilmektir. Bizde Dis Hekimligi
Hastanesinin Risk Degerlendirme Analizini yaparken Bulanik (Fuzyy) Fine Kinney kullanarak
is glivenligi uzmanlarinin farkli degerler vererek gézden kagirabilecekleri tehlike ve risklerin
daha fark edilebilir olmas1 saglanmistir.

Anahtar kelimeler: Fine Kinney, Bulanik(Fuzzy) Fine Kinney, Risk Analizi, U¢gen Uyelik
Fonskiyonu.

Abstract

INTRODUCTION-PURPOSE: The concepts of worker and workplace have existed for
centuries. Therefore, worker health and safety are also concepts that exist in our lives.
Inourcountry, occupational health and safety are ensured by Law No. 6331 on Occupational
Health and Safety enacted in 2012. As the health sector always carries risk with init self, a Risk
Assessment has been conducted at the Dental Hospital in ourstudy. MATERIALS-
METHODS:The Fine-Kinney method (mathematical evaluation to control identified hazards)
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wasused as the risk assessment method. However, safety expert smake different scores duet on
their opinions and experiences about hazards when conducting risk assessments. Therefore,
numerical differences occur in risk scores. Inourstudy, to minimize these differences, the
"Mandani Min Max" method was used considering the triangular membership function of the
Matlab application, and the Fuzzy Fine Kinney method was also used and compared.
FINDINGS: In the risk assessment tables we prepared, a hazard considered as insignificant
risk orpotential risk in the Fine Kinney method has turned into a significant risk in the Fuzzy
Fine Kinney method. Looking at our risk assessment results, we have a total of 227 risk values.
While our average risk value according tot he Fine Kinney method is 42.72, it increasedto
101.40 whenthe Fuzzy Fine Kinney management was applied. Our risk average has increased.
Thisresult has shown us that we need to be more careful while taking precautions about risks
and hazards. CONCLUSION: Fuzzy logic is generally preferred in technological fields such
as artificial intelligence, aviation, automotive, software, etc. The reason is to be able toget
clearresults. Inourstudy, while conducting the Risk Assessment Analysis of the Dental Hospital,
weused Fuzzy Fine Kinney to make the hazard sand risks that safety experts might overlook by
giving different values more noticeable.

Keywords: Fine Kinney, Fuzzy Fine Kinney, Risk Analysis, Triangular Member Ship
Function.
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THE BURDEN OF ORAL DISEASES IN TURKEY

TURKIYE’DE AGIZ HASTALIKLARININ YUKU
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Ozet

Amagc: Bu calismanin amaci, Tiirkiye’de 1990 ve 2019 yillar1 arasinda agiz hastaliklarinin
yiikiinii bildirmek ve kiiresel diizeyde karsilastirmaktir. Geregler ve Yontemler: Arastirmada
agiz hastaliklarinin yiikiine iligkin prevalans, insidans, DALY ve YLD'ler incelenmis olup,
Tirkiye ve Kiiresel olgekte agiz hastaliklarinin yiiki ile ilgili tanimlayict bir calisma
yapilmistir. Arastirma verileri The Institute for Health Metrics and Evaluation (IHME) veri
tabanindan elde edilmistir. Bulgular: Tiirkiye'de ve diinyada agiz hastaliklarinin 1990 ve 2019
yillarindaki DALY degerleri yasa gore incelendiginde, yas artigi ile DALY degerindeki artis
arasinda dogru orantili bir iliski oldugu tespit edilmistir. Tiirkiye'de ve diinyada agiz
hastaliklarinin 1990 ve 2019 yillarindaki DALY degerleri cinsiyete gore incelendiginde,
kadinlarin erkeklere kiyasla daha yiiksek DALY degerlerine sahip oldugu tespit edilmistir.
Tiirkiye'de ve diinyada agiz hastaliklarinin 1990 ve 2019 yillarindaki DALY degerleri agiz
hastaliklarinin tiirtine gore incelendiginde, dissizligin en sik goriilen agiz hastaligi oldugu tespit
edilmigtir. 1990-2019 yillar1 arasinda hem Tirkiye'de hem de diinyada agiz hastaliklarinin
insidans1 artarken, prevalansi azalmistir. Tartisma ve Sonu¢: Agiz saghigi, genel saglikta
siklikla ihmal edilmekte ve koti agiz saghginin kronik hastaliklarla iliskili oldugu
diistiniilmektedir. Artan seker tiiketimi ve flortirlere yetersiz maruziyet nedeniyle gelecekte dis
ciriigii insidansinin artmasi Ve artan tiitiin kullanimina baglh olarak periodontal hastalik, dis
kayb1 ve agiz kanseri riskinin de artmasi1 muhtemeldir. Kiiresel olarak, dezavantajli ve yoksul
niifus gruplar1 agiz hastaliklarinin en biiyiik yiikiinii tasimaktadir. Ayrica bu hastaliklarin
tedavisi de son derece maliyetlidir. Bu nedenle, agiz saglig1 politikalarinin uygun sekilde
planlanmasi, uygulanmasi, sagligin tesviki ve gelistirilmesi yoluyla diinya ¢capinda halk saglig:
programlarinin giiglendirilmesi hayati 6nem tagimaktadir.

Anahtar kelimeler: Agiz hastaliklari, hastalik yiikii, DALY
Abstract

Aim: The aim of this study is to report the burden of oral diseases in Turkey between 1990 and
2019 and to compare it globally. Materials and Methods: The study analysed the prevalence,
incidence, and YLDs and DALYs associated with oral diseases, conducting a descriptive
analysis of the oral disease burden in both Turkey and globally. Research data were obtained
from the The Institute for Health Metrics and Evaluation (IHME) database. Results: When the
DALY values of oral diseases in Turkey and the world in 1990 and 2019 were analysed by age,
it was found that there was a direct proportional relationship between the increase in age and
the increase in DALY value. When the DALY values of oral diseases in Turkey and in the
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world in 1990 and 2019 were analysed by gender, it was found that women had higher DALY
values compared to men. When the DALY values of oral diseases in Turkey and in the world
in 1990 and 2019 were analysed according to the type of oral diseases, it was found that
edentulism was the most common oral disease. While the incidence of oral diseases increased
in both Turkey and the world between 1990 and 2019, the prevalence decreased. Discussion
and Conclusion: Oral health is often neglected in general health and poor oral health is thought
to be associated with chronic diseases. The incidence of dental caries is likely to increase in the
future due to increased sugar consumption and inadequate exposure to fluorides, and the risk
of periodontal disease, tooth loss and oral cancer is likely to increase due to increased tobacco
use. Globally, disadvantaged and poor population groups bear the greatest burden of oral
diseases. Treatment of these diseases is also extremely costly. Therefore, it is vital to strengthen
public health programmes worldwide through appropriate planning and implementation of oral
health policies, health promotion and health promotion.

Keywords: Oral diseases, burden of disease, DALY

1. GIRIS

Agiz saghg bir insan hakkidir ve genel saglik ve esenligin ayrilmaz bir bilesenidir
(Ghanbarzadegan et al., 2023). Agiz hastaliklari, biiyiik 6l¢iide onlenebilir olmasina ragmen,
bir¢ok iilke i¢in biiyilk bir saglik sorunu teskil etmekte ve insanlari yasamlari boyunca
etkileyerek agriya, rahatsizliga, sekil bozukluguna ve hatta 6liime neden olmaktadir (WHO,
2022). Agiz hastaliklari, kiiresel olarak en yaygin hastaliklar arasindadir ve ciddi saglik ve
ekonomik yiiklere sahiptir ve etkilenenlerin yasam kalitesini biiyiik ol¢iide diisiiriir. Diinya

capinda en yaygin olarak ortaya cikan agiz hastaliklar dis ¢iiriigii, periodontal hastaliklar,
digsizlik, dudak ve agiz boslugu kanserleridir (Peres et al., 2019).

Agiz hastaliklariin oldukca yaygin oldugu ve kiiresel diizeyde dental epidemiyolojik bir
doniistimiin yasandig artik agikca goriilmektedir. Agiz hastaliklarinin biiytik yiikii (DALY 'ler
olarak olgiiliir) ve sosyoekonomik etkileri, onlar1 nemli bir kiiresel halk sagligi sorunu haline
getirmektedir (Dye, 2017). Agiz hastaliklarinin yaklasik 3,5 milyar insani etkiledigi tahmin
edilmektedir (Jain et al., 2023). Dis ¢lirtigii, birgok diisiik gelirli ve orta gelirli {ilkede artan
prevalansi ile kiiresel olarak en yaygin hastaliktir (Peres et al., 2019). Agiz saglig1 sorunlarinin
tedavisi pahalidir ve genellikle evrensel saglik sigortasinin (UHC) bir pargast degildir (Wang
etal., 2020). Cogu diisiik ve orta gelirli tilkede agiz saglig1 sorunlarini 6nlemek ve tedavi etmek
icin yeterli hizmet bulunmamaktadir. Agi1z hastaliklarina, seker tiiketimi, tiitiin kullanimi, alkol
kullanim1 ve kotii hijyen de dahil olmak iizere bir¢ok bulasict olmayan hastalikta (BOH) ortak
olan bir dizi degistirilebilir risk faktoriinden ve bunlarin altinda yatan sosyal ve ticari
belirleyicilerden kaynaklanmaktadir (WHO, 2022).

Dis hastaliklar1 ilkelere 6nemli bir ekonomik yiik getirmektedir (Listl et al., 2015). Agiz
hastaliklarinin ekonomik yiikiiniin raporlanmasi, agiz hastaliklarinin Onlenmesi ve ele
alinmasmin toplumsal 6nemini degerlendirmek igin 6nemlidir (Listl et al., 2015). Agiz
hastaliklari, sosyoekonomik statii ve saglhigin daha genis sosyal belirleyicileri ile yakindan
baglantili olarak, toplumdaki daha yoksul ve marjinal gruplar1 orantisiz bir sekilde
etkilemektedir (Peres et al., 2019)

Epidemiyolojik arastirmalar, diinya lizerindeki agi1z hastaliklar1 yiikiiniin yiiksek bir paya sahip
oldugunu ortaya koymustur. Bununla birlikte, daha d6nce yapilan ¢alismalarda Tiirkiye’nin agiz
hastaliklar1 yiikiine yonelik tahminler rapor edilmemistir.

Bu c¢alismanin amaci, Tirkiye’de 1990 ve 2019 yillar1 arasinda agiz hastaliklariin yiikiinii
bildirmek ve kiiresel diizeyde karsilastirmaktir.
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2. YONTEM

Arastirmada agiz hastaliklarinin yiikiine iliskin prevalans, insidans, DALY ve YLD'ler
incelenmis olup, Tiirkiye ve Kiiresel 6l¢ekte agiz hastaliklariin yiiki ile ilgili tanimlayici bir
calisma yapilmistir. Arastirma verileri The Institute for Health Metrics and Evaluation (IHME)
veri tabanindan elde edilmistir. Arastirmada Tirkiye'de agiz sagligi hastalik yiikiine iliskin
Tablo 1’de belirtilen DALY, YLDs, prevalans ve insidans verileri tespit edilmistir.

Tablo 1. Arastirma degiskenleri ve agiklamasi

S.No Ol¢iim Aciklama Oran
1 Engellilige gore diizeltilmis yasam Popiilasyondaki DALY sayist 100.000 niifus basma
yillart (DALY’s) DALY
2 Engellilikle gegirilen yillar (YLDs’)  Popiilasyondaki YLD’lerin 100.000 niifus bagina
sayist YLD’ler

3 Prevalans (Prevalence) Niifustaki toplam vaka sayisi 100.000 niifus bagina
toplam vaka

4 Insidans (Incidence) Niifustaki yeni vaka sayisi 100.000 niifus bagina yeni
vaka

3. BULGULAR

Tiirkiye ve kiireselin 1990-2019 yillar1 agiz hastaliklarinin yasa gére DALY yiikii Sekil 1°de
sunulmustur. Buna gore agiz hastaliklarina iliskin DALY degerinin yas arttik¢a yeti yitimine
bagli olarak artis gostermekte oldugu tespit edilmistir. Ayrica hem Tiirkiye hem de kiiresel
Olgekte 70 yas ve ilizerindeki insanlarin en yiiksek DALY degerine sahip oldugu tespit
edilmistir.
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Sekil 1. Agiz hastaliklarinin yasa gore DALY degerleri (1990-2019)

Tiirkiye ve kiireselin 1990-2019 yillar1 agiz hastaliklarinin cinsiyete gére DALY yiiki Sekil
2’de sunulmustur. Buna gore agiz hastaliklarinin cinsiyete gére DALY degerleri hem Tiirkiye
hem de kiiresel dlgekte incelendiginde, kadinlarin erkeklere kiyasla daha yiiksek DALY
degerine sahip oldugu yani kadinlarin erkeklere kiyasla agiz hastaliklarindan daha fazla
etkilendigi tespit edilmistir. Ayrica Tiirkiye’deki kadin ve erkeklerin DALY degerlerinin
kiiresele kiyasla daha yiiksek oldugu tespit edilmistir.
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Sekil 2. Agiz hastaliklarinin cinsiyete gére DALY degerleri (1990-2019)

Tiirkiye ve kiireselin 1990-2019 yillar1 ag1z hastaliklarinin tiiriine gére DALY yiikii Sekil 3°te
sunulmustur. Buna gore agiz hastaliklarinin tiiriine gore DALY degerleri incelendiginde hem
Tiirkiye hem de kiiresel 6lgekte digsizligin diger agiz hastaliklarina kiyasla en yiiksek DALY
degerine sahip hastalik oldugu tespit edilmistir. Agiz hastaliklari i¢erisindeki pay1 bakimindan
dissizlik; kiiresel 6lgekte yaklasik %33°liik paya sahipken, Tiirkiye’de yaklasik %50’lik paya
sahiptir. Dissizligin DALY degeri kiiresel 6lgekte 1990 yilindan 2019 yilina yaklasik %24 artis
gostermis ve Tirkiye’de ise yaklasik %54 artis gosterdigi tespit edilmistir. Dissizlik 1990
yilinda Tiirkiye’de kiiresele kiyasla %57 daha fazla DALY degerine sahipken, 2019 yilinda bu
oranin %95’lere yiikseldigi tespit edilmistir. Ayrica dudak ve agiz kanserlerinin kiiresel 6lgekte
Tirkiye’ye kiyasla daha fazla DALY degerine sahip oldugu tespit edilmistir. Dudak ve agiz
kanseri DALY degeri 1990 yilinda kiireselde Tiirkiye’nin yaklasik 3 katiyken, 2019 yilinda
yaklagsik 3,75 katina yiikselmistir. Kiiresel 6lgekte dudak ve agiz kanserleri 1990 yilindan 2019
yilina yaklasik %33 artis gosterdigi tespit edilmistir.
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Sekil 3. Agiz hastaliklarinin tiiriine gére DALY degerleri (1990-2019)

Tiirkiye Ve kiireselin 1990-2019 yillar1 agiz hastaliklarinin Insidans/Prevalans degerleri Sekil
4’te sunulmustur. Buna gore hem Tiirkiye hem de kiiresel dl¢ekte agiz hastaliklarma iligkin
insidans degerlerinin artis gostermekte oldugu ve prevalans degerlerinin azalis gostermekte
oldugu tespit edilmistir.
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Sekil 4. Agiz hastaliklarinin insidans/prevalans degerleri (1990-2019)
4. SONUC, TARTISMA VE ONERILER

GBD-2019'un son raporuna gore, dis gtirtikleri, periodontitis ve dissizlik dahil olmak iizere agiz
rahatsizliklari, insanligin en yaygin hastaliklaridir ve 2019'da kiiresel niifusun %44,5'inden
fazlasini etkilemistir (Abbafati et al., 2020). 2015 yilinda yapilan bir c¢alismada dis
hastaliklarinin kiiresel ekonomik etkisinin 442 milyar ABD dolari oldugu tahmin edilmektedir
(Listl et al., 2015).

Agiz sagligi, genel saglikta siklikla ihmal edilmekte ve agiz sagliginin kronik hastaliklarla
iliskili oldugu diisiiniilmektedir. Periodontal hastaliklar ve dis kaybi, diabetes mellitus gibi
kronik hastaliklarla da baglantilidir (Wu et al., 2020); artan diyabet insidansi, bir¢ok iilkede
insanlarin agiz sagligi lizerinde olumsuz bir etkiye sahip olabilir (Balaji et al., 2018).
Geligmekte olan ilkelerde artan tiitiin ve seker tiiketimi ile periodontal hastalik, dis kaybi,
dissizlik ve agiz kanseri riskinin artmas1 muhtemeldir (Zhang et al., 2019). Agiz hastaliklarinin
geleneksel tedavisi son derece maliyetlidir; gogu sanayilesmis tilkede tedavi edilmesi en pahali
dordiinci hastaliktir (WHO, 2003). Geleneksel tedavi edici dis bakimi, halk sagligi
harcamalarinin %5-10'unun agiz saghgr ile ilgili oldugu bir¢ok sanayilesmis iilke i¢in 6nemli
bir ekonomik yiiktiir (Petersen et al., 2005). Kiiresel sorunlar, agiz ve dis sagligi erisiminde
ozellikle yatay ve dikey sosyal esitsizlikleri de beraberinde getirmektedir. Ornegin ayn1 agiz
saglhigr statiisiine sahip bireyler, sosyal statiilerine gore farkli derecelerde erisime sahiptir (Bas
& Azogui-Lévy, 2022). Kiiresel olarak, agiz hastaliklarinin en biiyiik yiikii dezavantajli ve
yoksul niifus gruplar tizerindedir (Petersen et al., 2005).

Bu nedenle, agiz sagligi politikalarinin uygun sekilde planlanmasi, uygulanmasi, sagligin
tesviki ve gelistirilmesi yoluyla diinya ¢apinda halk saglhigi programlarinin giiglendirilmesi
hayati 6nem tasimaktadir.

Ayrica agiz sagligi i¢in cepten yapilan harcamalar, bakima erisimde biiyiik engeller olabilmekte
ve gerekli agiz sagligr bakimi i¢in 6deme yapmak, yikici saglik harcamalarinin nde gelen
nedenleri arasinda yer almaktadir. Bu durum artan yoksullagsma ve ekonomik sikinti riskiyle
sonu¢lanmaktadir. Ayrica agiz sagligr politikalarimin  uygun sekilde planlanmasi ve
uygulanmasi, biliyiik agiz hastaliklar1 sorununun hafifletilmesine yardimci olacagi
diistilmektedir.
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TEMPO ASSESSMENT DURING FINGER, ARM, AND FOOT TAPPING
UTILIZING VARIOUS MUSIC METRONOME IN PARKINSON'S PATIENTS

PARKINSON HASTALARINDA FARKLI MUZIK METRONOM KAYITLARI
KULLANILARAK PARMAK, KOL VE AYAK VURUSLARI SIRASINDA TEMPO
OLCUMU
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Ozet

Parkinson hastaligi tanisinda ana O6zellik bradikinezi olmasi, eslik eden istirahat tremoru
ve/veya rigidite olmasidir. Fakat hastaligin erken evrelerinde hareket yavasligl veya hareket
sirasindaki takilmalar ¢ok tecriibeli hareket bozukluklar1 uzmanlarinca bile atlanabilmektedir.
Farkli ekstremite ve kas grubundaki yavaslamalar i¢in niceleyici bir analiz gelistirmek erken
tanida yardimci olabilir. Calismamizda erken evre Parkinson hastalarinin farklit miizik ve
metronom zemininde parmak, kol ve ayak vuru sirasinda ritme uyumu ve normalden sapma
durumunu etkileyen faktorlerin degerlendirilmesi amaglanmistir. Aragtirmamiza 30 hasta ve 28
saglikli kontrol dahil edilmistir. Elektronik davul seti, profesyonel ses karti, referans monitor
kulaklik ve Logic Pro X programi kullanilarak katilimcilarin Spontan Motor Tempolar1 (SMT)
Ol¢iilmiis, yavas, orta ve hizli metronomdaki (176.47, 120.96 ve 107.91 ms) sarkilara parmak
vurus, el ile vurus ve ayak ile vurus sirasinda ritim tutmalar1 istenmistir. Kontrol grubuna gore
verilerin istatistiksel olarak giiven araliklari belirlenmis, hasta grubunda giiven araligindan
sapmanin yas, hastalik stiresi, hastalik evresi, klinik siddeti ve kognitif durumu ile iliskisi
irdelenmistir. Hastalarin ortalama hastalik siiresi 4.47+£3.84 yil, UPDRS skoru 24+11.54,
MOCA skoru 22.62+3.35, H&Y ortalamasi 1.48+0.54, Non-Motor degerleri 10.00+4.46 olarak
tespit edilmistir. Hasta ve kontrol grubu arasinda SMT Olclimlerinde istatistiksel olarak fark
bulunamamaistir (p>0.05).

Kontrol grubuna gore belirlenen giiven aralig1 disinda kalan hastalarin kol ile hizli ritim tutma
degerleri ve MOCA skorlar1 arasinda pozitif yonden anlamli bir iliski tespit edilmistir(r=0.657,
p=0.028). Giiven aralig1 disinda kalan hastalarin parmak, kol ve ayak vurular ile yavas ve orta
hizda ritimlerde hastalik siiresi, yas, H&Y, UPDRS ve MOCA skorlar1 arasinda anlamli bir
iliski tespit edilmemistir (p>0.05). Bugiin ki bilgilerimize gére miizik ritimlerinin kullanildig:
ve farkli hareket tiplerinin motor zamanlamasinin degerlendirildigi iilkemizde yapilmis ilk
caligmadir. Bu caligma, hastalarin motor becerilerini daha iyi anlamamiza ve giyilebilir tedavi
yontemlerini gelistirmemize yardimci olabilecek 6nemli bilgiler sunabilir.

Anahtar Kelimeler: Parkinson hastaligi; Spontan Motor Tempo; Metronom
Abstract

The main feature in diagnosing Parkinson's disease is bradykinesia, accompanied by resting
tremor and rigidity. However, in the early stages of the disease, even experienced movement
disorders specialists may overlook slowness or interruptions during movement. Developing a
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nuanced analysis for slowing in different extremities and muscle groups may assist in early
diagnosis. Our study aims to evaluate factors affecting the rhythm synchronization during
finger, arm, and foot tapping on different music and metronome sounds in early-stage
Parkinson's patients. Thirty patients and 28 healthy controls were included in the study. Using
an electronic drum set, a professional sound card, reference monitor headphones, and the Logic
Pro X program, participants' Spontaneous Motor Tempos (SMT) were measured. They were
asked to maintain rhythm during finger tapping, hand tapping, and foot tapping to songs at slow,
medium, and fast metronome speeds (176.47, 120.96, and 107.91 ms). Statistical confidence
intervals were determined for the data compared to the control group, and deviations from the
confidence interval in the patient group were examined concerning age, duration of illness,
disease stage, clinical severity, and cognitive status. The mean time of disease was 4.47+3.84
years, the UPDRS score was 24+11.54, the MOCA score was 22.62+3.35, the H&Y average
was 1.48+0.54, and the Non-Motor values were 10.00+4.46 in patients. No statistically
significant differences were found in SMT measurements between the patient and control
groups (p>0.05). Outside the confidence interval determined compared to the control group,
a significant relationship was identified between patients' fast rhythm tapping values with the
arm and MOCA scores (r=0.657, p=0.028). For patients outside the confidence interval, no
significant relationship was found between finger, arm, and foot taps at slow and medium
speeds and the duration of illness, age, H&Y, UPDRS, and MOCA scores (p>0.05). According
to our current knowledge, this is the first study conducted in our country that uses music
rhythms and assesses the motor timing of different movement types. This study can provide
critical information to understand patients’ motor skills and may help develop wearable
treatment methods.

Key words: Parkinson Diseae; Spontaneous Motor Tempo; Metronome
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EXPLORING THE INTERPLAY BETWEEN ANTIOXIDANTS and CANCER

ANTIOKSIDANLAR ILE KANSER ARASINDAKI ILISKININ ARASTIRILMASI
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Ozet

Oksidatif strese kars1 koyma yetenekleriyle bilinen antioksidanlar, kanser arastirmalari alaninda
umut verici adaylar olarak ortaya ¢ikmustir. Reaktif oksijen tiirlerinin (ROS) iiretimi ile
viicudun antioksidan savunma mekanizmalar1 arasindaki dengesizlik ile karakterize edilen
oksidatif stres, cesitli kanserlerin baslatilmasinda ve ilerlemesinde 6nemli bir rol oynar. Bu
calismayla antioksidanlar ve kanser arasindaki karmasik iliskiyi agiklamak, bu bilesiklerin
koruyucu etkilerini gosterdigi cok yonlii mekanizmalara 1sik tutmak istedik. Hiicresel diizeyde,
antioksidanlar ROS'u nétralize ederek DNA hasarini, protein oksidasyonunu ve kanserojenezde
rol oynayan lipid peroksidasyon siireglerini 6nler. Meyve ve sebzelerde bulunan C ve E
vitaminleri, glutatyon ve polifenoller gibi temel antioksidanlar, kanser riskini azaltma
potansiyelleri acisindan kapsamli bir sekilde incelenmistir. Ozellikle, antioksidanlarm dogal
kaynaklarmin  arastirilmasi,  beslenme  miidahalelerinin ~ kanser  gelisimini  nasil
etkileyebileceginin anlagilmasina odaklanilarak ivme kazanmistir. Antioksidanlarin koruyucu
rolii iyice belirlenmis olsa da, son arastirmalar bu bilesiklerin Janus yiizlii dogasini ortaya
cikaran incelikli bir bakis agist Onermektedir. Bazi c¢alismalar, belirli kosullar altinda
antioksidanlarin, kétii huylu hiicrelerin hayatta kalmasini kolaylagtirarak yanlighikla kanserin
ilerlemesini tesvik edebilecegini 6ne siiriiyor. Bu ¢alisma, antioksidanlarin kanser biyolojisi
tizerindeki etkisinin belirlenmesinde baglamin 6nemini vurgulayarak bu farkli bulgular
arasinda gezindi. Sonug olarak, antioksidanlar ve kanser arasindaki etkilesim, oksidatif strese
verilen hiicresel tepkilerin kapsamli bir sekilde anlagilmasini gerektiren dinamik ve karmasik
bir ortamdir. Bu ¢alisma, bu karmasik iliski hakkindaki bilgi durumunu o6zetlemekte ve
terapotik stratejileri gelistirmeyi ve kanseri onleme ve tedavide antioksidanlarin kullanimini
optimize etmeyi amaglayan daha ileri arastirmalar igin bir temel saglamaktadir.

