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To be able to attend a meeting online, login via https://zoom.us/join site, enter ID “Meeting ID or Personal Link
Name” and solidify the session.

The Zoom application is free and no need to create an account.

The Zoom application can be used without registration.

The application works on tablets, phones and PCs.

The participant must be connected to the session 5 minutes before the presentation time.

All congress participants can connect live and listen to all sessions.

Moderator is responsible for the presentation and scientific discussion (question-answer) section of the session.

Points to Take into Consideration - TECHNICAL INFORMATION

*

.
.
*

Make sure your computer has a microphone and is working.

You should be able to use screen sharing feature in Zoom.

Attendance certificates will be sent to you as pdf at the end of the congress.

Requests such as change of place and time will not be taken into consideration in the congress program.

Onemli, Dikkatle Okuyunuz Liitfen
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Kongremizde Yazim Kurallarina uygun goénderilmis ve bilim kurulundan gecgen bildiriler icin online (video konferans
sistemi tzerinden) sunum imkani saglanmistir.

Online sunum yapabilmek icin https://zoom.us/join sitesi Uzerinden giris yaparak “Meeting ID or Personal Link
Name” yerine ID numarasini girerek oturuma katilabilirsiniz.

Zoom uygulamasi lcretsizdir ve hesap olusturmaya gerek yoktur.

Zoom uygulamasi kaydolmadan kullanilabilir.

Uygulama tablet, telefon ve PC'lerde galisiyor.

Her oturumdaki sunucular, sunum saatinden 5 dk 6ncesinde oturuma baglanmis olmalari gerekmektedir.

Tim kongre katiimcilari canh baglanarak tim oturumlari dinleyebilir.

Moderator — oturumdaki sunum ve bilimsel tartisma (soru-cevap) kismindan sorumludur.

Dikkat Edilmesi Gerekenler- TEKNiK BiLGILER

Bilgisayarinizda mikrofon olduguna ve galistigina emin olun.

Zoom'da ekran paylasma o6zelligine kullanabilmelisiniz.

Kabul edilen bildiri sahiplerinin mail adreslerine Zoom uygulamasinda olusturdugumuz oturuma ait ID numarasi
gonderilecektir.

Katilim belgeleri kongre sonunda tarafiniza pdf olarak gonderilecektir

Kongre programinda yer ve saat degisikligi gibi talepler dikkate alinmayacaktir

Before you login to Zoom please indicate your name_surname and HALL nhumber:
exp. Hall-1, Name SURNAME
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HEAD OF SESSION: Assist. Prof. Dr. Neslihan Hekim
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PHYSICOCHEMICAL AND
BIOACTIVITY PROPERTIES OF
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VINEGAR

Assist. Prof. Dr. Neslihan HEKIM
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(TURKIYE)

THE EFFECT OF PICROTOXIN ON THE
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STAGES OF DROSOPHILA
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Hachim KASSIM
Prof. Dr. Gékcen YONTER

Ege University (TURKIYE)

EFFECT OF POLYVINYL ALCOHOL
APPLICATIONS ON SOIL LOSS
CAUSED BY SPLASH UNDER
SIMULATED RAINFALL CONDITIONS

Reyhanehsadat MIRBAKHT

Hakan Farzin MEHMETZADE

Assoc. Prof. Dr. TUlin DEMIR
Prof. Dr. Elif SEVIM

Ahi Evran University (TURKIYE)

DEVELOPMENT OF
QUANTIFICATION STANDARDS USED
IN THE OPTIMIZATION OF HIV-1
PROVIRAL DNA QUANTIFICATION
BY REAL-TIME RT-PCR METHOD
THROGH GENE CLONING
TECHNOLOGY

Kamala Gahramanova
Ismat Ahmadov

Baku State University (AZERBAIJAN)

GREEN SYNTHESIS OF SILVER
NANOPARTICLES USING LEAF
EXTRACTS OF MELISSA OFFICINALIS
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NANOPARTICLES

Assoc. Prof. Dr. Gulnara Jafar Valiyeva

Assist. Prof. Dr. Azada Azad
Rustamzada
Assoc. Prof. Dr. Sabina Anvar
Mashadiyeva-Bayramova

Assist. Prof. Dr. Adil Allahyar Bayramov

Assoc. Prof. Dr. Khayala Rajab
Mammadova

Azerbaijan Medical University
(AZERBAIJAN)

ENERGY METABOLISM AND
BIOENERGETICS OF CELLS

Fatma Nur EROGLU
Assist. Prof. Dr. Hacer ALATAS

Malatya Turgut Ozal University
(TURKIYE)

IRON DEFICIENCY ANEMIA AND
MEDICAL NUTRITION THERAPY IN
OBESE PATIENTS

BUsra USTUN
Assist. Prof. Dr. Hacer ALATAS

Malatya Turgut Ozal University
(TURKIYE)

THE ROLETIONSHIP BETWEEN GUT
MICROBIOTA AND NUTRITION IN
OBESE PATIENTS
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HEAD OF SESSION: Assoc. Prof. Dr. Rigers BAKIU

Assoc. Prof. Dr. Rigers BAKIU
Dr. Artenisa PECULAJ
Dr. Patrik KRSTINIC
Assoc. Prof. Dr. Edmond HALA

Agricultural University of Tirana
(ALBANIA)
WWEF Adria, Zagreb (CROATIA)
WWEF Adria, Zagreb (CROATIA)
Agricultural University of Tirana,
Tirane (ALBANIA)

SMALL-SCALE FISHERIES VALUE CHAIN
ANALYSES CASE STUDY IN ALBANIA

Assoc. Prof. Dr. Rigers BAKIU
Msc. Athina ZIOU
Nexhip HYSOLAKOJ
Prof. Dr. Dimitrios MOUTOPOULOS
Dr. Patrik KRSTINIC

Agricultural University of Tirana
(ALBANIA)

University of Patras, Mesolongi
(GREECE)

University of Patras, Mesolongi
(GREECE)

WWEF Adria, Zagreb (CROATIA)

ASSESSMENT OF KARABURUN-SAZANI
MPA'S EFFECTIVENESS BASED ON THE
MONITORING OF SMALL-SCALE
FISHING ACTIVITIES

Elvis KAMBERI
Edmond HALA
Jerina KOLITARI

Agricultural university of Tirana
(ALBANIA)

INVESTIGATION OF TEMPORAL
PATTERNS IN MEAN TROPHIC LEVEL OF
ADRIATIC SEA FISHERIES LANDINGS

Edmond HALA
Marco KULE
Elvis KAMBERI
Rigers BAKIU

Agricultural university of Tirana
(ALBANIA)

ASSESSMENT OF THE BIOLOGICAL
CHARACTERISTICS AND SILVERING
PROCESS OF THE EUROPEAN EEL
(ANGUILLA ANGUILLA) IN THE
KARAVASTA LAGOON, ALBANIA, IN
2024

Edmond HALA
Marco KULE
Elvis KAMBERI
Rigers BAKIU

Agricultural university of Tirana
(ALBANIA)

PRELIMINARY ASSESSMENT OF
ANGUILLICOLA CRASSUS INFESTATION
IN EUROPEAN EEL (ANGUILLA
ANGUILLA) FROM SHKODRA LAKE
AND KARAVASTA LAGOON, ALBANIA

Elton BASHA
Dr. Erjon MAMOCI
Dr. Aniket SHARMA
Dr. Entela HODAJ-CELIKU
Dr. Bledar BISHA

Agricultural University of Tirana
(ALBANIA)
University of Wyoming (ALBANIA)

COMPARISON BETWEEN LAURUS
NOBILIS ESSENTIAL OIL INDUSTRIAL VS
LABORATORY EXTRACTED: CHEMICAL
PROFILE AND BIOLOGICAL ACTIVITY

Adri EREBARA
Prof. Dr. Albert KOPALI
Marjol MECO
Assoc. Prof. Dr. Erika DI IORIO
Alessio MANZO
Elettra LONGOBARDI
Pasquale NAPOLETANO
Assoc. Prof. Dr. Anna DE MARCO
Prof. Dr. Claudio COLOMBO

Agricultural University of Tirana
(ALBANIA)

University of Tirana (ALBANIA)
University of Florence (ITALY)
University of Naples Federico |l
(ITALY)

University of Molise (ITALY)

INFLUENCE OF VEGETATION TYPE ON
ORGANIC CARBON ACCUMULATION
IN THE VEGETATED COASTAL
WETLANDS OF ALBANIA: A CASE
STUDY OF THE KUNE-VAINI LAGOON
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HEAD OF SESSION: Assoc. Prof. Dr. Nil MANSUROGLU

SOME PROPERTIES OF LEIBNIZ ALGEBRAS
ADMITTING A PERIODIC DERIVATION

Kirsehir Ahi Evran University
(TURKIYE)

Prof. Dr. lkbal KOYUNCU
Dogan KAYA

Yildiz Technical University
(TURKIYE)

THE EFFECT OF TEMPERATURE ON THE
MIGRASION AMOUNT OF PHTHALATE
ESTERS IN SHOE SOLES

Rabia TIRYAKI
Assoc. Prof. Dr. Funda Turgut
BASOGLU

Gazi University (TURKIYE)

MICROCAPSULE SYNTHESIS FOR
CARBONDIOXIDE CAPTURE AND
CHARACTERIZATION STUDIES

Sezgin KOCA
Assoc. Prof. Dr. Gékhan KILIC

Eskisehir Osmangazi University
(TURKIYE)

ANALYSIS OF PHYSICAL AND OPTICAL
EFFECTS OF CeF; IN Te0,-ZnO- ZnF,
OXYFLUORIDE GLASSES

Assoc. Prof. Dr. Necla KULABAS

Assoc. Prof. Dr. Sevil SENKARDES

Marmara University (TURKIYE)

SYNTHESIS OF NOVEL SULFATHIAZOLE-
ACETAMIDE DERIVATIVES WITH
POTENTIAL ANTICANCER ACTIVITY AND
THEIR IN SILICO COX-2 ENZYME
INHIBITION POTENTIAL
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University Hospital Center "Mother
Teresa" (ALBANIA)

Institute of Public Health (ALBANIA)

e HALL-6
e SESSION-2

SESSION

DIAGNOSIS OF ACUTE
RESPIRATORY DISTRESS SYNDROME

Bernard SHEHU
Klerida SHEHU
Bledar KRAJA

University Hospital Centre, *“Mother
Theresa (ALBANIA)

THE IMPACT OF CHEMOTHERAPY
ON HEART FUNCTION

Taulant GISHTO
Edlira RUCI
Naltin SHUKA
Silvia METHOXHA

University Hospital Center "Mother
Teresa" (ALBANIA)

NON-CONVENTIONAL FACTORS OF
ACUTE CORONARY SYNDROME

Evis BINAJ
Astrit BIMBASHI
Artan SIMAKU

"Queen Geraldine” University
Hospital (ALBANIA)
Institute of Public Health (ALBANIA)

TRANSVAGINAL DOPPLER IN
ENDOMETRIAL CARCINOMA
DIAGNOSIS

Sotirag SENJO
Enton BOLLANO
Vitiana SENJO

University Hospital Center “Mother
Teresa” (ALBANIA)
Medical University (ALBANIA)

THERAPEUTIC APPROACHES AND
EFFICACY IN RENAL CARCINOMA

Marsela SOPIQOTI
Henri KOLANI
Saimir KUCI
Sokol XHEPA

University Hospital Center "Mother
Teresa" (ALBANIA)

CLINICAL IMPLICATIONS OF
AORTIC ANEURYSM
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HEAD OF SESSION: Assoc. Prof. Dr. Ayhan AKSAKALLI

Assoc. Prof. Dr. Dilek BAYKAL
Seyma DEMIRALAY
irem Nur OZDEMIR

Istanbul Atlas University (TURKIYE)
Istanbul Atlas University (TURKIYE)
University of Health Sciences
Bakirkoy Dr. Sadi Konuk Training and
Research Hospital (TURKIYE)

CHRONIC PATIENTS IN
EARTHQUAKE: EXAMINING
DEPRESSION, ANXIETY, STRESS
LEVELS, AND ASSOCIATED
FACTORS

Assoc. Prof. Dr. Dilek BAYKAL
Sevda OZTURK ERDEN
Assist. Prof. Dr. Gizem Yagmur YALCIN
Prof. Dr. Basar BILGIC
Busra ZORLU UCUNCUOGLU

Istanbul Atlas University (TURKIYE)
Istanbul Atlas University (TURKIYE)
Istanbul Atlas University (TURKIYE)
Istanbul Atlas University (TURKIYE)
Istanbul Atlas University (TURKIYE)

REDUCING ANXIETY IN
NEUROLOGICAL PATIENTS: THE
IMPACT OF STRESS BALL USE
DURING LUMBAR PUNCTURE - A
RANDOMIZED CONTROLLED TRIA

Assoc. Prof. Dr. Arzu KOCAK
UYAROGLU
Ceren Sibel OZEL

Selcuk University (TURKIYE)

MINDFULNESS PRACTICES IN
PSYCHIATRIC NURSING

Assoc. Prof. Dr. Arzu KOCAK
UYAROGLU
Sengul ERTANIK

Selcuk University (TURKIYE)

RELIGIOUS OFFICERS' BELIEFS
ABOUT MENTAL ILLNESS and
MENTAL HEALTH LITERACY

NurgUl GON
Prof. Dr. Sevilay ERDEN
Prof. Dr. Songtl KARADAG

Cukurova University (TURKIYE)

DIABETIC WOUND HEALING AND
ART THERAPY

Safiye ATA DOGAN
Assoc. Prof. Dr. Gérkem YARARBAS
Assist. Prof. Dr. Osman Hasan Tahsin
KILIC

Ege University (TURKIYE)
Ege University (TURKIYE)
izmir Democracy University
(TURKIYE)

INVESTIGATING THE RELATIONSHIP
BETWEEN SOCIAL NETWORK
ADDICTION AND SELF-
COMPASSION AND BALANCED LIFE
AMONG UNIVERSITY STUDENTS

Assoc. Prof. Dr. Ayhan AKSAKALLI

Bayburt University (TURKIYE)

NIHILISM AND THE RELATIVITY OF
MORAL REALITY IN ANALYTIC
PHILOSOPHY: ON LANGUAGE,
CONCEPT AND ONTOLOGICAL
STATUS

Tuba UNVER
Prof. Dr. Bayram UNVER
Kevser SEVIK KACMAZ

Dokuz Eylul University (TURKIYE)
Dokuz Eylul University (TURKIYE)
Izmir Katip Celebi University
(TORKIYE)

THE PSYCHOMETRIC PROPERTIES OF
THE DUBOUSSET FUNCTIONAL TEST
IN PATIENTS WITH THORACIC
HYPERKYPHOSIS

Tuba UNVER
Prof. Dr. Bayram UNVER
Kevser SEVIK KACMAZ

Dokuz Eylul University (TURKIYE)
Dokuz Eylul University (TURKIYE)
Izmir Katip Celebi University
(TORKIYE)

THE PSYCHOMETRIC PROPERTIES OF
THE DUBOUSSET FUNCTIONAL TEST
IN PATIENTS WITH SCOLIOSIS
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HEAD OF SESSION: Dr. Neada Hysenaj

Dr. Neada Hysenaqj
Dr. Endrit Paparisto
Dr. Edlira Mulo
Prof. Dr. Vergjini Mulo
Prof. Dr. Edit Xhajanka
Dr. Tedi Vercani

University of Medicine (ALBANIA)
Private Dental Clinic (ALBANIA)

AUTOMATED HOME-CAGE
MONITORING IN ANIMALS RELATED TO
TEMPOROMANDIBULAR DISORDERS: A

REVIEW

M k.vijayalaksh
puniparthi Sunitha

Bharath institute of higher
education and research (INDIA)

PROMISING ANTI-INFLAMMATORY
PHYTOMEDICINE FOR THE TREATMENT
OF PATIENTS WITH INFLAMMATORY
SKIN DISEASES USING INDIAN HERB
SANJEEVANI

Speranca Magda Vuijicic
Felicia Andrei

University of Medicine and
Pharmacy (ROMANIA)

CLINICAL EFFICACY OF ANTI-
DANDRUFF SHAMPOOS BASED ON
NATURAL EXTRACTS

Maryem Gharbaoui
Miloud Chakit
Youssef Aboussaleh

Ibn Tofail University (MOROCCO)

ASSESSMENT OF SMARTPHONE USE
AMONG STUDENTS FROM IBN TOFAIL
UNIVERSITY, KENITRA, MOROCO

Almustapha Ahmed
lorahim Sada
Bishir Usman

Umaru Musa Yar'adua University
(NIGERIA)
Bayero University (NIGERIA)

GRAPHENE AND GRAPHENE OXIDE IN
BIOMEDICAL APPLICATION: AN IN
DEPTH REVIEW

Saloni Sharma
Suhani Sharma

Manav Rachna International
Institute
of Research Studies (INDIA)
Jamia Hamdard University
(Deemed to be University)
(INDIA)

THE ECONOMICS OF HEALTHCARE:
EXPLORING FINANCIAL DYNAMICS
AND POLICY IMPLICATIONS

Andrey Popatanasov
Lyubka Tancheva
Reni Kalfin

Bulgarian Academy of Sciences
(BULGARIA)

ON THE HISTORY AND STAGES OF
PARKINSON'S DISEASE AS PART OF THE
WESTERN MEDICAL SYSTEM AND THE
RECOGNOTION OF THE NON-MOTOR
SYMPTOMS

Mosutiu Maria loana
Petre lon
Petre Izabella

Victor Babes” University of
Medicine and Pharmacy
(ROMANIA)

HYPOVITAMINOSIS D AND TS IMPACT
IN PREGNANCY WITH
HYPERTENSION/PREECLAMPSIA
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HEAD OF SESSION: Assoc. Prof. Dr. Sevinj Nasirova Ramiz

Dr. Omer SAHIN

Bestepe State Hospital (TURKIYE)

IDENTIFICATION OF ANATOMICAL
STRUCTURES ACCESSIBLE BY
RETROSIGMOID APPROACH IN
CADAVERIC SHEEP MODEL

Vesila YILDIRIM
Sevcan KABAYER
Enver Fehim KOCPINAR
Taha CEYLANI
Hikmet Taner TEKER

Mus Alparslan University (TURKIYE
Mus Alparslan University (TURKIYE
Mus Alparslan University (TURKIYE
Mus Alparslan University (TURKIYE
Ankara Medipol University
(TURKIYE)

_—— — —

EFFECTS OF TUDCA THERAPY AND
PROBIOTIC SUPPLEMENTATION ON
LIVER ANTIOXIDANT ENZYME ACTIVITY

Assoc. Prof. Dr. Bilgen CAN
Dr. Meryem BAYDEMIR

Balikesir University (TURKIYE)

HEMIGASTROSOLEUS MUSLE FLAP FOR
LOWER EXTREMITY RECONSTRUCTION

Ozcan UZUN

|zmir University of Economics
Medicalpoint Hospital (TURKIYE)

FACTORS ASSOCIATED WITH
PHOSPHORUS DECLINE AFTER FERRIC
CARBOXYMALTOSE ADMINISTRATION

Seyide Nur CELIK
Assist. Prof. Dr. Fatma HUlyam EREN

Eastern Mediterranean University
(TURKISH REPUBLIC OF NORTHERN
CYPRUS)

RELATIONSHIP BETWEEN NIGHT EATING
SYNDROME, EMOTIONAL APPETITE
AND SOCIAL MEDIA ADDICTION IN

OVERWEIGHT AND OBESE INDIVIDUALS

Assoc. Prof. Dr. Sevinj Nasirova Ramiz

Scientific Research Institute of
Pediatrics named after
K.Y.Farajova (AZERBAIJAN)

LATE ONSET LEUKOENCEPHALOPATHY
(VAN DER KNAPP SYNDROME)

Assoc. Prof. Dr. Tuba UNVER
Assoc. Prof. Dr. Ayse Sebnem ERENLER
Assist. Prof. Leyla Kaya

Inonu University (TURKIYE)
Malatya Turgut Ozal University
(TURKIYE)
Zonguldak BUlent Ecevit
University (TURKIYE)

TYPES OF VAGINAL INFECTIONS AND
THE EFFECTS OF THESE INFECTIONS ON
CHANGES IN VAGINAL MICROFLORA

HACIZADE GUBAKHANIM
FARIDA GURBANOVA
SIRACLI ULVIYYE
PARVANA JAVANSHIR

Azerbaijan Medical University
(AZERBAIJAN)

EXPLORING THE ROLE OF
MACROPHAGES IN THE PROGRESSION
FROM ATYPICAL HYPERPLASIA TO
ENDOMETRIAL CARCINOMA
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SESSION

HEAD OF SESSION: Prof. Assoc. Dr. Skender DEMAKU

Prof. Assoc. Dr. SKENDER DEMAKU
MSc. ARIANE DOBRA
MSc. ARBNORE ALIU
MSc. DONIKA SYLEJMANI

University of Prishtina "Hasan
Prishtina” (KOSOVO)

ASSESSING THE PRESENCE OF
HEAVY METALS IN THE AREA OF
GLLOOGOC (KOSOVO) BY USING
MOSSES AS A BIOINDICATOR FOR
HEAVY METALS

Prof. Assoc. Dr. Skender DEMAKU
MSc. Arbnoré ALIU
MSc. Donika SYLEJMANI
MSc. Bahrije DOBRA
Ardita KARAXHA

University of Prishfina “Hasan
Prishtina” (KOSOVO)

NITRATE ION (NOS3-) LEVELS IN
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PHENOLIC COMPOUNDS, PHYSICOCHEMICAL AND BIOACTIVITY
PROPERTIES OF GARLIC (Allium sativum L.) VINEGAR

Yuksel BAYRAM
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Yasemin TORLAK
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ABSTRACT

Garlic (Allium sativum L.) is considered one of the twenty most important vegetables, with
various uses throughout the world, either as raw vegetable for culinary purposes, as also an
ingredient in traditional and modern medicine. It contains several bioactive components that
play an important role in the body. Further, it has been also proposed as one of the richest
sources of total phenolic compounds among the usually consumed vegetables, whereas highly
ranked regarding its contribution of phenolic compounds in human diet. Vinegar is a natural
product produced by fermenting various agricultural raw materials containing edible
carbohydrate sources into ethyl alcohol by yeast and into acetic acid by bacteria. Its effects on
health are related to these bioactive components. Today, different kinds of vinegar are produced
in the world from different kinds of raw materials including grapes, apples, sugar cane, rice,
barley, various fruits and vegetables. In this study, garlic (Allium sativum L.) vinegar was
produced for the first time using garlic and the phenolic compounds, physicochemical,
bioactivity and antioxidant properties of these vinegar samples were investigated. In addition,
this study explains the steps involved in the conversion of garlic into products and the
physicochemical changes during processing. Considering the high demand for functional food,
this review is thought to provide guidance to food manufacturers on the suitability of garlic for
industrial use and new product development.

Keywords: Garlic, Vinegar, Physicochemical properties, Antioxidant, Phenolic compound.
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1.INTRODUCTION

Allium sativum belongs to the botanic family of Liliaceae [1] Garlic (Allium sativum L.) widely
has been used as food, as well as both traditional and modern medicine for its therapeutic and
medicinal properties [2,3]. It contains fresh weight 62-68% water, 26-30% carbohydrate, 1.1
3.5% organosulfur compounds, 1.5-2.1% protein, 1-1.5% amino acids, and 1.5% fiber [1].
Garlic has various benefits, including hypo-glycemic, antioxidant, anticancer, and anti-obesity.
The health benefits of garlic can be attributed to its bioactive organosulfur compounds (OSCs)
[4]. These compounds include diallyl sulfide (DAS), diallyl disulfide (DADS), diallyl trisulfide
(DATYS), ajoenes and vinyldithiins (2-VD) which are responsible for the characteristic aroma
of garlic. Allicin is an unstable and highly reactive molecule that transforms into a series of
OSCs [5]. The first group of OSCs produced when garlic tissue is crushed are thiosulfinates.
Allicin is an unstable and highly reactive molecule most abundant in fresh garlic that converts
into a number of OSCs [2]. Garlic contains 2% (max.) essential oil on a dry basis, which varies
widely in chemical composition as a result of genetic diversity, environmental conditions and
the agronomic behavior of the culture. The processing of garlic products usually differs in the
form of heating, drying, fermentation, aging, extraction or a combination of these methods.
Many of these treatments are applied to remove the strong odor of raw garlic and enhance its
flavor; however, various changes occur in the chemical composition that affect the flavor, color
and nutritional content of the garlic [6]. Garlic is a rich source of health-promoting
phytochemicals, including antioxidants such as phenolics and flavonoids. Garlic is a good
source of natural antioxidants and has potential health-promoting effects due to its high phenolic
phytochemical concentrations [7].

Vinegars are rich in nutrients and bioactive compounds including amino acids, sugars, organic
acids, polyphenols, melanoidins, and tetramethylpyrazine [8]. Vinegar is a special product
produced from different raw materials containing carbohydrates by yeasts and acetic acid
bacteria. Organic acids, phenolic compounds, amino acids, vitamins and melanoidins play an
important role in the organoleptic properties of vinegar. It is reported that these substances in
vinegar have antimicrobial, antioxidant, antidiabetic, antitumor, anticarcinogenic, anti-
infection effects and are used in various health applications. For this reason, vinegar has been
used since time immemorial in various it is traditionally used as a flavoring and preservative in
foods, as well as in the treatment of certain diseases [9]. Studies have shown that vinegars are
unique in terms of amino acids, sugars, vitamins and microelements [10] and aromatic
compositions. It has positive health effects by providing high antioxidant activity with the
phenolic compounds it contains [4,8,11]. The increasing variety of vinegars on the market in
recent times is related to the increasing use of vinegar in therapeutic health cures as well as
consumers' search for new flavors. Depending on the raw material used for vinegar, the
bioactive components contained in the vinegar are important in the use of vinegar as a
supportive treatment. Today, fruit vinegars have been reported to be effective against lipid
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peroxidation, hypertension, hyperlipidemia, inflammation, DNA damage and cancer due to
their polyphenol content [8]. There are different types of fermented garlic products, also garlic
is a common ingredient in many fermented foods [12]. Even already-processed products like
black garlic, which is a heat-treated garlic, can be fermented by Saccharomyces cerevisiae to
produce by a two-step processed garlic product. There are not many reports on fermented garlic,
but all reports indicate that the bioactive sulfur content in garlic is affected by fermentation. It
has been reported that fermentation of garlic with Lactobacillus pentosus reduces the
organosulfur (OS) content of garlic [6]. During the formation of vinegar, the alcohol in the
environment is converted into acetic acid. If obesity-related type 2 diabetic patients are
supplemented with acetic acid daily, it is possible to contribute to the prevention of abdominal
fat and protect against obesity. It has been shown to improve total cholesterol levels, to be a
heart-friendly food, to have an antimicrobial effect against various pathogenic microorganisms,
to exhibit anticarcinogenic activity, to be an effective agent against oxidative stress and to have
positive effects on liver health. However, in order to be certain about the positive effects of
vinegar on health, more extensive, long-term and well-designed controlled studies should be
conducted on different groups of people. Many studies have shown that the content of phenolic
compounds is closely related to the antioxidant activity of vinegars [13,14]. Various studies
have been conducted on the health benefits and mechanisms of action of various garlic and its
sulfur compounds to date [15,16] but vinegars produced from germinated and ungerminated
garlic have not been studied. The phenolic compounds and the antioxidant properties of
traditional garlic vinegar samples were studied. For this, garlic vinegar was produced using
garlic for the first time, and the phenolic components and antioxidant properties of this vinegar
were examined.