Anahtar kelimeler: Antioksidanlar, kanser, ROS, apoptoz, gen
Abstract

Antioxidants, renowned for their ability to counteract oxidative stress, have emerged as
promising candidates in the realm of cancer research. Oxidative stress, characterized by an
imbalance between reactive oxygen species (ROS) production and the body's antioxidant
defense mechanisms, plays a pivotal role in the initiation and progression of various cancers.
With this study we wanted to explain the intricate relationship between antioxidants and cancer,
shedding light on the multifaceted mechanisms by which these compounds exert their protective
effects. At the cellular level, antioxidants neutralize ROS, preventing DNA damage, protein
oxidation, and lipid peroxidation-processes implicated in carcinogenesis. Key antioxidants such
as vitamins C and E, glutathione, and polyphenols from fruits and vegetables have been
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extensively studied for their potential to mitigate cancer risk. Notably, the exploration of natural
sources of antioxidants has gained momentum, with a focus on understanding how dietary
interventions may influence cancer development. While the protective role of antioxidants is
well-established, recent research suggests a nuanced perspective, unveiling the Janus-faced
nature of these compounds. Some studies propose that under certain conditions, antioxidants
may inadvertently promote cancer progression by facilitating the survival of malignant cells.
This study navigated through these divergent findings, emphasizing the importance of context
in determining the impact of antioxidants on cancer biology. In conclusion, the interplay
between antioxidants and cancer is a dynamic and complex landscape, demanding a
comprehensive understanding of cellular responses to oxidative stress. This study encapsulates
the current state of knowledge on this intricate relationship, providing a foundation for further
research aimed at refining therapeutic strategies and optimizing the use of antioxidants in cancer
prevention and treatment.

Keywords: Antioxidants, cancer, ROS, apoptosis, gene
1. INTRODUCTION

Oxygen is an essential molecule for the life of various species (Samoylenko et al., 2013). Due
to its essential effects the on body, in some situtions it has destructive outcomes (Bagchi et al.,
1998). As cells utilize oxygen to produce energy by generating ATP in the mitochondria, the
production of free radicals occurs as a byproduct. The potentially destructive consequences
comes from ROS which is known as have a tendency to donate oxygen to other components
(Pham-Huy vd., 2008). Several reactive oxygen species (ROS) are produced as byproducts of
aerobic metabolism (Apel & Hirt, 2004). Recently, it has been increasingly realized that
biological toxicity of ROS is associated with various diseases from malignancy to
cardiovascular diseases in humans (Basu et al, 1999).

Oxidative stress (OS) is caused by ROS resulting from DNA, cell death and tissue damage. OS
is associated with cancer, cardiac diseases, neurodegenerative diseases and aging. OS is
physiologically neutralized by antioxidant enzymes and compounds. Antioxidants increase
longevity by neutralizing ROS. Vegetables and fruits are primary dietary source of natural
antioxidants (Khatun et al., 2016). Biological defence against ROS consists of a complex array
of endogenous antioxidant enzymes, endogenous antioxidant factors such as GSH and other
tissue thiols, coenzyme Q and nutritional factors, primarily the antioxidant vitamins (Halliwell,
1994). Vitamin E, vitamin C, flavonoids, phenolic compounds, thiols, ubiquinones, quinones,
uric acid, steroids, calcium antagonists and B-blockers, pyrrolopyrimidines, NADPH, B-
carotene, melatonin, ebselen, metallothioneins and zinc, metalloporphyrins, lactate, aspirin,
amino acids, vitamin Be, targeted antioxidants such as ubiquinone and tocopherol analogs,
natural antioxidant mixtures, chelators are known with antioxidant properties. Additionally,
antioxidant enzymes have a very important role in scavenging ROS (Prasad et al, 1984). The
destructive effects of ROS on biocomponents are also present in plants. As a result, plants
secrete antioxidant components for their survival (Pandhair & Sekhon, 2006). They contain
many phytochemicals that have antioxidant effects.

1.1. An Overview to Interactions Between Antioxidants and Cell

Antioxidants are compounds able to donate electrons and neutralize free radicals, resulting in
prevention of cellular injury (Saeidnia & Abdollahi, 2013). Antioxidants are present at low
concentrations and significantly prevent oxidation of the oxidizable cellular substrate. OS is a
deleterious process and an important mediator of damage to cell structures, including all
biomolecules and DNA (Kurutas, 2016). ROS can damage DNA by causing genetic aberrations
result in cancer. Antioxidants have counteracting effects on ROS and carcinogenesis (Herraiz
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etal., 2016) . Cancer is defined as the development, growth and metastatic spread of a malignant

neoplasm (Anderson et al., 1991). Cancer development has three stages; initiation, promotion

and progression. ROS is an affecting factor on all these stages. Initiation stage is supported by

presence of oxidative DNA modifications in cancer tissues by ROS (Choudhari et al., 2014). It

seems that DNA damage is predominantly linked with the first stage (Valko et al., 2006). Clonal

expansion of initiated cells, by induction of cell proliferation and/or inhibition of apoptosis is

mainly seen in promotion stage, which is strongly affected by oxidative stress. In the last stage,

progression, ROS contributes to mutations, matrix metalloproteinases upregulation and local

tissue injuries. Also ROS plays an important role in angiogenic response that is crucial in cancer
metastasis (Choudhari et al., 2014).

Cancer is a term used for diseases in which abnormal cells divide without control and are able
to invade other tissues. It is reported that, there are four types of human cancers based on age
and sex; carcinoma (90%), sarcoma (2%), leukemia (8%) and lymphoma (8%) (Ravindran et
al., 2009). Khanna stated that 10 million people are diagnosed with cancer and more than 60%
die of this disease every year (Khanna et al., 2005)

The most important genes in cancer development RB1 (Retinoblastoma gene) and TP53 gene
encoding the p53 protein. When these two genes eliminated by mutation, the cells not only
merely divided, but also would have to avoid apoptosis, is allowed in this way tumor formation.
Most of the cancer develop, genes regulating cell growth and differentiation must be converted;
these mutations are then maintained through subsequent cell divisions and are thus present in
all cancerous cells. For example: HER2/Neu is characterized oncogene involved in cancer
formation and interceded abnormal cell in the breast, ovary, lung, stomach, colon, kidney,
bladder, and salivary gland. Significantly, HER2/Neu overexpression accounts for 20 to 30%
of human breast tumors, mutations in the tumor supressor p53 gene causes more than 50%
cancer formation (C.-Y. Chang et al., 2012; Goueli & Janknecht, 2004).

Chemotherapeutic products used in cancer treatment are expensive and have side effects. Most
chemotherapeutic agents are known to increase intracellular levels of ROS (Yang et al., 2018).
Moreover, many antineoplastic agents can damage healthy cells, such as gastrointestinal and
immune cells (de Melo et al., 2011). Therefore the majority of cancer patients use medicinal
plants that contain bioactive components such as antioxidant phenolics and flavonoids have a
protective effect against cancer as an alternative to routine treatment as well as chemotherapy,
radiation therapies and surgery (Cassileth & Deng, 2004).

In a previous experimental study conducted by OrSoli¢ et al., it was reported that antioxidative
activity of caffeic acid, a natural antioxidant may increase the cytotoxic actions of macrophages
and inhibit tumor growth. It was confirmed that ROS regulate angiogenesis and tumor growth
through vascular endothelial growth factor (VEGF). Intracellular generation of ROS was
thought to be a critical factor in death of tumor cells induced by caffeic acid while normal cells
were protected against ROS. Caffeic acid downregulated the level of VEGF and reduced the
microvessel density, increased the functional capacity of macrophages, lead to increased levels
of proinflammatory cytokines such as IL-2, IFN-y and IL-12 that support tumoricidal activity
of macrophages in the mentioned study (Orsoli¢ et al., 2016).

Vitamin E, a potent antioxidant has proven effects on decreasing malignant transformation in
cell cultures and suppressing tumor development via inhibition of several protein kinases,
reduction of VEGF production in experimental models (Samoylenko et al., 2013).

Dietary polyphenols are commonly found antioxidants in human diets and considered to be
potential antitumorigenic compounds. Although their antioxidant properties were shown
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experimentally, there is a doubt whether they act only by protection against ROS-mediated

tumorigenesis (Samoylenko et al., 2013).

Table 1

In vitro molecular targets of plant derived colorants towards multiple cancer cells (modified

from Anantharaman et al., 2014)

Apoptotic proteins Cell/cyle proteins ROS proteins
Bax P21/WAFI GSH

Fas p53 Trx1 protein
DRS Cyclin D, Cyclin E NADPH

Bak Cdk-2 Nrf2

Bim Cdk-4 LDH

Uch-L1

Genistein, a phytoestrogen derived from plant foods suppresses cell turnover by protein kinase
inhibition that regulate mitosis, inhibits topoisomerase Il enzyme that helps to maintain the
structure of DNA during mitosis (Kaufmann, 1998).

Different antioxidants have various mechanisms on carcinogenesis. Briefly; vitamin C acts
against membran oxidation, increases detoxification via cytochrome P450, vitamin E and alpha-
tocopherol inhibit DNA, RNA and protein synthesis, provide protection against lipid
peroxidation, activate endonucleases, carotenoids prevent damage in lipophilic compartments
at low oxygen partial pressure, stimulate T-helper and NK cells with IL-2 receptors, and
flavonoids, herbal compounds are known as scavenging peroxyl radicals, chelating redox-
active metals. Antioxidant nutrients stimulate cancer suppressor genes, inhibit angiogenesis by
inhibiting TGF-a (Kurutas, 2016, Choudhari et al., 2014).

Polyphenolic compounds exhibit anticancer effects through various mechanisms, such as
modulation of cell cycle signaling (MAPK kinase,ASK-1, AKT, NF-kB) , cell cycle arrest
(Cyclins, CDKSs), apoptosis (Bax/BCL-2 ratio, p53 activity) and antioxidant enzyme activity
(Hazafa et al., 2020).

Terpenoids are antioxidant compounds found in plants that exhibit anti-cancer properties. They
have shown induced apoptosis and autophagic effects on cancer cells. Numerous studies have
demonstrated that terpenoids induce autophagy through varios signaling pathways such as
MAPK/ERK/INK, PIBK/AKT/mTOR, AMPK, NF-kB and ROS (El-Baba et al., 2021).
Flavonoids have been extensively studied and shown to maintain the capacity to neutralize free
radicals, modulate cellular metabolism, and prevent diseases associated with oxidative stress
(Kopustinskiene et al., 2020). Flavonoids within this group constitute a broad category
including, apigenin, luteolin, quercetin, catechin, genistein, naringenin, hesperetin, delphinidin,
chrysin (Hazafa et al., 2020).

Table 2
Studies about antioxidants and cancer mechanism

Antioxidants | Cancer Type Mechanism Effect
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Ursolic  acid | MCF-7 human breast cancer line | MAPK1/3  pathway | Autophagy (Zhao et al.,
(Terpenoid) activation 2013)
Parthenolide COLO 205, human colorectal | Increasing ROS levels | Apoptosis (Zhang et al.,
(Terpenoid) cancer cell line 2004)
Apigenin The human GC cell lines (AGS, | HIF-1q, Ezh2 | Autophagy (Kim & Lee,
(Flavones, SNU-216, NCI-N87, SNU-638, | inhibition 2021)
Flavonoid) MKN-7, and MKN-74)
Luteolin BT474 and MCF-7 breast cancer | Decreasing Spl and | Apoptosis, (Dong et al.,
(Flavones, cells, ACS gastric cancer NF-xB activities, inhibition of | 2018),
Flavonoid) proliferation (Yumnam et
al., 2018)
Quercetin A2780S, ovarian cancer cell line, | Induce apoptosis by | Apoptosis, cell | (Gao et al.,
(Flavonols, colon carcinoma CT-26 cells, | activating caspase-3, | cycle arrest, | 2012),Hashe
Flavonoid) prostate adenocarcinoma LNCaP | caspase-9 and Bax , | inhibition of | mzaei et al,
cells, human prostate PC3 cells, | reducing MCL-1 and | proliferations 2017, Chen et
pheocromocytoma PC12 cells, | Bcl-2, and infiltration | al., 2016)
estrogen receptor-positive breast | suppressed HIF1a
cancer MCF-7 cells, acute | and VEGF,
lymphoblastic leukemia MOLT-4 | decreased cyclinD1 a
T-cells, human myeloma U266B1 | nd thus blocked the
cells, human lymphoid Raji cells | cell cycle at G1 phase,
and ovarian cancer CHO cells, in | decrease  signaling
vivo: mice bearing MCF-7 and | proteins of AKT/
CT-26 tumors, U937 human | mTOR
leukemia cells*
Catechins- Human breast cancer T47D Down-regulation of | Apoptosis (Moradzadeh
EGCG PISK/AKT and etal., 2017)
(epigallocatec Telomerase
hin galate)
(Flavonals,
Flavonoid)
Genistein (Iso | Breast cancer MCF-7, gastric | Decrease in  cell (Pons et al.,
flavone, cancer SGC-7901 cell line, human | viability, an increase 2019,Yan et
Flavonoid) hepatoma cell line HepG2 in ROS production, al., 2012,
induces mitotic arrest Chang et al.,
2004)

* quercetin plus shHSP27

1.2.

Dual Effects of Antioxidants

Antioxidant compounds have both antioxidant and pro-oxidant effects, depending upon the
dose (Kurutas, 2016). For example, Mn-SOD is one of the most effective antioxidant enzyme
with anticancer activity. However, experimental studies revealed that abnormally high levels of
Mn-SOD increase the invasive potential of cancer cells (Saeidnia & Abdollahi, 2013). Today,
it is clear that attempts to prevent cancer by using antioxidants at high doses are largely
unsuccessful (Saeidnia & Abdollahi, 2013, Feig et al., 1994). Thus, antioxidant protection
therapy against ROS should be used with caution for the fact that their effects depend on the
stage at which they administered. In case of administration in the progression stage of
carcinogenesis, they may stimulate tumor growth through the enhanced survival of tumor cells.
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Also, some antioxidants have pro-oxidant properties and these effects may occur depending on
the concentration and environmental conditions in they act (Valko et al., 2006).

For instance, a plant based antioxidant, ferutinin, has been shown to exhibit dose-dependent
activity. studies on certain cancer types, such as the MCF-7 breast cancer cell line (Naji Reyhani
Garmroudi et al., 2021) and the PC-3 prostate cancer cell line (Aydogan et al., 2019),
demonstrated its cytotoxic effects. It was shown that at lower doses ferutinin displays
antioxidant potential while at higher doses it leads to high level of ROS production in the
mitochondria (Macri et al., 2020).

Currently, some oncologists recommend their patients to avoid antioxidant consumption during
cancer treatment. Various clinical trials have reported that antioxidant consumption does not
significantly reduce the effect of chemotherapies. The histopathologic and metabolic
differences between normal cells and cancer cells are the most important factors in the
development of this situation. For example; curcumin shows its’ anticancer activity by
modulating the cell cycle pathway and inducing apoptosis. However, curcumin is also a classic
phenolic chain-breaking antioxidant, donating H- atoms from the phenolic group and acts as a
pro-oxidant. Topotecan is an anticancer drug acting by DNA topoisomerase | inhibition, but
also enhances lipid peroxidation and protein oxidation, lowers GSH levels (Saeidnia &
Abdollahi, 2013).

In conclusion, in clinical trials, there are various factors affecting on results of antioxidant
prevention therapies on cancer. Dose, duration and the way of administration, nutritional
condition and health status of individuals determine outcomes. Although the protective effects
of antioxidants with respect to carcinogenesis are widely reported, further researches about this
topic are required to determine which antioxidant how affects different cancer cells both in-
vivo and in-vitro.

REFERENCES

Anantharaman, A., Subramanian, B., Chandrasekaran, R., Seenivasan, R., & Siva, R. (2014).
Colorants and cancer: A review. Industrial Crops and Products, 53, 167-186.
https://doi.org/10.1016/j.indcrop.2013.12.025

Anderson, M. W., You, M., & Reynolds, S. H. (1991). Proto-oncogene activation in rodent and
human tumors. Advances in Experimental Medicine and Biology, 283, 235-243.
https://doi.org/10.1007/978-1-4684-5877-0_23

Apel, K., & Hirt, H. (2004). Reactive oxygen species: Metabolism, oxidative stress, and signal
transduction.  Annual  Review of  Plant  Biology, 55,  373-399.
https://doi.org/10.1146/annurev.arplant.55.031903.141701

Aydogan, F., Baykan, S., & Debele¢ Biitiiner, B. (2019). Cytotoxic Activity of
Sesquiterpenoids Isolated from Endemic Ferula tenuissima Hub.-Mor & Pesmen.
Turkish Journal of Pharmaceutical Sciences, 16(4), 476-480.
https://doi.org/10.4274/tjps.galenos.2018.23356

Bagchi K, Puri S. Free radicals and antioxidants in health and disease. East Mediterranean
Health Jr. 1998;4:350-60.

Cassileth, B. R., & Deng, G. (2004). Complementary and Alternative Therapies for Cancer. The
Oncologist, 9(1), 80-89. https://doi.org/10.1634/theoncologist.9-1-80

Chang, C.-Y., Chan, H.-L., Lin, H.-Y., Way, T.-D., Kao, M.-C., Song, M.-Z., Lin, Y.-J., & Lin,
C.-W. (2012). Rhein Induces Apoptosis in Human Breast Cancer Cells. Evidence-based

147



ASES VII. INTERNATIONAL HEALTH, ENGINEERING AND SCIENCES CONFERENCE

NOVEMBER24-26, 2023, ISTANBUL, TURKIYE

CONFERENCE BOOK

Complementary and  Alternative Medicine : eCAM, 2012, 952504.
https://doi.org/10.1155/2012/952504

Chang, K.-L., Kung, M.-L., Chow, N.-H., & Su, S.-J. (2004). Genistein arrests hepatoma cells
at G2/M phase: Involvement of ATM activation and upregulation of p21wafl/cipl and
Weel. Biochemical Pharmacology, 67(4), 717-726.
https://doi.org/10.1016/j.bcp.2003.10.003

Chen, X., Dong, X.-S., Gao, H.-Y., Jang, Y.-F., Jin, Y.-L., Chang, Y.-Y., Chen, L.-Y., &
Wang, J.-H. (2016). Suppression of HSP27 increases the anti-tumor effects of quercetin
in human leukemia U937 cells. Molecular Medicine Reports, 13(1), 689-696.
https://doi.org/10.3892/mmr.2015.4600

Choudhari, S. K., Chaudhary, M., Gadbail, A. R., Sharma, A., & Tekade, S. (2014). Oxidative
and antioxidative mechanisms in oral cancer and precancer: A review. Oral Oncology,
50(1), 10-18. https://doi.org/10.1016/j.oraloncology.2013.09.011

de Melo, J. G., Santos, A. G., de Amorim, E. L. C., do Nascimento, S. C., & de Albuquerque,
U. P. (2011). Medicinal plants used as antitumor agents in Brazil: An ethnobotanical
approach. Evidence-Based Complementary and Alternative Medicine: eCAM, 2011,
365359. https://doi.org/10.1155/2011/365359

Dong, X., Zhang, J., Yang, F., Wu, J., Cai, R., Wang, T., & Zhang, J. (2018). Effect of luteolin
on the methylation status of the OPCML gene and cell growth in breast cancer cells.
Experimental and Therapeutic Medicine, 16(4), 3186-3194.
https://doi.org/10.3892/etm.2018.6526

El-Baba, C., Baassiri, A., Kiriako, G., Dia, B., Fadlallah, S., Moodad, S., & Darwiche, N.
(2021). Terpenoids’ anti-cancer effects: Focus on autophagy. Apoptosis: An
International Journal on Programmed Cell Death, 26(9-10), 491-511.
https://doi.org/10.1007/s10495-021-01684-y

Feig DI, Reid TM, Loeb LA. Reactive oxygen species in tumorigenesis, Cancer Res, 1994, 54,
1890-1894.

Gao, X., Wang, B., Wei, X., Men, K., Zheng, F., Zhou, Y., Zheng, Y., Gou, M., Huang, M.,
Guo, G., Huang, N., Qian, Z., & Wei, Y. (2012). Anticancer effect and mechanism of
polymer micelle-encapsulated quercetin on ovarian cancer. Nanoscale, 4(22), 7021.
https://doi.org/10.1039/c2nr32181e

Goueli, B. S., & Janknecht, R. (2004). Upregulation of the Catalytic Telomerase Subunit by the
Transcription Factor ER81 and Oncogenic HER2/Neu, Ras, or Raf. Molecular and
Cellular Biology, 24(1), 25-35. https://doi.org/10.1128/MCB.24.1.25-35.2004

Halliwell, B. (1994). Free Radicals and Antioxidants: A Personal View. Nutrition Reviews,
52(8), 253-265. https://doi.org/10.1111/j.1753-4887.1994.th01453.x

Hashemzaei, M., Far, A. D., Yari, A., Heravi, R. E., Tabrizian, K., Taghdisi, S. M., Sadegh, S.
E., Tsarouhas, K., Kouretas, D., Tzanakakis, G., Nikitovic, D., Anisimov, N. Y.,
Spandidos, D. A., Tsatsakis, A. M., & Rezaee, R. (2017). Anticancer and apoptosis-
inducing effects of quercetin in vitro and in vivo. Oncology Reports, 38(2), 819-828.
https://doi.org/10.3892/0r.2017.5766

Hazafa, A., Rehman, K.-U.-, Jahan, N., & Jabeen, Z. (2020). The Role of Polyphenol
(Flavonoids) Compounds in the Treatment of Cancer Cells. Nutrition and Cancer,
72(3), 386-397. https://doi.org/10.1080/01635581.2019.1637006

148



ASES VII. INTERNATIONAL HEALTH, ENGINEERING AND SCIENCES CONFERENCE

NOVEMBER24-26, 2023, ISTANBUL, TURKIYE

CONFERENCE BOOK

Herraiz, C., Crosas-Molist, E., & Sanz-Moreno, V. (2016). Reactive oxygen species and tumor

dissemination: Allies no longer. Molecular & Cellular Oncology, 3(2), €1127313.
https://doi.org/10.1080/23723556.2015.1127313

Kaufmann, W. K. (1998). Human topoisomerase Il function, tyrosine phosphorylation and cell
cycle checkpoints. Proceedings of the Society for Experimental Biology and Medicine.
Society for Experimental Biology and Medicine (New York, N.Y.), 217(3), 327-334.
https://doi.org/10.3181/00379727-217-44240

Khatun, A., Rahman, M., Rahman, Md. M., Hossain, H., Jahan, I. A., & Nesa, Mst. L. (2016).
Antioxidant, Antinociceptive and CNS Activities of Viscum orientale and High
Sensitive Quantification of Bioactive Polyphenols by UPLC. Frontiers in
Pharmacology, 7. https://doi.org/10.3389/fphar.2016.00176

Kim, T. W., & Lee, H. G. (2021). Apigenin Induces Autophagy and Cell Death by Targeting
EZH2 under Hypoxia Conditions in Gastric Cancer Cells. International Journal of
Molecular Sciences, 22(24), 13455. https://doi.org/10.3390/ijms222413455

Kopustinskiene, D. M., Jakstas, V., Savickas, A., & Bernatoniene, J. (2020). Flavonoids as
Anticancer Agents. Nutrients, 12(2), 457. https://doi.org/10.3390/nu12020457

Kurutas, E. B. (2016). The importance of antioxidants which play the role in cellular response
against oxidative/nitrosative stress: Current state. Nutrition Journal, 15(1), 71.
https://doi.org/10.1186/s12937-016-0186-5

Macri, R., Musolino, V., Gliozzi, M., Carresi, C., Maiuolo, J., Nucera, S., Scicchitano, M.,
Bosco, F., Scarano, F., Ruga, S., Zito, M. C., Guarnieri, L., Bombardelli, E., & Mollace,
V. (2020). Ferula L. Plant Extracts and Dose-Dependent Activity of Natural
Sesquiterpene Ferutinin: From Antioxidant Potential to Cytotoxic Effects. Molecules,
25(23), 5768. https://doi.org/10.3390/molecules25235768

Moradzadeh, M., Hosseini, A., Erfanian, S., & Rezaei, H. (2017). Epigallocatechin-3-gallate
promotes apoptosis in human breast cancer T47D cells through down-regulation of
PIBK/AKT and Telomerase. Pharmacological Reports, 69(5), 924-928.
https://doi.org/10.1016/j.pharep.2017.04.008

Naji Reyhani Garmroudi, S., Karimi, E., Oskoueian, E., Homayouni-Tabrizi, M., & Iranshahi,
M. (2021). Ferutinin: A phytoestrogen from ferula and its anticancer, antioxidant, and
toxicity properties. Journal of Biochemical and Molecular Toxicology, 35(4), e22713.
https://doi.org/10.1002/jbt.22713

National Cancer Institu. What is cancer, Defining Cancer, National Cancer Institu, at the
National Institues of Health. 2013.

OrSoli¢, N., Kunsti¢, M., Kukolj, M., Gracan, R., & Nemrava, J. (2016). Oxidative stress,
polarization of macrophages and tumour angiogenesis: Efficacy of caffeic acid.
Chemico-Biological Interactions, 256, 111-124.
https://doi.org/10.1016/j.cbi.2016.06.027

Pandhair, V., & Sekhon, B. S. (2006). Reactive Oxygen Species and Antioxidants in Plants: An
Overview. Journal of Plant Biochemistry and Biotechnology, 15(2), 71-78.
https://doi.org/10.1007/BF03321907

Pham-Huy, L. A., He, H., & Pham-Huy, C. (2008). Free Radicals, Antioxidants in Disease and
Health. International Journal of Biomedical Science : 1JBS, 4(2), 89-96.