2.MATERIALS AND METHODS
2.1. Chemicals

Folin—Ciocalteu’s phenol reagent, CuCl,, Na,COs, AlCl3, NH.CHsCO2, NaNO,, NaHCOs,
NaOH, CoHsOH, HCI (37%) purchased from Merck (Germany) and 2,2-Diphenyl-1-
picrylhydrazyl (DPPH), gallic acid, 6-Hydroxy-2,5,7,8-tetramethylchromane-2-carboxylic acid
(Trolox), neocuproine, obtained from Sigma-Aldrich (Germany).

2.2. Fermentation of garlic

The garlic vinegars were according to the traditional vinegar production technique used by
Bayram et al. [17]. The vinegar samples taken 28-30°C for 8-10 weeks was evaluated and was
performed twice. A flowchart of the process is presented in Fig. 1.
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Figure 1. Production of traditional vinegar from garlic
2.3. Physicochemical analysis

pH values of the vinegars were detected with a pH meter (Ohaus Starter 3100, USA) calibrated
with buffer solutions [18,19]. A two mL of vinegar was titrated up to pH 8.0 with using 0.1 N
NaOH. The results were stated as acetic acid equivalent. °Brix values of the garlic vinegars
were detected using Abbe refractometer (Atago PAL-1 Pocket Refractometer, Japan) calibrated
with pure water. The results were stated as °Brix [13], Amesbury, UK) calibrated with standard
calibration scale . They were expressed as L* (whiteness/darkness), a* (redness/greenness), and
b* (yellowness/blueness).

2.4. Preparation of ethanolic extracts

10 mL of vinegar was mixed with 100 mL 80% ethanol for 2.5 hours on a magnetic stirrer at
25°C and the vinegar extract store at — 20°C until analysis. The solution was centrifuged at 4100
rpm for 15 minutes at 4°C (Hettich 320R, Germany) and then, the combined supernatants were
filtered (Whatman No 1). The extracts stored at -18°C for farther analysis.

2.5. Total phenolic content

The total phenolic content (TPC) analysis of persimmon peel vinegar extract was conducted
with a spectrophotometer (Shimadzu UV-1800 spectrophotometer, Japan) at 760 nm by
applying the Folin—Ciocalteu method [13] with modifications and using gallic acid as a
standard. 0.5 mL extract (1 mL of vinegar was dissolved in 10 mL ethanol), 2.5 mL of 0.2 N
Folin—Ciocalteu reagent and 2 mL of sodium carbonate solution (7.5% (w/v) were mixed in that
order. The absorbance of the mixture was read after 30 min incubation in a dark at 25°C. The
TPC was expressed with a linear range of 0.01-0.11 mg/mL (r>=0.991) as mg gallic acid
equivalents (GAE)/L in fresh sample.
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2.6. Antioxidant Capacity

The antioxidant capacity of the samples was assayed as free DPPH radical scavenging capacity
[17] with some modification. 0.1 mL sample and 4.9 mL of the DPPH solution (0.1 mM) were
mixed with vortex. After the mixtures were kept at 27°C temperature for 25 min, absorbans of
the mixtures were measured at 517 nm using a spectrophotometer. Antiradical activity (ARA,
%) was described as following Eqg. (1):

ARA%=(Ac-As)/Ac*100

where Ac and As is absorbance of control (DPPH solution) and the sample, respectively.

2.7. Statistical analysis

The experiments were applied in triplicate. The results were expressed as mean + standard
deviation. The significant differences between samples were determined using Duncan multiple
post hoc tests (p <0.05) when the one-way analysis of variance (ANOVA) was significant.

3. RESULTS AND DISCUSSION

3.1. Physicochemical analysis of garlic vinegar

Fermentation process of garlic vinegar was carried out at 25-28°C for 10-12 weeks to obtain
vinegar. As a result of the study, titratable acidity, pH and °Brix values of the vinegar samples
were found to be 5.7% (57 g/L), 3.71% and 1.4%, respectively. The most important quality
criterion of vinegar is acetic acid content. According to TS 1880 vinegar standard, the total acid
content (TCA) of wine vinegar should be at least 40 g/L in terms of acetic acid [17]. In a study
determining the physicochemical properties of this vinegar during fermentation, TCA increased
from 0.85 to 42.3 g/L, while °Brix values decreased from 11.45 to 3.22. A similar trend to these
results occurs in the 30-day acidification process of pineapple waste vinegar. This was also
shown by Roda et al [20], who showed that at the end of this process it reached an acidity of
about 4.96% (w/v) and pH 3. In another study, the organic acid content, proximate composition
of industrial Zhenjiang aromatic vinegar and traditional Zhenjiang aromatic vinegar, pH value
of all Zhenjiang aromatic vinegars ranged from 3.38 - 3.62, 5.80% - 6.69%, respectively [21].
3.2. Total phenolic and antioxidant capacity of garlic vinegar

Phenolic compounds have been showed to significantly influence the quality of vinegar and 1t
has among at most identified components [22]. Result of the study TPC and TFC and
antioxidant capacity of garlic vinegar were given in Table 1. As shown in Table 1, the TPC and
TFC of the vinegar were found as 292.28 mg GAE/L and 17.36 mg CAE/L vinegar respectively.
The total antioxidant activity of garlic vinegar sample was determined according to CUPRAC
and DPPH methods. Antioxidant capacities evaluated with the copper reducing antioxidant
capacity method were lower than the 2,2-diphenyl-1-picrylhydrazyl radical method. The
antioxidant capacities of the sample were measured to be 225.44 mg Trolox equivalent (TE)/L
(with using the DPPH method) and 589.07 mg TEAC/L vinegar (with using the CUPRAC
method), respectively. Thus, in our study, the CUPRAC value of garlic vinegar extract was
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higher than the value obtained by the DPPH method. Cu?* ion takes part in the formation of
free radicals and the reduction of cupric ion shows another mechanism reflecting the antioxidant
capacity.

Table 1. Physical and antioxidant properties of garlic vinegar

Analyses Mean values
pH values 3.97+0.02
TA 62+0.15
Total soluble solids (°Brix) 4.4+0.01
TFM (mg GAE/L) 474.9+3.68
DPPH (% inhibition) 10.2+0.11

All data are the mean of triplicate measurements =+ standard deviation values. TA: (°Brix), acetic
acid equvalent. TPM total phenolic content, DPPH 2,2-diphenyl-1-picrylhydrazyl radical
scavenging activity, GAE gallic acid equivalent.

Zou et al. [21] reported the changes in TPC of persimmon during fermentation. TPC of
persimmon was found in the range of 300-350 mg GAE/L during the fermentation process. This
study compared with our study, TPC of fruit vinegar was found similar. The amount of phenolic
substance of peels vinegar is close to the values of the fruit vinegar. They reported that acetic
and alcoholic fermentation increased the bioactive properties of Diospyros kaki and its tannin
concentration. Gallic acid, which different phenolic compounds present in Diospyros kaki,
represented the essential component, and its content enhanced during the alcoholic fermentation
while decreased during acetic fermentation. Also, this study reported that during fermentation,
the metabolic activity of acetic acid bacteria and yeast modifies the structure of the persimmon
puree and can, as a result, affect the chemical content of persimmon.

Ubeda et al. [22], total phenols index (TPI) values were determined as 277-424, 268-397 mg
gallic acid/kg in persimmon puree and vinegar and it was found that total phenols index values
did not change significantly during the vinegar production process and also this study was
reported that it obtained higher values than other commercial vinegar like red and white wine
vinegar. TPI values of vinegar are very similar to our study. There is no difference between the
vinegar made from persimmon fruit and the vinegar made from the peel in terms of total
phenolic compounds.

Giuffre et al. [23], which produces vinegar from waste products similar to our study, found the
total amount of phenolic substance and antioxidant activity (DPPH % inhibition) of vinegar
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they obtained from Citrus bergamia by-products as 241-1953 (mg/L) and 9.87-21.80 %
inhibition respectively. While our study results were consistent with the amount of phenolic
substance of this study, DPPH (% inhibition) was higher than the values of the study. Zhao et
al. [21] showed that the bioactive compounds of industrial and traditional Zhenjiang aromatic
vinegar (ZAV) samples during the fermentation process. Consequently, TPC, TFC and
antioxidant activities of ZAV were found as 2.07-6.45 mg GAE/mL, 1.21-4.15 mg RE/mL and
17.82-54.72 mmol TEAC/L respectively. In another study, Ordoudi et al. [24] found the
antioxidant activity value described by the CUPRAC method of pomegranate syrup as 7.8 mM
trolox, and the DPPH value as 5 mM trolox. The differences in the results may be evaluated
with differences in the extraction conditions, type of extraction solvent, environmental
conditions, use a different part of the plant, plant varieties, and production of different vinegar.

4. CONCLUSION

Vinegar is a product that is both cheap and has many health benefits due to its cheap production
from raw materials. Our study has shown that garlic vinegar processing by-products can be a
new alternative source for vinegar production and new developments in process engineering
such as by-products can also be utilized. In order to reduce waste, it is very important to use the
fruits or vegetables themselves or their peels as raw materials to be converted into products
such as vinegar. The results of our study show that vinegar produced from garlic has a high
phenolic content and antioxidant activity. Garlic is a food with high antioxidant activity thanks
to the sulfur compounds it contains and the compounds formed by their breakdown. Thanks to
the strong antioxidant activity of garlic vinegar, it helps to prevent cancer, protect against
cardiovascular diseases and favorably change the course of diseases, antimicrobial and
neuroprotective effect. In addition to all these, the antidiabetic and antiallergic effects of garlic
have been emphasized and it has been shown that some diseases can be prevented or treated
with the use of the right form. This is the first study to emphasize the importance of further
increasing the nutritional content and health benefits of materials with high antioxidant content.
It is also envisaged that this study may contribute to the food industry by transforming garlic
into more efficient sources as an alternative to the normally used sources.
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ABSTRACT

Throughout a man's reproductive life, spermatogonial stem cells (SSCs) in the testes maintain
constant sperm production. In this study, spermatogonial stem cell SSRNA-seq data from men
with spermatogenic failures were examined. According to reports, the dynamics of stem cells
altered in infertile men's testicular tissue and EGR4 gene was significantly increased in infertile
individuals during the differentiation process of spermatogonial stem cells. In silico analyses
were performed by examining changes in gene expression in testicular tissue of infertile men.
miRNAs targeting EGR4 gene were identified using miRWalk and miRDB databases and the
potential binding sites of these miRNAs were analyzed with TargetScanHuman. Functional
pathway analysis of potential target genes was determined with ShinyGO using the KEGG
dataset. The filtering revealed that the sole miRNA that targets EGR4 gene is hsa-miR-593-3p
that was found to target the following genes: SOD2, CCL16, IRGQ, RIMKLB, WSCD2, and
XPNPEP3. The findings obtained may provide important clues for biomarkers and treatment
targets for male infertility by providing new information on how EGR4 gene may be regulated
at post-transcriptional level.

Keywords: SSC, EGR4, miRWalk.

OZET

Bir erkegin reprodiiktif hayati boyunca, testislerdeki spermatogonial kok hiicreler (SSC) siirekli
olarak sperm {iiretimini saglar. Bu ¢alismada, spermatogenik basarisizliklar: olan erkeklerden
alinan spermatogonial kok hiicre scRNA-seq verileri incelendi. Daha 6nce yapilan ¢aligmalara

PR

gore, infertil erkeklerin testis dokusunda kdk hiicre dinamiklerinin degistigi ve spermatogonial

Proceedings Book 10 : www.aegeanconference.com




INTERNATIONAL AEGEAN CONFERENCES

ON NATURAL & MEDICAL SCIENCES-XI
April 04-06, 2025

kok hiicrelerin farklilagsma siireci sirasinda infertil bireylerde EGR4 geninin dnemli 6l¢iide
arttign raporlandi. Infertil erkeklerin testis dokusundaki gen ifadesindeki degisiklikler
incelenerek in silico analizler gerceklestirildi. EGR4 genini hedef alan miRNA'lar miRWalk ve
miRDB veri tabanlar1 kullanilarak tanimlandi ve bu miRNA'larin potansiyel baglanma bolgeleri
TargetScanHuman ile analiz edildi. Potansiyel hedef genlerin fonksiyonel yol analizi KEGG
veri seti kullanan ShinyGO ile belirlendi. Filtreleme, EGR4 genini hedef alan tek miRNA'nin,
asagidaki genleri hedef aldig1 bulunan hsa-miR-593-3p oldugunu ortaya koydu: SOD2, CCL16,
IRGQ, RIMKLB, WSCD2 ve XPNPEP3. Elde edilen bulgular, EGR4 geninin transkripsiyon
sonrasi diizeyde nasil diizenlenebilecegine dair yeni bilgiler saglayarak, erkek infertilitesi i¢in
biyobelirtegler ve tedavi hedefleri i¢in 6nemli ipuglar saglayabilir.

Anahtar Kelimeler: SSC, EGR4, miRWalk.

INTRODUCTION

Spermatogonial stem cells (SSCs) in the testes ensure continuous sperm production throughout
reproductive life of men, compensating for natural cell losses (Yu, Li et al. 2022). They
differentiate into haploid spermatozoa through mitotic and meiotic divisions, regulated by
intracellular and extracellular factors (Oatley and Brinster 2008). SSCs maintain continuity of
species by producing gametes and contributing to genetic diversity through meiosis (Ben
Maamar, Nilsson et al. 2021).

In vitro cell culture studies, animal experiments, and studies at organoid level have provided
indirect information about testicular failure in SSCs (Dong, Ping et al. 2023). Additionally
microarray and high-throughput RNA sequencing studies have provided direct examination of
testicles, but often overlook cellular heterogeneity. Ultimately single-cell RNA sequencing
(scRNA-seq) studies have provided crucial information on fertility and spermatogenesis in men
(Di Persio, Tekath et al. 2021, Qin, Huang et al. 2023).

MicroRNAs (miRNASs) regulate gene expression by binding to target messenger RNAs
(mRNAS). They play a crucial role in male fertility and maintenance of SSCs. MiRNAs regulate
gene expression, balance between self-renewal and differentiation, and respond to apoptosis
and external signals (Gunes, Arslan et al. 2016). However, there is limited research on their
effects on SSCs.

This study analyzed spermatogonial stem cell scRNA-seq data from men with normal
spermatogenesis and spermatogenic failures in silico. In the GEO Dataset with the accession
number GSE153947 from the National Center for Biotechnology Information, the
spermatogonium ratio remained steady while the number of undifferentiated stem cells
decreased. In testicular tissue of infertile men, the dynamics of stem cells shifted, with the
reserve stem cell pool shrinking as stem cells were steered toward differentiation. In
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undifferentiated spermatogonia, the expression of EGR4 gene was found to be elevated (Di
Persio, Tekath et al. 2021).

MATERIALS AND METHODS
scRNA-seq Data

The GEO dataset containing sSCRNA-seq data of testicular tissue from 3 patients with normal
spermatogenesis and 3 patients with cryptozoospermia with accession number GSE153947
from the National Center for Biotechnology Information was used (Di Persio, Tekath et al.
2021).

MiRNA Target Prediction

The miRNA(s) targeting EGR4, which were shown to have increased expression in the SSCs
of the samples with testicular failure in the dataset, were first searched on the miRWalk database
that uses the machine learning algorithm (Rai, Pande et al. 2023). MiRNAs with a score greater
than 0.95 in miRWalk and binding to the 3’ untranslated region (3’ UTR) of the target genes
were identified. The filtered miRNAs were matched with the miRDB database (Huang, Chen
et al. 2024).

MiRNA-mRNA Pairing Analysis

The pairings of target mMRNAs with miRNAs were determined with TargetScanHuman (version
7.2), which uses a quantitative model developed by compiling experimental data sets (Agarwal,
Bell et al. 2015). The context++ scores of target MRNA and miRNA pairs were evaluated in
the final analysis.

Functional Pathway Prediction

The genes identified as targets of miRNAs were determined via the miRWalk database.
Functional pathway analysis of potential target genes was determined with ShinyGO (v0.81)
using the KEGG dataset (Ge, Jung et al. 2020). The size of the selected pathways was
determined as 10 by fold enrichment filtering to prevent small pathways from creating noise.
The cut-off value was chosen as 0.05.

RESULTS

The only miRNA targeting EGR4 gene was identified as hsa-miR-593-3p (miR-593-3p) in the
miRWalk and mirDB databases after the filtering. SOD2, CCL16, IRGQ, RIMKLB, WSCD?2,
and XPNPEP3 were determined to be the genes targeted by miR-593-3p. The mRNAs targeted
by miR-593-3p and their pairings are presented in Table 1.
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Table 1. Target MRNAs of miR-593-3p and their pairings

Gene positions that Predicted consequential pairing of target Site type Context++ Context++
hsa-miR-593-3p region (top) and miRNA (bottom) score score
pairs percentile
Position 326-333 0f | 5' ...UUCCUCUAUAACCCC--CAGAGACA. .. 8mer -0.17 88
EGR4 3' UTR FIEEEE T
3o UCUUUGGGGUCGUCUCUGU
Position 1722-1729 | 5' ...UUUUUGUAUUUUUAGCAGAGACA. .. 8mer -0.10 74
of SOD2 3' UTR NRRRRRRN
3" UCUUUGGGGUCGUCUCUGU
Position 2051-2057 | 5' ...GCUUUAAAAAUUAUUAGAGACAA. . . 7mer-Al -0.13 81
of SOD2 3' UTR NERRN
3o UCUUUGGGGUCGUCUCUGU
Position 9535-9541 | 5' ...UAAAGUCUGUUUUAUCAGAGACU. .. 7mer-m8 -0.11 76
of SOD2 3' UTR HEEEET
3! UCUUUGGGGUCGUCUCUGU
Position 826-832 of | 5' ...CAUUAAUCAUUUUUGCAGAGACU. . . 7mer-m8 -0.28 96
CCL16 3' UTR AN
30 UCUUUGGGGUCGUCUCUGU
Position 938-944 of | 5' ...AGAAGAAGAAGAAGAAGAGACAC. .. 7mer-Al -0.21 92
CCL16 3' UTR AN
3! UCUUUGGGGUCGUCUCUGU
Position 1131-1138 | 5' ...CAGUAAAGCAUACCUCAGAGACA. .. 8mer -0.11 77
of IRGQ 3' UTR NERRRN
30 UCUUUGGGGUCGUCUCUGU
Position 2449-2455 | 5' ...UAUUAUUAUUAUUUUAGAGACAG. . . 7mer-Al -0.04 52
of IRGQ 3' UTR NRRR
3" UCUUUGGGGUCGUCUCUGU
Position 4861-4867 | 5' . ..UUUUGGUAUUUUUCUCAGAGACG. .. 7mer-m8 -0.02 35
of IRGQ 3' UTR NERRRN
3¢ UCUUUGGGGUCGUCUCUGU
Position 1131-1138 | 5' . ..CAGUAAAGCAUACCUCAGAGACA. .. 8mer -0.11 77
of IRGQ 3' UTR NERRRN
3" UCUUUGGGGUCGUCUCUGU
Position 3168-3174 | 5' ...GGGCUUGUGGGGCUUAGAGACAU. . . 7mer-Al -0.06 62

of RIMKLB 3' UTR

FETTT
UCUUUGGGGUCGUCUCUGU
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Position 1872-1878 | 5' ...AUGAGAGAGAGAGAGAGAGACAA. .. 7mer-Al -0.13 80
of WSCD2 3' UTR FEEET
3" UCUUUGGGGUCGUCUCUGU
Position 1880-1887 5" . .GAGAGAGAGAGACAACAGAGACA. .. 8mer -0.28 96
of WSCD2 3' UTR FEEETT
3 UCUUUGGGGUCGUCUCUGU
Position 1909-1915 | 5' ...GGCAGAGAGGCAUAGAGAGACAG. . . 7mer-Al -0.12 80
of WSCD2 3' UTR FEEET
3! UCUUUGGGGUCGUCUCUGU
Position 1921-1927 | 5' ...UAGAGAGACAGAGAGAGAGACRAA. .. 7mer-Al -0.16 86
of WSCD2 3' UTR FEEET
3" UCUUUGGGGUCGUCUCUGU
Position 1955-1961 5 . .UUUUUGUAUUUUAGUAGAGACAG. .. 7mer-Al -0.03 48
of XPNPEP3 3' LT
UTR 3" UCUUUGGGGUCGUCUCUGU
Position 2420-2426 | 5' ...GCAGUGACUUCCUCAAGAGACAG. .. 7mer-Al -0.08 68
of XPNPEP3 3' AR
UTR 3" UCUUUGGGGUCGUCUCUGU
Position 4433-4440 | 5' . .GCCACGGCCCCCAGCCAGAGACA. .. 8mer -0.03 45
of XPNPEP3 3' FEEEEE T
UTR 3! UCUUUGGGGUC-GUCUCUGU
Position 4597-4603 5 . .UUUUGUAUUUUUAGUAGAGACAG. .. 7mer-Al -0.07 65
of XPNPEP3 3' AR
UTR 3" UCUUUGGGGUCGUCUCUGU

The lollipop plot of the functional pathway analysis of SOD2, CCL16, IRGQ, RIMKLB,
WSCD2, and XPNPEP3 is given in Figure 1. It was determined that the genes play a role in
alanine aspartate and glutamate metabolism, longevity regulatory pathways, peroxisome, FoxO
signaling, lipid and atherosclerosis pathways, and carcinogenesis.

Alanine aspartate and glutamate metabolism-

Lengevity regulating pathway-multiple species- ——#

Peroxisome- ——————————8

Longevity requlating pathway- ————

FoxQ signaling pathway- ———@

Lipid and atherosclerosis - m——_

Chemical carcinogenesic-reactive oxygen species- ——=

0

50 100
Fold Enrichment

A
Longeyvity regulating pathway

N. of Genes L
LA Chemieal Alanine aspartate and

carcinogenesisreactive glutamate metabolism
-leg10(FDR) oxygen species
W 135 i i
=R FoxQ-signaling pathway
W 145 b

Lipid and atheroselerosis, Peroxisome

Longevity regulating
pathway-multiple species

Figure 1. Functional pathway analysis result of miR-593-3p target genes. The X-axis represents fold enrichment.
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Discussion

In this study, miR-593-3p was determined to target EGF4, whose expression was previously
found to be increased in undifferentiated SSCs of men with testicular failure. Cell culture
studies show that miR-593-3p, especially together with non-coding circular DNAs, which are
molecular sponges, may be effective in disease pathologies, especially in tumors (Xie, Wan et
al. 2020, Ye, Qi et al. 2021). In a study conducted with breast cancer cells, the increase in the
expression of miR-593-3p prevented the malignant progression of breast cancer cells in vitro
(Xie, Wan et al. 2020). Circular DNAS, whose expression level was determined to be related to
cell differentiation, tumor stage, invasion, and metastasis level in gastric cancer cell lines and
tissues, may change the expression of miR-593-5p via its seed sequences (Ye, Qi et al. 2021).
In tumor tissues taken from ovarian cancer patients who had not previously received
radiotherapy or chemotherapy, miR-593-3p was shown to contribute to tumor development by
reducing PTEN expression and to be the target of a circular DNA that acts as a tumor suppressor
(Han, Zheng et al. 2023).

In this study, other genes targeted by miR-593-3p were identified as CCL16, XPNPEP3,
WSCD2, IRGQ, RIMKLB, and SOD2. The molecular effects of specific genes on
spermatogonial stem cells (SSCs) in men are of great interest in reproductive biology. However
studies on SSCs for CCL16, XPNPEP3, WSCD2, IRGQ, RIMKLB, and SOD2 genes may be
limited, but their general functions may provide insight into potential impacts. CCL16 (C-C
Motif Chemokine Ligand 16) is a chemokine that regulates inflammation and the
immunological response (Palomino and Marti 2015). Chemokines may influence the SSC niche
by modulating immune cell activity or promoting an inflammatory environment. Aberrant
expression of CCL16 might disrupt the balance in the SSC microenvironment, potentially
affecting SSC maintenance and differentiation (Yang, Kim et al. 2013). XPNPEP3 (X-Prolyl
Aminopeptidase 3) encodes a mitochondrial enzyme involved in the processing of peptides.
Mutations in XPNPEP3 have been shown to be associated with ciliopathies. Genetic variations
in XPNPEP3 are associated with nephronophthisis-like nephropathy-1 in renal cells (O'Toole,
Liu et al. 2010). Mitochondrial health is critical for SSC survival and function, as mitochondrial
dynamics are linked to energy metabolism and apoptosis regulation. Dysregulation of
XPNPEP3 may impair mitochondrial function and indirectly affect SSC maintenance.
Similarly, SOD2 (Superoxide Dismutase 2) encodes an important mitochondrial enzyme that
protects cells from oxidative damage by neutralizing superoxide radicals. Studies of SOD2 in
SSCs are limited, however, numerous studies have revealed the role of the enzyme in protecting
cells from oxidative damage (Zaidi, Shen et al. 2021, Gupta, Campos et al. 2023, Dikalova, Ao
et al. 2024). Additionally, the cytotoxic effect of increased intracellular ROS production on
SSCs has been shown, and the addition of antioxidants to the basic cryopreservation medium
may be effective in increasing the viability of SSCs (Afzali, Amidi et al. 2022). These data
reveal the importance of the function of SOD2 in reducing oxidative stress for the survival and
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function of SSCs. SSCs are sensitive to oxidative stress, and SOD2 plays a protective role in
maintaining cellular homeostasis (Hussein, Mohamed et al. 2015). Impairment of SOD2
activity may lead to oxidative damage, potentially causing SSC apoptosis and reducing
spermatogenesis.

WSCD2 (WSC Domain-Containing Protein 2) contains a WSC domain associated with
carbohydrate binding and cell adhesion (Oide, Tanaka et al. 2019). Since cell adhesion is vital
for SSCs to remain stable in their niches, WSCD2 may play a role in niche-SSC interactions
and potentially affect self-renewal and differentiation (Rajachandran, Zhang et al. 2023). IRGQ
(Immunity-Related GTPase Q) belongs to the family of immune-related GTPases, which play
an important role in defense against intracellular pathogens. IRGQ has been identified as a novel
autophagy receptor, and it has been shown that the expression of IRGQ can be regulated by
miRNAs in cancer cells (Herhaus, Gestal-Mato et al. 2024). Immune-related GTPases may
protect SSCs from immune responses by contributing to the maintenance of the immune-
privileged environment of the testes. RIMKLB (Ribosomal Modification Protein RimK-Like
Family Member B) may have an indirect effect on translation by modifying ribosomal proteins
(Lodder-Gadaczek, Becker et al. 2011). The error-free continuity of protein synthesis is critical
for SSC function, including self-renewal and differentiation. Therefore, changes in RIMKLB
expression may impair SSC development by affecting protein synthesis.

As a result, it has been previously shown that EGF4 was more expressed in undifferentiated
spermatogonia of infertile men (Di Persio, Tekath et al. 2021). The present study suggests that
EGF4 is targeted by miR-593-3p, and that the expression of miR-593-3p may change depending
on the increase in the expression of the gene, and that the expression of other mMRNAs targeted
by this miRNA may also change. While direct studies on these genes in SSCs may be limited,
their known functions suggest they could play roles in SSC maintenance, function, and the
testicular microenvironment. It has been shown that these potential target genes may be
effective in SSCs via chemokine signaling (CCL16), mitochondrial functions (XPNPEP3,
SOD?2), cell adhesion (WSCD2), immune regulation (IRGQ) and protein synthesis (RIMKLB).
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OZET

Bir ¢iftin diizenli ve korunmaksizin cinsel iligkiye ragmen 12 aylik siire zarfinda gebeligin
olusmamas1 durumuna klinikte infertilite ad1 verilir. Diinya ¢apinda énemli bir saglik sorunu
haline gelen infertilitenin, lireme c¢agindaki ¢iftlerin yaklasik %8-12'sini etkiledigi tahmin
edilmektedir. Erkekler infertil vakalarinin %20-30'undan tek basina sorumlu oldugu ve genel
olarak vakalarin ise %50'sini olusturdugu goriilmektedir. Erkek infertilitesi heterojen bir
hastalik olup genetik hastaliklardan yasam tarzina, tibbi hastaliklara veya ilaclara kadar ¢esitli
sebepleri vardir. Ozellikle sebebi bilinmeyen (idiyopatik) erkek infertilitesinde genetik kusurlar
karsimiza ¢ikmaktadir. Genetik kusurlarin neden oldugu infertilite vakalarinda dogru tedavi
icin bireyin genetik O6zellikleri aragtirilmalidir. Erkeklerde esey hiicrelerinin olusup gelistigi
siire¢ olan spermatogenezde meydana gelen kusurlar infertiliteye neden olabilir.
Spermatogenez, bir¢ok hiicrenin, endokrin ve parakrin diizenleyicilerin rol aldig: testislerin
seminifer tiibiillerinde meydana gelen diploid spermatogonyadan haploid spermatidlerin
olustugu mitoz ve mayoz boliinmeleri iceren karmasik bir siiregtir. Bu siire¢ hassas bir sekilde
zamanlanmis ve organize dongiiler boyunca ilerler. Hiicre dongiisii bir hiicrenin bdliinmesinin
ardindan bir sonraki boliinmeye kadar gegen siireci ifade eder. Bu siirecin organize ve sistemli
bir sekilde ilerlemesi gerekmektedir. Bu siirecte olusabilen herhangi bir aksaklik kontrolsiiz
hiicre cogalmasina yol agabilir. Siklin bagiml kinazlar (CDK'lar), siklinler ve siklin bagiml
kinaz inhibitorleri (CKI'ler) bu sistemin temel kontrol mekanizmalarini olusturur ve dogru bir
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sekilde ifadeleri hiicre dongiisiiniin hatasiz ilerlemesi i¢in gereklidir. Spermatogenez sirasinda
esey hiicreleri bir¢ok boliinme gegirir ve sonrasinda olgunlasir. Bu sebeple spermatogenezde
hiicre dongiisii sirasinda rol alan siklinler ve/veya CDK’lar gibi proteinlerdeki bir kusur ya da
eksiklik yine infertiliteye yol agabilecektir. Bu calismamizda bugiine kadar siklin ve CDK’larin
erkek lireme sistemindeki rollerini inceleyen ¢alismalar derlenmistir.

Anahtar Kelimler: Erkek Infertilitesi, Siklinler, Siklin Bagimli Kinazlar

ABSTRACT

The clinical term for infertility is the failure of a couple to conceive within a 12-month period
despite regular and unprotected sexual intercourse. Infertility, which has become a significant
health problem worldwide, is estimated to affect approximately 8-12% of couples of
reproductive age. Men are solely responsible for 20-30% of infertile cases and male factors
generally constitute 50% of them. Male infertility is a heterogeneous disease and has various
causes, from genetic diseases to lifestyle, medical diseases or medications. Genetic defects are
encountered especially in male infertility of unknown cause (idiopathic). In cases of infertility
caused by genetic defects, the genetic characteristics of the individual should be investigated
for the correct treatment. Defects in spermatogenesis, the process in which sex cells are formed
and developed in men, may cause infertility. Spermatogenesis is a complex process involving
mitosis and meiosis, in which haploid spermatids are formed from diploid spermatogonia in the
seminiferous tubules of the testes, where many cells, endocrine and paracrine regulators play a
role. This process proceeds through precisely timed and organized cycles. The cell cycle refers
to the period from the division of a cell to the next division. This process must proceed in an
organized and systematic manner. Any disruption in this process may lead to uncontrolled cell
proliferation. Cyclin-dependent kinases (CDKSs), cyclins and cyclin-dependent kinase inhibitors
(CKIs) constitute the basic control mechanisms of this system, and their correct expressions are
necessary for the error-free progression of the cell cycle. During spermatogenesis, gametes
undergo many divisions and then mature. For this reason, a defect or deficiency in proteins such
as cyclins and/or CDKs that play a role during the cell cycle in spermatogenesis may also lead
to infertility. In this study, studies examining the roles of cyclins and CDKs in the male
reproductive system have been compiled to date.

Keywords: Male infertility, Cyclins, Cyclin Dependent Kinases

ERKEK INFERTILITESI VE SEBEPLERI

Bir ciftin diizenli ve korunmaksizin cinsel iliskiye ragmen 12 aylik siire zarfinda gebeligin
olusmamas1 durumuna klinikte infertilite ad1 verilir. Diinya ¢apinda énemli bir saglik sorunu
haline gelen infertilite, lireme ¢agindaki ¢iftlerin yaklagik %8-12'sini etkiledigi tahmin
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edilmektedir (Agarwal et al., 2021). Erkekler infertil vakalarinin %20-30'undan tek basina
sorumlu oldugu ve genel olarak vakalarin %50'sine katkida bulundugu bulunmustur (Agarwal
et al., 2015). Erkek infertilitesinin genetik hastaliklardan yasam tarzina, tibbi hastaliklara veya
ilaglara kadar ¢esitli sebepleri vardir. Bunlar arasinda konjenital veya edinilmis iirogenital
anormallikler, maligniteler, iirogenital sistem enfeksiyonlari, skrotal 1sinin artmasi, endokrin
bozukluklar, immiinolojik faktorler ve genetik anormallikler verilebilir. Erkek infertilitesinin
sebeplerinin tilke veya bolge, yas, etnik koken, cinsel iliski siklig1 gibi ¢esitli sosyodemografik
faktorlere gore de degistigi goriillmektedir.

SPERMATOGENEZ

Spermatogenez, bircok hiicrenin, endokrin ve parakrin diizenleyicilerin rol aldig: testislerin
seminifer tiibiillerinde meydana gelen diploid spermatogonyadan haploid spermatidlerin
olustugu, mitoz ve mayoz boéliinmeleri iceren bir siirectir. Bu siire¢ hassas bir sekilde
zamanlanmis ve organize dongiiler boyunca ilerler. Testislerin seminifer tiibiillerinde meydana
gelen bu siireg ti¢ farkl islevsel fazi igerir (Cannarella et al., 2020). Primordial kok hiicreler
embriyonik gelisim sirasinda yaklagik 13. giinde gonosit adin1 alir ve spermatogonyal kdk
hiicrelerin kokeni de bu gonositlerdir (Kus¢cu & Celik-6zenci). Spermatogenez sirasinda
mayoz bolinmeye girecek olan esey hiicrelerini saglamak icin tamamen farklilasmamis
hiicrelerin bu rezervi korumasi gerekmektedir. Memelilerde bu rezerv A tipi spermatogonya
tarafindan korunur. A tipi spermatogonya, hem mitotik olarak boliinerek kendilerini yeniler,
hem de farklilasarak germ hiicrelerini olustururlar. Ilk olarak B tipi spermatogonyaya ddniisiir
(Kus¢u & Celik-6zenci). B tipi spermatogonyum hiicreleri mayoz béliinmeye girecek olan
primer spermatositlere farklilasma yetenegine sahip olan hiicre tipidir. Primer spermatositler
mayoz boliinmeye girer (Mayoz I) ve sonucunda iki tane sekonder spermatosit olusur. Sekonder
spermatositler Mayoz Il sonrasi haploid spermatidlere boliiniir. Spermatidler, spermiyogenez

denilen siirec ile beraber olgun sperm hiicresine doniistir.
SIKLIN VE SIKLIN BAGIMLI KiNAZLARIN GENEL OZELLIiKLERI

Hiicre dongiisii bir hiicrenin boliinmesinin ardindan bir sonraki boliinmeye kadar gegen siireci
ifade eder. Bu siirecin organize ve sistemli bir sekilde ilerlemesi gerekmektedir. Bu siirecte
olusabilen herhangi bir aksaklik kontrolsiiz hiicre boliinmesi gibi olumsuzluklar meydana
getirebilir. Siklinler, siklin bagimli kinazlar (CDK'lar) ve siklin bagimli kinaz inhibitorleri
(CKTI'ler) bu sistemin degerli tiyeleridir ve dogru bir sekilde ifadeleri hiicre dongiisiiniin diizgiin
ilerlemesini saglar (Zabihi et al., 2023). Hiicre dongiisii GO/G1, S, G2 ve M olarak adlandirilan
dort farkli sirali asamadan olusur. Tiim bu fazlarin gecisinin kontroliinde bu proteinler gorev

alir.

1- Siklin Bagimh Kinazlar (CDK):
CDK'lar, katalitik aktiviteleri siklinler ve CKI ile etkilesimleri tarafindan diizenlenen
serin/treonin kinazlardir. Bu proteinler hiicre dongiisii, farklilasma, hematopoez ve kok hiicre
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yenilenmesi gibi ¢esitli biyolojik siireclerin diizenlenmesinde temel bir rol oynar. CDK’larin
bu biyolojik rolleri genellikle transkripsiyon siirecini diizenleyerek gergeklestirir. (Zabihi et
al., 2023). CDK’lar; mitojenle aktive olan protein kinazlar (MAPK), ¢ift 6zgiilliikli tirozin
diizenlemeli kinazlar (DYRK) gibi CMGC kinaz grubuna aittir (Zabihi et al., 2023). CDK'lar
memelilerde CDK (-1, - 2, - 4, - 6)'y1 igeren "hiicre dongiisiiyle iliskili CDK'lar" ve CDK (-7, -
8, -9, -11, -12, -13, -19, -20)'yi igeren "transkripsiyonel CDK'lar" olmak iizere iki gruba ayrilir
(Zabihi et al., 2023).

1.1- Hiicre Dongiisiinde Rol Alan CDK’lar

CDK'lar ilk olarak maya gibi model organizmalar ile yapilan ¢alismalarla kesfedilmistir.
Maya’da ilk olarak alt1 farkli CDK tanimlanmistir. Tanimlanan CDK’lardan Cdc28 ve Pho85'i
iceren CDK’lar birden fazla siklin ile etkilesime girebildigi goriilmistir. Hangi sikline
baglandigina gore hiicre dongiisiiniin herhangi bir asamasindan ge¢isini diizenleyebilir. Bu
karmasik baglanma stratejisi birden fazla substrat ile iliski icerisinde olmasini ve farkli hiicresel
sinyallere cevap olarak hiicre dongiisiinii kontrol etme olanagi saglar (Malumbres, 2014).
Hiicre dongiisiinde G1/S gegisi sirasinda CDK4 ailesi (Cdk4 ve Cdk6) Siklin D ile heterodimer
bir kompleks olusturarak aktivite kazanir. Bu kompleks retinoblastoma (Rb) protein ailesinin
iiyelerini (pRb, p107 ve p130) fosforile ederek inaktif hale getirir. Rb proteinleri bolinmeyen
hiicrelerde, E2F ailesi gibi transkripsiyon faktorlerinin inaktivasyonunu ve histon deasetilazlara
ve kromatin yeniden sekillendirme proteinlerine baglanmay1 igeren karmasik mekanizmalar ile
transkripsiyonu baskilar. Bu inaktivasyon da hiicre dongiisiiniin G1/S gegisi i¢in gereken
transkripsiyonel hedeflerin ifadesine izin verir.

1.2- Transkripsiyonel CDK’lar

Transkripsiyonel CDK'lar (tCDK'lar) hiicre dongiisiiyle iliskili CDK'larin islevlerine gore
biiyiilk o6lctide farkli islevler {istlenmis olup substratlar1 ¢ok daha az anlagilmistir.
Genomumuzda protein kodlayan genlerin ifade edilmesi RNA Polimeraz 11 (RNAP 1) ile
gerceklesmektedir. tCdk’lardan olan CDK7, promotorlerde RNA polimeraz II’nin (RNAPII)
C-terminal alanimin (CTD) Ser5 kalintisini fosforile ederek transkripsiyonun baglatilmasinda
gorev alan transkripsiyon faktdrii TFIIHin alt birimlerinden birisidir. CDK7 ayni zamanda
cesitli CDK'larin fosforilasyonu ile aktivasyonunu saglayarak hiicre bdliinmesinde rol oynar.
Bu 6zelliginden 6tiirii bir CDK Aktive Edici Kinaz (CAK) gorevi iistlenmis olur (Zabihi et al.,
2023). Siklin/CDK kompleksinin olugmasi kismi bir aktivasyon olusturur. Tam bir aktivasyon
olusmasi i¢in kinaz aktif bdlgesinin yakinindaki treonin kalintisinin CAK tarafindan
fosforilasyonu gereklidir (Zabihi et al., 2023). CDK7 ayrica CDK9'u fosforilasyon ile aktive
ederek, akis asagr mekanizmalar1 harekete gecirir. CDKS8 ve CDK19, C tipi siklinler ile islev
goriir ve gen-spesifik aktivatorleri promotordeki genel RNAPII transkripsiyon mekanizmasina
baglayan bir koprii gorevi gorerek transkripsiyonun neredeyse tiim asamalarin etkiler ve bu
olaylar1 kromatin organizasyonundaki degisikliklerle koordine eder.
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Literatiirde erkek infertilitesinde CDK’larin etkisi iizerine yapilan calisma yeterli diizeyde
maalesef bulunmamaktadir. Zaten CDK’lar etkilerini siklinler ile kompleks olusturduklar
zaman gosterebilirler. Bu yiizden siklinler iizerine yapilan ¢aligmalar spermatogenez siirecinde
hiicre boliinmeleri hakkinda bize bir bilgi vermektedir.

2-Siklinler:

Siklinler, <’Siklin Kutusu’’ ad1 verilen bir CDK baglama alaninin varligiyla karakterize edilen
biiyiik bir protein grubudur. Siklinler, CDK'lar ile birlikte hiicre dongiisiiniin fazlar1 arasinda
ilerlemeyi diizenler. CDK’larin aksine siklinlerin ifade diizeyleri hiicre dongiisii ilerledikce
farkliliklar gosterir (Zabihi et al., 2023). Her siklin belirli bir faz ile iligkilidir ve o fazin
ilerlemesini yonlendirir. Her bir fazda ilgili siklinlerin konsantrasyonu degisir ve hiicre dongiisii
boyunca siklin sentezi ve yikimi1 devam eder. Siklinler, hiicre dongiistiniin ilerlemesi boyunca
ilerlemeyi saglayan makinenin temel bilesenleri olarak kabul edilir (Yu & Wu, 2008). Memeli
siklin ailesi heniiz net bir sekilde tanimlanmamis olsa da genomumuzda Siklin Kutusu adi

verilen aminoasit dizisini igeren en az 30 farkli gen tanimlanmistir (Martinez-Alonso &
Malumbres, 2020).

2.1- Siklin D:

Boliinen tiim hiicrelerde mitojenler tarafindan D tipi siklinlerin ifadesi indiiklenir (Chotiner et
al., 2019). Siklin D, G1/S gegisinde CDK4 ve CDKG6 ile etkilesime girerek bu gegisin
kontroliinii saglar. D tipi siklinlerin memelilerde 3 farkli izoformu vardir ve bu izoformlar doku
ozgiilliigli gostererek herhangi bir izoformun eksikliginde ifade edildigi dokuya 6zgii kusurlara
yol agar (Chotiner et al., 2019). Siklin D’nin hiicre dongiisiinde fonksiyonunu belirlemek i¢in
yapilan nakavt fare modelleri, farkl1 D tipi siklinlerin hiicre tipine gore spesifik roller gosterdigi
karmasik bir durum ortaya ¢ikarmustir. (Satyanarayana & Kaldis, 2009). Siklin D1 7~ farelerin
viicut boyutlarinin normal fenotipe gore daha kiiciik yapida oldugu ve bazi nérolojik
anormallikler sergiledigi gézlemlenmistir (Satyanarayana & Kaldis, 2009). Dogum sonrasi
siklin D17 fareler yabanul tip kardeslerinden ayirt edilemez sekilde oldugu, ancak 2 hafta sonra
siklin D17 farelerin daha yavas biiyiidiigii ve 3 haftalik iken biiyiime geriliginin en belirgin
sekilde oldugu goriilmiistiir (Sicinski et al., 1995). Siklin D17 farelerin en kiigiikleri genellikle
1 ay icinde 6lmiis, bazilarinin ise birkag hafta sonra kilo almaya baglayarak yaklasik 5 aylik bir
yasam sergiledigi goriilmiistiir. (Satyanarayana & Kaldis, 2009). Bu ¢alismalarin neticesinde
D tipi siklinlerden herhangi birinin eksikligi, hiicre dongiisii tizerinde ciddi sonuglara yol
acmadan c¢ogu hiicre tipinde izoformlarindan birinin digerinin yerini doldurabilecegi
diistiniilmektedir. (Satyanarayana & Kaldis, 2009). Tek nakavtlardaki bu kii¢iik hiicre tipi-
spesifik kusurlar, o belirli hiicre tipinde her bir D tipi siklinlerin ekspresyon eksikliginden veya
ekspresyon zamanlamasindaki farkliliktan kaynaklaniyor olabilir (Satyanarayana & Kaldis,
2009).
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2.2- Siklin E:

Memelilerde G1 faz gecisinde rol alan iki siklin ailesi vardir. Bunlardan biri D tipi digeri ise E
tipi siklinlerdir. D tipi siklinlerin salinim1 hiicre digindan gelen biiylime sinyallerinin kontrolii
altindadir, ancak bunun aksine E tipi siklinler, E2F transkripsiyon faktorleri tarafindan
transkripsiyonel olarak indiiklenir daha sonra pozitif geri bildirim mekanizmasi ile kendi
salinimlarini siddetlendirirler (Chotiner et al., 2019). E tipi siklinlerin her ikisi de ¢ogalan
hiicrelerde birlikte ifade edilir (Geng et al., 2003) ve diger siklinler gibi birbirlerinin islevlerini
tistlenebilir (Chotiner et al., 2019). E tipi siklinlerin spermatogenezdeki roliinii arastirmak i¢in
gercek zamanli PCR ile mRNA seviyelerine bakildiginda spermatositlerde E1 ve E2 ifadesinin
dogumdan sonraki 10. giinde (mitotik olarak yogun bir sekilde boliinen) spermatogonyaya
kiyasla oldukca fazla oldugu gériilmiistir (Martinerie et al., 2014). Immiinoshistokimya
analizleri E1 proteininin  spermatositlerde  belirgin  olmadigin1  ancak  pakiten
spermatositlerinde tespit edildigini ortaya ¢ikarmistir (Martinerie et al., 2014). E2’nin de E1
gibi tutarli olarak spermatositlerde ifade edildigi ve immiinohistokimya analizinde E1’e kiyasla
E2’nin tiim mayotik profaz boyunca ifade edildigi tespit edilmistir (Martinerie et al., 2014).
Embriyonal kok hiicrelerde gen hedeflemesi kullanilarak siklin E1’in 2. ve 11. ekzonlari, siklin
E2’nin 1. ve 8. ekzonlart silinerek elde edilen nakavt fare modelleri lizerine yapilan sonuglara
gore Siklin E17" fareler normal yasam siireleri gosterirken, siklin E2 eksikligi olan fareler
baslangicta beklenen siklikta dogum sergileyip kontrol kardeslerinden ayirt edilemedigi
goriilmistir (Geng et al.,, 2003). Ancak sonrasinda siklin E2 eksikligi olan erkeklerin
dogurganliginin azaldigini ve erkeklerin yaklasik %50'sinin infertil oldugu goriilmiistiir (Geng
et al., 2003). Sonuglara gore siklin E2 =~ farelerin yabanil tip kardeslerine gére testis
boyutlarin kiictildiigii ve sperm sayisinin azaldigi, gérilmiistiir.

2.3- Siklin A:

Ik tanimlanan siklin olan siklin A deniztaragi embriyolarinda tanimlanmustir. Fare ve
insanlarda iki farkli siklin A geni vardir. Siklin A1 ve siklin A2 spermatogenez sirasinda farkl
hiicrelerde ifade edilir (Wolgemuth, 2011). Siklin A2, mitotik olarak bdliinen hiicrelerde ifade
edilirken, siklin A1l daha sinirli hiicre tipinde ifade oriintiisii sergileyerek en fazla testis
dokusunda ifade edilir (Wolgemuth, 2011). Siklin A1’in bu 6zelligi onun germ hiicrelerine
0zgiil oldugunu dolayisiyla mayoz boliinmede daha fazla etkisinin olacagini gostermektedir.
Siklin A1’in konsantrasyonu ge¢ pakitenden diploten spermatositlere kadar olan siirecte
eksprese edilmesiyle artar (Wolgemuth, 2011). Siklin A1’in fonksiyonunu in vivo arastirmak
icin Siklin A17- model fareler iiretilmis ve homozigot erkeklerin spermatogenezin durdugu ve
ilk mayotik boliinmeye giremedigi dolayisiyla infertil oldugu goriilmistir. Siklin Al
I erkeklerde goriilen bu mayotik durma, sinaps olusumundaki anormallikler ve MPF
aktivasyonunda ki bir eksiklik olabilecegini diisiindiirmiistir (Salazar et al., 2003). MPF
aktivitesindeki bu eksikligin, siklin Al eksikligi olan spermatositlerde B tipi siklinlerin
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ekspresyonunun eksikliginden kaynaklanip kaynaklanmadigi analiz edildiginde B tipi
siklinlerin varliginda MPF nin aktive olmadig1 goriilmiistiir. Siklin A1 fareler yasamlarim
stirdiirebilmelerine ragmen erkek farelerin histolojik ve sitogenetik analiz sonucu, ge¢ diploten
fazindan sonra hiicrelerin goriilmedigi yani higbir spermatid veya sperme rastlanilmadigi
goriilmiistir (Wolgemuth, 2011). TUNEL-pozitif boyama ile incelendiginde bu durumun
apoptoz ile iligkili oldugu goriilmiistiir. Testis tiibiillerinde siddetli dejenerasyon gézlendigi ve
yashi hayvanlardaki bazi tiibiillerin spermatogenezin bazi asamalarinda germ hiicrelerinin
cogundan yoksun oldugu goriilmistir (Salazar et al., 2003). Ayn1 zamanda seminifer
tiibiillerin adliminal bdlgesinde pargalanmis genetik materyale sahip dejenere hiicreler ve
biliylik ¢ok c¢ekirdekli hiicreler bulunmus olup bu durumun spermatogenezin bozuldugu
durumlarda karsilasilan bir tablo oldugu belirtilmektedir (van der Meer et al., 2004). Siklin
A2 temel olarak mitotik hiicredongiisiinde rol oynayan siklin A tipidir. Siklin A2 yalnizca
spermatogonya ve preleptoten spermatositlerde tespit edilmistir. Hiicre dongiisiinde G1/S ve
G2/M gecisi esnasinda rol oynar. Siklin A2-CDK kompleksleri, DNA sentezinde gorev alan
proteinlerin fosforilasyonunda rol iistlenerek S-fazinin ilerlemesini saglar (Wolgemuth, 2011) .
Siklin A2, S fazinin baglangi¢ sathasinda sentezlenir ve CDK2 ve CDK1 ile etkilesime girerek
onlarin aktivasyonlarini saglar (Wolgemuth, 2011). Yapilan in vitro ¢alismalar siklin A2’nin
yliksek ekspresyonunda, S fazina daha erken girisi gergeklestirdigini gostermektedir. Bu durum
normal kosullarda siklin A2 ifadesinin S fazina giris i¢in hiz siirlayicit basamak oldugunu
diigiindiirmektedir (Chotiner et al., 2019). Siklin A2’nin fonksiyonun belirlenmesine yonelik
yapilan caligmalarda siklin A27  fareler erken embriyonik 6lim ile sonuglandigi igin
calisilmaya pek olanak tanimamistir (Wolgemuth, 2011).

2.4- Siklin B:

Hiicre dongiisii sirasinda mitoz ve mayoz bdliinmelerde G2/M gegisi esnasinda kilit bir rol
oynayan MPF (M-faz1 tesvik edici faktor), G2/M faz gegisi igin gerekli olup, siklin B’den
olusan diizenleyici bir alt birim ve CDK1’den olusan katalitik bir alt birimden olusur (Yu &
Wu, 2008). MPF, ¢ekirdek zarinin pargalanmasini, ig iplik¢iklerinin olusumunu ve kromozom
yogunlagmasii diizenler (Wolgemuth et al., 2013). MPF’nin aktive olmasi Siklin B’nin
konsantrasyonun artmasi ve CDK1 ile kompleks olusturup CDK1 iizerindeki geri dontisimlii
fosforilasyon olaylariyla diizenlenir. Memelilerde farkli ifade kaliplar sergileyen ii¢ B tipi
siklin tanimlanmustir. Siklin B1 ve B2 mitoz ve mayozda farkli ifade kaliplar1 sergiler. MPF de
hem mitoz hem mayoz i¢in gereklidir. Siklin B1 ve B2 arasindaki temel fark B1’in sitoplazmada
bulunurken B2’nin membranla iligkili olmasidir (Yu & Wu, 2008). Siklin B1 ve B2 hemen
hemen boliinen tiim hiicrelerde ifade edilirken Siklin B3 ise daha mayoza 6zgii bir faktordiir
(Wolgemuth et al., 2013). Siklin B1’e spermatogonya ve primer spermatositlerin zigoten
evresinde ifadesine rastlanilir, buna karsin siklin B2’ye pakiten ve diploten spermatositlerde de
rastlanilir ve sonrasinda her ikisine de anafaz spermatositlerde ve mayoz sonrasi spermatidlerde
rastlanilmaz (Chotiner et al., 2019). Testislerinde siklin B1 nakavt farelerde testis boyutlarinin
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kiigiik, agirliklarinin daha az ve yavrularin tamamen infertil oldugu gézlemlenmistir (Tang et
al., 2017). Yapilan histolojik analiz ise farelerin seminifer tiibiillerinin kiigiik ve germ hiicresi
icermedigini gostermistir (Tang et al., 2017).