149



ASES VII. INTERNATIONAL HEALTH, ENGINEERING AND SCIENCES CONFERENCE

NOVEMBER24-26, 2023, ISTANBUL, TURKIYE

CONFERENCE BOOK

Pons, D. G., Vilanova-Llompart, J., Gaya-Bover, A., Alorda-Clara, M., Oliver, J., Roca, P., &

Sastre-Serra, J. (2019). The phytoestrogen genistein affects inflammatory-related genes

expression depending on the ERa/ER ratio in breast cancer cells. International Journal

of Food Sciences and Nutrition, 70(8), 941-949.
https://doi.org/10.1080/09637486.2019.1597025

Prasad KN, Rama BN. In: Vitamins, Nutrition, and Cancer, KN Prasad (ed.), Karger, Basel,
1984, 76-104.

Ravindran, J., Prasad, S., & Aggarwal, B. B. (2009). Curcumin and Cancer Cells: How Many
Ways Can Curry Kill Tumor Cells Selectively? The AAPS Journal, 11(3), 495-510.
https://doi.org/10.1208/s12248-009-9128-x

Saeidnia, S., & Abdollahi, M. (2013). Antioxidants: Friends or foe in prevention or treatment
of cancer: The debate of the century. Toxicology and Applied Pharmacology, 271(1),
49-63. https://doi.org/10.1016/j.taap.2013.05.004

Samoylenko, A., Hossain, J. A., Mennerich, D., Kellokumpu, S., Hiltunen, J. K., & Kietzmann,
T. (2013). Nutritional countermeasures targeting reactive oxygen species in cancer:
From mechanisms to biomarkers and clinical evidence. Antioxidants & Redox
Signaling, 19(17), 2157-2196. https://doi.org/10.1089/ars.2012.4662

Valko, M., Rhodes, C. J., Moncol, J., Izakovic, M., & Mazur, M. (2006). Free radicals, metals
and antioxidants in oxidative stress-induced cancer. Chemico-Biological Interactions,
160(1), 1-40. https://doi.org/10.1016/j.cbi.2005.12.009

Yan, G.-R., Zou, F.-Y., Dang, B.-L., Zhang, Y., Yu, G., Liu, X., & He, Q.-Y. (2012). Genistein-
induced mitotic arrest of gastric cancer cells by downregulating KIF20A, a proteomics
study. Proteomics, 12(14), 2391-2399. https://doi.org/10.1002/pmic.201100652

Yang, H., Villani, R. M., Wang, H., Simpson, M. J., Roberts, M. S., Tang, M., & Liang, X.
(2018). The role of cellular reactive oxygen species in cancer chemotherapy. Journal of
Experimental & Clinical Cancer Research : CR, 37, 266.
https://doi.org/10.1186/513046-018-0909-x

Yumnam, S., Raha, S., Kim, S. M., Saralamma, V. V. G,, Lee, H. J., Ha, S. E., Heo, J. D., Lee,
S.J., Kim, E. H., Lee, W. S., Kim, J. A., & Kim, G. S. (2018). Identification of a novel
biomarker in tangeretin-induced cell death in AGS human gastric cancer cells. Oncology
Reports, 40(6), 3249-3260. https://doi.org/10.3892/0r.2018.6730

Zhang, S., Ong, C.-N., & Shen, H.-M. (2004). Critical roles of intracellular thiols and calcium
in parthenolide-induced apoptosis in human colorectal cancer cells. Cancer Letters,
208(2), 143-153. https://doi.org/10.1016/j.canlet.2003.11.028

Zhao, C., Yin, S., Dong, Y., Guo, X., Fan, L., Ye, M., & Hu, H. (2013). Autophagy-dependent
EIF2AKS activation compromises ursolic acid-induced apoptosis through upregulation
of MCL1 in MCF-7 human breast cancer cells. Autophagy, 9(2), 196.
https://doi.org/10.4161/auto.22805

150



ASES VII. INTERNATIONAL HEALTH, ENGINEERING AND SCIENCES CONFERENCE
NOVEMBER24-26, 2023, ISTANBUL, TURKIYE
CONFERENCE BOOK
UNRAVELING THE GENETIC TAPESTRY: A COMPREHENSIVE REVIEW of
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GENETIK DOKUYU COZMEK: TiP 2 DIYABET TEDAVISINDE
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Ozet

Bu kapsaml1 derlemede Tip 2 diyabet tedavisi baglaminda genetik ve farmakoterapi arasindaki
karmasik etkilesimi inceledik. Diyabet prevalansindaki kiiresel artisla birlikte, kisisellestirilmis
tedavi stratejilerinin zorunlulugu hi¢ bu kadar belirgin olmamisti. Bu ¢alismada, bireylerde ilag
tepkisini etkileyen genetik niianslar1 agiklayarak farmakogenomiklerin temel ilkelerini
arastirdik. Tip 2 diyabetle iliskili temel genetik belirteglere odaklanan inceleme, bunlarin
hastaligin ilerlemesi iizerindeki etkilerini ve antidiyabetik ilaglarin mevcut durumunu gézden
geciriyor. Vaka calismalari, farmakogenomik yaklasimlarin doniistiiriici potansiyelinin altini
cizerek, tedavilerin genetik varyasyonlara dayali olarak ozellestirilmesinin nasil gelismis
glisemik kontrole yol agabilecegini gostermektedir. Ancak bu ¢alismayla ayn1 zamanda alanin
dogasinda var olan zorluklar1 ve etik hususlar1 da kabul etmek istedik. Bu inceleme ¢alismasi
ilerledikge, Tip 2 diyabet tedavisinin gelecegi {lizerinde diisliniilmekte, devam eden
arastirmalara ve diyabet bakiminda hassas tibbi yeniden tanimlamaya hazir yeni ortaya ¢ikan
teknolojilere 1s1k tutulmaktadir. Bireysellestirilmis terapotik miidahalelerde yeni bir ¢agin
habercisi olan, Tip 2 diyabetin genetik dokusunun ¢6ziilmesinde farmakogenomiklerin 6nemli
roliinii vurguladik. Genom c¢apinda iligskilendirme ¢alismalari, epigenomik ve yapay zeka,
tedavi yanitlarimi etkileyen genetik faktorlerin anlagilmasimni artirmaya hazir giiglii araglar
olarak ortaya ¢ikiyor.Sonug olarak, Tip 2 diyabetin genetik dokusunun aydinlatilmasinda
farmakogenomiklerin énemli roliinii vurguladik. Bu, genetik ve farmakoterapinin birlesiminin
diyabet bakiminin anlatisin1 yeniden sekillendirmeyi vaat ettigi, daha etkili, kisisellestirilmis ve
hasta odakl tedavi stratejileri icin umut sunan, bireysellestirilmis terapotik miidahalelerde yeni
bir ¢agin habercisidir.

Anahtar kelimeler: 2 tip diyabet; Farmakogenomik; Genetik sifre; Diyabet tedavisi
Abstract

In this comprehensive review we delved into the intricate interplay between genetics and
pharmacotherapy in the context of Type 2 diabetes treatment. With a global surge in diabetes
prevalence, the imperative for personalized therapeutic strategies has never been more
pronounced. This study explored the foundational principles of pharmacogenomics, elucidating
the genetic nuances influencing drug response in individuals. Focusing on key genetic markers
associated with Type 2 diabetes, the review navigates through their impact on disease
progression and the current landscape of antidiabetic medications. Case studies underscore the
transformative potential of pharmacogenomic approaches, illustrating how tailoring treatments
based on genetic variations can lead to enhanced glycemic control. However, with this study
we also wanted to acknowledge the challenges and ethical considerations inherent in the field.
As this review study unfolds, it contemplates the future of Type 2 diabetes treatment,
spotlighting ongoing research and emerging technologies poised to redefine precision medicine
in diabetes care. We emphasized the pivotal role of pharmacogenomics in unraveling the
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genetic tapestry of Type 2 diabetes, heralding a new era of individualized therapeutic

interventions. Genome-wide association studies, epigenomics, and artificial intelligence

emerge as powerful tools, poised to elevate the understanding of genetic factors influencing

treatment responses. In conclusion, we emphasized the pivotal role of pharmacogenomics in

unraveling the genetic tapestry of Type 2 diabetes. This heralds a new era of individualized

therapeutic interventions, where the fusion of genetics and pharmacotherapy promises to

reshape the narrative of diabetes care, offering hope for more effective, personalized, and
patient-centric treatment strategies.

Keywords: Type 2 Diabetes; Pharmacogenomics; Genome; Diabetes treatment
1. INTRODUCTION

Type 2 diabetes, a complex metabolic disorder characterized by insulin resistance and impaired
glucose regulation, stands as a formidable global health challenge (Reasner li, 2002). With an
escalating prevalence, it has evolved into a major public health concern affecting millions
worldwide. According to recent studies, the global prevalence of Type 2 diabetes has reached
unprecedented levels, contributing significantly to morbidity, mortality, and healthcare costs.
The urgency to address this burgeoning epidemic has intensified the quest for innovative and
effective treatment approaches (Khan et al., 2020). Since personalized medicine specifically
takes into account variability between individuals, it has become clear that not every treatment
is suitable for every patient. For this reason, this change towards personalized treatments has
become even more important, especially in a disease such as diabetes, where heterogeneity in
the presentation of the disease and response to treatment is evident. Today, in the field of
personalized medicine, pharmacogenomics stands out in the treatment of Type 2 diabetes, as in
all other diseases (Venkatachalapathy et al., 2021). The role of pharmacogenomics is to
decipher the genetic underpinnings that influence how individuals respond to medications
(Aquilante, 2010). By unraveling individual genetic variations, pharmacogenomic analyzes can
be used to tailor diabetes treatments, optimizing effectiveness and minimizing adverse effects
(Mannino et al., 2019).

Recent studies highlight the importance of incorporating pharmacogenomic principles into the
management of Type 2 diabetes (Nasykhova et al., 2020). These studies not only reinforce the
need for personalized approaches but also highlight the tangible benefits of integrating genetic
information into treatment decisions. The aim of this review is to investigate the basic principles
of pharmacogenomics, to emphasize its importance in diabetes treatments and to contribute to
reshaping the treatment mechanisms of Type 2 diabetes and its global effects.

2. Pharmacogenomics and Type 2 Diabetes
2.1. The Basis of Pharmacogenomics

Pharmacogenomics, at its core, is the study of how an individual's genetic makeup influences
their response to drugs (Adams, 2008). The field of pharmacogenomics aims to unravel the
relationship between genetics and drug response through a personalized approach. The
importance of pharmacogenomics in healthcare is based on its potential to optimize treatment
outcomes, minimize side effects, and improve patient safety (Mini and Nobili, 2009).
Recognition of inherited genetic variation among individuals forms the basis of the
pharmacogenomic treatment approach. Genetic variations in patients affect drug metabolism,
efficacy, and tolerability (Evans and Johnson, 2001). Therefore, pharmacogenomics allows
treatment to be planned in accordance with the patient's own genetic profile. The shift from a
one-size-fits-all model to a more individualized approach holds promise for improving
therapeutic outcomes, especially in complex conditions such as Type 2 diabetes (Gupta,
2015).The interplay between genetics and drug response is a multifaceted and dynamic process.
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At the genetic level, variations in DNA sequences can significantly influence how the body

processes medications, ultimately determining their effectiveness and potential side effects.

One key aspect of this interplay is the impact of genetic polymorphisms on drug-metabolizing
enzymes, such as cytochrome P450 (CYP) enzymes (Roden et al., 2011).

Genetic variations in CYP genes cause changes in enzyme activity, which may lead to changes
in drug metabolism. For example, a patient with a slow metabolizer phenotype may be exposed
to a drug for a long time, potentially increasing the risk of side effects, while a fast metabolizer
phenotype may metabolize the drug too quickly, potentially reducing its effectiveness.
Understanding these genetic differences in drug metabolism is crucial in predicting how an
individual will respond to a particular drug (Pinto and Dolan, 2011).

2.2. Genetic Markers in Type 2 Diabetes

Genetic markers have an active but complex role in all processes of Type 2 diabetes. Several
basic genetic markers have been identified in studies conducted to understand individuals'
susceptibility to Type 2 diabetes, disease processes and response to treatment (Ali, 2013).
Among these, polymorphisms in genes associated with insulin resistance, beta-cell dysfunction,
and glucose homeostasis have garnered particular attention. One such genetic marker is the
transcription factor 7-like 2 (TCF7L2) gene. Patients with TCF7L2 variants may exhibit a more
rapid decline in beta-cell function over time, leading to a progressive deterioration of glycemic
control. Polymorphisms in TCF7L2 have been consistently linked to an increased risk of Type
2 diabetes. This gene plays a crucial role in regulating insulin secretion and glucose
homeostasis. Variations in TCF7L2 may disrupt these processes, contributing to insulin
resistance and impaired beta-cell function (Del Bosque-Plata et al., 2021). Peroxisome
proliferator-activated receptor gamma (PPARG) gene is another marker. This gene is involved
in adipocyte differentiation and the regulation of insulin sensitivity. Polymorphisms in PPARG
have been associated with alterations in adipose tissue function, insulin resistance, and an
elevated risk of Type 2 diabetes (Song et al., 2022). Moreover, the presence of PPARG variants
may influence the response to certain antidiabetic medications, such as thiazolidinediones.
These drugs target PPARG and can modulate insulin sensitivity. Knowledge of a patient's
genetic profile can guide clinicians in selecting medications that align with the individual's
genetic predisposition, optimizing therapeutic outcomes (Jang et al., 2023).

Additionally, genetic variations in the insulin receptor substrate 1 (IRS1) gene have been
implicated in insulin resistance, a hallmark of Type 2 diabetes. Variants in IRS1 may affect
insulin signaling pathways, influencing the body's response to insulin and, subsequently,
glycemic control (Copps and White, 2012). In the case of IRS1 variants, the impact extends to
the efficacy of interventions aimed at improving insulin sensitivity (Qi et al., 2011). Genetic
variations may influence the response to lifestyle modifications, pharmacological agents, or
insulin therapy, shaping the overall management approach for individuals with these specific
genetic predispositions.

2.3. Pharmacogenomic Approaches to Antidiabetic Medications
2.3.1. Commonly Used Antidiabetic Medications

The management of Type 2 diabetes encompasses a diverse array of pharmacological agents,
each targeting specific aspects of glucose regulation. These medications can be broadly
categorized into several classes:

Biguanides (e.g., Metformin): Metformin is a first-line therapy that primarily improves insulin
sensitivity and reduces hepatic glucose production. (Sanchez-Rangel and Inzucchi, 2017).
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Sulfonylureas (e.g., Glipizide, Glimepiride): These medications stimulate insulin secretion
from pancreatic beta cells (Proks et al., 2002).

Thiazolidinediones (e.g., Pioglitazone): Acting on peroxisome proliferator-activated receptor
gamma (PPARG), thiazolidinediones enhance insulin sensitivity in adipose tissue and skeletal
muscle (Sears et al., 2009).

Dipeptidyl Peptidase-4 (DPP-4) Inhibitors (e.g., Sitagliptin): DPP-4 inhibitors increase insulin
secretion and reduce glucagon levels by inhibiting the degradation of incretin hormones
(Godinho et al., 2015).

Sodium-Glucose Co-Transporter-2 (SGLT2) Inhibitors (e.g., Empagliflozin): These drugs
reduce glucose reabsorption in the kidneys, leading to increased glucose excretion in urine
(Liang and Gu, 2022).

Insulin: Exogenous insulin is administered to replace or supplement endogenous insulin
production (Mayfield and White, 2004).

2.3.2. The Effect of Pharmacogenomics on Drug Selection and Dosage Adjustments

Pharmacogenomic approaches have the potential to optimize dosage adjustments based on an
individual's genetic profile in the selection of antidiabetic drugs. Genetic variations affect drug
metabolism, effectiveness and side effects, and require drug selection and personalized dosage
adjustments.

Metformin and OCT1 Gene: Metformin, which is widely used in the treatment of type 2
diabetes, is transported to hepatocytes by organic cation transporter 1 (OCT1). Genetic
variations in the OCT1 gene may alter metformin uptake, affecting its effectiveness. By
identifying individuals with decreased OCT1 activity, pharmacogenomic tests can guide the
evaluation of alternative medications or the appropriate adjustment of the metformin dose to
the individual (Shu et al., 2007).

Sulfonylureas and KCNJ11, ABCC8 Genes: Sulfonylureas stimulate insulin secretion, and
genetic variants in the KCNJ11 and ABCC8 genes, which encode components of the pancreatic
potassium channel, may affect the response to these medications. Pharmacogenomic analyzes
allow the identification of individuals who may have decreased response to sulfonylureas,
providing the opportunity to evaluate alternative treatments (Song et al., 2017).

Thiazolidinediones and the PPARG Gene: Thiazolidinediones target the PPARG gene, and
genetic variations in PPARG may affect the response to these drugs. Pharmacogenomic testing
can help predict the effectiveness of thiazolidinediones and guide selection of the most
appropriate treatment option for patients (Lehmann et al., 1995).

SGLT2 Inhibitors and SLC5A2 Gene: SGLT2 inhibitors act on the SLC5A2 gene, and genetic
variations may affect drug response. The likelihood of therapeutic success with SGLT2
inhibitors may be increased by individual pharmacogenomic variations (Zimdahl et al., 2017).

These examples highlight the importance of integrating pharmacogenomics into the decision-
making process regarding antidiabetic drugs. Tailoring treatment strategies to individual
genetic differences may improve therapeutic outcomes, minimize adverse effects, and
contribute to more effective long-term glycemic control.

2.4. Individualized Treatment Plans

Using genetic information in managing Type 2 diabetes has been very successful, as shown by
many interesting case studies.
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In a case study on Metformin Response and OCT1 Polymorphisms, in a cohort of patients with

Type 2 diabetes, genetic testing revealed a subset with reduced organic cation transporter 1

(OCT1) activity due to polymorphisms in the OCT1 gene. Traditional metformin therapy

yielded suboptimal glycemic control in this group. Upon identification of these genetic

variations, clinicians modified treatment plans, either opting for alternative medications or

adjusting metformin dosages. The result was a significant improvement in glycemic outcomes,

demonstrating the potential of pharmacogenomics in guiding personalized therapeutic choices
(Mofo et al., 2018).

Case Study 2: Sulfonylurea Responsiveness and KCNJ11, ABCC8 Variants

Genetic testing identified individuals carrying variants in the KCNJ11 and ABCC8 genes
associated with sulfonylurea responsiveness. In a comparative analysis, these patients exhibited
reduced efficacy with standard sulfonylurea regimens. Subsequently, personalized treatment
plans were devised, incorporating alternative antidiabetic agents. This tailored approach not
only improved glycemic control but also mitigated the risk of hypoglycemic events,
emphasizing the importance of genetic insights in optimizing treatment strategies (Karunakaran
et al., 2020).

3. Challenges and Limitations

Although the incorporation of pharmacogenomics into the treatment of Type 2 diabetes is
promising, several challenges and limitations remain that prevent the seamless transfer of
genetic information into routine clinical practice. Type 2 diabetes is a genetically heterogeneous
condition, with multiple genetic factors contributing to its complexity. The existence of multiple
genetic variants in different individuals makes it difficult to establish a standard approach to
treatment based solely on genetic information (Himanshu et al.,2020). Our current
understanding of the genetic underpinnings of type 2 diabetes is incomplete. Although some
genetic markers have been identified, the complex interplay of multiple genes and their variants
in influencing treatment response has not been fully elucidated. This limits the precision of
pharmacogenomic predictions (Thomsen and Gloyn, 2017). The effect of the environment on
genetics is undeniable. Lifestyle, diet, and other external influences can alter the impact of
genetic variations on drug response. Unraveling the complexity of gene-environment
interactions poses a significant challenge in accurately predicting treatment outcomes (Kido,
2016). Although the potential benefits of pharmacogenomics in the treatment of type 2 diabetes
are significant, challenges related to genetic heterogeneity, limited understanding of gene-
environment interactions, and ethical considerations must be addressed. Overcoming these
challenges will be crucial in realizing the full potential of pharmacogenomics to deliver
personalized and effective treatments to individuals with Type 2 diabetes.

4. Future Directions

There is still ongoing research and emerging technologies in pharmacogenomics for Type 2
diabetes. Ongoing research is using large-scale Genome-Wide Association Studies (GWAS) to
identify new genetic variants associated with Type 2 diabetes and response to treatment.
Advanced statistical methods are revealing potential new therapeutic targets related to the
underlying genetic basis of the disease (Cai et al., 2020). Beyond genetics, the focus is shifting
towards epigenomics and transcriptomics to reveal how environmental factors influence gene
expression and treatment outcomes. Investigating the dynamic interaction between genes and
the environment will enable more accurate interpretation of pharmacogenomic predictions
(Ling and Ronn, 2019; Wang et al., 2023). Machine learning and artificial intelligence
algorithms are increasingly being applied to analyze large data sets, integrating genetic,
demographic and lifestyle information. These approaches have the potential to predict
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personalized responses to antidiabetic medications and offer a more detailed and accurate

approach to treatment optimization (Gliata et al., 2023). Additionally, the field of

pharmacometabolomics investigates metabolic signatures associated with drug response. By

analyzing the metabolites found in an individual's biological samples, researchers are able to

uncover biomarkers that can predict treatment outcomes and obtain a lot of data beyond genetics

(Jendle et al., 2021). As research reveals the complexity of the genetic and molecular effects on

Type 2 diabetes, it contributes to the creation of personalized, effective and patient-centered

treatment protocols and thus the development of effective diabetes management. The

integration of emerging technologies and a deeper understanding of the genetic and molecular
basis of the disease will open new horizons in the diagnosis and treatment of diabetes.

5. Conclusion

As a result, it is very important to uncover important genetic markers that have important
consequences in terms of disease susceptibility, progression and response to treatment, starting
with the investigation of the genetic structure underlying Type 2 diabetes. Understanding how
genetic variations affect drug metabolism, effectiveness and side effects will bring to the fore
pharmacogenomic approaches that will accurately shape the current mechanism of antidiabetic
drugs.

Studies with larger samples and more concrete data will allow the results to be more precise.
The transformative potential of pharmacogenomics in optimizing glycemic control and
improving patient outcomes is also known to be significant. However, more studies are needed
to eliminate the deficiencies and eliminate the difficulties or limits that may arise in diagnosis
and treatment. Looking to the future, ongoing research and emerging technologies promise to
deepen our understanding of the genetic intricacies of Type 2 diabetes. Integration of genome-
wide studies, epigenomic research, and artificial intelligence are paving the way for more
precise and personalized approaches to treatment decisions. These advances have the potential
to improve early diagnosis, prevention strategies, and the development of targeted therapeutic
interventions. This approach, which goes beyond the limitations of a one-size-fits-all solution,
will manifest itself in less drug administration and more effective treatment.
Pharmacogenomics has great potential in the treatment of Type 2 diabetes. It can not only
increase the effectiveness of treatment, but also minimize adverse reactions and improve overall
patient safety. The journey towards personalized medicine for type 2 diabetes continues, guided
by growing evidence and ongoing exploration of genetic, molecular, and clinical complexities.
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Ozet

Insan derisi, genetik bilgileri ve konakg1 etkilesimleriyle birlikte zorlu dis cevreye kars1 dnemli
bir bariyer gorevi goéren, seboreik, nemli ve kuru olmak iizere mikrofloralar igeren
vicudumuzun en biliyik organidir. Mikrobiyota  viicudumuzda bulunan  tim
mikroorganizmalar1 ifade ederken, onlarin gen yapilari mikrobiyom olarak tanimlanir. Deri
mikrobiyotasi, yagli/yagsiz, killi/kilsiz, nemli/kuru, katlantili/piiriizsiiz bolgelerinde yasayan,
kalici-uzun siireli tiyeleri ve gegici-kisa siireli liyeleriyle bir ekosistemdir. Nazal, oral, deri,
gastrointestinal ve iirogenital bolgelerin mikrobiyom haritalarinin ¢ikarilmasini hedefleyen
insan mikrobiyom projesiyle siire gelen bu seriivende, giinden giine artan ¢aligmalarla derinin
de gizli yasami daha da aydinlatilmaya baslanmistir. Bagirsak-beyin aksi mikrobiyom
caligmalarina yeni bir bakis agis1 sunmaktadir. Benzer bir sekilde, deri-bagirsak veya bagirsak-
deri aks1 da kurulmustur. Calismalar insan derisinin santimetre kare basina yaklasik 10% ila 108
bakteri ve karakterize edilen 200'den fazla cins yogunluguna sahip oldugunu ve bu 6zelligiyle
bakteri yogunlugu en fazla olan bagirsaktan sonra ikinci sirada yer aldigini gostermektedir.
Dishiyoz olarak bilinen deri mikrobiyomundaki dengesizlikler, atopik dermatit, akne ve sedef
hastalig1 da dahil olmak {izere ¢esitli inflamatuar deri hastaliklariyla iliskilendirilmistir. Deri
mikrobiyomu hakkinda yapilan ¢esitli caligmalar deri ekosistemindeki degisikliklerin bir¢ok
dermatozun patofizyolojisinde yer alabilecegini ve ¢esitli dermatolojik hastalara yol
acabilecegini acikca gostermektedir. Bu nedenle deri mikrobiyomu profillerinin incelenmesinin
deri hastaliklariyla olan baglantisinin aydinlatilmasinda katki saglayacagi diistiniilmektedir.
Deri mikrobiyomunu konu alan arastirmalarin son yillarda arttigt g6z Onilinde
bulunduruldugunda, teknolojinin  kullanilmasiyla  mikroorganizmalara ilisgkin  yeni
sekanslarmin artacagi beklenmektedir. Derinin gizli yasamani; deri mikrobiyotasini tanimanin
deri hastaliklarinin daha iyi anlagilmasina ve yeni tedavi yontemlerinin elde edilmesine olanak
saglayabilecek bir anahtar rol oldugu kacinilmaz bir gergektir. Bu derleme calismasinda, deri
mikrobiyomuna odaklanarak insan sagligi ile hastalik gelisimi arasindaki iliskiye iliskin bilgiler
verilmistir.