Sonugc:

Bu ¢alismada memeli spermatogenezinde rol alan siklinler ve CDK’larin spermatogenez
stirecindeki hiicre dongiisiinde hangi asamada etkili oldugu ve eksikliklerinde ne gibi bir
fenotipe yol ac¢tig1 ele alinmistir. Siklinlerin ve CDK’larin hiicre dongii ilerlemesi i¢in kilit bir
rol iistlenmekte oldugu ve eksikliklerinin hiicre dongiisii ilerlemesi i¢in biiylik sorunlara yol
actigr goriilmektedir. Yedek mekanizmalarin varligi canlilar i¢in biliyiik bir avantaj
olusturmaktadir. Maalesef siklin/CDK komplekslerinin hiicresel hedefleri i¢in hala sinirli bir
bilgiye sahibiz. Ozellikle germ hiicrelerinde etkin bir rol iistlenen siklinlerin mayozdaki ifade
bicimleri tam olarak anlasilabilmesi i¢in daha ¢ok calismaya ihtiya¢ bulunmaktadir. Erkek
infertilitesi ile iligkili Siklin/CDK yolaklarinin hedefe yonelik tedavisi yeni tedaviler i¢in umut
verici olabilir. Ayn1 zamanda Siklin/CDK yolaklarmin genetik diizenlemeler ile modiile
edilmesi infertilite tedavisinde yeni kapilar agabilir. Bunun yani sira belirli siklin ve CDK’larin
ekspresyon diizeyleri erkek iireme sagliginin prognostik gostergesi ve tanisinda biyobelirteg

roli Ustlenebilir.
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OZET

Tarimda pestisitlerin yaygin kullanimi zararli yonetimi igin birincil strateji olmustur.
Pestisitlerin uzun stireli kullanimmin halk sagligi ve ekosistem {iizerindeki etkilerinin
incelenmesi bu yeni stratejilerin gelistirilmesi i¢in 6nem arz etmektedir. Son yillarda zararh
yonetimi i¢in geleneksel olarak kullanilan kimyasal maddelere alternatif olarak bitkisel kokenli
ilaglar One siirlilmektedir. Bu ¢alismada dogada bulunan bitkisel bilesik olan ve tarimsal
alanlarda kullanilmak iizere yeni biyopestisit olarak da dnerilen pikrotoksin maddesinin 6nemli
bir model organizma olan Drosophila melanogaster’in tiim gelisim evrelerindeki yasam orani
ve gelisim siiresi tizerine etkisi incelenmistir. Yumurtadan yeni ¢ikan larvalar 5, 10, 20 mg/L
pikrotoksin igeren sentetik besin ortamlarina birakilarak ergin evreye gelene kadar beslenmistir.
Son evre larvasina ulagsma orami kontrolde %97,5 + 1,25 iken 5 mg/L’de bu oran %58,75
+1,08%e, 10 mg/L’de %40 £ 1,77°ye ve en yiiksek konsantrasyon olan 20 mg/L’de ise %25 +
1,77’ye diistiigli goriiliip yasama oranlarinda 6nemli bir azalmanin oldugu tespit edilmistir
Denenen en yiiksek pikrotoksin konsantrasyonlarinda bdcegin gelisim siiresinin yaklagik iki
giin kadar uzadig belirlenmistir. Elde edilen verilere gore, kontrol besiniyle pikrotoksinin
denenen tiim konsantrasyonlar1 karsilastirildiginda bocegin larva ve pup evrelerinde 5 mg/L,
10 mg/L ve 20 mg/L konsantrasyonlarin gelisme siirelerinde 6nemli derecede diisiis oldugu
gorilmistiir. Ergin evrelere bakildiginda ise kontrole gore Smg/L’de ve diger iki konsantrasyon
olan 10 mg/L ve 20 mg/L’nin gelisme siirelerinde istatistiksel olarak anlamli bir gecikmenin
oldugu saptanmistir.

Anahtar Kelimeler: Drosophila melanogaster, pikrotoksin, yasama orani, gelisme siiresi.
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ABSTRACT

The widespread use of pesticides in agriculture has become the primary strategy for pest
management. Investigating the effects of long-term use of pesticides on public health and
ecosystems is important for the development of these new strategies. In recent years, plant-
based drugs have been suggested as alternatives to traditionally used chemicals for pest
management. In this study, the effects of picrotoxin, a naturally occurring plant compound and
also proposed as a new biopesticide for use in agricultural areas, on the survival rate and
developmental period of Drosophila melanogaster, an important model organism, were
investigated in all developmental stages. Newly hatched larvae were placed in synthetic nutrient
media containing 5, 10, 20 mg/L picrotoxin and fed until they reached adulthood. While the
rate of reaching the last stage larva was 97.5 £+ 1.25% in the control, this rate decreased to 58.75
+ 1.08% at 5 mg/L, to 40 = 1.77% at 10 mg/L and to 25 + 1.77% at the highest concentration
of 20 mg/L, and it was found that there was a significant decrease in survival rates. It was
determined that the developmental times of the insect was prolonged by approximately two
days at the highest picrotoxin concentrations tested. According to the obtained data, when all
tested concentrations of picrotoxin were compared with the control diet, it was seen that there
was a significant decrease in the developmental times of the insect at 5 mg/L, 10 mg/L and 20
mg/L concentrations in the larval and pupal stages of the insect. When we looked at the adult
stages, it was determined that there was a statistically significant delay in the developmental
times at 5 mg/L and the other two concentrations, 10 mg/L and 20 mg/L, compared to the
control.

Keywords: Drosophila melanogaster, picrotoxin, developmental time, survival rate.
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ABSTRACT

Soil is considered a vital and fundamental element for humanity, serving as a resource for food
production, supporting human activities, providing a source of minerals, acting as a purification
system, storing water, and fulfilling many other essential functions. Due to its very slow
formation, soil is a non-renewable resource that must be preserved. But unfortunately, intensive
agriculture, deforestation and several other factors, particularly anthropogenic, are degrading
and eroding arable land at an alarming rate. The objective of this study was to determine the
effects of polyvinyl alcohol applications on soil loss caused by splash under laboratory
conditions. In the research, a surface soil sample with a clay loam texture was used. The 8 mm
sieved soil sample was transferred to erosion plots with dimensions of 30x30x15 cm. Polyvinyl
alcohol, which was dissolved in pure water at 65°C in different doses (1, 2, 4 and 8 g), was
sprayed on the surface with a hand pump at rates of 1, 2, 4 and 8 ml I’ and kept overnight, then
set to a set to a 9% slope. Splash containers were placed around it and artificial rainfall was
applied at a density of 150 mm h'* for 60 minutes. After rainfall, the sediments collected in the
containers were weighed and recorded. The results show that, according to the controls,
polyvinyl alcohol applications significantly reduce soil losses caused by splash by 32%, 55%,
80% and 92% at the applied doses, respectively. Additionally, the effectiveness of the
conditioner increases as the doses increase. In conclusion, in this study, it was determined that
polyvinyl alcohol is very effective in minimizing erosion and is a regulator that can be used in
soil protection.

Keywords: Polyvinyl alcohol, simulated rainfall, splash, soil loss.

Proceedings Book 32 . www.aegeanconference.com



INTERNATIONAL AEGEAN CONFERENCES

ON NATURAL & MEDICAL SCIENCES-XI
April 04-06, 2025
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OZET

HIV-1 proviral DNA, HIV-1 viriisiiniin konak hiicrenin DNA’sina entegre olmus halidir. Bu
form, viriisiin antiretroviral tedaviye (ART) ragmen viicutta kalic1 olmasin1 saglayan kritik bir
bilesendir. ART yalnizca aktif olarak ¢cogalan virtisleri hedef alir, proviral DNA ise hiicrelerin
icinde sakli kalir, bu da HIV’in tamamen yok edilmesini zorlastirir. Bazen HIV belirtisi olan
kisilerde, 6zellikle anne pozitif bebek negatif gibi durumlarda, ELISA gibi yontemler kullanilir
ancak bazen bu yontemler basarisiz olur ve HIV enfeksiyonunu tespit edemiyor bu durumlarda
HIV tansi i¢in tam kandan DNA izolasyonu yapilir ve proviral tespiti gerceklesir ve ardindan
Real time PCR yapilir. Real time PCR’1n proviral tanisinda basarili olup olmadigini anlamak
icin pozitif kontrole ihtiya¢ vardir ancak Proviral miktar1 az oldugu i¢in pozitif kontrole
ulasmak zordur. Bu ¢alismani amaci; klonlama teknolojisini kullanarak tilkemizde ilk defa
Proviral tespiti i¢in pozitif kontrolun iiretilmesidir. Bunun i¢in HIV siipheli 1 hastanin kan
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orneginden Roche MagNA Pure cihaziyla niikleik asit ekstraksiyonu yapilmistir ardindan
konlanlama yapilmistir. Gen klonlama teknikleri, HIV-1 proviral DNA’nin arastirilmasi ve
nicel analizinde (kantitasyonunda) kritik bir rol oynar. Bu teknikler, belirli DNA dizilerinin
cogaltilmasini ve manipiile edilmesini saglar, boylece HIV DNA formlarinin (6rnegin toplam
HIV DNA ve entegre olmamis HIV DNA) nicel olarak 6l¢iilmesine yonelik standart testlerin
gelistirilmesine olanak tanir. Bu tiir testler, HIV’in viicutta kaliciligin1 (persistansini) ve
hastaligin nasil ilerledigini (patogenezini) anlamak agisindan biiyiik 6nem tasir. Klonlanmis
DNA’nin giivenilirligini saglamak i¢in, 3500xL Genetic Analyzer otomatik sistemler
kullanilarak dizileme (sekanslama) islemi gergeklestirilmistir. Bu adim, klonlanan DNA
dizilerinin biitiinliigiini ve dogrulugunu dogrulamak i¢in kritik 6neme sahiptir. Klonlanmig
HIV-1 dizisi, bir standart egri olusturmak icin seri halinde seyreltilmistir. Son asamada, RT-
PCR ile tirettigiz {irlinlin dogrulugunu onaylamak ve kopya sayisin1 hesaplamak i¢in bir pozitif

kontrol ve negatif kontrol kullanilmistir.

Anahtar Kelimeler: HIV-1 proviral DNA, RT-PCR, sekanslama.

ABSTRACT

HIV-1 proviral DNA is the integrated form of the HIV-1 virus within the host cell's DNA. This
form is a critical component that allows the virus to persist in the body despite antiretroviral
therapy (ART). While ART targets actively replicating viruses, proviral DNA remains hidden
within cells, making the complete eradication of HIV challenging. In some cases, diagnostic
methods such as ELISA are used, particularly in cases where an HIV-positive mother gives
birth to an HIV-negative baby. However, these methods sometimes fail to detect HIV infection.
In such cases, DNA isolation from whole blood is performed for HIV diagnosis, followed by
proviral detection and Real-Time PCR.A positive control is required to determine whether
Real-Time PCR is effective in diagnosing proviral DNA. However, due to the low quantity of
proviral DNA, obtaining a positive control is challenging. The aim of this study is to produce a
positive control for proviral detection for the first time in our country using cloning technology.
For this purpose, nucleic acid extraction was performed using the Roche MagNA Pure system
from the blood sample of a suspected HIV patient, followed by gene cloning. Gene cloning
techniques play a crucial role in the investigation and quantification of HIV-1 proviral DNA.
These techniques enable the amplification and manipulation of specific DNA sequences,
facilitating the development of standardized tests for quantifying different forms of HIV DNA
(e.g., total HIV DNA and unintegrated HIVV DNA). Such tests are essential for understanding
the persistence of HIV in the body and the progression of the disease (pathogenesis). To ensure
the reliability of the cloned DNA, sequencing was performed using the 3500xL Genetic
Analyzer automated system. This step is critical to verify the integrity and accuracy of the
cloned DNA sequences. The cloned HIV-1 sequence was serially diluted to generate a standard
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curve. In the final stage, a positive and negative control was used in RT-PCR to confirm the
accuracy of the generated product and to calculate the copy number.

Keywords: HIV-1 proviral DNA, RT-PCR, sequencing.
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ABSTRACT

The flora of Azerbaijan is rich in medicinal plants. Currently, 1161 species of them are used in
folk medicine, with 525 species tested and proposed as medicines in pharmacology. One of
these medicinal plants is Melissa officinalis. Melissa officinalis is an important medicinal plant
that is used and studied intensively due to its numerous pharmacological effects. Studies have
shown that it contains terpenes (monoterpenes, triterpenes and sesquiterpenes), phenolic
components (phenolic acid, tannins and flavonoids. However, the main components of the plant
are volatile compounds (geranial, neral, citronellal and geraniol), triterpenes (urosylic acid,
oleanolic acid) and phenols (cis and trans rhizomers of caffeic acid derivatives, luteolin,
naringin, hesperdin). The aim of this study was to investigate the morphology and
physicochemical properties of AgNPs synthesized in the aqueous extract of Melissa
officinalis and the homogenate obtained from fresh leaves of the plant, depending on the
infusion time and amount of the extract. The properties of AgNPs synthesized by the
extraction and homogenate method were studied using UV-Vis, XRD and FTIR methods.
UV-Vis spectroscopy confirmed the formation of AgNPs by observing the surface plasmon
resonance band in the range of 360 - 480 nm. The diameter of AgNPs synthesized in the
aqueous extract varies between 30 and 60 nm, with spherical shapes. In the homogenate,
their sizes vary between 25 and 40 nm, depending on the amount of homogenate and
stabilization time. XRD analysis showed that the AgNPs synthesized using the aqueous
extract have a crystalline nature. The functional groups of the aqueous extract involved in
the synthesis and stabilization of AgNPs were studied by FTIR. The results of the
experiments showed that the size, shape and physicochemical properties of AgNPs
synthesized from extracts of the medicinal plant Melissa officinalis depend on the amount
of extracts and the stabilization time during the synthesis process. The synthesized AgNPs
may contain pharmacological bioactive compounds from this plant, and these nanoparticles
can potentially act as drug nanoparticles. There is a need to improve technologies for the
application of nanoparticles synthesized from extracts of medicinal plants in the form of
nanomedicines.

Keywords: Medicinal Plants, Green Synthesis, Plant Extract, Silver Nanoparticles, Medicinal
Nanoparticles.
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ABSTRACT

Energy metabolism is a fundamental process that supports cellular function and survival.
Bioenergetics refers to the study of energy flow and transformation within biological systems.
Cells generate energy primarily through metabolic pathways such as glycolysis, the citric acid
cycle, oxidative phosphorylation, and anaerobic fermentation. This article explores the
principles of cellular energy metabolism, the role of ATP, and key regulatory mechanisms that
ensure efficient energy production.

Introduction

Cells require a continuous supply of energy to maintain homeostasis, support biochemical
reactions, and facilitate physiological functions. The primary energy currency of the cell is
adenosine triphosphate (ATP), which is synthesized through various metabolic pathways.
Understanding bioenergetics is crucial for comprehending cellular physiology, disease
mechanisms, and potential therapeutic interventions.

Cellular Energy Metabolism
1. Glycolysis

Glycolysis is a fundamental metabolic pathway that takes place in the cytoplasm of cells,
regardless of oxygen availability. It is responsible for breaking down one molecule of glucose
into two molecules of pyruvate while generating energy in the form of ATP and NADH. This
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process consists of ten enzyme-catalyzed reactions, which can be categorized into two main
phases: the preparatory (investment) phase and the payoff phase.

In preparatory (Investment) phase, glucose undergoes phosphorylation and is converted into
fructose-1,6-bisphosphate. This transformation requires the input of two ATP molecules, which
is necessary for the subsequent cleavage of fructose-1,6-bisphosphate into two three-carbon
compounds.

In payoff phase each three-carbon compound is further processed, leading to the production of
ATP and NADH. Specifically, four ATP molecules are generated, but since two ATP molecules
were initially consumed, the net ATP gain is two molecules per glucose molecule.

Significance of Glycolysis is the anaerobic energy production: Glycolysis provides ATP even
in oxygen-deficient conditions. Under anaerobic circumstances, pyruvate is converted into
lactate (in animal cells) or ethanol (in yeast).

Another significance of glycolysis is the precursor for other metabolic pathways: Pyruvate
produced from glycolysis can enter the citric acid cycle (Krebs cycle) when oxygen is available,
or serve as a substrate for other biochemical reactions.

Glycolysis is tightly regulated by key enzymes such as hexokinase, phosphofructokinase-1, and
pyruvate kinase, ensuring that the pathway operates efficiently in response to cellular energy
demands.

Significance of Glycolysis

Anaerobic Energy Production: Glycolysis provides ATP even in oxygen-deficient
conditions. Under anaerobic circumstances, pyruvate is converted into lactate (in animal cells)
or ethanol (in yeast).

Precursor for Other Metabolic Pathways: Pyruvate produced from glycolysis can enter the
citric acid cycle (Krebs cycle) when oxygen is available, or serve as a substrate for other
biochemical reactions.

Regulation of Metabolism: Glycolysis is tightly regulated by key enzymes such as hexokinase,
phosphofructokinase-1, and pyruvate kinase, ensuring that the pathway operates efficiently in
response to cellular energy demands.

This pathway is essential for cellular metabolism, not only as an energy source but also as a
provider of intermediates for biosynthetic processes.

2. Citric Acid Cycle (Krebs Cycle)

Glycolysis is a fundamental metabolic pathway that takes place in the cytoplasm of cells,
regardless of oxygen availability. It is responsible for breaking down one molecule of glucose
into two molecules of pyruvate while generating energy in the form of ATP and NADH. This
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process consists of ten enzyme-catalyzed reactions, which can be categorized into two main
phases: the preparatory (investment) phase and the payoff phase.

3. Oxidative Phosphorylation

Oxidative phosphorylation occurs in the inner mitochondrial membrane and is the primary
method of ATP synthesis in aerobic organisms. The electron transport chain (ETC) transfers
electrons from NADH and FADH2 to molecular oxygen, driving proton pumping across the
membrane. This creates an electrochemical gradient that powers ATP synthase, leading to the
production of approximately 34 ATP molecules per glucose molecule.

4. Anaerobic Energy Metabolism

In the absence of oxygen, cells rely on anaerobic metabolism to generate ATP. In animal cells,
pyruvate is converted into lactate via lactate fermentation, while in yeast and certain bacteria,
ethanol and CO2 are the end products. Although less efficient than aerobic respiration,
anaerobic pathways are essential for short bursts of high-energy demand.

Regulation of Cellular Bioenergetics

The efficiency of energy metabolism is regulated by multiple factors, including enzyme
activity, substrate availability, and feedback inhibition. Key regulators include:

o« AMP-activated protein kinase (AMPK): A cellular energy sensor that activates
catabolic pathways to increase ATP production under low-energy conditions.

« Hypoxia-inducible factor (HIF-1): Regulates gene expression in response to low oxygen
levels, promoting anaerobic metabolism.

« Mitochondrial dynamics: The balance between mitochondrial fusion and fission affects
energy efficiency and adaptation to metabolic stress.

Conclusion

Cellular energy metabolism is a complex and highly regulated process essential for sustaining
life. Understanding bioenergetics not only provides insight into normal cellular functions but
also contributes to the study of metabolic disorders, neurodegenerative diseases, and cancer.
Future research in this field may lead to novel therapeutic strategies aimed at optimizing cellular
energy utilization.
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OZET

Obezite, enerji dengesinin bozulmasi sonucu ortaya ¢ikan ve kiiresel ¢apta yayginlasan bir halk
saglig1 sorunudur. Son yillarda yapilan arastirmalar, obezitenin sadece kalori alim1 ve fiziksel
aktivite eksikligi ile degil, ayn1 zamanda bagirsak mikrobiyotas: ile de yakindan iligkili
oldugunu ortaya koymustur. Bagirsak mikrobiyotasi, insan sindirim sisteminde yasayan
mikroorganizmalarin olusturdugu ekosistemdir ve metabolik siiregler, bagisiklik yanit,
inflamasyon ve enerji emiliminde kritik roller iistlenmektedir. Obezite ile bagirsak
mikrobiyotasi arasindaki en 6nemli baglantilardan biri, Firmicutes ve Bacteroidetes oranindaki
degisikliktir. Obez bireylerde, Firmicutes bakterilerinin orani artarken, Bacteroidetes’in
azaldig1 gozlemlenmistir. Bu durum, viicudun bagirsaktan daha fazla enerji emmesine yol
acarak kilo alimim tegvik edebilir. Ayrica, bagirsak mikrobiyotasinda meydana gelen
degisiklikler inflamasyonun artmasina, insiilin direncine ve metabolik hastaliklarin gelisimine
katkida bulunabilir. Beslenme aligkanliklar1 bagirsak mikrobiyotasin1 dogrudan etkileyerek
obezite riskini artirabilir veya azaltabilir. Akdeniz diyeti gibi lif bakimindan zengin, saglikli
yaglar iceren beslenme modelleri, bagirsak mikrobiyotasint olumlu ydnde etkileyerek
inflamasyonu azaltabilir ve metabolik saglig1 destekleyebilir. Probiyotik ve prebiyotik igeren
gidalar, bagirsaktaki yararli bakterilerin cogalmasini tesvik ederek obeziteye karsi koruyucu rol
oynayabilir. Buna karsin, Bat1 tarz1 beslenme diizeni (yliksek yag ve seker igerigi, diisiik lif
tiiketimi) bagirsak mikrobiyotasinin dengesini bozarak obezite riskini artirabilir. Sonug olarak,
bagirsak mikrobiyotasi ve beslenme arasindaki etkilesim, obezitenin dnlenmesi ve tedavisinde
onemli bir faktordiir. Gelecekte, bagirsak mikrobiyotasini hedef alan kisisellestirilmis beslenme
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programlarinin gelistirilmesi, obezitenin kontrol altina alinmasinda yeni ve etkili stratejiler
sunabilir.

Anahtar Kelimeler: Obezite, bagirsak mikrobiyotasi, disbiyozis, beslenme.

ABSTRACT

Obesity is a growing global health issue caused by an imbalance in energy intake and
expenditure. Recent studies suggest that obesity is not only influenced by caloric intake and
physical inactivity but also by gut microbiota, which plays a crucial role in metabolic processes,
immune response, inflammation, and energy absorption. One of the most significant
connections between obesity and gut microbiota is the altered ratio of Firmicutes to
Bacteroidetes. Studies have shown that obese individuals have a higher proportion of
Firmicutes and a reduced number of Bacteroidetes, leading to increased energy extraction from
food and subsequent weight gain. Additionally, gut microbiota imbalances contribute to
inflammation, insulin resistance, and the development of metabolic disorders. Dietary habits
play a vital role in shaping gut microbiota, either increasing or reducing obesity risk. Diets rich
in fiber and healthy fats, such as the Mediterranean diet, positively influence gut microbiota by
reducing inflammation and supporting metabolic health. Probiotics and prebiotics help promote
beneficial bacterial growth, offering protective effects against obesity. Conversely, the Western
diet, characterized by high fat and sugar intake with low fiber consumption, disrupts microbiota
balance and exacerbates obesity risk. In conclusion, the interaction between gut microbiota and
nutrition is a key factor in obesity prevention and treatment. Future research and the
development of personalized dietary interventions targeting gut microbiota could provide
innovative and effective strategies for obesity management.

Keywords: Obesty, Gut Microbiota, Dysbiosis, Nutrition.
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OZET

Obezite ve demir eksikligi anemisi (DEA), diinya genelinde yaygin goriilen ve birbirleriyle
baglantili olabilecek iki 6nemli halk sagligi sorunudur. Obezite, viicutta asir1 yag birikimiyle
karakterize olan kronik bir hastaliktir. Metabolik, hormonal ve inflamatuar siire¢leri olumsuz
yonde etkileyebilir. DEA ise, viicutta yeterli demir bulunmamasi veya emilim bozukluklari
nedeniyle hemoglobin iiretiminin azalmas1 sonucu ortaya ¢ikan bir durumdur. Son yillarda
yapilan aragtirmalar, obezitenin kronik inflamasyon yoluyla demir metabolizmasini olumsuz
etkileyebilecegini  gostermektedir. Hepsidin  hormonunun  seviyesinin  yiikselmesi,
bagirsaklardan demir emilimini ve viicut depolarindan demir salintmini engelleyerek, serum

demir diizeylerinin diismesine yol agmaktadir.

Besinlerde bulunan demirin viicut tarafindan kullanilabilirligi, kaynagina baglidir. Hayvansal
gidalarda bulunan hem demir, bitkisel kaynakli hem olmayan demire kiyasla daha yiiksek
biyoyararlanima sahiptir. Demir emilimini artiran besin 6geleri arasinda C vitamini, kirmiz et,
balik ve kiimes hayvanlar1 bulunurken; fitatlar, polifenoller (¢ay, kahve), siit ve siit tirtinleri gibi
kalsiyum agisindan zengin besinler emilimi azaltmaktadir. Obez bireylerde DEA tedavisi, hem
viicut agirliginin dengelenmesi hem de demir agisindan zengin gidalarin bilingli tiiketimi ile
saglanmalidir. Ciddi demir eksikligi durumlarinda, yalmizca diyet degisiklikleri yeterli
olmayabilir ve demir takviyeleri kullanilmasi1 gerekebilir. Obezite ile DEA arasindaki karmagik

iligkinin daha iyi anlasilmasi, beslenme ve tibbi tedavi siireglerinin etkinligini artirabilir.

Anahtar Kelimeler: Obezite, demir eksikligi anemisi, hepsidin, demir metabolizmasi,
beslenme tedavisi
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ABSTRACT

Obesity and iron deficiency anemia (IDA) are widespread public health concerns that may have
a potential link. Obesity is a chronic disease characterized by excessive fat accumulation in the
body. It can negatively affect metabolic, hormonal, and inflammatory processes. IDA, on the
other hand, occurs due to insufficient iron intake or impaired absorption, leading to reduced
hemoglobin production. Recent findings indicate that chronic inflammation associated with
obesity negatively influences iron metabolism. Elevated hepcidin levels in obese individuals
restrict intestinal iron absorption and the release of stored iron, resulting in decreased serum
iron concentrations.

The bioavailability of dietary iron varies depending on its source. Heme iron, found in animal-
based foods, has higher absorption efficiency compared to non-heme iron from plant sources.
Iron uptake is enhanced by vitamin C, red meat, poultry, and fish, whereas phytates,
polyphenols (found in tea and coffee), and calcium-rich foods such as dairy products hinder its
absorption. Managing IDA in individuals with obesity requires a combined approach, including
weight regulation and an iron-rich diet. In severe deficiency cases, dietary modifications alone
may be inadequate, necessitating the use of iron supplements. A deeper understanding of the
complex interplay between obesity and IDA can contribute to more effective nutritional and
clinical interventions.

Keywords:Obesity, iron deficiency anemia, hepcidin, iron metabolism, nutritional
management.
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ABSTRACT

In Albania small-scale fisheries have grown significantly during the 1990s, providing an
alternative to unemployment and low income in coastal areas. Small-scale fisheries have
emerged as a tool for biodiversity conservation and sustainable development in coastal areas,
particularly in the last decade as tourism has grown. Karaburun peninsula and Sazani island,
together represent the first marine national park in Albania, this protected area is situated close
to a very dynamic urbanistic, touristic and important fishing area, making it a very important
one to be managed by the pre-identified stakeholder earlier in the process. With the integration
of Local Ecological Knowledge and direct surveys, the study aims to understand the socio-
economic factors that shape the local small-scale fisheries market. Given the sensitivity of the
fishing sectors, the analysis aimed to take into account also the impact that this illegality is
having in the registered fishers. The findings reveal the structure and dynamics of small-scale
fisheries value chains from catch to consumer, including the roles of fishers, wholesalers,
retailers, and restaurants. This study contributes to the broader Mediterranean discourse on
small scale fisheries, providing insights that can guide policy and management decisions to
support sustainable fisheries and local livelihoods.