Anahtar Kelimeler: Mikrobiyota, mikrobiyom, deri, deri hastaliklar
Abstract

Human skin is the largest organ of our body, containing seborrheic, moist, and dry microflora,
which, together with their genetic information and host interactions serve as an important
barrier against the harsh external environment. While the microbiota refers to all
microorganisms found in our body, their gene structures are defined as microbiome. The skin
microbiota is an ecosystem with permanent-long-term members and temporary-short-term
members, living in oily/non-oily, hairy/hairless, moist/dry, and folded/smooth regions. In this
ongoing adventure with the human microbiome project, which aims to create microbiome maps
of the nasal, oral, skin, gastrointestinal and urogenital regions, the secret life of the skin has
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begun to be further illuminated with increasing studies day by day. The gut-brain axis offers a
new perspective on microbiome studies. Similarly, the skin-gut or gut-skin axis has also been
established. Studies show that human skin has a density of approximately 10* to 10° bacteria
and more than 200 characterized genera per square centimeter, second only to the intestine with
the highest bacterial density. Imbalances in the skin microbiome, known as dysbiosis, have been
associated with a variety of inflammatory skin diseases, including atopic dermatitis, acne, and
psoriasis. Various studies on the skin microbiome clearly show that changes in the skin
ecosystem may be involved in the pathophysiology of many dermatoses and lead to various
dermatological diseases. For this reason, it is thought that examining skin microbiome profiles
will contribute to elucidating their connection with skin diseases. Considering that research on
the skin microbiome has increased in recent years, it is expected that new sequences of
microorganisms will increase with the use of technology. The secret life of your skin: It is an
inevitable fact that knowing the skin microbiota plays a key role in enabling a better
understanding of skin diseases and the development of new treatment methods. In this review
study, information is given on the relationship between human health and disease development
by focusing on the skin microbiome.

Keywords: Microbiota, microbiome, skin, skin diseases
1. INTRODUCTION

Microbiota is the general name given to the entire population of microorganisms in the human
body. Microbiome is a term that includes the genetic material of this microbiota and the
ecosystem in which it is found (Dominguez-Bello et al., 2019). The microbiota begins to take
shape in the first 1000 days of life. Birth type, genetics, nutrition, lifestyle, environment, stress,
and habits are among the factors that affect the microbiota (Hannigan et al., 2015). At the end
of 2007, the microbiota began to be examined by dividing it into 5 regions with the "Human
Microbiome Project (HMP)". It demonstrated that one of three major genera (Cutibacterium
(previously Propionibacterium), Staphylococcus, and Corynebacteria) dominate healthy
human skin, with community composition and diversity differing greatly between people and
between locales (Turnbaugh et al., 2007). Skin is included in this region examined, and it is
evaluated that microbiota studies on skin diseases have increased in recent years. In this review
study, information is given on the relationship between human health and disease development
by focusing on the skin microbiome (Sanford and Gallo, 2013).

2. SKIN MICROBIOTA and SKIN DISEASES

The skin is the largest organ in the human body and, through its physical and chemical barrier
qualities, protects the person from external stimuli. Oily skin areas are extremely acidic,
containing bacteria that may absorb lipids and require or survive in anaerobic conditions (e.g.,
Corynebacterium minutissimum and Cutibacterium spp.). (Cundell, 2018). Bacteria known to
contribute to body odors (e.g., Corynebacterium spp. and Staphylococcus spp.) dwell in wet
skin areas, which are moderately acidic habitats with higher temperatures and humidity levels.
When compared to other skin sites, dry skin locales have the lowest biomass but the highest
bacterial diversity (Grice and Segre, 2011).

Skin microbiota has many functions such as maintaining skin homeostasis, wound healing, and
regulating the natural immune system. Studies have determined that up to 90% of the skin
microbiota consists of Actinobacteria, Firmicutes, Proteobacteria and Bacteriodes. In these
studies, the most common species isolated from the skin were Staphylococcus epidermidis from
the Firmicutes phylum, Malassezia, a fungus of the skin microbiota, and Candida, a yeast
species of the skin microbiota (Cundell, 2018; Gilbert and Lynch, 2019).
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Studies have shown that skin diseases may be caused by an increase or decrease in the number

of microorganisms on the skin. It is being investigated that skin irregularities may be related to

various skin diseases. Psoriasis has been linked to a number of metabolic syndromes and

systemic inflammatory illnesses (Boehncke, 2018). The etiopathogenesis of the disease has
recently been related to the host's microbiota composition (Yan et al., 2017).

Psoriasis is one of these diseases, and studies have reported decreased Propionibacterium and
high Streptococcus levels in the lesional skin of psoriasis patients (Drago et al., 2016).
Researchers note that decreased Propionibacterium may lead to decreased immune tolerance
and an increased propensity for psoriatic inflammation.

Various studies have reported that there may be a connection between the development of
psoriasis and Streptococcal infections. This connection draws attention to the fact that the
observed increase in streptococcus and its relationship with the development of guttate psoriasis
and the worsening of chronic plaque psoriasis may play a role in the pathogenesis of the disease
(Gudjonsson et al., 2003). In another study, it was found that psoriatic lesions have significantly
higher levels of Corynebacterium, Staphylococcus, Propionibacterium, and Streptococcus
(Alekseyenko et al., 2013).

In various studies, it is associated with the connection between gut-skin health. In these studies,
it has been reported that the intestinal microbiota changes the immune system in a way that has
an effect on the skin. In a study conducted in 26 patients with psoriasis, the effects of probiotic
supplementation on the levels of circulating inflammatory markers for 6-8 weeks were
investigated and it was reported that a high decrease in TNF alpha levels was detected in the
probiotic supplemented group after the intervention (Groeger et al., 2013).

Another disease associated with skin microbiota is Atopic dermatitis (AD). Atopic dermatitis
is one of the modern world's most frequent chronic inflammatory skin illnesses. This chronic
recurrent illness, often known as "eczema," is marked by extreme itching and eczematous
lesions. Acute lesions have vivid erythema, oedema, and 00zing, whereas chronic lesions have
xerosis, lichenification, and residual dyspigmentation (Hrestak et al., 2022). Atopic dermatitis
skin is characterized by an expressed microbial imbalance and reduced diversity, as evidenced
by a decrease in the genera Cutibacterium, Streptococcus, Acinetobacter, Corynebacterium,
and Prevotella, and a significant increase in Staphylococcus, particularly S. aureus (Kong et
al., 2012).

Various studies have revealed that the prevalence of S. aureus is related to the disease state. In
a study, S. aureus colonization was detected in 70% of the skin with lesions, 39% of the skin
without lesions, and 62% of the nose. In another study on the subject, it was reported that S.
aureus was not only associated with the disease, but also a decrease in Malassezia species and
an increase in non-Malassezia fungal diversity in patients (Bjerre et al., 2017). A study
discovered differences in S. aureus strain structure isolated from AD skin lesions versus non-
lesional skin: patients with severe AD likely to carry clonal complex 1 (CC1) strains, whereas
asymptomatic persons carry CC30 strains (Fleury et al., 2017).

Studies report that changes in the structure of the skin microbiome, especially the deterioration
in diversity, may be closely related to disease exacerbation and treatment response. Researchers
evaluate that decreasing bacterial diversity may result in worsening of the disease, and that
treatment strategies aimed at reducing the rate of S. aureus may be beneficial in the treatment
of the disease (Kong et al., 2012).

Acne vulgaris is the eighth-most common inflammatory skin disease in the world and is a
chronic inflammatory skin disease of sebaceous gland units (Hay et al., 2014). Excessive sebum
secretion, hyper-keratosis of the hair follicle sebaceous ducts, Cutibacterium acnes overgrowth,
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and inflammation are all involved in the pathophysiology of this condition (Samuels et al.,

2020). C. acnes induces inflammation via toll-like receptor 2 activation, neutrophil chemotactic

factors, and complement pathways, which also produce lipases, proteases, and hyaluronidases
that destroy the pilosebaceous unit (Bernales, 2021).

In a study conducted with acne patients, it was reported that a low glycemic index diet reduced
symptoms by reducing skin inflammation (Kwon et al.,, 2012). Propionibacterium,
Staphylococcus and Malassezia species were isolated from acne follicles, and a correlation was
found between the number of Malassezia species on the skin surface and the number of
inflammatory acne (Akaza et al., 2016). Studies have suggested that Staphylococcus and
Malassezia species are closely related to acne. When comparing lesion-free skin with acne-
prone skin, researchers found that Staphylococci were more dominant in acne lesions and their
prevalence increased in correlation with acne severity.

Various studies have reported that the incidence of Streptococcus or Staphylococcus
colonization in skin wounds is higher and that some of them cause limitations in treatment due
to biofilm formation. However, biofilms formed by bacteria from different groups in the
treatment of wounds cause the disease to progress. Open wounds are always a risk for bacterial
contamination. Bacteria involved in colonization of the skin microbiome are among the groups
that will be the first reservoir at this point (Dominguez-Bello et al., 2019).

3. RESULTS

The skin and intestines are complex immune and neuroendocrine organs. Proper functioning of
both is necessary for homeostasis and survival of the whole organism. Studies have clearly
highlighted the relationship between many skin-related diseases and intestinal dysbiosis.
Therefore, the gut-skin microbiota relationship is clear. In the literature review, it was
determined that the number of studies investigating the effects of dietary factors, which are
indirectly related to the skin flora and directly related to the intestinal flora, on chronic
dermatological diseases has increased. It is thought that increasing studies evaluating the
content and diversity of the skin microbiome in the treatment of atopic dermatitis will help shed
light on the pathogenesis of the disease. Moreover, more clinical studies are needed to reveal
the relationship between the development of psoriasis and Streptococcal infections. In the near
future, treatments targeting specific skin microbiome members may become new forms of
treatment for dermatological diseases. As a result, there are still many unknowns in the skin
microbiota and further research is required.
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Ozet

Gida endiistrisi, siirdiiriilebilir ve niitrisyonel bakimdan yeterli iirlinlere talebin artmasiyla
birlikte bir doniisiim gegirmektedir. Bu donilisiimiin odak noktalarindan birisi ise, alternatif
proteinler ve hayvansal {iriinler yerine gegebilecek bitkisel kaynakli ikame besinlerdir. NOVA
Gida Smiflama Sistemi’nce islenmis ve ultra-islenmis siniflarinda degerlendirilen bitkisel
kaynakl1 vegan lriinlerin niitrisyonel degerlendirmeleri 6nem kazanmaktadir. Bu calismada,
bitkisel protein igeren vegan peynir ikamelerinin toplam protein, aminoasit kompozisyonlari,
vitaminler (Be, Bo, B12) ve kalsiyum (Ca) seviyeleri agisindan arastirilmasi amaglanmistir. Bu
baglamda, istanbul ilinde yerlesik zincir marketlerden ii¢ adet hayvansal peynir ile bu iiriinlerin
muadili {i¢ adet bitkisel protein igeren vegan peynir ikameleri satin almmigtir. Orneklerin
protein, aminoasit kompozisyonlari, Bs, Be, Biovitaminleri ve Ca seviyeleri, Kjeldahl, LC-
MS/MS, HLPC-FLD, HPLC UV-DAD ve ICP-MS yontemleri ile analiz edilmistir. Bulgulara
gore, toplam protein igerikleri hayvansal peynirlerde 20,7 + %4,6 (min. %15,5 — maks. %24,7)
iken, vegan peynir ikamelerinde yalnizca tofu ikamesinde %13,3 olarak bulunmustur. LC-
MS/MS sonuglarina gore, drneklerde en yiiksek aminoasit seviyesi glutamik asit (1410,0 +
352,5 mg/100 g) ve en diisilk aminoasit seviyeleri sistin, sistein ve triptofan (138,3 + 34,6
mg/100 g) icin tespit edilmistir. Orneklerin taurin icermedikleri belirlenmistir. HLPC-FLD ve
HPLC UV-DAD sonugclar tiim 6rneklerin Bs, Bg, B12 vitaminlerini igermediklerini, ICP-MS
analizi ise, Ca diizeyini, hayvansal peynirlerde 568,1 + 310,0 mg/100 g ve vegan peynir
ikamelerinde 17,7 + 8,1 mg/100 g olarak 6l¢miistiir. Ozetle, islenmis ve ultra islenmis vegan
peynir ikamelerinin insan sagligina niitrisyonel etkilerinin sitotoksik, biyoyararlanim ve
molekiiler tabanl teknikler ile genis kapsamli arastirilmasi gerektigi sonucuna varilmistir.

Anahtar kelimeler: Bitkisel protein, vegan peynir ikamesi, protein, amino asit, vitamin,
mineral, niitrisyon

Abstract
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The food industry is transforming with increasing demand for sustainable and nutritionally
adequate products. One of the focal points of this transformation is alternative proteins and
plant-based substitute foods that can replace animal products. The nutritional evaluation of
plant-based vegan substitutes classified into processed and ultra-processed categories is gaining
significant attention. This study evaluated plant-based vegan cheese substitutes' total protein
content, amino acid compositions, vitamins (B6, B9, B12), and calcium (Ca) levels. To do this,
three Cheese varieties of animal origin and three vegan cheese substitutes were purchased from
the retail markets in Istanbul. The total protein contents (%), amino acid compositions, vitamins
B6, B9, and B12, and Ca levels of the collected samples were analyzed using Kjeldahl, LC-
MS/MS, HLPC-FLD, HPLC UV-DAD and ICP-MS techniques, respectively. The results
showed that the protein content was determined to be 20.7 = 4.6% (min. 15.5% — max. 24.7%)
for cheese varieties of animal origin, whereas it was 13.3% in only the tofu sample. The LC-
MS/MS results indicated that glutamic acid had the highest amino acid content (1410.0 + 352.5
mg/100 g). In contrast, cystine, cysteine and tryptophan had the lowest amino acid content
(138.3 + 34.6 mg/100 g), and no taurine was detected in the samples. Similarly, The HLPC-
FLD and HPLC UV-DAD analyses revealed that no samples included vitamins B6, B9, and
B12,. The ICP-MS test indicated that the Ca levels in the cheese varieties were found to be
568.1 = 310.0 mg/100 g in the samples of animal origin and 17.7 = 8.1 mg/100 g in vegan
cheese varieties, respectively. Overall, we concluded that the nutritional effects of processed
and ultra-processed vegan and animal-origin foods on Human health should be investigated
comprehensively through cytotoxic, bioavailability and molecular-based methods.

Keywords: Plant protein, vegan cheese alternative, protein, amino acid, vitamin, mineral,
nutrition
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Ozet

Pseudomonas aeruginosa (P.aeruginosa)nin meydana getirdigi enfeksiyonlar, ¢esitli
antibiyotik gruplarina karsi direng gelisimi sebebiyle saglik kurumlar i¢in artan bir yiik
olusturmakta; bu durum tedavide zorluklara yol agmaktadir. Bu enfeksiyonlar hastane ortami
veya toplum kaynakli olabilmektedir. Hastaneden edinilenlere ‘‘Hastane Kaynakli (HK) P.
aeruginosa enfeksiyonu’’, toplumdan edinilmis olanlara ise ‘‘Toplum Kaynakli (TK) P.
aeruginosa enfeksiyonu’® denmektedir. P. aeruginosa bakterisinin meydana getirdigi
enfeksiyonlarin yayilmasinda ve bulasmasinda bir¢ok parametre dnemli rol oynamaktadir.
Hastaliklar tizerinde etkili olan bu parametreleri belirlemek i¢in istatistik ve matematikte bircok
yontem bulunmaktadir. Calisma, Kuzey Kibris'ta elde edilen P. aeruginosa vakalarimi
kapsamaktadir. Yas, COVID-19 pandemisi ve cinsiyetin HK ve TK P. aeruginosa vakalari
tizerindeki etkisini belirlemek adina lineer regresyon, T-testi, ANOVA testi ve posthoc Tukey
testi gibi istatistiksel yontemler kullanilmigtir. Ayrica elde edilen P. aeruginosa verilerinde
bakterinin antibiyotik diren¢ durumlart da incelenerek Kuzey Kibris’ta TK ve HK P.
aeruginosa bakterisinin ¢oklu ilag direnci (CID) de belirlenmistir. Yapilan ¢alismanin
sonucunda; yillar igerisinde TK P. aeruginosa vakalarinda énemli bir artis olmasi, bu artigin da
kadinlara nazaran erkeklerde daha yliksek olmasi beklenmektedir. Cinsiyetin etkisi HK ve TK
P. aeruginosa vakalarinda ayri ayri olacak sekilde de analiz edilmistir. T-testi sonuglarina gore
cinsiyetin TK P. aeruginosa vakalari lizerinde etkili bir parametre olmadig1 goriilmiistiir. Fakat
HK P. aeruginosa vakalari ile cinsiyet arasindaki iliski anlamli bulunmustur (p degeri = 0.04).
Uygulanan T-testi ile COVID-19 pandemisi ve P. aeruginosa vakalari arasindaki iligki anlaml
¢ikmamis (p>0.05); pandeminin P. aeruginosa vakalar1 tizerinde 6nemli bir parametre olmadigi
sonucuna varilmistir. Son olarak 0-17, 18-35, 36-49, 50 ve iizeri yas gruplari ile P. aeruginosa
vakalar1 arasindaki iligki incelenmis; ANOVA testi sonuglarindan yasin anlamli birparametre
oldugu belirlenmistir. Post-hoc Tukey testi sonuglari, 50 ve iizeri yas grubunun hem hastane
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kaynakli hem de toplum kaynakli P. aeruginosa vakalarinda en anlamli grup oldugunu

gostermistir. Bu ¢alisma ile Kuzey Kibris’taki P. aeruginosa vakalarinda etkili olan bazi

parametreler belirlenmis; bu parametreler ile toplum saghiginin iyilesmesi adina adimlar
atilabilecegi sonucuna varilmistir.

Anahtar kelimeler: Pseudomonas acruginosa, istatistiksel yontemler, toplum sagligi
Abstract

Infections caused by Pseudomonas aeruginosa (P. aeruginosa) are an increasing burden due to
the resistance development to several groups of antibiotics, hence hindering its treatment. This
infection can be acquired either in the hospital setting or in the community: outside of the
hospital referred to as Hospital (HA) and Community (CA) acquired P. aeruginosa,
respectively. In the spread and infection of these kind of diseases, many parameters play a
crucial role. There exist many methods in statistics and mathematics for determining the
effective parameters on diseases. The study is conducted for the obtained P. aeruginosa cases
in North Cyprus. For deciding the effect of age, pandemic and gender on Hospital (HA) and
Community (CA) acquired P. aeruginosa cases, statistical methods including linear regression,
T-test, ANOVA test and posthoc Tukey test were used. Moreover, susceptibility and resistance
of P. aeruginosa was also examined for the collected data with the purpose of indicating
multiple drug resistance (MDR) in the country. The results of the study revealed that a
significant rise is expected only in Community (CA) acquired P. aeruginosa cases in time,
especially in men. The effect of gender was analyzed separately in Hospital (HA) and
Community (CA) acquired P. aeruginosa cases. T-test results clarified that gender is not an
effective parameter on Community (CA) acquired P. aeruginosa cases. On the other hand, it is
found to be significant on Hospital (HA) acquired P. aeruginosa cases with p value 0.04. The
p value of T-test related with pandemic was found to be greater than 0.05 and hence, it was
concluded that pandemic is not a significant parameter on P. aeruginosa cases. Lastly, age was
determined as a significant parameter by ANOVA test with 0-17, 18-35, 36-49, 50+ age groups.
The results of post-hoc Tukey test indicated that 50+ age group is the most significant group in
both Hospital (HA) and Community (CA) acquired P. aeruginosa cases. To conclude, with this
study, some parameters effective in P. aeruginosa cases in North Cyprus were determined.
Hence, necessary plans can be prepared to improve public health with this study by
policymakers.

Keywords: Pseudomonas aeruginosa, statistical methods, public health
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Abstract

Thermocouples have great potential for turning waste heat into a useful source of electricity by
utilizing the transformational Seebeck effect. This paper explores the dynamic field of
thermocouple energy harvesting, providing an in-depth analysis of its concepts, uses, and latest
developments. Firstly, a basic explanation of the thermoelectric effect. Efficiency factors are
examined, providing insights into methods for maximizing energy conversion as a result of
developing material science. Case studies shed light on practical successes that validate the
feasibility and applicability of thermocouple-based energy harvesting. The assessment of
thermocouples' integration potential in renewable energy frameworks provides an insight into
hybrid systems that have the potential to transform sustainable energy generation. Evaluations
of the effects on the environment and the economy highlight how crucial thermocouples are to
reducing carbon emissions and improving energy sustainability. In doing so, this paper
advances the conversation about using thermocouples as a catalyst for change and ushers in a
new era in which waste heat may be converted into a powerful source of energy.

Keyword: Sustainable energy, thermocouple sensor, temperature.
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Abstract

The thermo-mechanical bending response of functionally graded plates (FGP) with porosities
is investigated using a higher order shear deformation theory. The FG porous material
properties vary along with the thickness of the (FGP) layer based on mixture law. The thermo-
mechanical response is determined for simply supported porous plates. Analytical
investigations are verified to present the accuracy of the current high order shear deformation
theory in predicting the thermo-mechanical response of porous plates. The effect of parameters

such as geometric parameters, gradient indexes, porosity coefficients and thermal load are
discussed.

Keywords: Functionally graded, square plate, porosity, thermal environment.
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Abstract

Because plastic and microplastic pollution is persistent and may have negative health impacts
on humans, it has resulted in a great deal of ecological issues. The viability of plastic
degradation by microorganisms has garnered a lot of attention since the biological processes
that break down plastics are crucial for the health of the ecosystem. This paper includes an
overview of the biodegradation mechanism as well as the benefits and functions of several
bacterial enzymes, including PCL-cutinase and PET hydrolase, in the breakdown of various
polymers, including PCL and PET, respectively. Since plastic affects life in all ecosystems,
managing and recycling plastic waste has become a major global concern. Using methods such
as scanning electron microscopy (SEM), Fourier transform infrared spectroscopy (FTIR), and
others, researchers measured changes in several physicochemical and structural features to
study the biodegradation of polyethylene (PE). Nevertheless, these data are insufficient to
establish the precise biodegradation of PE. We outlined the microbial biodegradation of
polyethylene in this review and talked about the latest advancements in the identification of
potential microbial enzymes and their potential applications in the breakdown of PE.
Furthermore, utilizing isotope-labeled PE to trace its metabolism into final products like 13CO,
we discussed the sophisticated technologies accurately employed for monitoring PE
breakdown. We have examined the potential of bacteria that break down plastic as described
by many researchers in this review. As a result, there is a great deal of promise for using
different bacterial strains to efficiently break down plastics to enhance human health and safety.
This review centers on the many kinds of plastics based on their thermal and biodegradable
properties, as well as the sorts of plastics that degrade and how they do so. It also covers the
characteristics of biodegradation and the elements that influence it. These microorganisms are
advantageous for green chemistry to remove hazardous polymers from the environment because
of their capacity for plastic degradation and bioremediation.

Keywords: Scanning electron microscopy (SEM), PCL-cutinase , P olyethylene (PE), Plastic,
Microplastic pollution, Bioremediation.
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Abstract

wind farms are a realistic option for producing renewable energy. There are numerous
challenges in ensuring higher-quality power enters the grid, as required by increasingly strict
grid rules. The wuse of Flexible Alternate Current Transmission  Systems
(FACTYS) devices in the system,
particularly the Static Synchronous Condenser (STATCOM), which employs the notion of
reactive power, could overcome these concerns (injection or absorption). The change of
voltage (drop voltage or overvoltage) at the bus bar connection is one of the main causes of
wind network separation. The usage of STATCOM allows for voltage regulationand grid-
connected wind to be maintained even in the face of severe disturbances. In this work,
we propose a study of the importance of employing STATCOM when a wind farm is
established, and we will look at the effect of injecting reactive power to keep the voltage at the
nominal value. This chance allows the wind farm to be connected to the power grid. Simulation
in MATLAB justifies the choice of this investigation.

Keywords: wind power, reactive compensation, STATCOM, capacitor banks
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Abstract

Adhesive bonding is frequently used to manufacture complex-shaped structures that couldn’t
or wouldn't be so easy to fabricate in a single component, to provide a structural bond that,
theoretically, should be as resistant as the base material. Adhesive joints are gradually replacing
traditional bonding methods such as welding and bolted or riveted joints, due to their easier
manufacturing, lower cost, possibility to bond different materials, better strength, among other
advantages. Fiber-reinforced composite materials are extensively used in many industries, such
as boat building, automotive and aeronautic, being used in structures that require high specific
strength and stiffness, which reduces the weight of components while maintaining the necessary
strength and stiffness to withstand the applied loads. Although the manufacturing methods
reduce to the maximum the connections through advanced manufacturing techniques, these are
still necessary due to component size and design, technological and logistical limitations. In
many structures, the combination of composites with metals such as aluminum or titanium
brings design benefits.

This work aims to study, by experimentation and cohesive zone modelling (CZM), single-L
adhesive joints between aluminum components and carbon-epoxy composites under a peel
loading, considering different joint configurations and adhesives of distinct ductility. The
addressed geometric parameters are the L-part thickness (tr2) and overlap length (Lo). The
numerical analysis enabled the study of stress distributions, damage variable evolution,
strength, and failure modes. The experimental tests validated the numerical results and provided
design guidelines for single-L joints. It was shown that the L-part geometry and adhesive type
highly influence the joints strength.

Keywords: Finite Element Method; Cohesive Zone Models; Adhesively-bonded joints;
Structural adhesive; Mechanical tests.
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Abstract

The industrial applications of bonded joints have been increasing, instead of more traditional
methods like welding, brazing, and bolted and riveted joints. This is due to the advantages
offered by bonded joints, opposed to the other joining methods, such as less weight and better
behavior under cyclical or fatigue loads, enabling joining different materials and smaller stress
concentrations. In order to increase the confidence in the design of adhesive structures, it is
important to accurately predict their strength and respective fracture properties (critical strain
energy release rate in tension, Gic, and shear, Giic). These properties are directly related with
Fracture Mechanics and are estimated by an energetic analysis. Three types of data reduction
models are available: models that require the measurement of crack length, models that use an
equivalent crack length and models based on the J-integral. Since bonded joints are typically
loaded in mixed-mode (combination of tensile and shear loads), it is highly important the
perception of the fracture behavior under these conditions, namely the strain energy release
rates with respect to different criteria or fracture envelopes. This comparison allows, for
example, the investigation of the most suited energetic criterion to use in numeric models based
on cohesive zone models.