Keywords: Small-Scale Fisheries, Marine Protected Area, Value Chain Analyses, Local
Ecological Knowledge, Socio-Economic Impact.
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INTRODUCTION

Small-Scale Fisheries (SSFs) are defined as “fishing carried out by fishing vessels of an overall
length of < 12 m and not using towed gear” (EU, 2014). In the Mediterranean Sea region, small
scale fisheries (SSF) account for 82% of the total fleet for commercial fishing, provide 85% of
total employment (166 000 of part-time and full-time employ-ment), generate 17 percent of
total annual revenue, and yield 15 percent of the total marine capture fishery production (FAO,
2022). The signing of the RPOA has demonstrated that the signatory have stepped up their
support for this sector (FAO, 2022). Albania is a signatory to the RPOA-SSF and one of the
countries where SSFs play a significant role, accounting for approximately 70% of the total
Albanian fishing fleet, which consists of 337 small-scale vessels (FAO, 2022), though industrial
fisheries employ the majority of all workers in the capture fisheries sector (FAO, 2022).
Analyzing the local markets driving SSF, it is critical to identify the socioeconomic drivers of
SSFs in order to collect perspectives on the consequences and pressures of fishing operations
on marine resources, as well as the behavior of the key actors along the value chain (Garcia
Rodrigues and Villasante, 2016).

Assessing the true socioeconomic impacts of SSFs is not an easy task because landings are not
always declared, the exact number of active vessels is seldom known, fisheries are often spread
over large areas with multiple landing points, multiple gears are used, most fisheries are both
poorly regulated and monitored, and dedicated infra-structures are missing (FAQO, 2022; Jentoft,
2014; Lindkvist et al., 2020; Rosales et al., 2017; Bakiu et al., 2018; Bakiu et al., 2022). All of
these challenges lead to a complicated data gathering situation and management framework,
highlighting the need to expand SSF understanding (RPOA-SSF, 2018). Better understanding
of SSF markets and value chains might lay the groundwork for identifying the most relevant
solutions to enhance fishers' socioeco-nomic conditions and encourage the sustainable and
competitive growth of Albanian SSFs. Up until the year this study was conducted (2020), only
the region of Karaburun and Sazani had been designated as a Marine Protected Area (MPA)
(recognized by the national and international authorities as National Marine Park of Karaburun-
Sazani [hereafter, KSMPA]) along the 476 km of Albanian coastline in the south-eastern
Adriatic and lonian seas [7] and in accordance with a proposal made by the Albanian Ministry
of Environment, Forest, and Water Administration based on the Council of Ministers’ decision
number 289 (April 28, 2010).

Recently, after the decision of the Albanian authorities (29 July, 2022), the Por-to-Palermo Bay
was proclaimed a "Nature Park". The length of coast that comprises the KSMPA, like many
other coastal regions in Albania, is home to a variety of human populations and activities,
including towns, ports, aquaculture farms, tourism enter-prises, and a number of large-scale
fisheries and SSFs (Bakiu et al., 2018). We conducted a survey to collect data from KSMPA
stakeholders in Albania, pri-marily fishers, in recognition of the current state of data scarcity in
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Mediterranean SSFs, including the Albanian ones. In fact, local ecological knowledge (LEK)
can repre-sent a valid instrument to supplement science-based information in the understanding
of social and ecological systems, which scientific surveys alone can sometimes fail to achieve
(Mclean et al., 2020; Boubekri et al., 2022).

Many authors (Bender et al., 2014; Lima et al., 2017; Baku et al., 2023) have emphasized the
relevance of LEK for data im-provement, management success, enhancing the status of small-
scale fishers, and in-cluding local people in data gathering and resource management. The
potential for ecosystem-based management of Mediterranean SSFs can be strengthened by ac-
knowledging the important role that fishermen's knowledge plays and incorporating local
communities into research frameworks (Zelasney et al., 2020). This will help manage SSFs and
MPAs not just in Albania but throughout the Mediterranean region (Pita et al., 2016). The
following objectives were achieved at the Albanian pilot site, which corre-sponds to the MPA
of Karaburun-Sazani, and this study is in line with the RPOA-SSF objectives: (1) Analyze the
composition and functioning of SSF value chains in KSMPA, paying special attention to the
function and interactions of each chain par-ticipant, including fishermen, wholesalers, retailers,
eateries, and customers; (2) define the primary imperfections in the value chain structure; and
(3) highlight viable solu-tions to enhance and diversify small-scale fishermen's livelihoods.

MATERIALS AND METHOD

This investigation was conducted at the KSMPA at Vlora, Albania (Adriatic and lonian seas,
Mediterranean Sea, Figure 1). The zoning scheme has four zones: the core zone (CZ), effective
management zone (EMZ), sustainable development zone (SDZ), and recreation zone (RZ). The
four zones are distinguished by diminishing levels of legislative protection and management
controls (Bakiu et al., 2018).
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Figure 1. Map of the Adriatic Sea basin indicating the location of area of study (while it is also
indicated the Adratic Sea location in the Mediterranean Sea basin) and the National Marine
Park of Karaburun-Sazan (Rajkovic and Kromidha, 2014). Black circles represent the
communi-ties of fishers, white circles represent the seafood shops/wholesalers and black
squares represent the restaurants, in which were compiled the questionnaires in representa-
tives’ presence during the survey.

The map depicts the fishing communities, sea food/wholesalers, and restaurants that were the
focus of interviews done using the LEK based strategy. In a previous research article (Bakiu et
al., 2018), it was shown a significant difference in catch composition, total catches, and catch
per unit of effort (CPUES) obtained by SSF communities from the two ports Triport and Orikum
(Fishing Center Oriku). This study includes an additional SSF community that is landing near
Marina Orikum. As it was shown previously by (Bakiu et al., 2018) at Orikum (as in other
small, coastal villages), small-scale fishers mostly use small boats for fishing in coastal lagoons
or in shallow marine waters. In general, Orikum has a limited number of active boats, and they
typically utilize trammel nets that are not extremely long and have a pretty big mesh size,
particularly while fishing in the MPA. The Orikum small-scale fishers show a clearly
collaborative approach, witnessed by their active participation at meetings with scientists and
their positive attitude toward the MPA (Bakiu et al., 2018). Almost all of them (20 from 30
registered at the Municipality of Orikum) participated in all meetings organized with scientists
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and Regional Administrate of Protected Areas Vlore (RAPA Vlore) representatives, while at
least 80% of the fishers in Triport never opted to participate in any of the meetings scheduled
in that community between 2015-2016 (Bakiu et al., 2018). It is also important to state that
there are not present SSF management organisations in Vlore, though in 2016 the Municipality
of Orikum showed to have promoted the existence of the Orikum Fishing Management
Organization (Bakiu et al., 2018), which doesn’t exist anymore.

The research area's fishery value chains have been analyzed from the sea to the consumers,
encompassing fishing, food service, wholesaling, and retailing operations. In this study,
documentation of each step undertaken by the seafood product, coupled with an investigation
of price fluctuations associated with each of these stages, has been conducted. The examination
has been conducted for both fresh seafood products and their respective origins, which is the
location of their initial capture. This method offers for a better knowledge of where the largest
price mark-ups occur, impacting the gap between the final price and the ex-vessel price (Garcia
Rodrigues and Villasante, 2016).

An interview-based process was used to acquire as much information as possible about the
structure of SSF value chains. We have implemented a protocol within the context of Albania,
tailored to the specific characteristics and stakeholders relevant to the Albanian context. The
same people questioned stakeholders in each location (SSF communities, restaurants, and
seafood shops). Each demographic class was repre-sented by a sample, and each class also
provided replies. Interviews were done with accessible fishermen. Following Di Cintio's
methodology (Di Cintio et al., 2022), questionnaires were produced for MPA managers, the
Agency of Food Control (in Albanian: Agjensia e Kontrrollit Ushgimore - AKU), small-scale
fishers, seafood/fish shops, and restaurants.

The questionnaires were different for each stakeholder segment. Those who were unable to be
reached or refused to be polled were replaced with others from the same sample class. This
technique ensured that all fishing gear usage groups in the baseline population were
appropriately represented. The presence of key informants facilitated the vast majority of face-
to-face surveys with fishermen. With a few exceptions, fishers were approached prior to the
start of the interviews by MPA personnel, other researchers, or other fishermen. All information
was acquired through direct interviews, with the exception of the Vlora AKU and Fishery
Inspectorate representatives, who were interviewed in groups to gain their perspectives.

The survey was performed by the representative of WWF-Adria and the con-tracted expert in
December 2020. Surveying activities lasted two weeks. The direct in-terviews were conducted
by the project team members in the localities indicated in the map of the Karaburun-Sazani
MPA (Albania), along the coast of Vlora bay. Small-scale fishers belong to communities close
to the Fishing Port of Triport and the small-scale fishers communities of Orikum (Fishing
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Center Oriku and Marina Orikum, located in the village of Radhime, under the Municipality
unit of Vlora, named Orikum), all of them near the MPA (Figure 1).

RESULTS AND DISCUSSION

Along the coast of the Bay of Vlora there are present almost three small-scale fishers
communities, (Treport, Fishing Center Radhime and Marina Orikum) and the total registered
small-scale fishers is about 40, though in the past it was reported that the number of the licensed
small-scale fishing vessels was 50 [7]. Twelve fishers were interviewed, belonging to three
different small-scale fishers’ communities. Four sea-food shops are present in Vlore (from
Treport to Orikum), while one of them represents a wholesaler; three representatives of them
(including the wholesaler) were inter-viewed by the WWF-Adria project team. Also six of the
60 restaurants along the coast of the Bay of Vlora were included in the interview process (from
Treport to Orikum). The coverage rate of the sampling activities is reported in Table 1.

Table 1. Coverage rate of the sampling activities (fishing and fishing-related activities) in Vlora
Bay

Type of Fishing and Fishing-related Activities Total Sample Sampled percentage
Registered Small-Scale Fishers (from Triport to Orikum) 40 14 35%
Seafood shops 4 3 75%
Restaurants (restaurants from Triport to Orikum) 60 6 10%

As it is shown in the table, the coverage of the registered SS fishers resulted to be 35%, while
the restaurants coverage was the lowest in the conducted survey and it included just 10% of the
restaurants, though these restaurants represent the biggest and most famous one in the Vlora
city. The seafood shops coverage was 75% and 1 of them rep-resent also a wholesaler, which
is located in the center of Vlora city.

In the Bay of Vlora coast there are present several small-scale fishers communi-ties, while not
all the small-scale fisheries landings are conducted at adequate landing sites. It is just the case
of the Fishing Port of Vlora (named Triport), where the landing areas are seriously risky for the
health of the fishers. This is one of the reasons, which implies that in theory all the landed
seafood is landed illegally. However, works have recently been completed for the construction
of a new, legal and well infrastructure fish market inside the Fishing Port of Triport, despite it
is still not known when it will be inaugurated.

After landing their catch, the small scale fishers of Fishing Port of Triport sell it either to the
nearby restaurants, fishmongers or seafood shops, or directly to consum-ers on the quay. Most
of the fishers of Triport never showed a preference regarding selling directly or selling it to the
seafood shops, though (our observations) most of the catches were immediately sold to the
fishmongers, who were waiting at the Fishing Port in order to immediately buy the total catch
from the fishers (corresponding to small-scale and large scale fishing - LSF). During the trip
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to Fishing Port of Triport there were several points along the road where it was sold to the
consumers on the quay. However, direct landing on the quay is illegal, because it happens
without been part of taxation system and it means that do not respect the minimum sanitary
requirements.

Differently happened with the fishers from the Fishing Center Oriku and those corresponding
to the landing site of Marina. Half of them were selling exclusively to the seafood shop, while
the others were selling it directly on the quay sometimes (most the time they were selling it to
the Fishing Center Oriku, which represents the biggest seafood shop in Radhime village, close
to the town of Orikum). It was noticed during the survey that some of the fishers of Treport
were able to transport their seafood catches for selling it to the Fishing Center Oriku.

Based on the interviews results and observations, it was possible to design a graphic (Figure 2)
showing the structure of the small scale (or differently known as artisanal fisheries in the
Mediterranean countries) value chain in Vlore (including Orikum, Vlo-re City and Treport), all
the area, which is close to the MPA of Karaburun-Sazani.

Fishers

A 4

Wholesaler

FEEEEEEEEEEEEEEEEEEEEEEEEEEEEEENEENEEEENEN

Figure 2. Structure of the SSF (or differently named artisanal fisheries) value chain in Vlora
Bay.

Most of the seafood shops representatives were interested to buy from the wholesaler, only in
the case of imported seafood products, while the 3 seafood shops and 1 wholesaler (in this case
selling to the restaurant with the same price as the sea-food shop) were selling to the restaurants
the seafood locally fished by the fishers.
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No formal contract is signed between fishers and seafood shops. The fishers are free to choose
their preferred sale channel according to the conditions they are offered. As a general procedure,
the fishers deliver the catch to the seafood shop, and both agents write down the amount and
composition of the seafood. The sale price is agreed by the fisher and the shop representative,
while the only service provided by the sea-food shop to the fishers is represented by offering to
them the ice (according to the fishers of Treport and Radhime; Treport is the name of the place
while the name of the Fishing Port is Triport). The seafood shops (even the fishmongers in the
case of Treport) pay immediately the fishers after getting their total catch from them.

According to the fishers, the seafood (including fish) price was subject to fluctua-tion during
the year and the selling price to the seafood shops was dependent of sea-food/fish dimensions;
it means that it is used as indicator of seafood quality during their selling to the consumers or
restaurants by the seafood shops.

Furthermore, it was performed a comparison between profits from the selling of the locally
fished seafood products by the different components characterising the SSF value chain in the
Vlora Bay, close to the MPA (Figure 3).
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Figure 3. Comparisons of the profits (in percentage) from the selling the locally fished seafood
products along the Vlora Bay (close to the MPA of Karaburun-Sazani). In green, blue and
yellow are shown the profits corresponding to fish shops, fishers (from selling their catch on
the quay) and restaurants, respectively. Deep-water rose shrimp is not sold on the quay by the
fishers and due to this reason it is missing from the graphic.
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For all the considered common commercial species, the fish shops resulted to get the lowest
profit from selling them, which ranges from 9% regarding the grouper, up to 20% regarding the
European seabass (second quality), gilthead seabream (second quality) and white seabream
(second quality). Regarding the small-scale fishers, those resulted to get the highest profit from
selling on quay in comparison not only to the fish shops, but also to the restaurants, except some
species like European hake (second quality), red mullet (both qualities), white seabream
(second quality) and piper gur-nard (first quality). Their profit ranges from 46% corresponding
to the European hake (first quality), up to 118% re-garding the groupers. In the case of the
restaurants, the minimal profit corresponds to European seabass (second quality), while the
highest profit corresponds to the red mullet (second quality). This also represents the highest
observed profit from selling seafood products, in the comparisons between fishers, fish shops
and restaurants.

Although the profit margin for the fishers selling on the quay (Figure 3) was the highest for
most of the locally fished species, in comparison to the other stakeholders, there was a pervasive
sense of unhappiness with the existing situation, as well as resignation and mistrust regarding
the many possibilities given to fishermen to revitalize their businesses, which suggest that work
should be carried out to invert this trend (Phelan et al., 2023).

CONCLUSION

In conclusion, the findings of this study call for a concerted effort to address the infrastructural
deficits that limit the economic potential of small-scale fishers in the Bay of Vlora. The
establishment of a fisheries management organization appears im-perative, as it could play a
catalytic role in enhancing the value chain for locally sourced seafood, promoting direct sales
avenues, and improving the negotiating power of fishers. Furthermore, the adoption of local
seafood labelling initiatives and the de-velopment of cooperative models for seafood processing
and marketing could serve as innovative strategies to increase the economic rent for the entire
supply chain, ulti-mately delivering a more equitable distribution of profits and fostering the
long-term sustainability of the SSF in the region.
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ABSTRACT

Small-scale fisheries are integral to the Mediterranean basin, both economically and culturally.
They represent approximately 80% of Mediterranean fishing fleet, with around 60,000 vessels.
These fisheries provide employment for nearly 62% of the total workforce on board fishing
vessels, highlighting their significance in coastal communities. The small-scale fishing
community in the Bay of Vlora, Albania, is characterized by its deep-rooted traditions and
close-knit structure. These fishers primarily engage in sustainable fishing practices, operating
near the Karaburun-Sazani Marine Protected Area (MPA). The Fishing Center Oriku
exemplifies this community's commitment, offering fresh fish to tourists and collaborating
closely with MPA managers. The aim of the presented practical research was to assess the
effectiveness of the Karaburun-Sazan MPA based on a three years small-scale fisheries
monitoring program, supported by several funding initiatives and focusing mainly on fishing
catch biomass and composition, with the active involvement of fishers, MPA managers and
scientists. From the analyses, emerged out interesting results based on landed catches from the
fishing vessels fishing in fishing areas inside and outside the MPA (after the permission by the
Administrate of Protected Areas Vlore for research purpose). Generally, it was observed a
stastically significant increased average speciements biomass and length regarding all the fished
species inside the MPA, in comparison to the speciements fished outside it. In addition, though
the average length was shown to be higher for the fished species inside than outside the MPA,
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this difference increased year over year. For some of the most representative species, other
analyses were performed and the results showed species specific differences. Generally, the
results showed an increased awareness and collaboration of the small-scale fishers with the
MPA managers and researchers, though continuous monitoring, adaptive management, and
active involvement of all stakeholders are crucial to achieving the MPA's conservation and
relative socio-economic objectives.

Keywords: Small-Scale Fisheries, Marine Protected Area, Biomass, Species Composition.

INTRODUCTION

Marine Protected Areas (MPAS) mitigate adverse effects on marine ecosystems by forbidding
extractive activities, particularly fishing, within their no-take zones or by restricting fishing
efforts and harmful gear in their partially protected zones (Blampied et al., 2023). Nevertheless,
displacement resulting from conservation initiatives may adversely impact commercial
fishermen by causing the loss of traditional fishing areas, escalating expenses, or intensifying
competition in alternative locations (Ban et al., 2019). Nonetheless, the advantages of Marine
Protected Areas (MPAs) for fisheries might alleviate socio-economic repercussions (Costello,
2024), because MPAs can promote the growth of individuals of commercial species, which may
lead to enhanced reproductive success and the restoration of spawning populations (Carbonara
etal., 2022).

Moreover, advantages may extend to fisheries outside Marine Protected Areas (MPAS) due to
spillover effects from no-take zones to neighboring partially protected or unprotected regions
(Di Lorenzo et al., 2016). Fish species that are taken in the intensively controlled partially
protected regions may benefit from gear and fishing effort limits (Zupan et al., 2018; Smallhorn-
West et al., 2022), benefiting the permitted fisheries (Blyth-Skyrme et al., 2006). The benefits
provided to fisheries together with the proper desing and management of MPAs are important
factors that shape attitudes towards MPAs, such as acceptability and compliance, and hence
MPA effectiveness (Giakoumi et al., 2018).

Small-scale fisheries in the Adriatic Sea play a significant role in the coastal communities and
contribute to the local economy, especially in terms of food security, cultural heritage, and
employment. The Adriatic is shared by several countries, including Italy, Croatia, Slovenia, and
Albania, and has a rich maritime tradition (Hala and Bakiu, 2024). In Albania, in the Bay of
Vlora, there is a small-scale fishing community, which is characterised by its deep-rooted
traditions and close-knit structure. These fishers primarily engage in sustainable fishing
practices, operating near the Karaburun-Sazani Marine Protected Area (MPA) (Bakiu et al.,
2018). The Fishing Center Oriku exemplifies this community's commitment, offering fresh fish
to tourists and collaborating closely with MPA managers.
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The aim of the presented research was to assess the effectiveness of the Karaburun-Sazan MPA
based on a three years small-scale fisheries monitoring program, supported by several funding
initiatives and focusing mainly on fishing catch biomass and composition, with the active
involvement of fishers, MPA managers and scientists.

MATERIALS AND METHOD

This study was conducted at the National Marine Park of Karaburun-Sazani (located in the
south-eastern Adriatic and lonian seas and in accordance with a proposal made by the Albanian
Ministry of Environment, Forest, and Water Administration based on the Council of Ministers’
decision number 289; April 28, 2010) at Vlora, Albania (Adriatic and lonian seas,
Mediterranean Sea, Figure 1). The zoning scheme has four zones, which are shown in the Figure
1 by different colours: the core zone (CZ), effective management zone (EMZ), sustainable
development zone (SDZ), and recreation zone (RZ). The four zones are distinguished by
diminishing levels of legislative protection and management controls (Bakiu et al., 2018).

Sampling Scheme

April 2019- September 2021

™

Inside MPA Outside MPA

110 landings 110 landings

Figure 1. The Map of the Bay of Vlora, where is shown the Karaburun peninsula and the Sazani
island together with the applied zonation system to the MPA,; on the right is also shown the
sampling scheme for the 220 fishing landings originated from the differently coloured fishng
zones, green coloured for the ones inside the MPA and blue coloured corresponding to the
fishing areas outside the MPA.

In addition, in the Figrue 1, it is shown the sampling scheme for the 220 fishing landings
originated from the differently coloured fishng zones, green coloured for the ones inside the
MPA and blue coloured corresponding to the fishing areas outside the MPA. All the monitoring
activities was conducted by the researchers and MPA maanagers in collaboration with the
fishers of the Fishing Center Oriku, from April 2019 up to September 2021. In general, in the
area there is a limited number of active boats (in the study 8 fishing boats), and they typically
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utilize trammel nets that are not extremely long and have a pretty big mesh size, particularly
while fishing inside the MPA, with the permission of the MPA managers.

As it was shown previously by (Bakiu et al., 2018) at Orikum (as in other small, coastal
villages), small-scale fishers mostly use small boats for fishing in coastal lagoons or in shallow
marine waters. In addtion, they are very collaborative and usually actively participate in all the
meetings organised by the MPA managers of Regional Administrate of Protected Areas in
Vlore (RAPA Vlore), and other stakeholders, like the researchers and scientists (Bakiu et al,
2024). 1t is also important to state that there are not present SSF management organisations in
Vlore, though in 2016 the Municipality of Orikum showed to have promoted the existence of
the Orikum Fishing Management Organization (Bakiu et al., 2018), which doesn’t exist
anymore. Weight and dimensions (including the Standard Length) measurements were
conducted by the researchers and MPA managers after the proper identification of the species.

All the statisitical analyses (including the graphics) were performed by useing R-statistics (R
Core Team 2021) in combinationg with Excel of the Microsoft Office package.

RESULTS AND DISCUSSION

The Small Scale Fisheries (SSFs) follow the heterogeneity of the ecosystem, showing avast
array of fishing gear that operates in different seasons and fishing grounds while targeting a
large number ofspecies (Lloret et al., 2018). The impact of each of the above mentioned fishery
compartments on fisheries stocks remains unknown, as this is inherently difficult to monitor
(FAO, 2020). The problem gets more complicated when taking into account that the
Mediterranean small-scale fishing vessels of a length size under 12 meters are not subject to the
obligation to transmit fishing log-books (EU REG 404/2011). The above issues have ledto
unquantifiable bias in the SSFs data, which hampers afull assessment of the status of marine
fisheries. Centralto this problem is the lack of reliable catch statistics,which is used as a core
input into stock assessments. This is the main issue for fisheries data poor areas such as the
Albanian seas and in particular its SSFs sector (Bakiu et al., 2022).

It means that this was one of the reasons that pushed us to conduct this study. Based on the
measurments of the weight and standard length of the fished species individuals, it was
calculated the total biomass for each of the species and all fished species average biomass and
length, which are shown in Figure 2 and Figure 3, respectively. As it is shown in Figure 2, the
average biomass value of all the species fished inside the fishing areas of the MPA (136.7 g)
was higher than the fishing biomass value corresponding to the fishing areas outside the MPA
(117.7 g) and this difference resulted to be statistically significant for p<0.05 according to
ANOVA statistical test.
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Figure 2. Graphical presentation of the encountered landed average biomass by the fishers, who
have fished inside (IN) and outside (OUT) the MPA of Karaburun-Sazani; the standard
deviation is represented by the barrels, while the average value of the biomass by a single point.

The difference resulted to be significant in the case of (all species) individual average length
comparsion, too (Figure 3). For a p<0.05, according to the ANOVA statistical test, it resulted
that the average length value (21.6 cm) of the individuals fished inside the MPA was higher
than the average value (20.6 cm) corresponding to the invidual fished outside the MPA.
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Figure 3. Graphical presentation of the encountered landed speciements average length by the
fishers, who have fished inside (IN) and outside (OUT) the MPA of Karaburun-Sazani; the
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standard deviation is represented by the barrels, while the average value of the length (standard
length) by a single point.

All these analyses show that Karaburun-Sazani MPA, represent a case study similar to Torre
Guaceto (Italy) (Russi, 2020), where its fishery rules were elaborated with a participation
process involving resident fishermen. As a result of this process, the income generated inside
the MPA is twice as much as in neighboring waters, and fishermen decided to use large-mesh
nets also outside the MPA (Russi, 2020).

Furthermore, we analysed the catch composition regarding the landed catches for all the study
period. The total number of the fished species by the small-scale fishers inside and outside the
MPA resulted to be 132 species, which included differents species of fishes, molluscs and
crustaceans. About 104 species of them were fished by the fishers in the fishing areas located
inside the MPA, while the remaing ones (97 species), were fished outside the MPA.

It was interesting to note that just 13 species resulted to contribute to about 71% of the total
catch in all these years, since April 2019. It means that these resulted to be the most fished
species in the area by the local fishers. In Figure 4 are shown the graphics, which represent the
catch composition (expressed in percentage) by the most fished species inside (in gree colour)
and outside (blue colour) the MPA. As, it is shown the highest contribution is provided the
European hake (Merluccius merluccius), while the lowest contribution in the most fished
species total catch is provided by the Atlantic bonito (Sarda sarda).

P Diplodus vulgaris

v Euthynnus alletteratus m
N Pagellus erythrinus 3.235

1 Sardinella aurita m m

™ Dicentrarchus labrax m
N2 Mugilidae sp. m m
™ Soleidae sp. m

N Sarda sarda m

Figure 4. Graphical presentation of the catch composition (expressed in percentage) of the 13
most fished species, which were fished inside (green) and outside (blue) the MPA,; the coloured
arrows show the trend of the percentage in the comparison between the two fishing areas.

It is also interesting to note (Figure 4) that there are differences encountered between species
comparisons: for instance in the case of European hake, it was observed an increase of
percentage of the landed catches from the fishing areas inside the MPA, while in the case of
striped red mullet (Mullus surmuletus), this species was fished less by the fishers inside the

Proceedings Book 61 : www.aegeanconference.com




INTERNATIONAL AEGEAN CONFERENCES

ON NATURAL & MEDICAL SCIENCES-XI
April 04-06, 2025

MPA fishing areas, in comparison to the fishing areas outside the MPA. Of course that this is
realted to the fish habitat and realtive fish species ecology and biology, similaryl to the study
conducted by Belackova et al. (2025).