This work consists of an experimental study using Single-Leg Bending (SLB) tests in
specimens bonded by three kinds of adhesives, to compare their fracture properties. With this
purpose, different models are applied to obtain the strain energy release rate in tension, G;, and
shear, Gy, either requiring the measurement of the crack length or based on the use of an
equivalent crack length. Afterwards, a comparison of the obtained G, and Gy results of each
adhesive is performed. The results were also plotted against several fracture envelopes to
understand which is the most adequate criterion to be used for each adhesive. A very good
agreement was found between G, and Gy estimation methods, apart from the most ductile
adhesive, for which the method based on the equivalent crack presented slightly higher results.

Keywords: Carbon-epoxy, Fracture toughness, Mixed-Mode fracture, Structural adhesive.
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Abstract

In this research study, the strength development of cement mortar (CM) containing recycled
pavement asphalt (RAP) as a fine aggregate replacement for natural sand was investigated
through rheology and mechanical resistance. For this, mixtures of mortars have been made at
different replacement rates of : 0, 25, 50, 75 and 100%, with a W/C ratio of 0.5. The tests consist
in determining the superplasticizer requirement to have a plastic consistency of the mortar
according to the content of the FRCA. The effect of RAP replacement rate and reinforcement
time on resistance development was evaluated. RAP had a slower rate of absorption than th
natural sand. Replacing RAP in an optimal ratio of 25% increased cementitious product
production and compressive strength, which was insufficient for cement hydration. The results
of this research will facilitate the design of the RAP-CM mixture at different RAP replacement
rates, water/C ratios and curing times.

Keywords: Recycled pavement asphalt sand, Superplasticizer, Rheological properties,
Mechanical resistance.

175



ASES VII. INTERNATIONAL HEALTH, ENGINEERING AND SCIENCES CONFERENCE
NOVEMBER24-26, 2023, ISTANBUL, TURKIYE
CONFERENCE BOOK
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Abstract
Throughout this paper, we assume that the reader is familiar with the fundamental results and
the standard notations of the Nevanlinna value distribution theory of meromorphic function on

the complex plane € and in the unit disc D_{ZEC' |Z‘<1} (see [haym, yang]). The
importance of this theory has inspired many authors to find modifications and generalizations
to different domains. Extensions of Nevanlinna Theory to annuli have been made by [bieb, khri,
kond, korh, mark]. In this paper, we concentrate our investigation near an isolated essential

singular point. We start to give the appropriate definitions. Set C:CU{OO} and suppose
that flz) is meromorphic in , where . Define the counting function of by

N, (r,f)z —I n(t’f)_tn(oo’f)dt—n(ao,f)logm

where alt, f) counts the number of poles of 1z) in  the
region {ZEC: tS|z—zD|}u{oo}
function by

each pole according to its multiplicity; and the proximity

f(z0 —re™ } do.

‘ l 2r .
m__(](f’,f)zﬂj-ln
0

Keywords: meromorphic, complex, Nevanlinna.
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PLAN FOR EXAMINATION, PRACTICE AND STRATEGY
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ABSTRACT

As far back as the modern unrest, critical improvement in specialized advancement has
prevailed with regards to changing various manual undertakings and cycles that had been in
presence for a really long time where people had arrived at the restrictions of actual limit.
Computerized reasoning (simulated intelligence) offers this equivalent extraordinary potential
for the increase and expected substitution of human undertakings and exercises inside many
modern, scholarly and social applications. The speed of progress for this new simulated
intelligence mechanical age is faltering, with new leap forwards in algorithmic Al and
independent navigation, causing new open doors for proceeded with advancement. Man-made
reasoning is a thriving mechanical space equipped for modifying each part of our social
communications. In training, man-made intelligence has started delivering new educating and
learning arrangements that are currently going through testing in various settings. Simulated
intelligence requires progressed foundations and a biological system of flourishing pioneers,
however what might be said about the urgencies of emerging nations? Will they need to sit tight
for the "extravagance" of simulated intelligence? Or on the other hand should man-made
intelligence be vital to handle quickly to lessen the computerized and social separation? These
are a portion of the inquiries directing this report. In such manner, this earnest conversation
ought to be taken up with an unmistakable image of what's going on and what should be
possible. This report assembles instances of how computer based intelligence has been
presented in schooling around the world, especially in emerging nations. It likewise plants the
seeds of discussions and conversations with regards to the 2019 Portable Learning Week and
then some, as a component of the various ways of achieving Maintainable Improvement
Obijective 4, which targets training. The principal segment of this record examinations how
computer based intelligence can be utilized to further develop learning results. It presents
instances of how artificial intelligence innovation can assist school systems with involving
information to work on instructive value and quality in the creating scene. The segment is
partitioned into two points that address academic and framework wide arrangements') computer
based intelligence to advance personalization and better learning results, investigating how
man-made intelligence can lean toward admittance to schooling, cooperative conditions and
insightful mentoring frameworks to help educators. We momentarily present cases from
nations, for example, China, Uruguay, Brazil, South Africa and Kenya as models test
arrangements imagined from public strategies, generous and confidential associations. ii)
Information examination in Schooling the Executives Data Frameworks (EDF). Here we
present open doors for working on a state's ability to oversee huge scope schooling systems by
expanding information from schools and getting the hang of, introducing cases from Joined
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Bedouin Emirates, Kenya, Bhutan, Kyrgyzstan and Chile. The subsequent segment "Planning
students to flourish in a simulated intelligence immersed future™ investigates the various means
by which state run administrations and instructive establishments are reevaluating and
modifying instructive program to get ready students for the rising presence of artificial
intelligence in all parts of human movement. In view of models from various settings, the
segment is additionally separated into two principal parts: 1) "another educational plan for a
computerized and simulated intelligence controlled world" explains further on the significance
of progressing in advanced skill structures for educators and understudies. A few current drives
are introduced, for example, the "Worldwide System to Quantify Computerized Education™ and
"ICT Capabilities and Norms from the Instructive Aspect"”. The conversation of the curricular
aspect is widened to remember new encounters for creating computational reasoning for schools
with models from the European Association, Joined Realm, Estonia, Argentina, Singapore and
Malaysia. The subsequent part is more centered around fortifying simulated intelligence limits
through post-fundamental instruction and preparing. How might every nation set up the
circumstances for a simulated intelligence controlled world? Here we present probably the most
progressive cases from created nations who are producing far reaching intends to handle this
inquiry, specifically France, South Korea and China. We additionally present a few cases from
the specialized and professional instruction and preparing area and a few valuable open doors
from non-formal and casual learning situations. The last segment tends to the difficulties and
strategy suggestions that ought to be essential for the worldwide and nearby discussions in
regards to the potential outcomes and dangers of presenting artificial intelligence in schooling
and planning understudies for an artificial intelligence fueled setting. Six difficulties are
introduced: The main test lies in fostering an exhaustive perspective on open strategy on man-
made intelligence for economical turn of events. The intricacy of the mechanical circumstances
expected to progress in this field require the arrangement of various elements and
establishments. Public approaches need to work in organization at worldwide and public levels
to make an environment of computer based intelligence that serves economical turn of events.
The subsequent test is to guarantee consideration and value for man-made intelligence in
schooling. The most un-created nations are in danger of experiencing new mechanical,
monetary and social partitions with the advancement of man-made intelligence. A few
fundamental impediments, for example, essential innovative foundation should be looked to lay
out the fundamental circumstances for executing new methodologies that exploit computer
based intelligence to further develop learning. The third test is to get ready educators for a man-
made intelligence controlled schooling while at the same time planning simulated intelligence
to figure out training, however this must in any case be a two-way street: educators should
master new computerized abilities to involve artificial intelligence in an educational and
significant manner and man-made intelligence engineers should figure out how educators work
and make arrangements that are feasible, all things considered, conditions. The fourth test is to
foster quality and comprehensive information frameworks. Assuming we are going towards the
data fictions of training, the nature of information ought to be our central concern. It's
fundamental to foster state capacities to further develop information assortment and
systematization. Computer based intelligence improvements ought to be a chance to expand the
significance of information in schooling system the executives. The fifth test is to make research
on artificial intelligence in schooling huge. While it very well may be sensibly expected that
examination on simulated intelligence in training will increment before long, it is by the by
worth reviewing the hardships that the schooling area has had in checking out instructive
exploration in a huge way both for training and strategy making. The 6th test manages morals
and straightforwardness in information assortment, use and scattering. Computer based
intelligence opens numerous moral worries with respect to admittance to schooling system,
suggestions to individual understudies, individual information fixation, risk, influence on work,
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information protection and responsibility for taking care of calculations. Artificial intelligence
guideline will in this way require public conversation on morals, responsibility,
straightforwardness and security. The report closes with an open greeting to make new
conversations around the purposes, potential outcomes and dangers of simulated intelligence in
schooling for maintainable turn of events. The effect of computer based intelligence could be
critical, with enterprises going from: finance, medical care, fabricating, retail, store network,
strategies and utilities, all possibly upset by the beginning of artificial intelligence advances.
The review unites the aggregate understanding from various driving master supporters of
feature the huge open doors, sensible evaluation of effect, difficulties and potential examination
plan presented by the fast development of computer based intelligence inside various areas:
business and the executives, government, public area, and science and innovation. This
examination offers critical and convenient understanding to simulated intelligence innovation
and its effect on the eventual fate of industry and society as a general rule, while perceiving the
cultural and modern impact on speed and bearing of simulated intelligence improvement.

Keywords: specialized, fortifying, sensibly, reviewing, sensible, perceiving.
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ABSTRACT

The combination of Human Asset The board (HRM), Bookkeeping, and Man-made brainpower
(computer-based intelligence) holds huge commitment for associations hoping to upgrade
effectiveness, independent direction, and by and large execution. Man-made intelligence can
mechanize routine HR and bookkeeping undertakings, for example, finance handling,
information passage, and applicant screening, opening up HR for additional essential exercises.
Smoothing out processes through robotization lessens the probability of blunders and upgrades
generally speaking effectiveness. Artificial intelligence can examine immense measures of HR
and bookkeeping information to recognize examples, patterns, and experiences. Prescient
examination can help in labor force arranging, monetary determining, and ability the board,
empowering associations to settle on additional educated choices. Artificial intelligence fueled
instruments can further develop the enlistment cycle by investigating resumes, recognizing
reasonable applicants, and in any event, directing starting meetings. Prescient examination can
aid ability maintenance by distinguishing factors adding to representative turnover and
recommending methodologies for development. Robotization and simulated intelligence driven
cycles can prompt expense reserve funds by lessening the requirement for physical work in dull
assignments. Further developed dynamic in view of information examination can add to better
monetary administration and asset assignment. Artificial intelligence can be utilized to
customize representative encounters, from onboarding to progressing proficient turn of events.
Chatbots and remote helpers controlled by artificial intelligence can give fast reactions to
worker inquiries, working on by and large fulfillment. Incorporating artificial intelligence into
HR and bookkeeping includes taking care of delicate representative and monetary information.
Guaranteeing information security and protection is a basic test. Computer based intelligence
frameworks can sustain predispositions present in authentic information. This is a worry,
particularly in HR, where one-sided calculations could prompt unfair practices in enlistment
and worker the executives. Representatives might oppose artificial intelligence mix because of
worries about work uprooting or changes in work elements. Powerful change the executive’s
techniques are fundamental. Carrying out artificial intelligence arrangements requires
specialized ability, and associations might confront difficulties in finding or fostering the vital
abilities inside their groups. The utilization of simulated intelligence in HR and bookkeeping
brings up moral issues, for example, straightforwardness in direction, responsibility for
artificial intelligence driven activities, and the moral utilization of worker information. Create
and stick to moral simulated intelligence standards to guarantee reasonableness,
straightforwardness, and responsibility in simulated intelligence driven direction. Include
representatives in the simulated intelligence reconciliation process, give preparing on new
innovations, and address worries to cultivate an uplifting outlook toward change. Lay out
vigorous information administration strategies to guarantee the security, protection, and nature
of HR and bookkeeping information. Cultivate joint effort between HR, bookkeeping, and IT
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divisions to guarantee an all-encompassing way to deal with simulated intelligence

incorporation that tends to the requirements of each capability. Consistently evaluate the effect

of simulated intelligence reconciliation, screen for inclinations, and make changes as important

to guarantee continuous viability and moral use. All in all, the reconciliation of HRM,

bookkeeping, and computer-based intelligence holds enormous potential for associations

looking to advance their tasks. In any case, cautious thought of moral, specialized, and human
variables is vital for fruitful execution and long-haul benefits.

Keywords: mechanize, probability, bookkeeping, fueled, Chatbots, incorporation.
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Abstract
In this paper, we study the recursive kernel estimator of the conditional distribution of a scalar

response variable Y given a functional random variable X. Our estimator is obtained by using
the robust approach. We prove under general conditions, the asymptotic normality of the
construct estimate.

Keywords: Recursive estimation, Conditional cumulative distribution, Functional random
variables, Semi-metric space, small balls probability.
Introduction

Nonparametric estimation of the Conditional cumulative distribution function is quite important
in a variety of fields such survival analysis or in seismology. In this context we interest in the
recursive estimation of the conditional distribution function for functional data.

The main aim of this paper, is to establish, under general conditions the asymptotic normality
of the recursive kernel estimate of Conditional cumulative distribution function introduced by
Benziadi and et al.

[3]. Note that, one the main difficulties with functional variables, relies on the difficulty for the
choosing some appropriate measure of reference in infinite dimensional spaces.

Our approach is based on L1-norm method, using the estimator intoduced by Benziad and et al.
[3]. The first result in this context, was given by Laksaci and et al. [6]. For more Laksaci and
Maref [8] gives the uniform speed of convergence of the estimator proposed by Laksaci and et
al. [6], more recently Laksaci and Hashemi [9] built a new estimator for the distribution function
conditional based on local linear estimation.

As discussed the main advantage of this estimate is the fact that it is easily updated each time
an additional observation becomes available without resorting to past data, through its recursive
relationship (see,Amiri et al. [2], Bouadjemi [4] for more discussion in this relationship).

The outline of this paper is as follows: We present our recursive estimation in Section 2. The
asymptotic normality of the proposed estimator..

References

[1] Amiri,A., (2012) Recursive regression estimators with application to nonparametric
prediction J. Nonparam. Statist. 24, Pages 169-186.

182



ASES VII. INTERNATIONAL HEALTH, ENGINEERING AND SCIENCES CONFERENCE

NOVEMBER24-26, 2023, ISTANBUL, TURKIYE

CONFERENCE BOOK

[2] Amiri, A. Crambes, Ch. and Thiam, B. (2014) Recursive estimation of nonparametric

regression with functional covariate, Computational Statistics & Data Analysis 69, Pages 154
172.

[3] Benziadi, F. Laksaci, A. and Tebboune, F. (2016) Recursive kernel estimate of

the conditional quantile for functional ergodic data, communications in statisticstheory and
methods, 2016, VOL. 45, NO. 11, 3097-3113.

[4] Bouadjemi, A. (2014). Asymptotic normality of the recursive kernel estimate of conditional
cumulative distribution function Journal of probability and statistical sciences, 12, Pages 117—
126.

[5] Ferraty, F., Laksaci,A., Tadj,A., andVieu, P. (2010). Rate of uniform consistency for
nonparametric estimates with functional variables. Journal of statistical planning and inference,
140, Pages 335-352.

[6] Ferraty, F., Laksaci, A. and Vieu, P. (2006). Estimating some characteristics of
theconditional distribution in nonparametric functional models. Stat. Inference Stoch.Process.,
9, Pages 47-76.

183



ASES VII. INTERNATIONAL HEALTH, ENGINEERING AND SCIENCES CONFERENCE
NOVEMBER24-26, 2023, ISTANBUL, TURKIYE
CONFERENCE BOOK
BASIC BAKING CLASS FOR RURAL VILLAGERS IN RANAU, SABAH,
MALAYSIA

MARC ISAAC ROBIN @ JOSUE, ESRA ERVINA FREDOLIN,
SITI AISA BINTI BASUNI

Keningau Vocational College, Bakery & Pastry Department, Keningau, Sabah

Abstract

The purpose of this project is to conduct a series of baking classes on several types of bread for
the residents of a village situated in Ranau, a valley located in the Malaysian state of Sabah. It
was discovered that the residents of this village expressed interest in learning on how to bake
which they can turn into a productive pastime or to generate income. Hence, this project was
developed to assist them in acquiring the basic skills in making several types of bread that only
require the most affordable ingredients and basic baking equipment.

Keywords: baking, bread, entrepeneurship
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Ozet

Yeralt1 sularinda ve igme suyunda nitrat kirliligi diinya ¢apinda giderek ciddi bir sorun haline
gelmistir. Cezayir'de yeralti suyunun nitratlarla kirlenmesi endise verici hale geldi. igme
suyundaki fazla nitrat, cocuklukta methemoglobinemiye (mavi bebek sendromu) neden olabilir
ve tiikliriikte nitratin nitritlere indirgenmesi, kanserojen olarak bilinen nitrozaminlerin
olusumuna neden olabilir. Iyon degisimi, ters ozmoz, elektrodiyaliz, heterotrofik
denitrifikasyonu igeren nitrat giderimi i¢in mevcut farkli teknolojiler arasinda en umut verici
stirecler gibi goriinmektedir. Bu siirecte bakteri, nitrati solunum icin kullanir ve bir dizi
reaksiyonla onu nitrojen gazina doniistiiriir:

Bu caligmada, dogal bir organik madde olan nitratlarla kirlenmis simiile yeralt1 sularindan
nitratlarin uzaklastirilmas1 amaciyla; mese palamudu fincan tozu, bir karbon kaynagi olarak ve
toplu denitrifikasyon igin bir biyofilm destegi olarak kullanildi. Baslangi¢ nitrat
konsantrasyonu, karbon kaynagi miktar: ve pH gibi ¢esitli deney kosullarinin etkisi arastirildi.
1 L'lik Erlenmeyer sisesinde seri testler yapildi, KNO3, mineral tuzlari ile hazirlanan 900 mL
sentetik yeralti suyuna 100 mL as1 eklendi. eklendi. Elde edilen sonugclar, sistemin yiiksek
denitrifikasyon sagladigini, pH 7 oldugunda 24 saatlik inkiibasyon sonrasinda nitrat gideriminin
%098'in iizerinde oldugunu, NO3- = 70 mg/L ve mese palamudu kaplarindan 8 g/L
konsantrasyonlu toz oldugunu gostermektedir. Atik sudaki NO2 diizeyi 0,07 mg/L'nin
altindaydi. pH 7,1, NO3- = 70 mg/L ve biyokiitle konsantrasyonu 3 g/L oldugunda, 3 saatlik
inkiibasyonun ardindan nitrat giderimi %95'in tizerindeydi. Atik sudaki NO2 diizeyi 0,0030
mg/L'nin altindaydi. Sonuglarimiz kamis tozunun i¢gme suyuna ilave aritma ile
denitrifikasyonda kullanilmasinin miimkiin oldugunu gostermektedir.

Anahtar Kelimeler: Biyolojik denitrifikasyon, mese palamudu kaplari, Nitrat, Su aritma
Summary

Nitrate pollution of groundwater and drinking water has become an increasingly serious
problem across the world. In Algeria, pollution of groundwater by nitrates has become
alarming. Excess nitrates in drinking water can cause childhood methemoglobinemia (blue
baby syndrome) and the reduction of nitrate to nitrites in saliva can induce the formation of
nitrosamines, which are known carcinogens. Among the different technologies available for
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nitrate removal involving ion exchange, reverse osmosis, electrodialysis, heterotrophic

denitrification seem to be the most promising processes.In this process, the bacteria uses the
nitrate for respiration, converting it to nitrogen gas through a series of reactions:

NO3~ — NO;” — NO — N;O — Ny

In the present study, in order to remove nitrates from simulated groundwater contaminated with
nitrates, a natural organic substance; acorn cup powder was used as a carbon source and as a
biofilm support for batch denitrification. The effect of various experimental conditions such as
initial nitrate concentration, amount of carbon source and pH was studied.Batch tests were
carried out in a 1L Erlenmeyer flask, 100 mL of inoculum was added to 900 mL of synthetic
groundwater prepared with KNOs, mineral salts were added. The results obtained show that the
system achieved high denitrification, nitrate removal was above 98% after 24 hours of
incubation when the pH was 7, NO3™ = 70 mg/L and 8 g/L concentration powder from acorn
cups. The NOz™ level in the effluent was less than 0.07 mg/L. Nitrate removal was above 95%
after 3 hours of incubation when pH was 7.1, NOz™ = 70 mg/L and 3 g/L biomass concentration.
The NO: level in the effluent was less than 0.0030 mg/L. Our results suggest that it is possible
to use reed powder in denitrification with additional treatment for drinking water.

Keywords : Biological denitrification, acorn cups, Nitrate, Water treatment
l. Introduction

Due to agricultural runoff and treated wastewater discharged to receiving waters, nitrate
pollution of groundwater and drinking water has become an increasingly serious issue
throughout the world since the 1970s1 . Excess nitrates in drinking water can cause infantile
methemoglobinemia (blue baby syndrome) and reduction of nitrate into nitrites in saliva might
induce the formation of nitrosamines known as carcinogens. The nitrate levels of lower than 10
mg NO3 — N /L are regulated by the US Environmental Protection Agency and 50 mg NO3 -
/L by World Health Organization and European Economic Community to prevent the risks to
human health4 .

Among the various technologies available for nitrate removal involving ion-exchange, reverse
osmosis and electrodialysis5 , heterotrophic denitrification seems to be the most promising
process6 . It proves more economical, practical on a large scale and presents a permanent
solution by ultimately reducing nitrate to nitrogen gas which returns reactive nitrogen to the
atmosphere and maintains the balance of the global nitrogen budget. Recently, solid phase
denitrification using solid substances involving natural organic substances such as woods chips,
wheat straws, cottons, maize cobs, reeds etc. and synthetic biodegradable polymers serving as
carbon source for denitrification and biofilm carriers, has proved to be promising alternative to
remove nitrate from water and wastewater. In this process, heterotrophic bacteria use organic
carbon for both growth and as an electron source. The efficiency of the process depends on an
adequate supply of organic carbon that can act as an electron donor for the reduction of nitrate
to nitrite and finally to nitrogen gas. The bacteria uses nitrate for respiration, converting it to
nitrogen gas by a sequence of reactions:

NO;~ — NO,~ — NO — N,O — N,*

In the present study, in order to remove nitrate from simulated nitrate-contaminated
groundwater, a natural organic substances reed powder and acorn cup powders were used as
carbon source and biofilm carrier for denitrification in batch. The effect of varied experimental
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conditions as initial nitrate concentration, carbon amount change and pH was investigated 2.
Material and Methods

Batch experiments were performed to investigate the water denitrification efficiency using reed
powder and acorn cup powders as carbon source and biofilm carrier; they were washed with
distilled water, dried under laboratory conditions, crushed, reduced, passed through 1.25 mm
sieve and then preserved at 280C. The same collected material was used in all experiments .

Batch assays were conducted in 1L Erlenmeyer flask (fig. 1). The experiments were conducted
in total darkness; the systems were covered with aluminium paper to prevent light penetration
and under anoxic conditions (the headspace gas contained O2 initially, but it was rapidly
consumed by bacteria). The inoculum used was a mixture of 50 mL of adapted activated sludge
from a domestic wastewater treatment plant in Boumerdes, Algeria and 50 ml without
acclimation to nitrate. (Inoculation with adapted activated sludge to the substrate and operating
conditions is a serious gain of time). 100 mL of the inoculum was added into a 900 mL of
synthetic groundwater prepared with KNO3 (50 -130 mg/L NO3 - ), the mineral salts media
contained the following final concentration in mg/L: CaCl2.2H20 (1.32), FeCl3.6H20(0.12),
K2HPO4(5), MgSO4.7H20 (2), (NH4)6 M07024.4H20(0.01), ZnSO4.7H20(0.1) and trace
elements composed of CoCl2.2H20(0.01), CuSO4.5H20 (0.02), NiSO4.6H20(0.01),
H3B03(0.005), MnCI2.4H20 (0.023)12,20,24 . The reactors were mixed using a magnetic
stirrer at 250 rpm in all phases except for the settling and decanting phases

At the end of each experiment, the supernatant was collected using a syringe for nitrate, nitrite
and pH analysis according to standard methods for the examination of water and wastewater.
The volume of 80 ml of sample is taken for analysis and an equal volume of the nitrate solution
is added.

Adapted activated sludge was obtained by cultivating the mixture of 100 ml of activated
sludge,separately 1 g of reed powder or acorn cup powders and 900 ml of nitrate solution at 50
mg/L of NO3 — are added with mineral salts. The reactors were inoculated and maintained in
batch mode for 21 days.

For the study of the pH influence on biological denitrification, synthetic water was adjusted to
the desired pH by changing the ratio of phosphate salts (K2HPO4 and NaH2PO4.H20). The
NO3 - removal efficiency during the experimental period was calculated based on the following
equation:

R (%)= (Cin — Cen) *100 /Cin

where Cin (mg/L) and Cen (mg/L) were the concentrations of NO3 - in the flasks at the
beginning and end of the study respectively.
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Figure 1: Biological denitrification in batch reactor
3.Results and Discussion
3.1Chemical compounds of the sawdust:

The main chemical compounds were determined for: humidity (Hu), total ash (TA) as well as
some mineral elements analyzed by atomic absorption spectrometry (Zn, Cu, Fe, Mn, Cd, Pb).
The chemical composition of reed powder and acorn cup powder is given in tablel. The
moisture content indicates the stability of the products against the risks of deterioration during
storage. According to the results found (table 1), reed powder and acorn cup powder have
respectively 1.74 and 3.45 ash content, therefore they are very rich in organic matter such as
carbon which is a nutrient used as source energy for growth and development of denitrifying
bacteria. They are rich in nutrients such as Zn2 + and Fe + 2 which are constituents of certain
enzymes necessary for the growth and development of denitrifying bacteria.