In addition we evaluated the percentage of discards or individuals under the Minimal Catch
Size for the 13 most fished species in the study areas, Figure 5. As it is shown for some species,
like red striped mullet, bogue (Boops boops), Mugilidae species and Atlantic bonito, there were
no discards encountered during the monitoring of the landed catches.
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Figure 5. Graphical presentation of the percentage of fish individuals under the minila catch
size for each of the most fished species, which were fished by the small-scale fishers during the
conducted study.

According to the data reported by the most recent fisheries report by Food and Agriculture
Organization of the United Nations (FAO) on 2023, the Adriatic Sea small scale fisheries
discards value is less than 15%, which is the minimal reported level of discards in the
Mediterranean basin (FAO, 2023). It means that, with the exception of the common pandora
(Pagellus erythrinus), all the other species discards values are considered to be at the minimal
level of discard encountered for all the Mediterranean basin, which seems to be a characteristic
of SSF in the Adriatic Sea (FAO, 2023).

CONCLUSION

These are the first and unique results regarding the long-term monitoring of the SSF in Albania
and particularly in an area close to one of the MPAs of Mediterranean Sea, which is actually
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under high pressure from the rapid development of the tourism. These results can be considered
as the starting point to measure future effects of the tourism related activities in the area, though
the estimated biodiversit is based on fisheries dependent data, in this study.
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ABSTRACT

Adriatic Sea is considered as one of the most impacted areas within the Mediterranean basin,
with fisheries, pollution and climate change among the most important drivers. The synergic
effect of these anthropogenic and climate factors has caused significant changes in the fish
community composition and are expected to further influence the ecosystem functioning. In
order to investigate the impact of fisheries on the ecosystem’s structure and functionality, we
analyzed the mean trophic level (MTL) of the Adriatic fisheries landings in a 5-decade period
(1970-2020). Several statistical modelling techniques were applied to explore the relationship
between MTL, year and climate indicators. The generalized additive model (GAM), selected as
the best-fitting model based on the Akaike Information Criteria (AIC), identified a significant
effect of the year on MTL fluctuation. However, incorporating climate indices into the model
did not improve the model fit, suggesting that recent variations in local and regional climate
indices, such as sea surface temperature (SST), the North Atlantic Oscillation and the Atlantic
Multidecadal Oscillation, has not resulted in an immediate response in the Adriatic Sea fish
community. To detect abrupt changes in the MTL, we applied Rodionov regime shift index
(RSI), which identified two shifts in the 1996 and 2005, dividing the time series into three
distinct periods with different MTL patters. While no significant long-trends in MTL was
observed, likely due to species with similar trophic position replacing each other, further
analysis of individual functional traits will be conducted to investigate hidden potential
structural and functional changes within the fish community.

Keywords: trophic level, fisheries, climate change, abrupt shift, Adriatic Sea.
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INTRODUCTION

Marine ecosystems play an important role for the society providing valuable services and
contributing to economic and social well-being (Simeoni et al., 2023). However, these
ecosystems are significantly influenced by the continuous impact of anthropogenic drivers,
which act both directly and indirectly (Halpern et al., 2008). Fishing is considered the oldest
and the most extensive human impact on marine ecosystems, reducing the biomass of exploited
populations through the direct fish removal while also altering ecosystem structure and
functioning (Pauly & Watson, 2005; Maxwell et al., 2013; Kroodsma et al., 2018). However,
changes in the marine ecosystems are rarely driven by a single factor. Instead, multiple drivers
act synergistically, amplifying each other’s effect and leading to deteriorating and unpredictable
consequences (Crain et al., 2008; Henson et al., 2017). Alongside overfishing, habitat loss,
pollution and more recently climate change are considered key drivers of marine ecosystems
change (Crain et al., 2008; Halpern et al., 2008). The resulting ecological degradation is often
reflected in alternations of marine food webs, where high-trophic level species are replaced by
those occupying lower trophic levels (Pauly & Watson, 2005).

The mean trophic level of the catches (MTL) is a metric used to assess the transition of fisheries
from targeting species at high trophic levels to those at lower levels of the food web in response
to changes in species abundance. It serves as a key indicator, summarizing the impact of
fisheries on marine ecosystems (Pauly et al., 1998). This index is considered as a clear and
comprehensive indicator of the complex processes affecting marine ecosystems, providing
insights into ecosystem status and serving as targets for management interventions (Pauly &
Watson, 2005).

The Adriatic Sea, recognized as a biodiversity hotspot within the Mediterranean, has a long
history of human exploitation, leading to significant changes in its fish community (Lotze et
al., 2011). Among several drivers impacting the Adriatic basin, fishing and pollution have been
identified as primary causes of notable changes in abundance and biomass of marine organisms
(Coll et al., 2009; Lotze et al., 2011). These drivers are also expected to reduce the ecosystem’s
resilience to climate impacts such as warming and acidification (Barausse et al., 2011; Ramirez
et al., 2018). Over the past 50 years, Adriatic fisheries in an effort to maintain stable landings,
have shifted from large and slow growing predators such as sharks and rays to smaller species
like crustaceans, gurnard and red mullet (Sguotti et al., 2022). The loss and depletion of many
large predators has reduced the diversity and connectivity of the Adriatic’s trophic structure,
making the food webs increasingly simplified over time (Lotze et al., 2011).

In this study, we examined the temporal trend of the MTL in Adriatic fisheries landings from
1970 to 2020 and its potential interaction with climate indices, including sea surface
temperature (SST), the North Atlantic Oscillation (NAQO) and the Atlantic Multidecadal
Oscillation (AMO). Given the variations in landings composition across the Adriatic,
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fluctuations in the MTC and its possible abrupt shifts, can provide valuable insights regarding
the functionality of this ecosystem.

MATERIALS AND METHODS

In our analysis we used annual fish catches in the Adriatic Sea for the period 1970-2020,
expressed as live weight equivalent of landings, obtained from the General Fisheries
Commission for the Mediterranean database (GFCM, 2023). To assess temporal variations in
community composition, we aggregated yearly data for each Adriatic country into annual
cumulative datasets. Our analysis was limited to taxa with available data throughout the entire
study period. To calculate the MTL, we analyzed 24 taxa, grouped at different levels of
organization. The trophic level of each species was obtained from online databases and
scientific literature. For taxa aggregated at higher levels than species, the highest contributor
to overall landings was considered representative of the group.

Using trophic level (TL) data for the analyzed species and fisheries landings for a period of 50

years, the MTL was calculated for each year using the following formula:

MTL, = Zi(Tg.)yz k(Yik)

where TL, is the trophic level of each species i and Yik refers to the landings of species i in the
year k.

To investigate the relationship between MTL, year and climate indicators, several statistical
modelling techniques were applied. These models accounted for potential temporal trends and
exploited the influence of environmental factors on MTL. Specifically, simple linear regression
model, segmented linear regression and generalized additive models (GAM) were used to
assess the effects of year, mean sea surface temperature (SST), the North Atlantic Oscillation
(NAO) index, and the Atlantic Multidecadal Oscillation (AMO) index. Model selection was
based on Akaike Information Criteria (AIC).

Species trophic levels were classified in trophic categories, rounded to the nearest whole
number: trophic level 2, trophic level 3 and trophic level 4. The relationship between trophic
categories and year was modelled using Dirichlet regression with the DIRICHLETREG
package. This method is particularly suitable for proportional data and helps to avoids violations
of the standard statistical assumptions often encountered in ecological studies (Douma &
Weedon, 2019).

To investigate the presence of discontinuous dynamics, regime shift analysis was performed
using the STARS package. This method calculated a Regime Shifts Index (RSI) to detect the
presence of abrupt changes at specific points in the time series (Rodionov, 2004).
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RESULTS AND DISCUSSION

The MTL exhibits significant variations during the study period (Fig. 1A). To investigate the
effect of year on MTL variations, three different models were applied: linear regression,
segmented regression and a generalized additive model (GAM). The linear model indicated no
significant relationship between MTL and year (p = 0.9879), suggesting that year alone does
not explain variability in MTL. In contrast, the segmented model explained 20% of the variance
(p = 1.63e%), identifying a significant breakpoint around 2001, with different slopes before and
after this point. The GAM explained a higher proportion of variance (>37%) and revealed a
significant non-linear relationship (p = 2e"°) (Fig. 1B). However, when environmental variables
such as mean sea surface temperature (SST), North Atlantic Oscillation (NAO), and Atlantic
Multidecadal Oscillation (AMO) were incorporated into separate models, none of the
environmental variables significantly influenced MTL (p > 0.05).
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Figure 1. (A) Temporal variations in the mean trophic level (MTL) of Adriatic fisheries
landings. (B) Generalized Additive Model (GAM)-derived significant effect of the year
variable on MTL, with confidence intervals shown as dashed lines.
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Based on Akaike's Information Criterion (AIC), model comparison identified the GAM as the
best fitting model (AIC = -139.2503), followed by the segmented model (AIC = -131.2096).
The linear model had the highest AIC (AIC = -120.3018), making it the least suitable for
modeling MTL over time (Table 1).

Table 1. Summary of the fitted linear model, segmented model, and GAM, including the
corresponding p-values, R?, and AIC scores.

Model Estimate Std. Error | tvalue p-value R? df AlIC
Linear model -1.041e% | 6.808e-04 | -0.015 0.9878 -0.0204 3 -120.3018
Segmented model | 9.838226 24 4.099 1.63¢704 ek 0.2058 5 -131.2096
GAM model 3.048511 7.83¢" 3894 216 ok 0.377 10.1248 | -139.2503

The Dirichlet regression analysis revealed distinct fluctuations among trophic categories
(Figure 2). Trophic category 3 (TL3) was the most represented throughout the study period,
maintaining the highest proportional contribution. After experiencing a decline in the middle of
the time series, TL3 exhibited a clear increasing trend. In contrast, trophic category 4 (TL4)
followed an opposite trajectory, with a brief increase in its proportional contribution during the
middle of the time series, followed by a gradual decline in recent years. Trophic category 2
(TL2) had the lowest proportional contribution, displaying a nearly flat trend, suggesting a
stable presence of species within this category in overall landings.

These findings indicated that while no drastic changes occurred in the relative importance of
different trophic categories, a notable pattern emerges in which the highest trophic category
(TL4) is in decline, whereas lower trophic categories, particularly TL3, exhibit an increasing
trend.
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Figure 2. Relative proportions of trophic categories (TL 2, TL 3, and TL 4) over time, with
fitted trends obtained from Dirichlet regression.

The STARS algorithm detected two abrupt changes in the MTL trend, occurring in 1996 and
2005 (Figure 3). These shifts separated the MTL trajectory into three distinct periods, an initial
phase with a higher MTL value, a middle phase (1996-2005) with a sharp decrease of the MTL
and a final phase where the MTL goes back sharply to the initial levels. During the middle
period, high-trophic-level species that dominated the first phase declined in abundance, while
species of similar trophic levels increased, gradually occupying the space left by their

predecessors.

. _______________________________|
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Figure 3. Abrupt shifts in the mean trophic level (MTL) identified using Rodionov’s Regime
Shift Index (RSI) method. The black line represents the MTL trend, while the blue bars
indicate RSI scores.

The Adriatic Sea is characterized by a high diversity of marine species and a marked presence
of endemic species (Lipej & Dulci¢, 2004; Coll et al., 2010). However, this basin has
experienced significant declines in the biomass of exploited species due to anthropogenic and
climatic pressures (Lotze et al., 2011). Our analysis revealed significant fluctuations in the MTL
of the fisheries landings, identifying two high phases connected by a lower phase during the
period 1996-2005. While our results indicate a decline in high trophic level species such as
sharks, rays, hake and blue whiting, their ecological space appears to be occupied by species of
similar trophic levels but with different functional traits such as anglerfish, mackerel and
gurnard. Furthermore, the increasing trend of TL3 alongside the decline of TL4 suggest an
ongoing shift in the trophic structure of the fish community. If this trend continues, it may lead
to long-term shifts in MTL, with potential implications for ecosystem stability and fisheries
sustainability (Pauly & Watson, 2005). Although our results do not fully support the “fishing
down the food web” hypothesis (Pauly et al., 1998), further analysis of individual functional
traits will be conducted to investigate potential hidden structural and functional changes within
the fish community.

CONCLUSION

This study evaluated the MTL trend and the potential influence of climatic variables. Different
modeling approaches assessing the influence of SST, NAO and AMO on MTL, indicated that
none of these environmental variables had a significant impact. Additionally, the investigation
of the trophic categories trends and Rodionov’s regime shift analyses revealed that while the
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overall MTL trajectory does not follow a clear trend, the abrupt changes observed in 1996 and
2005 indicate instability in the marine trophic structure of the Adriatic Sea. These shifts suggests
that different species are occupying the ecological space left by the decline of formerly abundant
species. Our findings provide valuable insights into the evolution of the MTL trend in the
Adriatic Sea and highlight the need for further analyses of functional traits to investigate

potential structural and functional changes in ecosystem dynamics.
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ABSTRACT

Fishing practices and migration obstacles to breeding sites contribute to the substantial
endangerment status of the European eel (Anguilla anguilla). The study began in 2022 as the
initial part of a three-year research program focused on the European eel population in the
southeastern Adriatic Sea. Researchers completed the study at Karavasta Lagoon in Albania
with a fyke-net barrier placed upstream and downstream of the fish barrier to capture 156 eels
by year-end 2024 which is a common method used in Albanian lagoons. This research phase
focuses on examining biological metrics such as length and weight frequency distributions
together with the sex ratio of the eels. Eye diameter measurements along with thoracic wing
length and Hartmann index evaluations served to determine the maturity stage of the eels. The
research team simultaneously assessed the health conditions of migrating silver eels while
focusing on parasitic infections from Anguillicola crassus. The research segment displays
negative allometric growth which becomes apparent through sex-based analysis of length-
weight relationships. The sample showed a bimodal length distribution pattern which displayed
clear sexual dimorphism and featured a definite breakpoint at 45 cm total length beyond which
only female individuals were observed. The lack of Anguillicola crassus infections among
silver eels during migration indicates a positive health condition for this group. The research
aims to provide substantial new knowledge about this specific Adriatic Sea region that remains
unstudied concerning the European eel.

Keywords: European eel; length frequency; stock; growth.
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INTRODUCTION

The European eel (Anguilla anguilla) is a catadromous fish that migrates from European rivers
to the Sargasso Sea for spawning, while spending most of its life in freshwater environments
(Tesch and White, 2003). This species is crucial to aquatic ecosystems, acting as both a predator
and prey, which helps regulate fish and invertebrate populations and serves as a food source for
larger predators (Barry, 2015). Historically, the European eel has been important for
commercial and subsistence fishing, particularly in coastal communities across Europe, where
traditional fishing methods have cultural significance (Moriarty and Dekker, 1997).

However, the population of the European eel has drastically declined, with estimates indicating
a reduction of about 5% annually, leading to its classification as "Critically Endangered" on the
IUCN Red List (Jacoby and Gollock, 2014). Key threats to the species include excessive fishing
pressure, both legal and illegal, particularly the trafficking of juvenile eels to Asian markets.
Unsustainable harvesting practices have severely impacted the eel's ability to complete its life
cycle and migrate for spawning (Alonso and van Uhm, 2023).

Human activities have further exacerbated the decline by altering eel habitats through wetland
drainage, river channelization, and urban development (Elliott & Hemingway, 2002). The
construction of dams and weirs obstructs migration routes, preventing juvenile eels from
accessing freshwater habitats and hindering adults from returning to spawning sites (Verreault
et al., 2004). Climate change also poses a significant threat, affecting ocean currents and
temperatures that are vital for eel migration and reproduction (Friedland, 2007). Additionally,
chemical contaminants (Geeraerts & Belpaire, 2010) and the introduction of parasites have
negatively impacted eel health and reproductive success (Barry et al., 2014).

In response to these challenges, various conservation initiatives have been established,
including the EU Eel Regulation, which mandates national eel management plans to promote
sustainable practices (ICES, 2020). Conservation strategies focus on habitat restoration
(Laffaille et al., 2004), safeguarding migratory routes (Podda et al., 2022) (Watz et al., 2019),
and implementing fishing regulations such as quotas and seasonal closures (Ciccotti and
Morello, 2023). Efforts to combat illegal trafficking and enhance international collaboration are
also critical, with organizations like CITES imposing trade limitations on European eels (Yapo,
2022). Recent research initiatives, such as those conducted by the General Fisheries
Commission for the Mediterranean, aim to further understand and protect the species and its
habitats.
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Materials and Methods:
Site and Sample Collection

The study was conducted in the Karavasta lagoon, Albania (Figure 1). A total of 156 European
eels, at the silver eel maturity stage, were collected from the site under study on December 24,
2024.

Karavasta Lagoon

Figura 1. The location of the Karavasta lagoon in the Albanian territory (GADM data)

The collection was conducted by the Fisheries Management Organization responsible for the
Karavasata lagoon. The aim was to select the migrating eels, as well as to exclude non-
migratory individuals. The silver eels were gathered from the designated fish barriers. Fishing
gear was positioned behind a fish barrier along the entire length of the barrier channel where
the study was conducted. It is important to note that sampling from the commercial catch does
not necessitate an animal ethical permit.

Figura 2. Fishing gear used to catch European eel in Albanian inland and brackish waters
(MARD 2019)

Biological Parameters

A comprehensive analysis was conducted on silver eel specimens, focusing on various
biometric parameters including length (measured in millimeters), weight (in grams), sexual
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maturity stage, eye diameter, pectoral fin length, sex determination, visceral fat index, and the
condition of the swim bladder. Additionally, age was assessed through the extraction of otoliths.

Post-mortem examinations of all eels were performed following a freezing period ranging from
6 to 33 days. For each eel, we recorded total body length (+1 mm, using a standard measuring
board), body mass (+0.1 g), To compute Durif's silvering index (Durif et al 2009) was measured
the horizontal diameter of the left eye (+0.01 mm, using calipers) and the length of the left
pectoral fin (£0.01 mm, also measured with calipers). The determination of sex was achieved
through the macroscopic inspection of gonads.

Visceral fat was evaluated with fat scores from 0-3. There are four scores (0 no fat, 1 low, 2
middle, 3 high fat) according to Simon et al (2023).

Data Analysis

For the statistical evaluation, the "Kolmogorov-Smirnov test" was utilized to compare the
distributions of the two samples. This test involves calculating the maximum distance between
the cumulative distributions of the samples. A significance threshold of p<0.05 was set. To
assess the relationships among different parameters, the Spearman correlation coefficient was
employed (Sachs 2012). All statistical analyses were performed using the app Statgraphics
Centurion on an HP Z440 PC.

Results and Discussion
The findings of this study revealed several significant results:

¢ A bimodal length distribution in the sample.

e Pronounced sexual dimorphism, with a clear breakpoint at 45 cm total length, beyond which
all individuals were female.

e Negative allometric growth, especially apparent when the Length-Weight relationship was
calculated separately by sex.

¢ The health assessment of the migrating silver eels indicated optimal health, as none of the 156
individuals were infected with the Anguillicola crassus nematode.

Length-frequency histograms were prepared by grouping individuals into 1 cm length classes,
revealing a bimodal distribution within the sample. The sex ratio was calculated, and an
accentuated sexual dimorphism was observed, with a breakpoint related to total length (all
individuals larger than 45 cm were females). Length-weight relationships were calculated,
demonstrating negative allometric growth. This negative allometry was more pronounced when
the Length-Weight relationship was calculated separately for each sex.

The bimodal length distribution and the pronounced sexual dimorphism observed, with females
dominating the larger size class, is a common characteristic of Anguilla anguilla. Such sexual
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dimorphism may be related to the eel's complex life history, where females migrate to the
Sargasso Sea for reproduction, necessitating a larger body size.

The absence of A. crassus nematode infection among the migrating silver eels suggests that the
health status of this population is favorable. This is a promising sign for the conservation of
European eels in the Karavasta lagoon.
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Figure 5. Frequency of length categorized by sex.
Conclusion

This study represents a significant step in understanding the local stock of European eels in the
Karavasta lagoon, Albania. The findings of bimodal length distribution pronounced sexual
dimorphism, provide valuable insights into the population dynamics of this critically
endangered species. Additionally, the optimal health status observed among migrating silver
eels is a positive sign for their conservation. Further research should be conducted to gain a
more comprehensive understanding of the native stock in the Karavasta lagoon and contribute
to the responsible management of European eel populations.
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ABSTRACT

The European eel (Anguilla anguilla) is vital for biodiversity and supports fisheries across
Europe. However, its population has declined drastically, with stocks dropping by ~5%
annually to less than 10% of historical levels. This decline is attributed to multiple
anthropogenic and environmental factors, including the invasive parasite Anguillicola crassus,
which infects the swim bladder of eels, impairing their ability to migrate and reproduce. Despite
its ecological and economic importance, no study has previously assessed A. crassus infestation
in Albania’s eel populations.

This study is the first to investigate the extent of A. crassus infestation in two key Albanian eel
habitats: Shkodra Lake (freshwater) and Karavasta Lagoon (brackish). In December 2024, 242
silver-stage eels were collected (122 from Shkodra Lake and 120 from Karavasta Lagoon).
Biometric measurements were recorded, and sagittal otoliths were extracted to estimate age.
Infestation levels were assessed macroscopically by examining the swim bladder, and classical
epidemiological metrics (prevalence, mean intensity, and mean abundance) were calculated.

The results reveal significant site-based variation. In Shkodra Lake, A. crassus prevalence was
34.43%, with males and younger eels exhibiting higher infestation rates. In contrast, none of
the 120 eels from Karavasta Lagoon were found to be infested. These findings highlight habitat-
based differences in A. crassus infestation and suggest that environmental factors may influence
parasite prevalence. The absence of infestation in Karavasta Lagoon raises questions about its
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potential role as a refuge for eels. Further research is needed to explore these ecological
differences and assess long-term impacts on eel populations and conservation strategies.

Keywords: European eel, Anguillicola crassus, swim bladder, parasite prevalence.

INTRODUCTION

European eel, over the past few decades populations have undergone a drastic decline, the
abundance of fish stocks and the yield from fishing activities have decreased by approximately
5% annually, reaching less than 10% of their historical levels (ICES, 2019). As a result, the
International Union for Conservation of Nature (IUCN) has classified the species as Critically
Endangered (Jacoby and Gollock, 2014), signaling an urgent need for conservation efforts. This
decline is attributed to multiple anthropogenic and environmental factors, including
overfishing, habitat destruction, pollution, climate change, and barriers to migration (Dekker
and Beaulaton, 2016).

Another critical issue is the introduction of the invasive parasite Anguillicola crassus, which
infects the swim bladder of eels, impairing their ability to migrate and reproduce (Kirk, 2003).

European eels lack natural resistance to the parasite, making them highly susceptible to
infection (Knopf, 2006). Once inside the host, A. crassus larvae migrate to the swim bladder,
where they mature, reproduce, and cause significant pathological damage.

In Albania, no study has been conducted so far on the presence of this parasite for both inland
and marine. The following study is the first of its kind to show the extent of infestation in two
aquatic environments that are the two most important habitats in Albania for the European eel.

MATERIALS AND METHOD

Two distinct geographical regions recognized for their significant eel production in Albania
were examined. The first region is the Shkodra Lake area (Figure 1), characterized by a
freshwater aquatic ecosystem (Pesic et al., 2018), while the second region is the Karavasta
Lagoon (Figure 2), which features a wide range of salinity concentration in its water body (Koto
etal., 2022).

Table 1. Details for the two geographic areas under study.

Parameter Shkodra lake Karavasta Lagoon

42°03° - 42°21'N,
. , , ., 40°55°N

Location 19°03 -19°30 E (Pesi¢ et al 19°29° E (MARD 2019)
2018)

Surface km? 370-530 (depending on season) | 41

Length (maximum), km | 44 (Pesi¢ et al 2018) 10.6 (MARD 2019)

Width (maximum), km | 14 (Pesic¢ et al 2018) 43.8 (MARD 2019)
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Depth (maximum), m 8.3 (Pesic et al 2018) 1.3 (MARD 2019)

Depth (mean), m 5.01 (Pesic et al 2018) 0.7 (MARD 2019)
0.09856-0.15168 (Mrdak et al

Salinity %o 2011) ( 29.7 (20.3-42.2) (Koto et al 2022)

Figure 1. The location of the Shkodra lake in the Albanian territory

[ Border of Albania

A total of 242 European eels, at the silver eel maturity stage, were collected from the Karavasta
Lagoon and Lake Shkodra on December 24, 2024 (GADM data).

Parasite’s examination

Each individual was assessed for the level of infestation by the parasite Anguillicola crassus.
The swim bladder of each eel (n = 242) was scrutinized macroscopically to identify the presence
of adults of the invasive parasite A. crassus. Classical epidemiological metrics, such as
prevalence, mean intensity, and mean abundance (Bush at al., 1997), were computed for each
sampling site.
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RESULTS AND DISCUSSION
Morphometrics

Table 2. Results for the biometric parameters analysed in this survey

Shkodra Lake Karavasta Lagoon
Mean SD Min. | Max. | Mean | SD Min. Max.
& Length (cm) 39.7 3.26 35.0 | 475 |39.30 |2409 |35 45.1
Q@ Length (cm) 59.1 5.71 48.2 | 750 |50.03 |3.329 |43 56
4 weight (g) 105.8 3240 |66.0 |188.0 |96.67 | 17.439 |62 144
Q weight (g) 381.0 127.69 | 182.0 | 924.0 | 207.27 | 43.407 | 127 287

d Fulton condition index (K) | 0.165 0.019 | 0.130 | 0.210 | 0.16 0.015 |0.123 | 0.193

¢ Fulton condition index (K) | 0.179 0.018 | 0.118 | 0.226 | 0.16 0.015 |0.135 | 0.188

& age (year) 7.87 2.50 4 10 6.90 1242 | 4 9

Q age (year) 7.9 2.50 4 14 5.79 1.178 | 4 9

& eye diameter (mm) 8.4 1.24 6.7 10.8 |8.19 0.887 | 7.57 10.94
Qeye diameter (mm) 8.6 1.04 6.6 11.1 | 9.15 0.833 | 6.33 9.91
& fin (mm) 25.1 5.78 18.3 |35.7 | 2155 |1.940 |225 31.25
Q fin (mm) 27.3 5.03 10.2 | 35.8 |26.37 | 2584 | 16.6 26.78
& Fat index 1.6 0.52 1.0 2.5 1.92 0.326 |2 3

Q Fat index 1.3 1.00 1.0 2.5 2.35 0298 |15 2.5

A total of 242 silver eels, measuring between 35.0 and 75.0 cm in total length, were collected
during their migratory phase back to the Sargasso Sea. The examination of biometric growth
parameters conducted in this research indicated that European silver eels originating from Lake
Shkodra displayed superior metrics in terms of length, weight, age, and fat content when
compared to those from Karavasta Lagoon. The disparities observed in the habitats of these eels
can be explained by the fact that eels in Lake Shkodra attain the silver stage at a greater weight,
length, and age than their counterparts in Karavasta Lagoon.