Table 1 : Chemical composition of reed powder and acorn cup powder

Parameters Value Référence
Reed Acorn cup
powder powder
Hu (%) 6.14 6.24 NF Vv 03-903
TA (%) 1.74 3.45 NF Vv 05-113
Zn (ng/g) 70 86.3 NF V 05-113
Cu (ng/g) 25.46 8.83 NF V 05-113
Fe (ng/g) 213.4 65.85 NF V 05-113
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Mn (ug/g) / 145.9 NF V 05-113
Cd(pg/g) 0.303 0.432 NF V 05-113
Pb (ug/g) 0.435 2.903 NF V 05-113

3.2.Studies of parameters influencing denitrification with Reed powder
3.1.1.Effect of initial nitrate concentration

The advancement of the sludge age significantly improves the denitrification efficiency, so the
sludge added to the reactor is composed of 50 ml of already adapted bacteria and 50 ml of
young bacteria.

Nitrate removals are presented as a function of initial nitrate concentration at the end of the 2

h d’ incubation (fig. 2). The data indicated that when initial nitrate concentration increased to
130 mg/L, NO3 - removal efficiency increased to approximately 93%. This can be explained
by the fact that when the initial amount of nitrate increases, the amount of enzyme nitrate
reductase increases and thus denitrification improves.

Figure 3 showed also that the accumulation of NO2 - as intermediate product was low (less
than 0.009 mg/L) with 50 to 130 mg/L NO3 - . The test resulted in a slight fluctuation of pH
from 6.95 to 7.35 (figure 4). In the view of these results, denitrification was slightly influenced
by initial nitrate concentration and we noted a good nitrogen removal performance over a wide
range of nitrate concentrations.
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Figure 2: Effect of initial nitrate concentration on denitrification (Conditions: pH=7.0; biomass
concentration=1g/L and Time = 2 hours)
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Figure 3: NO2 - levels in the effluent (Conditions: pH=7.0; biomass concentration=1g/L
and Time = 2 hours)
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Figure 4: The pH in the effluent (Conditions: pH=7.0; biomass concentration=1g/L and
Time = 2 hours)

3.1.2.Effect of biomass concentration

The carbon to total nitrogen ratio is a measure of the electron donor to acceptor ratio in
biological denitrification. To determine the influence of carbon amount on nitrate removal, the
biomass concentration was varied from 1 to 8 g /L. At the end of the 2 h incubation, the results
(fig. 5) showed that the denitrification efficiency increased with the increasing carbon source
amount until reaching complete denitrification with biomass concentration of 6 g/L. As
described previously by Ovez, increasing carbon source increased the adaptation surface area
for the denitrifying population. A high potential denitrification velocity would thereby be the
result of more metabolically active bacteria in the denitrification medium. In biological
denitrification, nitrite production is known to be one of the main limitations because it inhibits
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bacterial growth and is retained in the water.
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Figure 5: Effect of biomass concentration on the nitrate removal (Conditions: [NO3 - ]= 70
mg/L; pH=7.1
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Figure 6: NO2 - levels in the effluent (Conditions: [NO3 - ]= 70 mg/L; pH=7.1)
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Figure 7 : The pH in the effluent (Conditions: [NO3 -] =70 mg/L; pH= 7.1 and Time 2 hours)
3.1.3.Effect of initial pH on denitrification

The pH has an important influence on the control of biological denitrification. Denitrification
can take place in the pH range 4— 11, but most of the bacteria are slightly basophilic with a pH
optimum range of 7.5-8.5 33. Denitrification was tested according to initial pH. The different
initial pH values were studied in the reactors maintained at a constant C/N ratio (1 g sawdust,
70 mg/L NO3 - ). This was done by adding quantities of KH2PO4 to vary the acidity and
quantities of Na2HPO4 for the basicity. As seen from figure 8, the pH values investigated
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resulted in small amounts of variations in the performance of the denitrification reaction; nitrate

removal was greater than 91% at the end of the 2 h incubation. The optimal pH is 7.13.

However, in the literature, the optimal of pH was found by Yang and Bingfallen34 equal to 7.1.

Foglar and Vukovié35 found 7.4 and Lykiardopol et al36 found around 7 to 7.5. The
concentration of nitrite was detected at less than 0.45 mg | -1 in the effluent (figure 13)
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Figure 8: Nitrate removal for different values of pH (Conditions: [NO3 - ]= 70 mg/L , biomass
concentration=1g /L)
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Figure 9: NO2 - levels in the effluent (Conditions: [NO3 - ] = 70 mg/L, biomass
concentration=1g/L and time =2 hours)

3.3. Studies of parameters influencing denitrification with Acorn cup powder
3.3.1 Effect of initial nitrate concentration

Nitrate removals are presented as a function of initial nitrate concentration at the end of the

lday h incubation (fig. 10). The data indicated that when initial nitrate concentration
increased from 50 to 110 mg/L, NO3 - removal efficiency increased gradually to approximately
93%. This can be explained by the fact that when the initial amount of nitrate increases, the
amount of enzyme nitrate reductase increases and thus denitrification improves. Then,
denitrification efficiency decreases slightly for higher initial nitrate concentration 130m/I
because of the slight reduction in the C/N of cultures.
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Figure 10: Effect of initial nitrate concentration on denitrification, pH =7
Conditions: pH=7.0; biomass concentration=1g/L)
3.2.2.Effect of biomass concentration

To determine the influence of carbon amount on nitrate removal, the biomass concentration was
varied from 2 to 12 g /L. At the end of the 1day incubation, the results (fig. 11) showed that
the denitrification efficiency increased with the increasing carbon source amount until reaching
complete  denitrification ~ with  biomass  concentration of 8 g/L  (97%).
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Figure 11: Effect of biomass concentration on the nitrate removal (Conditions: [NO3-] = 50
mg/L, pH =7 and time = 1 days

3.3.3. Effect of initial pH on denitrification

Denitrification was tested according to initial pH. The different initial pH values ( 45,7
and 11.5) were studied in the reactors maintained at a constant C/N ratio (1 g sawdust, 50 mg/L
NO3 - As seen from figure 12, the pH values investigated resulted in small amounts of
variations in the performance of the denitrification reaction; nitrate removal was greater than
98% at the end of the 1 day incubation. The optimal pH is 7.
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Figure 12: Nitrate removal for different values of pH ([NO3-] = 50 mg / L, time 1 days and
biomassc=1g/L

4.Conclusion

The results obtained from batch denitrification experiments using reed powder as carbon source
and biofilm support show that the system achieved high denitrification, nitrate removal was
above 92% after 2 hours of incubation when the pH was 7, NO3- = 70 mg/L and 1g/L biomass
concentration. The NO2-level in the effluent was less than 0.030 mg/L. The results also showed
a significant effect of C/N ratio on process performance.

For the batch denitrification experiments using acorn cup powder as carbon source and biofilm
support, the results obtained show that the system achieved high denitrification, nitrate removal
was greater than 98.71% after 1 day of incubation when the pH was 7, NO3- = 50 mg/L and
1g/L biomass concentration. The NO2-level in the effluent was less than 0.030 mg/L.

The results also showed a significant effect of C/N ratio on process performance. Our results
suggest that it is possible to use these natural organic substances which are abundant in our
country (Algeria) with relatively low price, efficiency and less harmful effects as a carbon
source in denitrification with additional treatment for drinking water. However, for industrial
application, better parameter optimization is required.
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Ozet

Takim tezgahlarmin (geleneksel ve CNC kontrollii) geometrik dogrulugunun ¢ok hassas bir
sekilde kontrol edilmesinin yollarindan biri, optik interferometri 6l¢iim yo6ntemlerini
kullanilmasidir. Bunlar CNC torna tezgahmin (dogrusal hareketten sapma), CNC freze
tezgahinin (dinamik davranis), derin delme (dogrusallik), CNC freze tezgahmnin (iki farkli
Olglim yontemine gore karsilastirmali 6lgiim dogrusalligi, interferometri ve CCD yontemi)
olglim sonuglari karsilastirilabilmektedir. Takim tezgahlar1 metrolojisinde, takim tezgahlarinin
lineer ve agisal voliimetrik hatalarinin 6l¢iilmesinde optik 6l¢iim yontemleri kullanilmaktadir.
Olgiimlerin dlcegine ve gereksinimlerine bagh olarak kullanilan bir dizi farkli yontem vardir.
Bu yontemler ugus siiresi Olglimlerini, tg¢genlemeyi, faz kaydirma yontemlerini ve
interferometriyi icermektedir. Optik komparatérler, imalat endiistrisinde muayene ve Glgiim
icin kullanilan bir tiir optik 6lgtim cihazidir. Optik komparatorler ve 6l¢iim mikroskoplari optik
Olgtimleri gerceklestirmek i¢in goriintiileri kullanan temassiz optik olgiim araglaridir. Bu
makineler, hem hizli hem de yiiksek dogrulukta otomatik 6l¢timler gergeklestirmek i¢in goriintii
isleme teknolojisini kullanir. Uretim sahalarindaki fabrika otomasyonu istikrarli bir sekilde
ilerledikge bu 6l¢iim cihazlarinin gelisimi de hizla artmaktadir. Optik komparatorlerin temel
ozelligi, ayn1 anda yalnizca tek yonde 6l¢timle sinirli olan mikrometreler ve verniyeli kumpaslar
veya yiikseklik/derinlik olgerler gibi el aletlerinin aksine, iki boyutlu 6l¢tim yeteneklerine (X
ve Y yonleri) sahip olmalaridir. Optik komparatérler, 6l¢iimlerini esnek parcalarin garpitmadan
veya hassas pargalara zarar vermeden gergeklestirebilirler. Muayene islemi sirasinda pargaya
isiktan baska higbir sey dokunmaz, dolayisiyla parganin biikiilme veya sekil degistirme
potansiyeli olusmamaktadir. Optik 6lgim cihazlar1 sadece hassas olglimleri nedeniyle degil,
ayni zamanda iiretim hatlarindaki hatali parcalari kontrol edebilme yeteneklerine sahiptirler.
Yeni versiyonlari, renkli goriintiilerin gézlemlenmesini saglamak igin son derece hassas CCD
kameralar kullanmaktadirlar.

Anahtar kelimeler: Takim Tezgahlari, CNC, Optik Olgiim Teknikleri, Lazer Interferometre,
Makine Miihendisligi.

Abstract

Optointerferometry measuring techniques are one approach to carefully regulate the geometric
correctness of machine tools (both traditional and CNC operated). These can be compared to
the CNC lathe's measurement results (linear motion deviation), the CNC milling machine’s
measurement results (dynamic behavior), the deep drilling machine's measurement results
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(linearity), and the CNC milling machine's measurement results (comparative measurement
linearity according to two different measurement methods, interferometry and CNC method).
Optical measuring techniques are employed in machine tool metrology to quantify the angular
and linear volumetric inaccuracies of machine tools. Several approaches are employed based
on the size and specifications of the measurements. Interferometry, phase shifting techniques,
triangulation, and time-of-flight measurements are some of these approaches. Optical
comparators are a type of optical measuring device used for inspection and measurement in the
manufacturing industry. Optical comparators and measuring microscopes are non-contact
optical measuring tools that use images to perform optical measurements. These machines use
image processing technology to perform automatic measurements that are both fast and highly
accurate. As factory automation in production areas progresses steadily, the development of
these measuring devices also increases rapidly. The key feature of optical comparators is that
they have two-dimensional measurement capabilities (X and Y directions), unlike hand tools
such as micrometers and vernier calipers or height/depth gauges, which are limited to measuring
in only one direction at a time. Optical comparators can perform measurements of flexible parts
without distorting them or damaging sensitive parts. During the inspection process, nothing
other than light touches the part, so there is no potential for the part to bend or change shape.
Optical measuring devices are important not only because of their precise measurements, but
also because they have the ability to check faulty parts in production lines. Newer versions use
highly sensitive CCD cameras to enable observation of color images.

Keywords: Machine Tools, CNC, Optical Measurement Techniques, Laser Interferometer,
Mechanical Engineering.

1. INTRODUCTION

Periodically verifying the geometric and kinematic correctness of machine tools is one of the
most crucial aspects of machine tool maintenance. One of the fundamental requirements for
machine tools to operate well is their static and dynamic states. Machine tool specific parameter
accuracy can be measured within a suitable time frame to yield the data required to characterize
the static and dynamic states of the tools. Conversely, straightness, parallelism, linearity, etc. It
may be used to measure geometric deviations and assess the degree of precision of certain
machine tools, among other things. The geometric and kinematic correctness of machine tools
may be verified and tested using a variety of techniques. One of the most accurate and effective
methods is optical methods. Because optical measurement techniques provide a high-precision,
non-contact, and flexible means of measuring a wide variety of properties on machine tools,
they have gained significant traction in the manufacturing sector. These methods are employed
to guarantee the precision and caliber of machined components as well as to track the
effectiveness of machine tools over time. Laser triangulation, optical profilometry, vision
systems, and laser interferometry are a few of the most widely used optical measuring methods
for machine tools.

2. METHOD

The Michelson interferometer divides a light beam into two pathways by use of a beam splitter,
which is a partly reflecting mirror. One beam moves in the direction of a stationary mirror, and
the other beam reflects off of a moving mirror. The two beams recombine at the beam splitter,
creating an interference pattern, after reflecting off the mirrors.

The optical path difference between the two beams determines the interference pattern's
strength. Bright interference fringes are produced when the waves reinforce one another and
the optical path difference is an integer multiple of the light wavelength. On the other hand, the
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waves cancel one other out and create black interference fringes when the optical path
difference is an odd multiple of the half-wavelength (physicsbootcam, 2023 ).

Fixed mirror

Moveable mirror

Monochromatic > / e <
light source /'

Halfsilvered Recombined
mirror beam
v Displacement

To observer

Figure 1. Fundamentals of Michelson interferometer (Begovig, E., et al., 2014).

As seen in the diagram above, the Michelson interferometer is made up of two mirrors, a half-
silvered mirror, and a single wavelength (monochromatic) light source. On the surface, the light
source is divided. A mirror at a certain distance receives half of the light's 90° reflection, with
the remaining half being let through. Mirrors facing the observer are parallel and reflected.
Bright light will arise from constructive interference when all of the mirrors are precisely the
same distance from the half-mirror. This means that light will reach the observer in the same
phase. The beam will return 180° out of phase to the spectator if the moving mirror is positioned
further away, shifting its location by a quarter of a wavelength. This will result in destructive
interference and darkness (Begovig, E., et al., 2014).

As a result, the observer may calculate the distance the moving mirror has gone by counting the
light flashes as the mirror travels. Interferometers of today are more sophisticated, measuring
distances with accuracy as high as 1 ppm (parts per million), but they still operate on the same
essential principles as previously mentioned (Ekinovié, S., et al., 2011).
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Figure 2. Example of a laser interferometer operation: 1: laser head, 2: slide way, 3:

measurement corner-cube, 4: machine-axis reading, 5: beam splitter and reference corner-cube,
6: compensation unit, 7: displacement read-out and 8: photo-detector (Haitjema, H., 2019).

One method for measuring displacement is laser interferometry, which measures light wave
interference. It is a very accurate method that can detect displacements down to a fraction of a
light wavelength. A common technique for measuring the linear and angular motion of machine
tool parts, such slides, spindles, and rotary tables, is laser interferometry. These are a small
sampling of the numerous optical measuring methods applicable to machine tools. The
approach selected will rely on the application’s particular measuring needs. The industrial sector
uses a variety of other optical measurement techniques in addition to those already listed. These
consist of infrared thermography, Raman spectroscopy, fluorescence spectroscopy, and
ultrasonic testing (Haitjema, H., 2019).

3. FINDINGS

Optical measurement techniques are employed in various industrial applications, including:
Dimensional metrology: Ensuring that machined items fulfill design specifications requires
precise measurement of their dimensions. Measurements of length, width, height, and other
dimensions may be obtained precisely using optical methods like laser interferometry and
vision systems.

Geometric Error Compensation: As a result of wear and tear, machine tools may eventually
acquire geometric flaws. Optical methods like as coordinate measurement machines (CMMs)
and laser trackers can detect and measure these inaccuracies, enabling better machining
precision and adjustment.

Surface Inspection and Profiling: To evaluate the surface quality of machined items, optical
methods such as optical profilometry and laser triangulation are employed. In order to make
sure that components fulfill the necessary surface finish criteria, they can measure surface
roughness, texture, and flaws.

Tool Wear Monitoring: By using optical methods like as laser scanners and vision systems, it
is possible to track tool wear in real time and identify worn or damaged tools before they lead
to machined component flaws. This proactive strategy aids in reducing scrap and production
downtime (acuitylaser.com, 2023).

199



ASES VII. INTERNATIONAL HEALTH, ENGINEERING AND SCIENCES CONFERENCE

NOVEMBER24-26, 2023, ISTANBUL, TURKIYE

CONFERENCE BOOK

Figure 3. QM-109 Feat. Measurement P1FT-QV-Stream, example of advanced non-contact
measurement technology (qualitymag.com, 2023).

Benefits of Optical Measurement Techniques. Optical measurement techniques offer several
advantages over traditional contact-based methods: Non-contact: Eliminates the risk of damage
to delicate parts and ensures minimal interference with the machining process. High Precision:
Capable of measuring features with high accuracy, often achieving sub-micron resolution.
Versatility: Can measure a wide range of features, including dimensions, shape, surface texture,
and tool wear. Speed: Many optical techniques provide real-time measurements, enabling rapid
process monitoring and control. Data Acquisition and Analysis: Optical systems can generate
comprehensive data sets that can be analyzed using specialized software for in-depth inspection
and quality control. Impact on Manufacturing Optical measurement techniques have
significantly impacted the manufacturing industry by: Improving Part Quality: Precise
measurements ensure machined parts meet design specifications, reducing defects and scrap.
Optimizing Machine Performance: Real-time monitoring of tool wear and machine motion
helps optimize machining parameters and extend tool life. Enhancing Process Control: In-
process monitoring enables adaptive machining, adjusting parameters based on real-time
feedback. Reducing Production Time: Non-contact measurements minimize downtime and
enable faster inspection and quality control.

Enabling Automation: Optical techniques can be integrated into automated manufacturing
systems for consistent and reliable quality control. Future Outlook: As technology advances,
optical measurement techniques are expected to continue evolving and expanding their
capabilities: Miniaturization: Smaller and more compact optical sensors will enable integration
into smaller machine tools and robotic systems. High-Speed Imaging: Faster image acquisition
and processing will enable real-time defect detection and process optimization. Multispectral
Analysis: Combined with machine learning algorithms, multispectral analysis will provide
deeper insights into material properties and defects. Digital Twins: Integration with digital twin
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technology will enable virtual simulations of machining processes for predictive maintenance

and optimization. Artificial Intelligence: Al-powered analysis of optical data will automate

defect classification and provide intelligent process control (Benbarrad, T., et al., 2021) (B.
Rosa, et al., 2015).

Figure 4. Standard system configuration for linear position measurement (Begovic, E., et al.,
2014).

The standard system configuration for linear position optical measurement typically consists of
the following components: Light Source: A stable and coherent light source, such as a laser or
LED, is used to generate the light beam that is used for measurement. Beamsplitter: A
beamsplitter is a partially reflective mirror that splits the light beam into two paths. One path
goes to the reference mirror, and the other path goes to the measurement mirror. Reference
Mirror: The reference mirror is a fixed mirror that reflects the light beam back to the
beamsplitter. Measurement Mirror: The measurement mirror is attached to the object whose
position is being measured. The light beam reflects off the measurement mirror and back to the
beamsplitter. Detector: The detector is a device that converts the light beam into an electrical
signal. The intensity of the electrical signal is proportional to the optical path difference
between the two light paths. Data Acquisition System: A data acquisition system is used to
collect and analyze the electrical signal from the detector.

The data acquisition system can output the position of the object in real time. In addition to
these core components, the system may also include additional components, such as: Optics:
Lenses, prisms, and other optical components can be used to focus the light beam, change its
direction, or filter out unwanted wavelengths. Electronics: Electronic circuits are used to
amplify and process the electrical signal from the detector. Software: Software is used to control
the system, collect and analyze data, and display the results. The specific components and
configuration of the system will vary depending on the specific application. For example, a
system for measuring the position of a stage in a microscope will be different from a system for
measuring the position of a machine tool (Santoso, T., et al. 2022) (N. Bosmans, et al., 2017)
(W. Gao, et al., 2019) (W.P.Syam, et al., 2019).

4. RESULT, CONCLUSION AND SUGGESTIONS

Thanks to its ability to provide accurate measurements, real-time monitoring, and enhanced
quality control, optical measuring techniques have emerged as vital instruments in the industrial
sector. They are perfect for a variety of industrial applications because to their non-contact
nature, great precision, and adaptability, which guarantees the creation of high-quality
machined components and preserves the effectiveness of machine tools. As fully automated
and CNC machine tools evolved, extremely accurate measurement parameters became
necessary. The primary characteristics of contemporary machine tools are accuracy and
precision. For many years, standard measuring techniques have been employed to identify and
characterize certain features of machine tools. However, the movements' straightness,
consistency, levelness of surface, parallelism, etc. There are other more sophisticated methods
and tools available, including laser measuring systems, to measure machine characteristics like
(comparative measurement linearity according to two separate measurement methods:
interferometry and CCD technique. Regular maintenance Tasks in machine shops can be greatly
aided by these findings. Thus, selecting the appropriate measurement tool and technique may
help save time and lower the cost of equipment maintenance. Optical measuring techniques are
expected to maintain their crucial position in the manufacturing sector, propelling innovation. ,
efficiency, and precision in the creation of superior machined components. However, choosing
the right measuring system requires taking into account many factors such as the purpose of the
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machine tool being measured, the desired accuracy and precision, the place of the machine in
the production chain, available time, the price of the machine and maintenance costs.
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APPLICATIONS OF WELDING METHODS IN MANUFACTURING
TECHNOLOGIES

KAYNAK YONTEMLERININ iMALAT TEKNOLOJILERINDEKI
UYGULAMALARI
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Ozet

Kaynak, malzemelerin kaynak bolgesinde 1s1 ve/veya basing yardimiyla ilave malzeme
kullanarak veya kullanmadan birlestirilmesidir. Kaynakli yapi elemanlarinin imalat amaci,
miimkiin olan en diisiik maliyette imal edilmesi, fonksiyonunu tam olarak yerine getirmesi ve
isletmede uzun siireli kullanilmasidir. Kaynakta, kaynak bolgesinin 6zelliklerinin ve
birlestirilen parcalarin tiim konstriiksiyona etkilerinin 6nceden belirlenmis kosullar saglamis
olmasi gerekir. Kaynak, malzemeleri, genellikle metalleri veya termoplastikleri, parcalari bir
arada eritmek igin 1s1 kullanarak ve iki parcayi birbirine sogutan ve baglayan bir erimis metal
birikintisi olusturmak icin bir dolgu malzemesi ekleyerek birlestiren bir imalat islemidir.
Kaynak, percinleme ve civatalama gibi diger birlestirme yontemlerine gore cesitli avantajlar
sunan ¢ok yonlii ve yaygin olarak kullanilan bir imalat islemidir. Giiglii ve dayanikli
baglantilardir. Kaynak, iki veya daha fazla malzeme pargasi arasinda giiglii, stirekli bir baglanti
olusturabilir. Ortaya ¢ikan kaynak genellikle ana malzemenin kendisinden daha gii¢liidiir ve bu
da onu strese ve yorulmaya karsi olduk¢a dayanikli kilar. Bu, yapisal bilesenler, kopriiler ve
boru hatlar1 gibi giic ve dayanikliligin kritik oldugu uygulamalar i¢in kaynag: ideal bir se¢im
haline getirir. Kaynak baglantis1 genelde metallerin birlestirmek igin kullanilir. Kaynak, gesitli
imalat enddistrilerinde ¢ok ¢esitli iriinler igin giiglii, dayanikli ve sizdirmaz baglantilar
olusturmada onemli bir rol oynayan g¢ok o6nemli bir imalat yontemidir. Otomobillerden
havacilik bilesenlerine kadar karmasik yapilart birlestirmek ve zorlu kosullar altinda
biitiinliiklerini saglamak igin kaynak teknikleri kullanilmaktadir. Otomotiv sanayi, havacilik ve
uzay sanayi, ingaat sanayi, gemi inga sanayi, basingli kap imalati, boru hatlari insaati, demiryolu
sanayi kaynak teknolojilerinin yogun olarak kullanildigi endiistri alanlaridir. Genel olarak
kaynak, diger birlestirme yontemlerine gore ¢ok sayida avantaj sunan ¢ok yonlii ve avantajli bir
imalat islemidir. Giicii, dayanikliligi, ¢cok yonliiligii ve ekonomik olmasi onu genis bir
uygulama yelpazesi igin ideal bir se¢im haline getirir.

Anahtar kelimeler: Kaynak Yéntemleri, Imalat Teknolojileri, Makine Miihendisligi.
Abstract

The process of uniting materials in a welding area with the use of heat, pressure, and/or other
materials with or without their use is called welding. The goal of welding structural parts during
manufacture is to it is cheaply made, completely functional, and has a lengthy operational
lifespan in the business. When welding, several requirements must be met regarding the
characteristics of the welding region and how the linked pieces affect the overall construction.
By using heat to melt the components together and adding a filler material to generate a puddle
of molten metal that cools and ties the two pieces together, welding is a manufacturing method
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that unites materials, most often metals or thermoplastics. Comparing welding to other
connecting techniques like riveting and bolting reveals various benefits. Welding is a flexible
and popular industrial procedure. These are robust and long-lasting bonds. A robust, continuous
junction between two or more pieces of material can be produced by welding. Because the
resultant weld is frequently stronger than the original material, it has a high fatigue and stress
resistance. Because of this, welding is the best option for applications like structural parts,
bridges, and pipelines where durability and strength are essential. Metals are often joined
together via welding joints. Welding is a crucial industrial process that is used in many different
manufacturing industries to create robust, long-lasting, and leak-proof connections for a wide
range of products. Complex structures, such as parts of cars or aircraft, are put together using
welding procedures, which also guarantee the structures' stability in challenging circumstances.
The industrial sectors that employ welding technology substantially include the automotive,
aerospace, construction, shipbuilding, pressure vessel manufacture, pipeline construction, and
railway industries. Overall, welding is a very flexible and beneficial industrial process that has
several benefits over other joining techniques. It is a great option for many different applications
because of its strength, resilience, adaptability, and affordability.