Anguillicolosis

The epidemiological findings regarding Anguillicola crassus are summarized in Figure 3 and
Figure 4. The present investigation revealed a 34.42% prevalence of infestation in the 122
samples of the Shkodra lake specimens that were analyzed. It appears that no studies have been
conducted on the Montenegrian border and in Albania to date regarding the presence of this
parasite in the swim bladder of the European eel.

The study of the Karavsata Lagoon, a key area for European eel fishing in Albania, reveals a
notable absence of the nematode parasite Anguillicola crassus among the 120 silver eel
specimens collected. This finding contrasts with the positive results observed in Lake Shkodra.
Several factors may explain this lack of infestation. Firstly, the lagoon does not receive direct
river inflows, which could limit the introduction of the nematode. Additionally, there has been
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no external introduction of eels into the lagoon for purposes such as repopulation or aquaculture,
allowing the glass eels that enter the lagoon to develop in isolation. This isolation may
contribute to their adaptation to the lagoon's specific freshwater conditions, complicating any
potential transfer or reintroduction of eels from other areas. Furthermore, the lagoon's high
salinity levels, ranging from 20.3 to 42.2%o, may also inhibit the presence of Anguillicola
crassus. To definitively confirm the absence of this parasite in the lagoon, a prolonged
observation period over several years is recommended.

mmmm No Samples in the same age I Positive Males

Positive Females e=@=s Total positive cases

26

20

15

10

NUMBER OF INDIVIDUALS

AGE IN YEARS
Figure 3. The distribution of positive cases by age, categorized by sex and overall prevalence.
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Figure 4. The percentage of positive cases categorized by age group.
CONCLUSION

This study marks the first examination of the health status of the European eel in Albania,
focusing on two distinct regions with differing atmospheric conditions and significantly varying
water salinity levels. Lake Shkodra is categorized as a freshwater ecosystem, while the
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Karavasta Lagoon is classified as brackish water. Both sites are noted for having the highest
rates of European eel fishing in Albania. Biometric analyses indicate statistically significant
differences in parameters such as length, weight, condition factor, and age. The nematode
parasite Anguillicola crassus showed a positivity rate of 34.42% among the 122 samples
collected during the research. The number of adult A. crassus found ranged from 1 to 5
individuals per eel, with a notably higher infestation rate in males at 49.18%, compared to
19.67% in females. In the Karavasta Lagoon, none of the 120 silver eels examined were found
to be infected with A. crassus.

REFERENCES

Bush, A.O., Lafferty, K.D., Lotz, J.M. & Shostak, A.W. (1997). Parasitology meets ecology on
its own terms: Margolis et al. revisited. Journal of Parasitology 83: 575-583

Dekker, W. and Beaulaton, L., (2016). Climbing back up what slippery slope? Dynamics of the
European eel stock and its management in historical perspective. ICES Journal of
Marine Science, 73(1), pp.5-13.

Jacoby, D. & Gollock, M. (2014). Anguilla anguilla. The IUCN Red List of Threatened Species
2014: e.T60344A4583313. 2015 ed

Kirk, R. S. (2003). The impact of Anguillicola crassus on European eels. Fisheries Management
and Ecology, 10(6), 385-394.

Knopf, K., (2006). The swimbladder nematode Anguillicola crassus in the European eel
Anguilla anguilla and the Japanese eel Anguilla japonica: differences in susceptibility
and immunity between a recently colonized host and the original host. Journal of
Helminthology, 80(2), pp.129-136.

Koto, R., Hoxha, L. and Bani, A., (2022). Analysis of water quality, heavy metals and nutrient
of Karavasta lagoon using GIS assessment of ecological risk. Journal of Hygienic
Engineering & Design, 41.

MARD URDHER. Nr. 536, (2019). Pér Miratimin e Planit t&¢ Menaxhimit t& Ngjalés Evropiane
(Anguilla anguilla) né Shqipéri pér Periudhén 2019- 2024.

Mrdak, d., Petrovic, D., Katnic, a. and Erceg, M. (2011). Integrated study to support the
designation of the trans boundary LakeSkadar/Shkodra as biosphere reserve in the
frame of the project “Supporting theproposed Trans boundary Biosphere Reserve of
Lake Skadar/Shkodra area througha participatory approach”, University of Montenegro,
Faculty of Sciences and Mathematics, Podgorica. p 9.

Pesi¢, V., Karaman, G.S., Kostianoy, A.G. and VukaSinovi¢-Pesi¢, V., (2018). The
Skadar/Shkodra Lake Environment, p.25.

Sachs, L., (2012). Applied statistics: a handbook of techniques. Springer Science & Business
Media.

Proceedings Book 86 : www.aegeanconference.com




INTERNATIONAL AEGEAN CONFERENCES

ON NATURAL & MEDICAL SCIENCES-XI
April 04-06, 2025

COMPARISON BETWEEN LAURUS NOBILIS L. ESSENTIAL OIL INDUSTRIAL
VS LABORATORY EXTRACTED: CHEMICAL PROFILE AND BIOLOGICAL
ACTIVITY

Elton BASHA
M.Sc, Agricultural University of Tirana, Department of Agri-Food Technology, ALBANIA

Erjon MAMOCI
Dr., Agricultural University of Tirana, Department of Food Science and Biotechnology, ALBANIA

Aniket SHARMA
Dr., University of Wyoming, Department of Animal Science, UNITED STATES OF AMERICA

Entela HODAJ-CELIKU
Dr., Agricultural University of Tirana, Department of Food Science and Biotechnology, ALBANIA

Bledar BISHA
Dr., University of Wyoming, Department of Animal Science, UNITED STATES OF AMERICA

ABSTRACT

Essential oils (EOs) have gained significant attention in recent years due to their diverse
bioactive properties, including antioxidant and antimicrobial activities. Among these, Laurus
nobilis L., commonly known as bay laurel, has been traditionally used in culinary, medicinal,
and aromatic applications. This study aimed to compare the chemical composition, antioxidant
potential, and antimicrobial activity of L. nobilis L. essential oil obtained through industrial
versus laboratory extraction. Also the effect of one-year conservation of the EO was assessed
for these parameters.

In total 33 compounds were identified with the most concentrated compound being Eucalyptol
in the three samples taken in study, but in higher percentage in the laboratory extracted oil.
Other main compounds followed such a-Terpinyl acetate, a-Pinene, Methyl eugenol, Sabinene,
a-Terpineol, B-Myrcene.

The antioxidant activity of the EOs was determined by 2,2-diphenyl-1-picrylhydrazil (DPPH)
and 2,2'-azino-bis(3-ethylbenzothiazoline-6-sulfonic acid) (ABTS) and expressed as Inhibitory
Concentration of 50% of the free radical (IC50) where values ranged between 7.7-11.0 ug/mL
and 3.0-34.5 pg/mL of EO for DPPH and ABTS respectively. The lowest antioxidant activity
was shown by the one-year old EO.

Using the microdilution method to determine the minimum inhibitory concentration (MIC), the
antimicrobial activity of L. nobilis L. EOs was assessed against five bacteria (E. coli ATCC
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10535; S. enteritidis, ATCC 49223; P. aeruginosa, ATCC 9027; M. luteus, ATCC 10240; S.
maltophilia, ATCC 1363); and one yeast (C. albicans, ATCC 10231). Laurel EOs showed no
antibacterial effect against two bacterial species while inhibiting the growth of the other
pathogens at doses ranging from 1.25 to 5 mg/mL.

Keywords: Laurus nobilis L. essential oil, antimicrobial, antioxidant.

INTRODUCTION

Essential oils are complex mixtures of volatile compounds produced by plants and are widely
recognized for their diverse pharmacological properties, including antimicrobial, antioxidant,
and anti-inflammatory effects (Bakkali et al., 2008). These oils are typically extracted by
methods such as steam distillation, hydrodistillation, or solvent extraction.

Laurus nobilis L. (Lauraceae), commonly known as bay laurel, is an aromatic evergreen tree
native to the Mediterranean region. It has a long history of traditional use in culinary
applications and folk medicine, often employed to treat respiratory conditions, infections, and
digestive issues (Ozcan and Chalchat, 2005; Bozin et al., 2006).

The biological activities of L. nobilis L. essential oil (EO) are attributed to its major
constituents, such as 1,8-cineole, a-terpinyl acetate, and eugenol. Numerous studies have
investigated the chemical variability of L. nobilis L. EO depending on geographic origin,
harvest season, and extraction technique (Loizzo et al., 2008; Sellami et al., 2011). However,
limited comparative studies have assessed the impact of industrial versus laboratory-scale
extraction on its chemical composition and bioactivity.

This study aims to address this gap by analyzing and comparing the chemical profiles and
biological activities of L. nobilis L. EO obtained through two different hydrodistillation
processes, industrial and laboratory scale.

RESEARCH AND FINDINGS
Plant material and EOs extraction

Three samples of Laurus nobilis L. were collected from Sopéz village, 40°30°88" latitude (N)
19°63°96" longitude (E), Fier district, Albania, in the same harvest period, from the 15" of July
until the 15" of August. The first two samples were collected in 2021 and 2022 respectively,
dried, in an large-scale hydrodistillation unit for MAPs, and underwent hidrodistillation in
industrial distilators at BioBes sh.p.k. company (Sopéz, Albania).

The third sample was collected in 2023, was dried in a well—ventilated, shaded area, at room
temperature of about 25 °C and relative humidity around 50%. The essential oil was extracted
by hydrodistillation using a Clevenger apparatus. One hundred grams of dried plant material,
mainly leaves, were minced finely and put into a one-liter flask with half a liter of distilled
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water. Distillation went on for three hours at a rate of three milliliters per minute. The oil yield
was calculated as a percentage of volume by weight (% v/w) relative to the dry weight of the
plant material. The obtained EOs were stored at 4 °C prior to analysis.

The three plant samples showed similar yield, around 1.6% (v/w), with no significant
differences between industrial and laboratory hydrodistillation. These L. nobilis L. samples can
be classified as a medium EO yield (Marzouki H. et al., 2009). Our results were slightly higher
than those reported by Salihila J. et al., (2018), where in 27 samples from 6 different areas in
Albania showed a yeald range between 1.21 and 1.44%. As samples were collected in the same
spot, same harvest season, and with similar yearly climate conditions, results show that
industrial extraction through hydrodistillation is equally efficient in terms of yield.

Table 1. Essential oil yield of L. nobilis L. samples.

Plant material EO colour Yield % (viw) Comments

L. nobilis 2021 pale-yellow 1.53 medium yield of EO
L. nobilis 2022 pale-yellow 1.69 medium yield of EO
L. nobilis 2023 pale-yellow 1.6 medium yield of EO

Gas Chromatography-Mass Spectrometry

Gas Chromatography-Mass Spectrometry Essential oil analyses were performed on a Shimadzu
GC-2010-GCMSQP2010 system operating at 70 eV. The temperature program was from 60°C
to 250°C, at a rate of 5°C/min. Helium was used as a carrier gas at a flow rate of 1.0 ml/min.
Injection volume of each sample was 1 pL. Retention indices for all compounds were
determined according to Van den Dool and Kratz, 1963, using n-alkanes as standards. The
identification of the components was based on comparison of their mass spectra with those of
NIST21 and NIST107, Massada, 1976 and by comparison of their retention indices with
literature data Adams, 2007. Component relative concentrations were calculated based on GC
peak areas without using correction factors. Essential oils were often subjected to co-
chromatography with authentic compounds (Fluka, Sigma).

GC-MS analysis of the L. nobilis L. EOs (Fig. I, 1l and IlI) identified in total 33 different
components, counting for 78.24%, 90.03% and 93.3% of the EOs extracted from the 2021, 2022
and 2023 L. nobilis L. samples respectively (LN 21, LN 22, LN 23). The most abundant
compounds was Eucalyptol, followed by other main compounds such o-Terpinyl acetate,
Sabinene, Linalool and a-Pinene (Table 2.). These results match those reported by Salihila J. et
al., (2018), were in 27 samples from 6 different areas in Albania Eucaliptol was the most
concentrated compound and the others main compounds were the same even though not in the
same order.
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This is a confirmation that in Albania L.nobilis L. if found as the Eucalyptol (1,8-Cineole)
chemotype.

Figure I. GC-MS chromatogram of Figure Il. GC-MS chromatogram of
L. nobilis L. 2021 essential oil (LN 21) L. nobilis L. 2022 essential oil (LN 22)
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Figure I11. GC-MS chromatogram of L. nobilis L. 2023 essential oil (LN 23)

Table 2. Chemical composition of the essential oils of L. nobilis L. samples.

Compounds @ AlP LN21 LN22 LN23 ID ¢
a-Thujene 926 1.1 0.98 1.1 Al, MS
Al, MS, Co-
-Pinene 931 8.9 6.4 4.8
¢ GC
Camphene 945 2.1 0.95 0.5 Al, MS
Sabinene 972 1.8 4.8 8.5 Al, MS
Al, MS, Co-
B-Myrcene 992 1.7 4 3.8
GC
o-Phellandrene 1003 0.6 0.3 0.2 Al, MS
Al, MS, Co-
5-3-Carene 1015 0.6 0.3 0.2
GC
a-Terpinene 1016 0.6 0.6 0.3 Al, MS
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Al, MS, Co-
p-Cymene 1024 1.8 2 0.2
GC
Eucalyptol 1029 22 34.3 41.4 Al, MS
cis-Ocimene 1050 0.1 0.6 0.6 Al, MS
Al, MS, Co-
y-Terpinene 1059 0.1 0.2 0.6
GC
Terpinolene 1087 0.3 0.3 0.2 Al, MS
Al, MS, Co-
Linalool 1101 6 6.8 6.5
GC
Al, MS, Co-
Borneol 1164 0.6 0.6 0.1
GC
d-Terpineol 1169 1.7 0.8 0.2 Al, MS
Al, MS, Co-
Terpinene-4-ol 1176 2.1 24 14
GC
a-Terpineol 1191 2.5 2 4.1 Al, MS
Linalool acetate 1258 1.3 0.1 0.5 Al, MS
Al, MS, Co-
Bornyl acetate 1286 3.3 0.4 0.9 Ge
d-Terpinyl acetate 1318 0.4 0.5 0.5 Al, MS
a-Terpinyl acetate 1350 8.2 116 75 Al, MS
Eugenol 1362 1.1 1.8 2.1 Al, MS
Neryl acetate 1368 0.1 0.1 0.2 Al, MS
a-Ylangene 1371 0.3 0.1 nd Al, MS
B-Elemene 1392 0.5 0.7 0.2 Al, MS
Methyl eugenol 1407 3.1 4.6 5.2 Al, MS
Al, MS, Co-
B-Caryophyllene 1419 2.7 11 0.3 Ge
B-Selinene 1486 0.6 0.2 0.2 Al, MS
Viridiflorene 1495 0.3 0.1 0.1 Al, MS
y-Cadinene 1514 0.6 0.2 0.5 Al, MS
5-Cadinene 1524 0.4 0.1 0.3 Al, MS
Al, MS, Co-
Carryophyllene oxide 1583 0.74 0.1 0.1 Ge
Total 78.24 90.03 93.3

aCompounds listed in order of elution from an HP-5 MS capillary column; ® Al: Arithmetic
indices as determined on a HP-5 MS capillary column using a homologous series of n-alkanes
(C9-C23); ¢ Identification method: Al=Arithmetic Index, MS=mass spectrum, Co-
GC=Coinjection with authentic compound.
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Antioxidant activity

The free radical scavenging activity of the essential oils was measured in vitro by the 2,20-
diphenyl-1-picrylhydrazyl (DPPH) and 2,2'-azinobis(3-ethylbenzothiazoline-6-sulfonic acid)
diammonium and potassium persulfate (ABTS) assay according to Brand-Williams et al.,
(1995) and to Re et al., (1998) respectively. The stock solution for the DPPH assay was prepared
by dissolving 24 mg of DPPH with 100 mL of methanol (and stored at 20°C. The working
solution was obtained by diluting the DPPH stock solution with methanol to achieve an
absorbance of about 0.98+0.02 at 517 nm using a spectrophotometer (Biochrom Ltd. Libra
S22). The stock solution for the ABTS assay was prepared by dissolving ABTS in water at a
concentration of 7 mM. The ABTS radical cation (ABTSe1) was obtained by combining ABTS
stock solution with 2.45 mM potassium persulfate (final concentration) and thus allowing the
mixture to stand in the dark at room temperature for 12-16 h before use. The working solution
was obtained by diluting the ABTS stock solution with ethanol to achieve an absorbance of
about 0.7+0.02 at 734 nm using a spectrophotometer.

Three ml portions of these solutions were mixed with 100 puL of the sample at 6 concentrations:
0.5,1, 2,5, 10, 20 mg/mL. The mixture was shaken well. For the DPPH assay, it was incubated
in the dark for 30 min at room temperature and then the absorbance was measured at 517 nm.
For the ABTS assay, the absorbance was measured at 734 nm after 5-6 minutes. The controls
were prepared as above but without essential oil. The activity was evaluated based on the
percentage of the DPPH and ABTS radical removed as the following equation:

Scavenging activity in % = {(absorbance of control - absorbance of sample) / (absorbance of
control)} x 100.

The result was calculated as the concentration of essential oil that inhibits 50% of the free
radical (Inhibition Concentration ICso). The antioxidant activity of the EOs is shown in Table
3.The ICsq values are slightly lower (indicating stronger activity) than those reported by Lee et
al. (2021), where L. nobilis L. essential oil exhibited ICsp values between 10 and 15 pg/mL.
Regarding the ABTS assay, The ICso values are consistent with previous findings (Garcia et al.,
2022).

Interestingly, no significant difference between industrial and lab extracted EO samples. The
higher numbers in the LN 21, which mean lower antioxidant activity, are probably due to the
postponement of the analysis one year after extraction, even though the EO was well preserved
at 4 °C in the dark, while the two other samples were analysed shortly after extraction.

These results validate the industrial hydrodistillation in the preservation of this biological
activity of the L. nobilis L. EO.

Proceedings Book 92 : www.aegeanconference.com




INTERNATIONAL AEGEAN CONFERENCES

ON NATURAL & MEDICAL SCIENCES-XI
April 04-06, 2025

Table 3. Antioxidant activity of L. nobilis L. EOs by DPPH and ABTS assays.

Sample I1Cs0 (ng/mL)

DPPH ABTS
LN 21 11.1 34.5
LN 22 7.7 2.4
LN 23 8.32 3.1

Evaluation of antimicrobial activity by Micro-dilution Broth Experiment

The essential oils antimicrobial activities were investigated against different clinical and food-
borne pathogens. The bacterial ATCC strains [American Type Culture Collection strain
(ATCC)] were Salmonella enteritidis (ATCC:49223), Escherichia coli (ATCC:10535),
Pseudomonas aeruginosa (ATCC:9027), Stenotrophomonas maltophilia (ATCC:13637).
Micrococcus luteus (ATCC:10240), along with one fungal isolate Candida albicans
(ATCC:10231) were procured from Microbiologics, Inc., (MinnesotaUnited States). 96-well
plates were secured from Corning Inc. (New York, United States).

The bacterial and fungal ATCC strains were stored at 4°C and sub-cultured for the experimental
setup. Prior to the inoculation of the strains with EOs, the microorganisms were grown at 28 or
37 °C (for fungus and for bacteria) for 18-20 h on blood agar medium.

The MIC (Minimum Inhibitory Concentration) of each EO was determined using a broth
microdilution method in 96-well plate in accordance with the Clinical & Laboratory Standards
Institute (CLSI) protocols [M100 Ed34, 2024]. In brief, bacterial suspensions were adjusted to
a final concentration of 10° CFU/mL cells standardized by 0.5 McFarland in Muller Hinton
Broth (MHB) media. EO stock concentration of 100 mg/ml was prepared by dissolving in
DMSO. From this stock, a working concentration of 5 mg/ml was prepared (in MHB media) to
be used in plate susceptibility testing, ensuring DMSO concentration less than 5%. This resulted
in EO’s concentration range of Smg/ml to 0.0097 mg/ml on the plate. One hundred microliters
of bacterial suspension were finally added to each well. The plate setup included the 11" column
as the media control (negative control), and the 12th column containing bacteria and media
(positive control). Additionally, rows D and E were designated for solvent controls, with row
D with only EO (solvent control) and row E for DMSO (conc. used to dissolve EO) and bacteria
served as DMSO control. The plates were incubated at 37°C for 24 h. MIC was determined
using Tecan I-control software (Infinite M Plex TECAN) to measure the OD (600nm) compared
with positive control. Everything was kept constant for determining antifungal activity except
incubation was done for 45-48h, with OD determined at 530nm. MIC was determined as the
lowest concentration of EO that inhibited visible growth of the tested microorganism
(Puskarova A et al. 2017).
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The results of the MIC of the EOs on the pathogens taken in study are shown below. L. nobilis
L. EOs showed no antibacterial activity against S. enteritidis and P. aeruginosa. The lack of
inhibition for these two strains aligns with previous studies (Kumar et al., 2020), where essential
oils with high monoterpene content showed limited effectiveness against these strains due to
their robust outer membrane structures.

On the other hand, L. nobilis L. essential oil showed effect on E. coli, M. luteus, S. maltophilia
and C. albicans in concentrations from 1.25 mg/ml to 5 mg/ml. EOs were more effective against
M. luteus, S. maltophilia and C. albicans. According to our literature research, this is the first
report on the antibacterial effect of L. nobilis L. EO on S. maltophilia.

The antifungal activity against C. albicans (MIC = 1.25-2.5 mg/mL) aligns with findings by
Garcia et al. (2022), confirming L. nobilis L. as a potential natural antifungal agent.

Again, in the case of antimicrobial activity, there was no significant difference between EOs
extracted industrially and in lab.

Table 4. Minimum Inhibitory Concentration of essential oils from L. nobilis L. EOs.

Microorganism LN 21 LN 22 LN 23
E. coli ATCC 10535 5 mg/mi 5 mg/mi 5 mg/mi
Salmonella enteritidis ATCC 49223 NO MIC NO MIC NO MIC
Pseudomonas aeruginosa ATCC 9027 NO MIC NO MIC NO MIC
Micrococcus luteus ATCC 10240 1.25 mg/mi 1.25 mg/ml 1.25 mg/mi
Stenotrophomonas maltophilia ATCC 13637 2.5 mg/ml 5 mg/mi 2.5 mg/ml
Candida albicans ATCC 10231 2.5 mg/ml 1.25 mg/ml 1.25 mg/mi

CONCLUSIONS

Our findings confirm previous reports on the primary constituents of L. nobilis L. EOs in
Albania.

L. nobilis L. EO The high content of eucalyptol and phenylpropanoids likely contributes to L.
nobilis L. EO strong radical scavenging ability, making it a promising candidate for natural
antioxidant formulations.

The antimicrobial results demonstrated effectiveness against E. coli, M. luteus, S. maltophilia,
and C. albicans, but resistance in S. enteritidis and P. aeruginosa, consistent with previous
findings. These insights highlight the potential of L. nobilis L. essential oil for pharmaceutical,
food, and cosmetic applications, warranting further exploration of its synergistic effects and
mechanisms of action.

There was no significant difference between the antioxidant and antimicrobial activity of L.
nobilis L. EOs extracted through industrial and laboratory hydrodistillation. Still, freshness of
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the EO was important in terms of composition and antioxidant activity, but it didn’t influence
the antimicrobial activity.
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ABSTRACT

Vegetated coastal wetlands play a key role in climate regulation through their ability to
sequester carbon. Although wetlands cover only 4-6% of the Earth's surface, they contain 30%
of the Earth's carbon storage. The Kune-Vaini wetland complex, one of the most significant on
the Albanian coast, serves as the focal point of this study. The primary objective is to explore
the correlation between physical, chemical, and biological parameters in relation to different
vegetation types. To achieve this, 62 samples were collected to a depth of 20 cm and
subsequently analyzed them for total organic carbon (TOC), soil organic matter (SOM), total
nitrogen (TN), sulfur (S), pH, electrical conductivity (EC), bulk density (BD), carbonates, and
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microbial respiration. The vegetation type analysis revealed that TOC content was highest in
Reed beds (mean: 41.75 g/kg), particularly in the central and eastern regions. Mediterranean
salt meadows (mean: 37.89 g/kg) and alluvial forests (mean: 34.12 g/kg) also exhibited high
TOC levels, with peak concentrations in the eastern and central areas, respectively. Tamarix
thickets stored a moderate amount of TOC (mean: 29.23 g/kg), while halophytic vegetation in
the east had lower levels (mean: 26.74 g/kg). The lowest TOC content was recorded in wooded
dunes (Pineta, western region), with a mean of 18.65 g/kg. From the other side, microbial
respiration in the study area is generally low (0.15 mg CO2/g d.w./d), indicating limited
microbial decomposition across most sites, which implies a favorable condition for the
accumulation of organic carbon.

Keywords: soil organic carbon, vegetated coastal wetland soil, floristic survey, Kune-Vaini
Lagoon.

INTRODUCTION

Despite covering only 4-6% of the Earth's land surface, wetlands store 30% of terrestrial carbon
(Lawrence and Zedler, 2013). In addition, vegetated coastal wetlands provide essential
ecosystem services, such as water supply, nutrient cycling, pollution control, and climate
regulation (Costanza et al., 1997). In particular, their role in climate regulation has gained
international importance in the last decade due to their capacity for carbon absorption and their
contributions to mitigation and adaptation to climate change (Siikamaki et al., 2012).

They are called “blue carbon” ecosystems because can they accumulate more CO3 than they
release in the atmosphere (Pendleton et al., 2012; Macreadie et al., 2019). This is due to two
mechanisms underlying the high carbon storage capacity of coastal wetlands. First, the
productivity rate is extremely high ranging from 2.96 to 6.75 kg m~2 y*. Second, the rate of
decomposition of organic matter is slow due to the low availability of oxygen and salinity,
resulting in the accumulation of organic matter in sediments (Howard et al., 2017; Madrid et
al., 2012). In addition, the presence of abundant sulfate in tidal saline wetlands soils hinders
CHa production, so these ecosystems are considered to be negligible sources of CHg, if not CH4
sinks (Bartlett and Harris, 1993; Magenheimer et al., 1996; Giani et al., 1996).

Furthermore, high soil salinity can inhibit the decomposition of soil organic carbon, leading to
its accumulation. This is mainly due to the negative impact of salinity on soil microbial
communities responsible for the decomposition of organic matter (Li et al., 2021).

Another important factor is the structural complexity of vegetated coastal ecosystems (root
systems, dense vegetation), which makes these ecosystems highly efficient at trapping sediment
and associated organic carbon, sourced both internally and externally (McLeod et al., 2011).
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Due to their ability to sequester carbon from both internal and external sources, these
ecosystems act as carbon sinks over a larger area.

While the role of coastal wetlands in carbon sequestration has been widely studied at a global
scale (McLeod et al., 2011; Howard et al., 2017), there is still a lack of research focusing on
specific regional ecosystems, particularly in the Mediterranean and Albanian coastal wetlands.
The variability in organic carbon accumulation across different vegetation types remains poorly
understood, with limited studies quantifying how physical, chemical, and biological factors
influence soil organic carbon storage in these ecosystems. Understanding these relationships is
essential for accurately assessing the carbon sequestration potential of coastal wetlands and
improving conservation strategies (Chmura et al., 2003; Duarte et al., 2013).