Keywords: Welding Methods, Manufacturing Technologies, Mechanical Engineering.
1. INTRODUCTION

Early in the 20th century, welding technology advanced quickly to satisfy growing demand and
establish itself as one of the most dependable and affordable production processes. Modern
welding techniques, such gas metal arc welding, semi-automated and automatic techniques, and
manual techniques like metal arc welding, were created after the two world wars. With the
introduction of laser beam and electron beam welding in the second part of the century, the
advancement of welding methods progressed. In this topic, scientific study is being conducted
continuously nowadays. These days, robot welding is widely used in the sector. Research and
development activities are still on to create novel welding techniques, weld high-quality
components, and cut expenses. One of the main contributors to supplying humans' physical
requirements is the metal industry. Technology for joining (welding) stands out as the most
beneficial method ever employed in the metals business. Because welding technology is used
in a variety of fields, it necessitates a variety of automation techniques as well as appropriate
welding processes. Automatic systems are still developing in terms of design and automation,
and they not only save resources but also improve quality. Like other production processes,
flexible automated solutions are becoming more and more important in welding technology.
Industrial robots are one way that adaptable automated solutions for the welding function are
used nowadays. Research and development, however, are welcome on cost-effective, adaptable
automated systems for application and transport operations.

2. METHOD

We consider the part's ability to be linked by welding when its welding attribute is specified.
This trait is dependent on several factors. For instance, the part's material, the construction's
form, the welding technique, the operation's difficulty, etc. The factors that impact these
characteristics may be categorized into three groups: "welding possibility,” "welding ability,"
and "welding safety." These conditions influence one another as well. It refers to a material's
ability to weld; that is, its capacity to create an unbreakable metallic bond-whether solid,
molten, or slurry-with other materials of the same or comparable composition using any kind
of welding technique. Welding is a crucial process in various manufacturing industries, playing
a pivotal role in creating strong, durable, and leak-proof joints for a wide range of products.
From automobiles to aerospace components, welding techniques are employed to assemble
complex structures and ensure their integrity under demanding conditions. Welding is a
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fabrication process that joins materials, usually metals or thermoplastics, by using heat to melt
the parts together and adding a filler material to form a puddle of molten metal that cools and
bonds the two parts together. There are many different welding methods, each with its own
advantages and disadvantages. Shielded Metal Arc Welding (SMAW), also known as stick
welding, is a type of arc welding that uses a consumable electrode to create an arc between the
electrode and the workpiece. The electrode is covered in a flux that produces a shielding gas to
protect the weld pool from contamination. SMAW is a versatile welding method that can be
used to weld a variety of materials, including steel, stainless steel, cast iron, and aluminum. Gas
Metal Arc Welding (GMAW), also known as MIG welding, is a type of arc welding that uses
a continuous wire electrode that is fed through a welding gun. The wire is fed through a contact
tip that is connected to a power source. The power source creates an arc between the wire and
the workpiece. The arc melts the wire and the workpiece, and the molten metal forms a weld
pool. GMAW is a fast and efficient welding method that is commonly used to weld steel and
aluminum. Gas Tungsten Arc Welding (GTAW), also known as TIG welding, is a type of arc
welding that uses a non-consumable tungsten electrode to create an arc between the electrode
and the workpiece. The tungsten electrode is inert, meaning that it does not react with the
surrounding atmosphere. The arc melts the workpiece, and a filler metal is added to the weld
pool to form the weld. GTAW is a precise welding method that is commonly used to weld thin
materials, such as stainless steel and aluminum. (nexair.com, 2023).
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Figure 1. Structure of Stick Welding Method (fractory.com, 2023).
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Submerged Arc Welding (SAW) is a type of arc welding that uses a consumable electrode that
is fed through a flux blanket. The flux blanket protects the weld pool from contamination and
also adds filler metal to the weld pool. SAW is a high-production welding method that is
commonly used to weld thick materials, such as steel plates. Resistance Welding (RW) is a type
of welding that uses heat generated by electrical resistance to melt the parts together. There are
two main types of resistance welding: spot welding and projection welding. Spot welding uses
two electrodes to apply pressure and current to the parts being welded. Projection welding uses
raised projections on the parts being welded to concentrate the heat and current. RW is a fast
and efficient welding method that is commonly used to weld thin materials, such as sheet metal.

Figure 2. FluxCored Arc Welding (FCAW) Method (fractory.com, 2023).

Electron Beam Welding (EBW) is a type of welding that uses a high-energy beam of electrons
to melt the parts together. EBW is a high-vacuum welding method that produces high-quality
welds with minimal distortion. EBW is commonly used to weld aerospace and medical
components. Laser Beam Welding (LBW) is a type of welding that uses a laser beam to melt
the parts together. LBW is a high-precision welding method that produces high-quality welds
with minimal distortion. LBW is commonly used to weld electronics and medical components.
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Figure 3. Structure of Electron Beam Welding (EBW) Method. (Substech.com, 2023).

Laser welding consists in a high energy, low contact, low heat input, and high performance
bonding process, which can be used for deep penetration, high impact ratio, and low distortion
welding. Because of recent advances in the laser sources technology, based on solid state
components, the operating costs have been reduced and the global share of laser welding
equipment. Laser welding, especially hybrid MAG-laser welding, shows great potential in the
welding of structural steels in the shipbuilding industry. Advantageous properties include low
distortion, high welding speed and easy automation. The shipbuilding industry has been one of
the first to introduce high power laser and laser-hybrid welding for structural applications, with
reducing distortion being the major motivation.
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Figure 4. Structure of Electron Beam Welding (EBW) Method.

Laser welding is the process of joining materials together, whether this is one piece or multiple
pieces of similar or dissimilar materials. The benefits are concentrated heat control, high
welding speed, high-strength joints with high weld depth, small weld width, and low thermal
distortion. The high welding speeds, ability to be perfectly automated and control of the process
by monitoring online during the operation make laser welding a widely used joining process in
modern industrial production (Kapustka, N., 2015) (Asadi, P., et al. 2012).

The laser is a high power density process that provides a unique welding capability to maximize
penetration with minimal heat input. All materials can be welded conventionally are also
generally weldable with the laser welding. In terms of quality, speed and economy, laser
welding is even superior to the conventional process.

3. FINDINGS

The global welding market size was valued at $23.75 billion in 2022 & is projected to grow
from $24.73 billion in 2023 to $34.18 billion by 2030. The welding industry plays a significant
role in the global economy, contributing to various sectors and generating substantial revenue
(linkedin.com/pulse, 2023).

Economic Contributions of the Welding Industry, Direct Economic Impact: The welding
industry directly contributes to the economy through the production and sale of welding
equipment, consumables, and services. This includes welding machines, electrodes, filler
metals, welding gases, and training and certification programs. The demand for these products
and services drives economic activity and creates employment opportunities. Indirect Economic
Impact: The welding industry also has an indirect economic impact by enabling other industries
to operate efficiently and produce goods. Welding is essential for manufacturing a wide range
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of products, including automobiles, aerospace components, construction materials, ships,
electronics, medical devices, and pressure vessels. Without welding, these industries would face
significant challenges and productivity losses. Infrastructure Development: Welding plays a
crucial role in infrastructure development, contributing to the construction of roads, bridges,
buildings, pipelines, and other structures. The ability to create strong, durable, and leak-proof
joints is essential for the safety and longevity of infrastructure projects. Job Creation: The
welding industry is a significant employer, providing jobs for skilled welders, welding
engineers, and other professionals involved in the design, manufacturing, and maintenance of
welding equipment and services. The demand for skilled welders is expected to continue to
grow as industries expand and adopt new welding technologies.Technological Advancements:
The welding industry is constantly evolving, with continuous advancements in welding
technologies, equipment, and materials. These advancements lead to increased productivity,
improved weld quality, and the ability to weld new materials and create innovative products
(A.Balaram N., et al., 2014).

The welding industry is an essential component of the global economy, contributing to
manufacturing, infrastructure development, job creation, and technological advancements. Its
direct and indirect economic impacts are significant, and its role in various industries is crucial
for the production of goods and the development of infrastructure. As industries continue to
grow and adopt new technologies, the welding industry is expected to play an even more
prominent role in the global economy.

Here's an overview of the applications of welding methods in various manufacturing sectors:
Automotive Industry: The automotive industry relies heavily on welding to assemble various
components of vehicles, including the chassis, body panels, engine parts, and exhaust systems.
Common welding methods used in automotive manufacturing include gas metal arc welding
(GMAW), resistance spot welding (RSW), and laser beam welding (LBW). Aerospace
Industry: In the aerospace industry, welding is critical for producing high-performance
components that can withstand extreme temperatures, pressures, and stresses. Electron beam
welding (EBW) and laser beam welding (LBW) are preferred methods due to their precision
and ability to create strong, lightweight joints for aircraft and spacecraft components.
Construction Industry: Welding is essential for constructing buildings, bridges, and other
infrastructure projects.
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Figure 5. Welding applications in Automotive Industry (americantorchtip.com,2023).

Shielded metal arc welding (SMAW), submerged arc welding (SAW), and flux-cored arc
welding (FCAW) are commonly used methods for joining steel beams, pipes, and other
structural components. Shipbuilding Industry: The shipbuilding industry utilizes welding to
assemble various parts of ships, including the hull, decks, and superstructure. Gas metal arc
welding (GMAW), submerged arc welding (SAW), and electroslag welding (ESW) are widely
used methods for joining thick steel plates and creating strong, watertight joints. Electronics
Industry: In the electronics industry, precision welding techniques are employed to assemble
delicate components of circuit boards and other electronic devices. Laser beam welding (LBW)
and resistance soldering are commonly used methods for creating fine, precise welds without
damaging sensitive electronic components. Medical Device Industry: Medical device
manufacturing requires high-precision welding techniques to produce implants, prosthetics, and
other surgical instruments. Laser beam welding (LBW) and electron beam welding (EBW) are
preferred methods due to their ability to create clean, sterile welds that meet stringent medical
standards. Pressure Vessel Manufacturing: Pressure vessels are used to store and transport
various fluids and gases under high pressure. Welding is essential for creating strong, leak-
proof joints for these vessels. Submerged arc welding (SAW) and electroslag welding (ESW)
are commonly used methods for joining thick plates and ensuring the integrity of pressure
vessels. Pipeline Construction: Welding is crucial for constructing pipelines that transport oil,
gas, and other fluids over long distances. Shielded metal arc welding (SMAW), submerged arc
welding (SAW), and gas metal arc welding (GMAW) are commonly used methods for joining
pipes and creating leak-proof joints. Railroad Industry: In the railroad industry, welding is
essential for maintaining and constructing railway tracks. Gas metal arc welding (GMAW) and
thermite welding are commonly used methods for joining rails and ensuring the safety and
stability of railway infrastructure. Submerged arc welding (SAW), flux-cored arc welding
(FCAW), and shielded metal arc welding (SMAW) are commonly used methods in this industry
(A.Chennakesava R., et al., 1997).

4. RESULT, CONCLUSION AND SUGGESTIONS

Because it has benefits over other production processes, the welded manufacturing method is
frequently employed. The method's affordability and practicality, as well as the creation of new
welding techniques and technological advancements, have contributed to its widespread
adoption.

As a result, the number of workers in this industry is beginning to rise daily. Nowadays, no
industry exists that does not employ some form of welding technique. Even though automated
machinery is becoming more and more common in the welding sector as a whole, hand welding
still plays a significant role in both production and maintenance phases. In today's metalworking
industry, the welding process is one of the most basic production methods due to the great
convenience it provides. However, during welding processes, many harmful smoke, dust and
particle emissions are released in the production area. This situation creates a dusty environment
for employees and machines. Poor and unhealthy air quality causes serious illnesses and health
problems for workers in the long run. Modern high-tech machine tools and equipment are
harmed by submicron dust and emission particles created during the welding process, which
can also lead to costly problems. Consequently, in order to overcome the difficulties brought
on by welding fumes and to guarantee an effective, continuous production flow on welding
production lines, it is imperative to invest in the appropriate air filtration solutions.
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FONKSIYONLAR ICiN GENISLEME YOLUYLA BAZI SABIT NOKTA
TEOREMLERI

Nurcan BILGILIi GUNGOR!

Dog¢. Dr., Amasya Universitesi, Fen Edebiyat Fakiiltesi, Matematik Boliimii ,
ORCID number:0000-0001-5069-5881

Ozet

2007 yilinda Huang ve Zhang [13] koni metrik uzaylari tanittilar ve koni metrik uzaylarda
biiziilme doniisiimlerinin bazi sabit nokta teoremlerini kanitladilar. Daha sonra bir¢ok
arastirmaci koni metrik uzaylar iizerinde sabit nokta teoremleri elde etmistir. Ote yandan, 2017
yilinda Gordji ve digerleri [8] ortogonal kiime ve ortogonal metrik uzaylar kavramini
tanimladilar. Bu alandaki teoremlerin genellemeleri bazi aragtirma makalelerinde ele alinmistir.
2021 de Olia ve digerleri [16] ortogonal koni metrik uzay: tanittilar ve ortogonal tam koni
metrik uzaylarda sabit nokta teoremlerini kanitladilar. Calismalarinda P nin normal sabiti K
olan bir normal koni oldugunu ve T 6z doniisiimiiniin X ortogonal koni metrik uzay1 iizerinde
ortogonal siirekli oldugunu varsaydilar. Daha sonra 2023 yilinda Bilgili Gungor [11] ortogonal
koni metrik uzaylar hakkinda daha 6nce [16] de verilmeyen baz1 gerekli tanimlari sunmustur.
Bilgili Gungor, [16] in ana sonuglarinda normallik kosulunu ortadan kaldirarak ve genel
ortogonal siireklilik yerine noktasal ortogonal stireklilik kullanarak sonuglar1 genellestirmistir.

Bu calismada, ortogonal tam koni metrik uzaylar ilizerinde tanimli 6z doniisiimler icin
genisleme yoluyla baz1 sabit nokta teoremleri sunulmustur.

Anahtar kelimeler: ortogonal metrik, koni metrik, ortogonal koni metrik
Abstract

In 2007, Huang and Zhang [13] introduced cone metric spaces and proved some fixed point
theorems of contractive mappings on cone metric spaces. Then many researchers are obtained
fixed point theorems on cone metric spaces. On the other hand, in 2017, Gordji et al [8]
described the notion of orthogonal set and orthogonal metric spaces. Generalizations of
theorems in this field have been considered in some research articles.

In 2021 Olia et al [16] introduced orthogonal cone metric space and proved fixed point theorems
on complete orthogonal cone metric spaces. They assumed that P is a norml cone with normal
constant K and that self mapping T is orthogonal continuous on the orthogonal cone metric
space X in their study. And then, in 2023, Bilgili Gungor [11] presented certain required
definitions on orthogonal cone metric spaces that were not previously given in [16]. Bilgili
Gungor generalized the results by eliminating the normalcy condition and utilizing point
orthogonal continuity instead of general orthogonal continuity in the major results of [16].

This paper presents some fixed point theorems for expansion selfmaps on complete orthogonal
cone metric spaces.
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1. INTRODUCTION AND PRELIMINARIES

The well-known theorem on the presence and uniqueness of a fixed point of exact self maps
defined on certain metric spaces were stated by Stefan Banach [4] in 1992:

Every self mapping h on a complete metric space (2, p) satisfying the condition
p(hx,hy) < Ap(x,y),forallx,y € 0,2 € (0,1) D

has a unique fixed point.This gracious theorem has been used to show the presence and
uniqueness of the solution of differantial equation

y'(x) = F(x; ¥); y(x0) = Yo (2)

where F is a continuously differantiable function. Consequently, after the Banach Contraction
Principle on complete metric space, many researchers have investigated for anymore fixed point
results and reported new fixed point theorems intended by the use of two very influential
directions, assembled or apart.

One of them is involved with the attempts to generalize the contractive conditions on the maps
and thus, soften them; the other with to attempts to generalize the space on which these
contractions are described. In addition, in recent studies, it is observed that some applications
of fixed point theorems have come to the fore (see [7],[11], [21], [22], [23],[24] ). In 2007,
Huang and Zhang [13] introduced cone metric spaces and proved some fixed point theorems of
contractive mappings on cone metric spaces. Then, in 2008, Rezapour and Hamlbarani [19]
obtained generalizations of some results in [13] by omitting the assumption of normality. Then
many researchers are obtained fixed point theorems on cone metric spaces.(see

[1],[2],[14],[15],[20].[25])

On the other hand, in 2017, Gordji et al [8] described the notion of orthogonal set and orthogonal
metric spaces. Generalizations of theorems in this field have been considered in some research
articles.(see [3],[5],[9],[10],[12],[16],[17],[18])

Recently, Olia et al. [16] examined orthogonal cone metric spaces in the year 2020. They
assumed that P is a normal cone with normal constant K and that self mapping T is orthogonal
continuous on the orthogonal cone metric space X in their study.

And then, in 2023, Bilgili Gungor [11] presented certain required definitions on orthogonal
cone metric spaces that were not previously given in [16]. Bilgili Gungor generalized the results
by eliminating the normalcy condition and utilizing point orthogonal continuity instead of
general orthogonal continuity in the major results of [16].

Moreover, Bilgili Gungor and Turkoglu [6] gave some fixed point results of self mapping which
is defined on orthogonal cone metric spaces are given by using extensions of orthogonal
contractions in 2020. Also, in [6] the authors investigated the necessary conditions for self
mappings on orthogonal cone metric space to have P property by taking advantage of these
results.

This paper presents some fixed point theorems for expansion selfmaps on complete orthogonal
cone metric spaces.

In the sequel, respectively, Q, Q¢, Z, R denote rational numbers, irrational numbers, integers and
real numbers.

Definition 1.
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([8]) Let 2 # ¢and LS N X (N be abinary relation. If there exists a k, € 2 and L satisfies
the following condition

(Vx € 2,x L ky) vV (Vx € 0, kg L x), (3)
then (2, L) is called an orthogonal set. And the element k, is called an orthogonal element.
Example 2.

([12]) Let 2 = Z.Definek L [ ifthereexistsa € Zsuchthatk = al. Itiseasy to see that
k L I foralll € Z.Hence (£, 1) is an orthogonal set.

By the following example, we can see that k, is not necessarily unique.
Example 3.

([12]) Let 2 = [0,0), we define k L [ if kl € {k, 1}, then by setting k, = 0 or k, = 1,
(2, L) is an orthogonal set.

Definition 4.

([8]) Let (£, L) be an orthogonal set. Any two elements k,l € (2 are said to be orthogonally
related if k L [.

Definition 5.

([8]) A sequence {k,} is called orthogonal sequence if

(Vn € N; kp, Lkpq V(YR €EN; kpyq L ky). 4

Similarly, a Cauchy sequence {k,} is said to be an orthogonal Cauchy sequence if

(Y € N; kn L knst) V (YN € N; by L k). (5) 213
Definition 6.

([8]) Let (£, 1) be an orthogonal set and d be an usual metric on 2. Then (£, L, d) is called an
orthogonal metric space.

Definition 7.

([13]) Let G be a real Banach space and P a subset of G. K is called a cone if and only if
(i) P is closed,nonempty, P # {6; },

(ia,B € Rya,B = 0,k,l € P = ak + Bl € P,

(iiik € Pand -k € P = k = 6;.

Givenacone P € @, we define a partial ordering < with respectto P by k < [ifand only if
|l — k € P.Weshallwrite k < [toindicatethatk < lbutk # [ and k << [ indicate that
l — k € intP , intP denotes the interior of P.

The cone P is called normal if there isa number L > Osuchthatforallk,l € G,0 < k < |
implies || k||lc < L||L]|¢ -

The least positive number satisfying above is called the normal constant of P.

The cone P is called regular if every increasing sequence which is bounded from above is
convergent. That is, if {k,,} is sequence such that

ky < ky < kg <...< k, <...< 1 (6)

forsome !l € G, then there exists k € G such that
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[l kn — kllg = 0(n — o0).

Equivalently the cone P is regular if and only if every decreasing sequence which is bounded
from below is convergent. It is well known that a regular cone is a normal cone.

In the following we always suppose G is a Banach space, P is a cone in G with intP #= @ and
< is partial ordering with respect to K.

Definition 8.

([13]) Let 22 be a nonempty set. Suppose the mapping d : 2 X 2 — G satisfies
(d1) 6; = d(k, 1) forall k,l € Nandd(k,l) = g ifandonlyifk = [.

(d2) d(k,l) = d(,k)forall k,l € 0,

d3)d(k,l) = d(k,t) + d(t, 1) forallk,l,t € 0.

Then d is called a cone metric on 2 and (£2, d) is called a cone metric space.
Lemma 9.

([20]) Let (£, d) be a cone metric space. Then for each 6 << g,g € G, thereexistsé > 0
suchthat g — k € intP whenever || k|| < 8,k € G.

Definition 10.

([16]) Let (£, L) be an orthogonal set and d be a cone metric on 2. Then (£, L,d) is called
orthogonal cone metric space.

Now, some examples of orthogonal cone metric spaces shall be given.
Example 11.

([11]) Let G = R2P = {(k,)) € G: k,l 20} S R*and 2 = Z. Andd: 2 X 2 -
G, dk,1) = (|Jk = l],a|k — []) is defined where « = 0, € R. Assume that binary
relation L on 2 = Z as Example 2, then (£, d, 1) is orthogonal cone metric space.

Example 12.

([11]) Let G = (Cr[0,0),]||-|lo)@and P = {f € G| f (t) = 0}. Assume that (2, L,p) is
an orthogonal metric space, then the mapping

d: 2 x 0 - G dk1l) = fi, where fi,; (x) = p(k,Dx (7)

can be defined on 2 and this mapping is an orthogonal cone metric. So (2, L, d) is an orthogonal
cone metric space.

Definition 13.

([11]) Let (12, L, d) be an orthogonal cone metric space. Let {k,} be an orthogonal sequence in
Nandk € N.Ifforany g € G with << gthereisN € IN suchthatforalln > N(n €
IN),d(k, k) << g,thenorthogonal sequence k, is said to be convergent and {k,,} converges
to k (or k is the limit of {kn}). We denote this by

limk, = kork, - k(n - ). (8)
n—-oo
Definition 14.

([11]) Let (£, L, d) be an orthogonal cone metric space. Let {k,} be an orthogonal sequence in
0. If for any g € G with 8 << g there is N € IN such that for all nm > N(n,m €
IN),d(kn,km) << g, then orthogonal sequence {k,} is called an orthogonal Cauchy
sequence in 2.
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Definition 15.

([16]) Let (02, L,d) be an orthogonal cone metric space, if every orthogonal Cauchy sequence
in 2 is convergent in {2, then (2, L, d) is called an orthogonal complete cone metric space.

Lemma 16.

([11]) Let (£2, L,d) be an orthogonal cone metric space, {k,} be an orthogonal sequence in 2.
{k,,} converges to k € 2, then {k,,} is orthogonal Cauchy sequence.

Definition 17.

([11]) Let (2, L, d) be an orthogonal cone metric space. If for any orthogonal sequence {k,} in
12, there is an orthogonal subsequence k., of k,such that k, is convergent in 2. Then ({2, L
,d) is called a sequently compact orthogonal cone metric space.

Definition 18.

([11]) Let (2, L, d) be an orthogonal cone metric space andy € R,0 < y < 1. A mapping
h: 2 — (2 issaid to be orthogonal contraction with Lipschitz constant y when

d(hk,hl) < yd(k,D)ifk L 1. 9)
Definition 19.

([11]) Let (£2,L,d) be an orthogonal cone metric space. A mapping h: 2 —  is called
orthogonal preserving when

hk L hlifk L L. (10)
Definition 20.

([11]) Let (£2,L,d) be an orthogonal cone metric space. A mapping h: 2 —  is called
orthogonal continuous at k € 2 if for each orthogonal sequence {k,} in 2 such that kn — k
then h(kn) — h(k). Also h is orthogonal continuous on Q if h is orthogonal continuous in
eachk € 0.

2. MAIN RESULTS
Theorem 21.

Let (12, 1, d) is an orthogonal complete cone metric space (it is not necessarily complete cone
metric space ). Let h:(2,1,d) = (22,L1,d) is onto, orthogonal preserving mapping and
satisfies the contractive condition

d(hk, hl) > yd(k, 1) (11)

for all orthogonally related k,I € 2 and yelR,y > 1 is a constant. In this case, there exists a
point k* € 2 such that for any orthogonal element k, € 2, the iteration sequence {h"k,}
converges to this point. Also, if h=1 is orthogonal continuous at k* € 2 then k* € 2 is a unique
fixed point of h

Ispat:
If any k,l € 2, hk = hl then
0>vyd(k,l) »d(k, 1) =0k =1L.
Thus, h is one to one mapping. Define g = h™!
d(k,1) = d(hh™*k,hh™1) = yd(h~*k,h11) = yd(gk, gl),
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so d(gk, gl) < ud(k,l) where u = i < 1. By Theorem 2.1 in [11], there exists a point k* € 2

such that for any orthogonal element k, € (2, the iteration sequence {g"k,} converges to this
point. Also, because of g is orthogonal continuous at k* € 2 then k* € 2 is a unique fixed
point of g, i.e.g(k*) = k* >h™1(k*) = k* —k* = h(k*). Therefore k* € 0 is a unique fixed
point of h.

Corollary 22.

Let (02, 1, d) is an orthogonal complete cone metric space (it is not necessarily complete cone
metric space ). Let h:(2,1,d) = (22,L1,d) is onto, orthogonal preserving mapping and
satisfies the contractive condition for some positive integer n

d(h™k,h"l) = yd(k,1) (12)

for all orthogonally related k,I € 2 and yelR,y > 1 is a constant. In this case, there exists a
point k* € 2 such that for any orthogonal element k, € 2, the iteration sequence {h"k,}
converges to this point. Also, if h=1 is orthogonal continuous at k* € Q2 then k* € 2 is a unique
fixed point of h.

Remark 23.
T may have more than one fixed point.
Theorem 23.

Let (12, 1, d) is an orthogonal complete cone metric space (it is not necessarily complete cone
metric space ). Let h:(2,1,d) = (£2,L1,d) is onto, orthogonal preserving mapping and
satisfies the contractive condition

d(hk, hl) > yd(k, 1)+ad(hk, 1) (13)

for all orthogonally related k,1 € 2 and @ = 0,y > 1 are constants. In this case, there exists a
point k* € £2 such that for any orthogonal element k, € (2, the iteration sequence {h"(ky)}
converges to this point. Also, if h is orthogonal continuous at k* € 2 then k* € 2 is a fixed
point of h.

Ispat: Choose an arbitrary orthogonal element k, € £, since h is onto, there exists k; € 2
such that hk, = k. Similarly, foreachn > 1 there exists k,,,; € 2 such that k,, = hk,,4. It
is clear that the sequence {k,} is orthogonal Cauchy when the equation k,_; = k, holds for
some n € IN. Consider the case k,,_; # k,, forall n € IN. By replacing k and [ with k,,,, and
k., respectively, in (13), one can get

d(kn, kn-1) = d(hkp.4, hky)
2 Yd(Rni1, kn)+ad(hknq, ky)
= yd(kns1,kn),
SO

1
d(kn+1' kn) < ; d(kn' kn—l) = hd(kn' kn—l)

1
where y = ” Now for n < m we have

d(kn: km) < d(knf kn+1) + d(kn+1' kn+2) + et d(km—lf km)
< W+t e+ p™ Yd ko, k)
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u"
< d(kg, kq).
T ko k)

Let c €intP. Choose a natural number M, such that
1”_—” d(ko, ki) < c for all n > M. Thus, for any p € IN, d(kp, hky4p) < ¢ forall n > M,.

So {k,} is a orthogonal Cauchy sequence in (£, 1,d). Since, (2,1,d) is an orthogonal
complete cone metric space there exists k* € Q2 such that {k,} = {h"k,} converges to this
point. Now, assume that h is orthogonal continuous at k* € 2 and let ¢ € G such that 8 <<
c. Because of {k,} = {h"*k,} convergesto k* € 2 and h is orthogonal continuous at k* € (2,
there exists n, € IN and for all n € IN such that n > n,,

cK&HLk*)<<§mdemwk*)<<§

And so for all n € IN such that n > ngy, d(hk* ,k*) < d(hk*, hk,) + d(hk, k*) <<
On the other hand, form € N,m > 1weobtain0 < %< 1.Using ¢ € intP and §intP <
intP(6 € R,§ > 0) we geti € intP. Thus, for all n € N such that n > ny and form €
N,m > 1we hold d(hk*,k*) << i,then i—d(hk*,k*) € P. Using the cone P is
closed set, where taking limit m — oo we get r}li_r)xgoi— d(hk* ,k*) = —d(hk* ,k*) € P.

Besides 0 < d(hk*,k*) that is d(hk*,k*) € P. So, because of P is cone d(hk*,k*) =
O thatis hk* = k* ,so k* € 2 is a fixed point of h.

Theorem 24.

Let (2, L, d) is an orthogonal complete cone metric space ( it is not necessarily complete cone
metric space ). Let h:(2,L1,d) —» (2,L1,d) is onto, orthogonal preserving mapping and
satisfies the contractive condition

d(hk, hl) = yd(k, D)+ad(k, hk) + Bd(l, hD) (14)

o

for all orthogonally related k,l € 2 and y > 1, @ > 1 and § < 1 are constants with y + a +
B > 1. In this case, there exists a point k* € £ such that for any orthogonal element k, € (2,
the iteration sequence {h"(k,)} converges to this point. Also, if h is orthogonal continuous at
k* € 0 then k* € 2 is a fixed point of h

Ispat: Choose an arbitrary orthogonal element k, € £, since h is onto, there exists k; € 12
such that hk, = k. Similarly, foreachn > 1 there exists k,,,; € 2 such that k,, = hk, .. It
is clear that the sequence {k,} is orthogonal Cauchy when the equation k,_; = k, holds for
some n € IN. Consider the case k,,_; # k,, forall n € IN. By replacing k and [ with k,,,, and
k.., respectively, in (14), one can get
d(kn, kn—1) = d(hkpyq, hky)
> yd(kni1, kn)tad(knq, hkpe) +

B (kn, hky)

= Vd(kn+1f kn) + ad(kn+1' kn) + ﬁ(knr kn—l)

SO
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1-p
d(k‘ru kn+1) < m d(k‘ru kn—l) = .Ud(knr kn—l)

where u = ;—i Now for n < m we have

d(kn: km) < d(kn: kn+1) + d(kn+1’ kn+2) + et d(km—lf km)
< @+ ptt e+ p™ D d (Ko, k)
”n
<1 dlko k).

Let c €intP. Choose a natural number M, such that
1“_—M d(ko, k1) < c for all n > M. Thus, for any p € IN, d(kp, hk,4p) < ¢ forall n > M,.

So {k,} is a orthogonal Cauchy sequence in (£, 1,d). Since, (,1,d) is an orthogonal
complete cone metric space there exists k* € Q2 such that {k,} = {h"k,} converges to this
point. Now, assume that h is orthogonal continuous at k* € 2 and let ¢ € G such that 86 <<
c. Because of {k,} = {h"*k,} convergesto k* € 2 and h is orthogonal continuous at k* € (2,
there exists n, € IN and for all n € IN such that n > n,,

ﬂhﬁbH)<<§deUme)<<§

o

And so for all n € IN such that n > ngy, d(hk* ,k*) < d(hk*, hk,) + d(hk, k*) <<
On the other hand, form € N,m > 1weobtain0 < i< 1.Using ¢ € intP and §intP <
intP(6 € R,§ > 0) we geti € intP. Thus, for all n € N such that n > ny and form €
N,m > 1we hold d(hk*,k*) << i,then i—d(hk*,k*) € P. Using the cone P is
closed set, where taking limit m — oo we get r}li_r&i_ d(hk* ,k*) = —d(hk* ,k*) € P.
Besides 0 < d(hk*,k*) that is d(hk*,k*) € P. So, because of P is cone d(hk*,k*) =
O thatis hk* = k* ,so k* € 2 is a fixed point of h.
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FIXED POINTS OF WEAK CONTRACTIONS IN ORTHOGONAL

CONE METRIC SPACES
ORTOGONAL KONI METRIK UZAYLARDA ZAYIF BUZULMELER
ICIN SABIT NOKTALAR

Nurcan BILGILIi GUNGOR!

Do¢. Dr., Amasya Universitesi, Fen Edebiyat Fakiiltesi, Matematik Boliimii,
ORCID number:0000-0001-5069-5881

Ozet

2007 yilinda Huang ve Zhang [13] koni metrik uzaylari tanittilar ve koni metrik uzaylarda
biiziilme doniisiimlerinin bazi1 sabit nokta teoremlerini kanitladilar. Daha sonra bircok
arastirmaci koni metrik uzaylar iizerinde sabit nokta teoremleri elde etmistir. Ote yandan, 2017
yilinda Gordji ve digerleri [8] ortogonal kiime ve ortogonal metrik uzaylar kavramini
tanimladilar. Bu alandaki teoremlerin genellemeleri bazi aragtirma makalelerinde ele alinmistir.
2021 de Olia ve digerleri [16] ortogonal koni metrik uzayi tanittilar ve tam ortogonal koni
metrik uzaylarda sabit nokta teoremlerini kanitladilar. Calismalarinda P nin normal sabiti K
olan bir normal koni oldugunu ve T 6z doniisiimiiniin X ortogonal koni metrik uzay1 iizerinde
ortogonal siirekli oldugunu varsaydilar. Daha sonra 2023 yilinda Bilgili Gungor [11] ortogonal
koni metrik uzaylar hakkinda daha o6nce [16] de verilmeyen bazi gerekli tanimlar1 sunmustur.
Bilgili Gungor, [16] in ana sonuglarinda normallik kosulunu ortadan kaldirarak ve genel
ortogonal siireklilik yerine noktasal ortogonal stireklilik kullanarak sonuglar1 genellestirmistir.

Ortogonal koni metrik uzaylar ortogonal metrik uzaylarin bir genellemesidir 6yle ki burada
metrik Banach uzay: degerlidir. Zayif biiziilmeler Banach biiziilmelerin bir genellemesidir ve
pek cok yazar tarafindan g¢alisilmistir. Bu ¢alismada ortogonal koni metrik uzaylarda zayif
biiziilmeler i¢in bir sabit nokta sonucu elde edilmistir.

Anahtar kelimeler: ortogonal metrik, koni metrik, ortogonal koni metrik
Abstract

In 2007, Huang and Zhang [13] introduced cone metric spaces and proved some fixed point
theorems of contractive mappings on cone metric spaces. Then many researchers are obtained
fixed point theorems on cone metric spaces. On the other hand, in 2017, Gordji et al [8]
described the notion of orthogonal set and orthogonal metric spaces. Generalizations of
theorems in this field have been considered in some research articles.

In 2021 Olia et al [16] introduced orthogonal cone metric space and proved fixed point theorems
on complete orthogonal cone metric spaces. They assumed that P is a norml cone with normal
constant K and that self mapping T is orthogonal continuous on the orthogonal cone metric
space X in their study. And then, in 2023, Bilgili Gungor [11] presented certain required
definitions on orthogonal cone metric spaces that were not previously given in [16]. Bilgili
Gungor generalized the results by eliminating the normalcy condition and utilizing point
orthogonal continuity instead of general orthogonal continuity in the major results of [16].

Orthogonal cone metric spaces are generalizations of orthogonal metric spaces, where the
orthogonal metric is Banach space-valued. Weak contractions are generalizations of the
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Banach's contraction mapping, which have been studied by several authors. In the present work,
we establish a unique fixed point result for weak contractions in orthogonal cone metric spaces.

Keywords: orthogonal metric, cone metric, orthogonal cone metric
1. INTRODUCTION AND PRELIMINARIES

The well-known theorem on the presence and uniqueness of a fixed point of exact self maps
defined on certain metric spaces were stated by Stefan Banach [4] in 1992:

Every self mapping h on a complete metric space (2, p) satisfying the condition
p(hx,hy) < Ap(x,y),forallx,y € 0,12 € (0,1) (D)

has a unique fixed point.This gracious theorem has been used to show the presence and
uniqueness of the solution of differantial equation

y'(x) = F(x; ¥); y(x0) = Yo (2)

where F is a continuously differantiable function. Consequently, after the Banach Contraction
Principle on complete metric space, many researchers have investigated for anymore fixed point
results and reported new fixed point theorems intended by the use of two very influential
directions, assembled or apart.

One of them is involved with the attempts to generalize the contractive conditions on the maps
and thus, soften them; the other with to attempts to generalize the space on which these
contractions are described. In addition, in recent studies, it is observed that some applications
of fixed point theorems have come to the fore (see [7],[11], [21], [22], [23],[24] ). In 2007,
Huang and Zhang [13] introduced cone metric spaces and proved some fixed point theorems of
contractive mappings on cone metric spaces. Then, in 2008, Rezapour and Hamlbarani [19]
obtained generalizations of some results in [13] by omitting the assumption of normality. Then
many researchers are obtained fixed point theorems on cone metric spaces.(see

[1],[2],[14],[15],[20].[25])

On the other hand, in 2017, Gordji et al [8] described the notion of orthogonal set and orthogonal
metric spaces. Generalizations of theorems in this field have been considered in some research
articles.(see [3],[5],[9],[10],[12],[16],[17],[18])

Recently, Olia et al. [16] examined orthogonal cone metric spaces in the year 2020. They
assumed that P is a normal cone with normal constant K and that self mapping T is orthogonal
continuous on the orthogonal cone metric space X in their study.

And then, in 2023, Bilgili Gungor [11] presented certain required definitions on orthogonal
cone metric spaces that were not previously given in [16]. Bilgili Gungor generalized the results
by eliminating the normalcy condition and utilizing point orthogonal continuity instead of
general orthogonal continuity in the major results of [16].

Moreover, Bilgili Gungor and Turkoglu [6] gave some fixed point results of self mapping which
is defined on orthogonal cone metric spaces are given by using extensions of orthogonal
contractions in 2020. Also, in [6] the authors investigated the necessary conditions for self
mappings on orthogonal cone metric space to have P property by taking advantage of these
results.

Orthogonal cone metric spaces are generalizations of orthogonal metric spaces, where the
orthogonal metric is Banach space-valued. Weak contractions are generalizations of the
Banach's contraction mapping, which have been studied by several authors. In the present work,
we establish a unique fixed point result for weak contractions in orthogonal cone metric spaces
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In the sequel, respectively, Q, Q¢, Z, R denote rational numbers, irrational numbers, integers and
real numbers.

Definition 1.

([8]) Let2 # @and LS 2 X 2 be abinary relation. If there exists a k, € 2 and L satisfies
the following condition

(Vx € 2,x L ky) vV (Vx € 1, kg L x), 3)
then (2, L) is called an orthogonal set. And the element k,, is called an orthogonal element.
Example 2.

([12]) Let 2 = Z.Definek L [ ifthereexistsa € Z suchthatk = al. Itis easy to see that
k L [ foralll € Z.Hence (£, 1) is an orthogonal set.

By the following example, we can see that k, is not necessarily unique.
Example 3.

([12]) Let 2 = [0,00),we define k L [ if kl € {k,!}, then by setting k, = 0 or k, = 1,
(2, L) is an orthogonal set.

Definition 4.

([8]) Let (£, L) be an orthogonal set. Any two elements k,l € 2 are said to be orthogonally
related if k L [.

Definition 5.

([8]) A sequence {k,} is called orthogonal sequence if

(Vn € N; kp, Lkpyq V(YN EN; kpyq L ky). (@)
Similarly, a Cauchy sequence {k,,} is said to be an orthogonal Cauchy sequence if
(Vn € N; ky, L kpy1) V (Vn € N; kpyr L k). (5)
Definition 6.

([8]) Let (£, 1) be an orthogonal set and d be an usual metric on 2. Then (£, L, d) is called an
orthogonal metric space.

Definition 7.

([13]) Let G be a real Banach space and P a subset of G. K is called a cone if and only if
(i) P is closed,nonempty, P # {6; },

(ia,B € Rya,p = 0,k,l € P = ak + Bl € P,

(iii)k € Pand =k € P = k = 6;.

Givenacone P < G, we define a partial ordering < with respectto P by k < [ if and only if
|l — k € P.Weshallwrite k < [toindicatethatk < lbutk # [ and k << [ indicate that
l — k € intP , intP denotes the interior of P.

The cone P is called normal if there isa number L > Osuchthatforallk,l € G,0 < k < |
implies || k [l¢ < L[| L]lg -
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The least positive number satisfying above is called the normal constant of P.

The cone P is called regular if every increasing sequence which is bounded from above is
convergent. That is, if {k,} is sequence such that

ki Lk, ks 2.2k, 2...21 (6)
forsome l € G, then there exists k € G such that
[l kn — k||g = 0(n — o).

Equivalently the cone P is regular if and only if every decreasing sequence which is bounded
from below is convergent. It is well known that a regular cone is a normal cone.

In the following we always suppose G is a Banach space, P is a cone in G with intP #= @ and
< is partial ordering with respect to K.

Definition 8.

([13]) Let 22 be a nonempty set. Suppose the mapping d : 2 X 2 — G satisfies
(d1) 6; = d(k, 1) forall k,l € Nandd(k,l) = O ifandonlyifk = [.

(d2) d(k,l) = d(l,k)forall k,l € Q,

d3)d(k,l) =< d(k,t) + d(t, 1) forall k,l,t € 0.

Then d is called a cone metric on 2 and (£2, d) is called a cone metric space.
Lemma 9.

([20]) Let (£2,d) be a cone metric space. Then for each 6 << g,g € G, there existsé > 0
suchthat g — k € intP whenever || k|| < 8,k € G.

Definition 10.

([16]) Let (£, L) be an orthogonal set and d be a cone metric on 2. Then (£, L,d) is called
orthogonal cone metric space.

Now, some examples of orthogonal cone metric spaces shall be given.
Example 11.

([11]) Let G = R?,P = {(k,) € G: k,l 20} S R?and 2 = Z. And d: 2 X 2 -
G,d(k,1) = (|/k = l],a|k — []) is defined where « = 0, € R. Assume that binary
relation L on 2 = Z as Example 2, then (£, d, 1) is orthogonal cone metric space.

Example 12.

([11]) Let G = (Cg[0,),]||-llo)and P = {f € G| f (t) = 0}. Assume that (12, L,p) is
an orthogonal metric space, then the mapping

d: 2 x 02 - G,dk!l) = fp,where fi,; (x) = p(k,Dx (7)

can be defined on £2 and this mapping is an orthogonal cone metric. So ({2, 1, d) is an orthogonal
cone metric space.

Definition 13.

([11]) Let (2, L, d) be an orthogonal cone metric space. Let {k,} be an orthogonal sequence in
Nandk € N.Ifforany g € G with << gthereisN € IN suchthatforalln > N(n €
IN),d(k,, k) << g,thenorthogonal sequence k, is said to be convergent and {k,,} converges
to k (or k is the limit of {kn}). We denote this by
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limk, = kork, » k(n » ). (8)
n—-oo
Definition 14.

([11]) Let (£2, L, d) be an orthogonal cone metric space. Let {k,} be an orthogonal sequence in
0. If for any g € G with 8 << g there is N € IN such that for all nm > N(n,m €
IN),d(kn,km) << g, then orthogonal sequence {k,} is called an orthogonal Cauchy
sequence in £.

Definition 15.

([16]) Let (02, L,d) be an orthogonal cone metric space, if every orthogonal Cauchy sequence
in 2 is convergent in £2, then (2, L, d) is called an orthogonal complete cone metric space.

Lemma 16.

([11]) Let (©2, L,d) be an orthogonal cone metric space, {k,} be an orthogonal sequence in 2.
{k,,} converges to k € 2, then {k,,} is orthogonal Cauchy sequence.

Definition 17.

([11]) Let (2, L, d) be an orthogonal cone metric space. If for any orthogonal sequence {k,} in
0, there is an orthogonal subsequence k,, of k,such that k,, is convergent in (2. Then (£, L

,d) is called a sequently compact orthogonal cone metric space.
Definition 18.

([11]) Let (2, L, d) be an orthogonal cone metric spaceand y € R,0 < y < 1. A mapping
h: 2 — (2 issaid to be orthogonal contraction with Lipschitz constant y when

d(hk,hl) < yd(k,D)ifk L 1. 9)
Definition 19.

([11]) Let (£2,L,d) be an orthogonal cone metric space. A mapping h: 2 —  is called
orthogonal preserving when

hk L hlifk L L. (10)
Definition 20.

([11]) Let (£2,L1,d) be an orthogonal cone metric space. A mapping h: 2 — (2 is called
orthogonal continuous at k € Q2 if for each orthogonal sequence {k,} in 2 such that kn — k
then h(kn) — h(k). Also h is orthogonal continuous on Q if h is orthogonal continuous in
eachk € 0.

2. MAIN RESULTS
Theorem 21.

Let (02, 1, d) is an orthogonal complete cone metric space (it is not necessarily complete cone
metric space ) with regular cone P such that d(k,l) € int P, k,l € Q withk = [. Let h: (22, L
,d) = (0,1,d) isorthogonal preserving mapping and satisfies the contractive condition

d(hk, hl) < d(k, 1) — p(d(k, 1)) (11)

for all orthogonally related k,l € 2 where ¢:int P U {0} — intP U {0} is a orthogonal
continuous and monotone increasing function with

(i) p(H)=0 t = 0;
(ii) o(Y)<< t, for t € intP;
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(i) either ()< d(k, ) or d(k, 1) <o(t), fort € int P U {0}and k,l € 1.

In this case, there exists a point k* € 2 such that for any orthogonal element k, € 2, the
iteration

sequence {h"k,}converges to this point. Also, if h is orthogonal continuous atk™ € 0,
then k* € 2 isaunique fixed point of h.

Ispat: Choose an arbitrary orthogonal element k, € 2, there exists k; € £2 such that k; =
hk,. Similarly, foreach n > 1 there exists k,,,; € £ such that k, ., = hk,. Itis clear that the
sequence {k,} is orthogonal Cauchy when the equation k,,.; = k,, holds for some n € IN.
Consider the case k,,; # k, for all n € IN. By replacing kand [ with k,,; and k,,
respectively, in (11), one can get

d(kn1, kn) = d(hky, hky 1)< d(kp, kn-1) — o(d(kn, kn-1)).
By the property of ¢ function, that is, 0 < ¢(t), forall t € int P U {0}, we have,
d(kn+1, kn) < d(kn' kn—l)-

It follows that the orthogonal sequence { d(k, 1, k,)} is monotone decreasing. Since cone P
isregularand 0 < d(ky,41,ky), forall n € IN, there exists r > 0 such that

d(ky41, k) & rasn — oo,
Since ¢ is orthogonal continuous and
d(kpi1,ky) < d(ky, k1) — §0(d(kn: kn—l));
We have by making limit n — oo,
r<r—o),
which is a contradiction unless r = 0.

Let ¢ € E with 0 << ¢ be a arbitrary. Since d(k, 41, k,) = 0 as n - oo, there exists m € IN
such that

Ak, i) << 9(0(5))

Now, let for arbitrary orthogonal element x,, € 2, B(k,,,c) ={k € 2:d(k, k) <<c }.
Clearly, k,, € B(k,,,c). Therefore B(k,,,c) is nonempty. Now, one can see that h(k) €
B(k,,, c), for k € B(k,,,c).

Let k € B(k,,, c). By property (iii) of ¢, we have the following two possible cases:
Case I: d(k, k) < ¢(3) and

Case II: (0(%) < d(k, ky) << c.

Here we have

Case I: d(h(k), k) < d(h(k), h(kp)) + d(h(km), km)

< d(k, k) — @(d(k, k) + AU, kmer) < 0(5) + 0(5) << c.
Case II: d(h(k), k) < d(h(k), h(kn)) + d(h(kp), k)

<d(kkp) — ¢>(¢>(%)) + 9”(‘”(%))
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< d(k, k) — p(d(k, k) + d(km, King1) < d(k, k) <<
C.

Therefore, h is a self mapping of B(k,,, ¢). Since k,, € B(k,,,c) and k,, = h(k,_,),n =1,

it follows that k,, € B(k,,, c) for all n = m. Again c is arbitrary. This establish that {k,,} is
an orthogonal Cauchy sequence. From the completeness of (2, there exists k* € 2 such that
k, - k¥asn — oo,

Now, assume that h is orthogonal continuous at k* € 2 and let ¢ € G such that 8 << c.
Because of {k,} = {h"k,} converges to k* € 2 and h is orthogonal continuous at k* € 2,
there exists n, € IN and for all n € IN such that n > n,,

d(knsq, k™) << ~and d(hky, hk*) <<=,

And so for all n € IN such that n > ny, d(hk™ ,k*) =< d(hk*, hk,) + d(hk, k") <<
On the other hand, form € N,m > 1weobtain0 < %< 1.Using ¢ € intP and §intP <
intP(6 € R,§ > 0) we geti € intP. Thus, for all n € N such that n > n, and form €
N,m > 1we hold d(hk* k") << —,then ——d(hk®,k*) € P. Using the cone P is
closed set, where taking limit m — oo we get Jliiréoi— d(hk* ,k*) = —d(hk™ ,k*) € P.

Besides 8 < d(hk*,k*) that is d(hk*,k*) € P. So, because of P is cone d(hk*,k™) =
O thatis hk* = k* ,so k* € 2 is a fixed point of h.

Now we can show the uniqueness of the fixed point. Suppose that there exist two distinct fixed
points k* and [*. Then,

Mifk*Ll"or I L k™,
d(k*, ") = d(hk*, hl*) < d(k*, ") — p(d(k", 7))

and so by using (i) property of ¢, one can get d(k*,1*) = 0. Thatis k* € £ is a unique fixed
point of h.

o

(i) If not k*_£ I* or I* L k™ for the chosen orthogonal element k, € 12,
[(ko L k™) A (ko L )]V [(k* L ko) A (I" L ko)l
and since h is orthogonal preserving,
[(hk, L k*)A (hk, L )]V [(k* L hk,)A (I" L hk,)]
is obtained. So,
d(k*, 1) = d(k*, hkyy1) + d(hkyiq, 1)
= d(hk*, hk,41) + d(hky,,q, hl)
< d(k* kner) = 9(d U kny1)) + dCengr, 1) = p(d (K, 19)

and taking limitn — oo, we get that —d(k*,l*) € P andso d(k*,1*) = 0. Thatis k* € 2 is
a unique fixed point of h.

Example 22.

2 =[0,1], E = IR? with usual norm, be a real Banach space, P = {(k,1) € E: k,l > 0} be a
regular cone and the partial ordering < with respect to the cone P, be the usual partial ordering
inE.

Defined: 2 X 2 —» E as
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dk,)=(lk — U], |k = 1]) fork,L € 0

and define the binary relation 2 on 2 as k.l < kl < k.

Then, (12, 1,d) is an orthogonal complete cone metric space with d(k, l) € intP for k,l €
with k # L.

Let us, define ¢: int P U {0} — intP U {0} as

t12 t,2 . .
o(t) = (7,7), for t = (t4,t,) € intP U {0} with t; < t,.

Clearly, ¢ has all its required properties.
Let us define h: 2 — 2 as

h(k) = k- fork € 0.
Now, we choose k, [ € 2 and k_I, then ;
d(hk,hl) = (k - "2—2,1 - %) < d(k, 1) — p(d(k, 1)) .

And 0 is the unique fixed point of h.
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