The objective of this study is to analyze the influence of various physical, chemical, and
biological factors, as well as vegetation types, on organic carbon accumulation in the Kune-
Vaini Lagoon. Specifically, this research aims to identify which factors most significantly
contribute to higher organic carbon storage and to determine which vegetation type correlates
most strongly with soil organic carbon. The Kune-Vaini wetland complex is a crucial case
study, given its ecological significance.

By identifying key environmental drivers of carbon accumulation, this study will contribute to
a more accurate assessment of wetland carbon sequestration potential, by addressing the
following research questions:

e Which vegetation types show the strongest correlation with soil organic carbon storage?

e How do physical, chemical, and biological factors influence organic carbon accumulation
in the Kune-Vaini Lagoon?

Avre certain environmental conditions more favorable for maximizing carbon sequestration
in coastal wetlands?

Based on previous studies of wetland carbon storage, this study hypothesizes that:

e Certain vegetation types will exhibit significantly higher correlations with soil organic
carbon accumulation.

e Physical and chemical parameters such as soil bulk density, pH, and salinity will play a
crucial role in determining carbon sequestration efficiency.

e The interaction between biological activity and soil properties will significantly
influence organic carbon accumulation in the Kune-Vaini Lagoon.
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MATERIALS AND METHOD
Study Area

The Kune-Vaini Lagoon is one of Albania’s most significant wetland areas due to its high
biodiversity and diverse habitats, including marine and terrestrial ecosystems (Mullaj et al.,
2022). Located on the northern Adriatic coast of Albania (Figure 1), west of the Lezha plain
(Kabo, 1990-1991), the wetland system is shaped by the influence of the Drini and Mati rivers.
It comprises two main lagoons (12.5 km? total): Kune, north of the Drini River, which includes
Merxhani (2.5 km?) and Knalla (2.2 km?), and Vaini, which includes Ceka (4.9 km?) and Zajet
(2.4 km?) lagoons. Other landscape features include swamps, reed beds, forests, shrubs, and
sandy dunes. The area is a protected Managed Nature Reserve within the Kune-Vaini-Patoku-
Fushe Kuge-Ishmi area (IUCN Category 1V; http://akzm.gov.al/; DCM 60/2022).

Study Area of Kune Vaini Lagoon
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Figure 1. Study area of Kune Vain lagoon system on Albania’s northern Adriatic Coast (map
data: Google Earth, QGIS, 3.34.7-Prizren)

The alluvial deposits of the Drini and Mati Rivers have formed the lagoon system, bordered to
the north by Mesozoic formations (Renci anticline) composed mainly of Jurassic and
Cretaceous quartz and limestone rocks (Mele and Mecaj, 2015). The lagoon's geomorphology
consists of pseudo-dunes and shallow depressions forming a network of lagoons below sea
level, heavily influenced by freshwater and saline aquifers.

The area experiences a typical Mediterranean climate, with an annual mean temperature of
approximately 15°C. The warmest months, July and August, have a mean temperature of
23.6°C, while the coldest month, January, has a mean temperature of 6.2°C. The mean
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maximum temperature ranges from 11.0°C in January to 29.4°C in August, and the mean
minimum temperature varies from 2.8°C in January to 18.2°C in July (EIA Report, 2017).

Sampling and Processing

Submerged soil sampling was conducted in 2022 in the Vaini Lagoon following the protocols
outlined by Colombo and Miano (2015). The first sampling campaign took place in April using
a Russian Peat Corer to a depth of 60 cm (17 samples), while the second occurred in June using
cylinders of 20 cm length (45 samples). In both cases, samples were analyzed up to a depth of
20 cm, reflecting the average depth of pedogenesis in the lagoon’s soils.

All the 65 samples were sealed with plastic film, stored at 4°C in portable refrigerators, and
transported to the University of Molise (Italy) for laboratory analysis. Samples were air-dried
and sieved through a 2 mm mesh to separate the soil matrix for physical-chemical analysis.

For biological analyses, approximately 1.5 kg of soil was collected and stored in specialized
sample bags for microbial respiration assessments.

Positions of Sampling Points
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Figure 2. Geographical position of the Vaini Lagoon and sampling sites (map data: Google
Earth, QGIS, 3.34.7-Prizren)

Soil physical-chemical analysis

pH was measured with a pH meter on aqueous extracts obtained by adding distilled water to
the samples (2.5:1 = v/w), and electrical conductivity (EC) was determined on aqueous
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extracts of soil (2.5:1 = v/w). Bulk density (BD) was assayed on undisturbed soil cores of
known volume after drying for 48 h at 105 °C.

Total organic carbon (TOC), total N and S content was determined using a dry-combustion
procedure with CHN gas chromatography at 1000°C (Thermo Finnigan, CNS Analyzer). TOC
was evaluated after treating soil samples with 10% HCI to remove carbonates. The CO», N,
and SO; released during oxidation were detected using a non-dispersive infrared (NDIR) sensor
and analyzed with a Thermal Conductivity Detector. Calibration was performed using a
certified low-organic-carbon soil standard (1.55 g C per 100 g soil) (Colombo and Miano,
2015). Soil Organic Matter (SOM) was estimated by multiplying TOC by 1.724 (Nelson and
Sommers, 1982).

Loss-on-Ignition (LOI) was determined by heating soil samples to 450°C for four hours in a
muffle furnace. LOI was calculated as the difference between oven-dry weight (dried at 105°C
for 24 hours) and post-ignition weight (Jensen et al. 2018).

Total calcium carbonate content was measured using a Dietrich-Fruehling calcimeter with
gas-volumetric analysis following acid solubilization with 1:1 HCI (Colombo and Miano 2015).

Soil Biological Analysis: Microbial Respiration

Microbial respiration, an indicator of microbial activity and organic matter decomposition, was
analyzed exclusively for the P sampling points. It was assessed by measuring CO: evolution
during a 10-day incubation at 25°C in the dark. The procedure involved adding 2 ml of distilled
water to a 5 g fresh soil sample in a small jar, placing a separate jar with 10 ml of distilled water
inside a 1 L incubation chamber, and introducing 10 ml of 0.1 N NaOH at the bottom of the
chamber to trap evolved CO.. The chamber was then sealed with parafilm and incubated. For
each sample, two replicates were prepared, along with three blanks (without soil) for
calibration. The blanks were opened at three intervals: the first at the beginning, the second
midway, and the third at the end of the incubation period. The evolved CO. was trapped in
NaOH (0.1 N) and measured by two-phase titration with HCI (0.05 N) following the method of
Degens et al. (2001).

Floristic Survey

A comprehensive floristic survey was conducted in the Kune-Vaini Lagoon, covering a wide
range of habitats and associated vegetation types. These habitats were classified based on their
distinctive vegetation communities, which contribute significantly to the lagoon’s ecological
integrity. The vegetation types identified include alluvial forests, reed beds, Mediterranean salt
meadows, Tamarix thickets, halophytic vegetation, and wooded dunes. These habitats exhibit
varying distributions and compositions, driven by factors such as salinity gradients, hydrology,
and anthropogenic influences.
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Habitat types along the sampling area
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Figure 3. Habitat types in Kune Vaini Lagoon (map data: Google Earth, QGIS, 3.34.7-
Prizren)

Alluvial Forests

Alluvial forests are present along both sides of the embankment near the paved road, forming
narrow riparian galleries. Dominated by tree species such as bay oak (Quercus robur), common
alder (Alnus glutinosa), ash (Fraxinus angustifolia), and white poplar (Populus alba), these
forests also support a rich understory of mosses, lichens, and ferns. Classified under habitat
type 91F0 (Riparian Mixed Forests) in the European Habitats Directive, these forests have
suffered from deforestation and other anthropogenic pressures. Sampling points within this
habitat include P1, P8-P14, and C5, C8-C12.

Figure 4. Narrow galleries of alluvial Figure 5. Reed beds in the Kune-Vain
forests along the main road of the Kune- lagoon
Vain protected area
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Reed Beds

Reed beds represent the most extensive wetland formation in the area, primarily composed of
Phragmites australis. These communities thrive in freshwater and brackish environments,
sometimes coexisting with Puccinellia festuciformis in saltier conditions. Reed beds gradually
transition into halophilic vegetation with increasing salinity. They are found at numerous
sampling points, including P2-P7, P18, P23-P28, P37-P38, P42-P45, and C1-C4, C6, and
C7.

Mediterranean Salt Meadows

Salt meadows in the protected area are characterized by dense patches of Juncus acutus, often
occurring alongside Phragmites australis in lower salinity areas and Limonium vulgare in
highly saline environments. These meadows, classified as habitat type 1410 - Mediterranean
salt meadows (Juncetalia maritimi), are primarily located at P15-P22, P29-P36, and V1-V4.

Figure 6. Juncus acutus meadows Figure 7. Tamarix thickets along the
surrounded by reed beds and a few eastern embankment of Kune Vain lagoon
Limonium vulgare along the embankment

Tamarix Thickets

Sparse thickets of Tamarix parviflora, Tamarix dalmatica, and Tamarix hampeana occur along
the outer edges of salt marshes, often interspersed with halophilic species like Juncus acutus
and Schoenus nigricans. Classified as habitat type 92D0, which encompasses Southern riparian
galleries and thickets (Nerio-Tamaricetea and Securinegion tinctoriae). These communities are
mainly found in the southern part of the lagoon at sampling points P39-P41.

Halophytic Vegetation

This vegetation type is found in slightly elevated areas along the lagoon’s shores, where
halophytic species such as Limonium vulgare, Arthrocnemum fruticosum, and Halimione
portulacoides dominate. These communities align with habitat type 1510* “Mediterranean salt
steppes (Limonietalia)”, which underscores their ecological significance. This type of
vegetation is scattered along the sampling points P34, P35, and P36.
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Figure 8. Meadows of Limonium vulgare Figure 9. Mediterranean pine forests with
mixed with Juncus acutus Pinus halepensis, P. pinaster and P. pinea
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Wooded Dunes with Pinus Species

The coastal dunes within Kune-Vaini support a Mediterranean pine forest primarily composed
of Pinus halepensis, Pinus pinaster, and Pinus pinea. These forests represent habitat type 2270*
(Wooded Dunes with Pinus pinea and/or Pinus pinaster), with an understory of Myrtus
communis, Juniperus macrocarpa, and Pistacia lentiscus. This habitat is associated with the
Pineta sampling point.

The diverse vegetation and habitat types within the Kune-Vaini Lagoon highlight the ecological
significance of this protected area.

Table 1. Vegetation Types and Associated Sampling Points in Kune-Vaini Lagoon

Habitat Type

Dominant Vegetation

Sampling Points

Alluvial Forests

Quercus  robur, Alnus glutinosa, Fraxinus
angustifolia, Populus alba, Ulmus minor, Tamarix
parviflora

P1, P8, P9, P10, P11, P12, P13,
P14, C5, C8, C9, C10, C11, C12

Reed Beds

Phragmites australis,
Lythrum salicaria

Puccinellia festuciformis,

P2, P3, P4, P5, P6, P7, P18, P23,
P24, P25, P26, P27, P28, P37,
P38, P42, P43, P44, P45, C1, C2,
C3, C4, C6, C7

Mediterranean Salt
Meadows

Juncus acutus, Juncus maritimus, Limonium

vulgare, Arthrocnemum spp.

P15, P16, P17, P19, P20, P21,
P22, P29, P30, P31, P32, P33,
P34, P35, P36, V1, V2, V3, V4

Tamarix Thickets

Tamarix parviflora, Tamarix dalmatica, Tamarix
hampeana, Juncus acutus, Schoenus nigricans,
Plantago crassifolia

P39, P40, P41

with Pinus Species

Myrtus communis, Juniperus macrocarpa, Pistacia
lentiscus

Halophytic Limonium vulgare, Puccinellia festuciformis, | P34, P35, P36*
Vegetation Arthrocnemum fruticosum, Halimione portulacoides
Wooded Dunes | Pinus halepensis, Pinus pinaster, Pinus pinea, | Pineta

* In these sampling points we find both types of vegetation, but the dominant vegetation is that of Juncus
(Mediterranean salt meadows), while Limonium (halophytic vegetation) is not present in its most typical form.

Spatial Interpolation and Mapping of Carbon Storage Factors

To evaluate how environmental factors (physical, chemical, biological) influence carbon
sequestration in wetland soils, spatial analysis techniques were applied using the QGIS (version
3.34.7) software. Maps were generated to visualize the distribution of various parameters across
sampling sites. By overlaying interpolated maps of different soil properties with vegetation
types, this analysis aims to identify which factors most prominently highlight areas of high
organic carbon storage.
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This approach allows for a spatial understanding of carbon accumulation patterns and helps
determine which environmental variables and vegetation types contribute most to carbon
sequestration efficiency in the Kune-Vaini Lagoon.

RESULTS AND DISCUSSION
Total Organic Carbon (TOC) spatial distribution

The measured TOC values range from 11.6 to 69.6 g/kg, demonstrating considerable spatial
variability. The mean TOC concentration is 37.87 g/kg, indicating a high spread of organic
carbon content across the study area. This is also confirmed from the coefficient of variation
(37.22 %), which show high variability around the mean. Instead, the standard deviation is
14.09 g/kg. Total Organic Carbon content in soils can be generally classified as low (<10 g/kg),
moderate (10-30 g/kg), or high (>30 g/kg), reflecting varying levels of organic matter
accumulation.

Total Organic Carbon variation along the sampling area
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Figure 10. Total Organic Carbon variation in Kune Vaini Lagoon (map data: Google Earth,
QGIS, 3.34.7-Prizren)

In the northern part (V1-V4, P15-P19) of the coastal wetland, TOC values vary from 19.4 to
64.2 g/kg. The highest values were found at V3 (64.2 g/kg) and V1 (59.8 g/kg), suggesting a
substantial presence of organic carbon. Other points, such as P16 (21.97 g/kg) and P18 (19.40
g/kg), displayed lower TOC concentrations. The central area (C1-C12, P1-P14) exhibits the
widest TOC range, spanning from 11.6 g/kg (C8) to 69.6 g/kg (C1). High values were also
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recorded at P7 (67.57 g/kg), and P10 (62.40 g/kg), indicating areas rich in organic matter. In
contrast, C2 (20.8 g/kg), and C11 (18.73 g/kg) presented the lowest concentrations.

Towards the eastern and southern parts of the study area (P20—P45), TOC concentrations range
from 21.47 g/kg (P25) to 56.4 g/kg (P20). Most of them exhibit high values of TOC, such as
P28 (54.87 g/kg), P22 (51.83 g/kg), and P23 (45.3 g/kg). However, some points, including P38
(21.85 g/kg) and P39 (24.53 g/kg), recorded lower organic carbon content. In the western
region, the Pineta site exhibits a TOC content of 18.65 g/kg, which is lower than in most other
areas. This suggests that organic carbon accumulation in this part of the wetland is relatively
limited. According to some authors Mitsch et al., 2013 levels of TOC between 2 and 10% are
considerate moderate levels and also characteristic of wetland sediments.

Organic Carbon Accumulation Across Habitat Types

TOC content is highest in Reed beds (mean 41.75 g/kg), particularly in the central (C1, C3, C7,
P5, P7, P28) and eastern (P23, P28) regions. Mediterranean salt meadows (mean 37.89 g/kg)
and alluvial forests (mean 34.12 g/kg) also show high TOC, with concentrations peaking in the
northern (V1-V4, P20, P22, P31, P32) and central areas (C9, P10, P12-14), respectively.
Tamarix thickets store a moderate amount of TOC (29.23 g/kg), while halophytic vegetation in
the east has lower levels (26.74 g/kg). The lowest TOC is found in wooded dunes (Pineta,
western region), with a mean of 18.65 g/kg.

Spatial Distribution of Total Nitrogen

Total Nitrogen content across the study area displays considerable variability, with values
ranging from 0.27 to 17.27 g/kg, with mean values of 9.53 g/kg, with a standard deviation of
3.36 g/kg and a high coefficient of variation of 35.21 %. Nitrogen content in soil can generally
be classified as low (<1 g/kg), moderate (1-1.5 g/kg), high (1.5-2 g/kg), and very high (>2
g/kg). In the northern sector, TN values are very high, particularly at sites P19 (17.27 g/kg), V1
(14.88 g/kg) and P17 (14.87 g/kg), indicating a significant accumulation of nitrogen. However,
V4 (1.20 g/kg) presents a much lower value.
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Figure 11. Total Nitrogen variation in Kune Vaini Lagoon (map data: Google Earth, QGIS,
3.34.7-Prizren)

In the central sector, TN concentrations vary significantly. Some sites, such as C7 (14.70 g/kg),
and P5 (12.93 g/kg), show elevated nitrogen content. Meanwhile, other locations, like C9 (4.33
g/kg) and C6 (1.05 g/kg) exhibit lower TN values. The western region (Pineta) is characterized
by low nitrogen content, with the Pineta site showing the lowest recorded value (0.27 g/kg).

In the southern and eastern regions, TN values remain generally high, with sites such as P26
(13.30 g/kg), P20 (13.28 g/kg), and P42 (12.63 g/kg) showing strong nitrogen accumulation.
The minimum TN concentration is recorded at P25 (7.5 g/kg), even that these values follow a
high trend, with an average of 10.84 g/kg. This suggests an area of significant organic input and
nitrogen retention. Overall, the spatial distribution of TN shows higher values in the northern
and south-eastern areas and lower values in the western site.

Spatial Distribution of Sulfur

Sulfur (S) content in the study area shows notable spatial variability, with values ranging from
0.21 to 5.38 g/kg. The mean value of S content in the study area is 2.04 g/kg, with a standard
deviation of 0.86 g/kg and coefficient of variation of 42.24 %, indicating high variability around
the mean. Sulfur content in soil can generally be classified as low (<0.5 g/kg), moderate (0.5—
2.0 g/kg), or high (>2.0 g/kg), based on soil fertility and environmental studies.

In the northern sector, sulfur values are moderate to high, with sites V3 (3.45 g/kg), P17 (3.13
g/kg) and V2 (2.98 g/kg) exhibiting elevated concentrations. In contrast, V4 (0.35 g/kg) has one

R — —— ————————— A EEEEEEEEEE L.,
Proceedings Book 109 i www.aegeanconference.com



INTERNATIONAL AEGEAN CONFERENCES

ON NATURAL & MEDICAL SCIENCES-XI
April 04-06, 2025

of the lowest sulfur contents, suggesting localized differences in sulfur deposition or
mobilization.

Sulfur variation along the sampling area
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Figure 12. Sulfur variation in Kune Vaini Lagoon (map data: Google Earth, QGIS, 3.34.7-
Prizren)

The central sector displays the highest sulfur accumulation, particularly at C6 (5.38 g/kg),
which records the maximum sulfur content across the study area. Other sites, such as C7 (3.48
g/kg) and C8 (2.60 g/kg), also show relatively high values. However, some areas, like C2 (0.50
g/kg) P8 (0.80 g/kg) and P9 (0.90 g/kg), exhibit much lower sulfur concentrations. The western
region, the Pineta site, shows the lowest sulfur concentrations, with 0.21 g/kg. This trend may
be associated with well-drained sandy soils that limit sulfur retention or lower organic sulfur
inputs.

In the southern and eastern sectors, sulfur content is generally moderate, with values ranging
from 1.53 to 3.20 g/kg. Sites like P27 (2.80 g/kg), P45 (2.70 g/kg) and P20 (2.68 g/kg) show
slightly elevated sulfur levels. Meanwhile, sites like P21 and P 34 exhibit relatively lower sulfur
concentrations (1.90 g/kg). Overall, sulfur distribution content follows the TN trends, higher in
the northern and eastern-southern regions, while the western site exhibit the lower value.

Spatial Distribution of Soil Organic Matter

SOM content in the study area ranges from 19.95 to 119.71 g/kg, with a mean value of 65.84
g/kg. A standard deviation of 24.24 g/kg and coefficient of variation of 37.22 %, indicating

significant variability across the coastal wetland.
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Figure 13. Soil Organic Matter variation in Kune Vaini Lagoon (map data: Google Earth,
QGIS, 3.34.7-Prizren)

In the northern region, SOM values generally range from 33.37 to 110.42 g/kg, with higher
values observed in V1 (102.86 g/kg) and V3 (110.42 g/kg), indicating well-developed organic
material accumulation. In the central region, SOM values vary widely from 19.95 to 119.71
g/kg. The lowest values are observed in C8 (19.95 g/kg) and C11 (32.21 g/kg), while some
points, such as C1 (119.71 g/kg), P7 (116.21 g/kg), and P10 (107.33 g/kg), exhibit high organic
matter accumulation. This suggests that certain areas within the central sector may have more
favorable conditions for organic matter preservation, such as reduced mineralization (microbial
respiration values in these points are low).

In the eastern and southern regions, SOM values range from 36.92 to 97.01 g/kg, with moderate
levels in most locations. Higher concentrations are found in P20 (97.01 g/kg), P22 (89.14 g/kg),
and P28 (94.37 g/kg), while lower values occur in P25 (36.92 g/kg) and P38 (37.58 g/kg). The
Pineta site, in the western region, has a lower SOM content (32.08 g/kg), suggesting lower
organic matter accumulation in this area, since even TN and S were the lowest recorded. This
is possibly influenced by less pedogenetic soil formation closer to the coastal sandy dunes.

Spatial Distribution of Loss on Ignition

The Loss on Ignition (LOI) at 450°C, varies significantly across the study area, ranging from
1.61to 146.67 g/kg, with an overall mean of 21.90 g/kg and a standard deviation of 30.61 g/kg.
On the other side, the coefficient of variation has a value of 139.80%, indicating extremely high
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variability from the presence of extreme values (very high or very low) in the dataset. The
variability reflects differences in organic material accumulation.

Loss on Ignition variation along the sampling area
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Figure 14. Loss on Ignition variation in Kune Vaini Lagoon (map data: Google Earth, QGIS,
3.34.7-Prizren)

In the northern region LOI values are ranging from 2.41 to 76.94 g/kg. This difference is evident
between the two types of samples, where the V’s have medium values (mean 70.94 g/kg), while
the P’s (6.62 g/kg) have very low values. Locations, such as V1 (76.94 g/kg), V2 and V4 (68.94
g/kg), show organic accumulation. The same variability of data is also observed in the central
region, where values rage from 1.61 g/kg to 146 g/kg. Some sites presenting high values, such
as C1 (146.67 g/kg), C3 (107.05 g/kg), and C4 (90.33 g/kg), while others, including C12 (20.11
g/kg) and P7 (18.62 g/kg), exhibit much lower values. Several sites exhibit very low LOI values,
such as P8 (1.61 g/kg), P10 (2.19 g/kg), and P12 (1.92 g/kg), indicating minimal organic matter
content in these locations.

The eastern and southeastern regions display generally lower LOI values, with most points
ranging between 2.00 (P20) and 7.95 g/kg (P25), with a mean of 4.54 g/kg, indicating lower
organic matter compared to surrounding regions. In the western region, the Pineta site presents
an LOI value of 20.11 g/kg, which is on the lower end compared to the northern sites but still
moderate within the overall dataset.

Spatial Distribution of Soil pH
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The pH values in the coastal wetland soils range from 6.40 to 8.54, with a mean of 7.42 and a
standard deviation of 0.58, indicating a predominantly neutral to slightly alkaline environment.
Also, the coefficient of variation is 6.49, indicating low variability. Most samples fall between
7.0 and 8.0, suggesting stable conditions with limited acidification. However, localized
variations occur, with one site (C7) displaying slightly acidic pH values (6.40) and others
showing higher alkalinity (above 8.0).

pH distribution along the sampling area
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Figure 15. pH distribution in Kune Vaini Lagoon (map data: Google Earth, QGIS, 3.34.7-
Prizren)

In the northern region (V1-V4, P15-P19), pH values are relatively stable, mostly ranging from
6.7 to 7.9, indicating neutral to slightly alkaline soil conditions. The Pineta site in the western
region (7.17) also falls within this range.

The central area (C1-C12, P1-P14) shows a broader range of pH values, from 6.40 to 8.04.
Some location, such as C7 (6.40), exhibit more acidic conditions, while others, like P12 (8.04),
show slightly elevated pH levels. In the eastern and southern regions (P20-P45), there is a trend
of increasing alkalinity, with several locations exceeding pH 8.0. The highest values, found in
sites P38—-P44 (up to 8.54), indicate a stronger presence of alkaline conditions in these areas.

These spatial variations in soil pH highlight the heterogeneity of the coastal wetland, with
distinct pH gradients influencing soil chemistry across different sections of the study area.

Spatial Distribution of Carbonates
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The carbonate content (CaCOg) in the study area exhibits considerable spatial variability, with
values ranging from 0.28 to 11.46 g/kg and mean values as 5.08 g/kg. The standard deviation
is 3.54 g/kg and a coefficient of variation of 69.74%, indicating high variability. In the northern
sector, carbonate concentrations are generally low, particularly at sites V1 (0.28 g/kg) and P17
(1.39 g/kg). However, some locations, such as P15 (5.14 g/kg) and P19 (8.89 g/kg), exhibit
higher values. In the central sector, carbonate content varies more widely. Sampling points like
C5 (6.98 g/kg), C8 (6.56 g/kg), and P7 (10.14 g/kg) display relatively high concentrations,
suggesting an increased presence of carbonate-rich soils. Conversely, sites like C12 (0.56 g/kg)
and P3 (0.52 g/kg) show the lowest values.

Calcium Carbonate variation along the sampling area
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Figure 16. Calcium Carbonate variation in Kune Vaini Lagoon (map data: Google Earth,
QGIS, 3.34.7-Prizren)

In the western region (Pineta), carbonate accumulation is notable. The Pineta site itself shows
10.56 g/kg, similar to C12 (10.56 g/kg) and P12 (10.56 g/kg), in the central region. This suggest
marine influence, which is common in coastal environments. In the southern and southeastern
sectors, carbonate content tends to increase significantly. The highest values are found at P37
(11.46 g/kg), P29 (10.63 g/kg), and P40 (10.56 g/kg), indicating strong carbonate presence in
these soils.

Overall, the spatial distribution of carbonate content shows a clear distinction between low-
carbonate areas in the northern sector and progressively higher values toward the central,
western, and southern regions.
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Spatial Distribution of Electrical Conductivity

The electrical conductivity (EC) values range from 188.83 to 14,597.67 uS/cm, with a mean of
4,081.22 pS/cm and a standard deviation of 3,100.50 puS/cm, reflecting significant spatial
variability in salinity levels across the coastal wetland. The coefficient of variation is 75.97%,
indicating extremely high variability.

Electrical Conductivity variation along the sampling area
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Figure 17. Electrical Conductivity variation in Kune Vaini Lagoon (map data: Google Earth,
QGIS, 3.34.7-Prizren)

In the northern region (V1-V4, P15-P19), EC values are relatively high, mostly between
3,164.33 (V1) and 11,613.67 uS/cm (P18), indicating a more conductive soil environment.
Some sites, such as P16 (11,272.33 puS/cm) and P17 (10,089.33 uS/cm), exhibit very high
values, suggesting localized saline influences. The central area (C1-C12, P1-P14) displays a
broader range of EC values, with some locations exhibiting moderate conductivity (e.g., C1:
3,489.67 uS/cm, C3: 2,600.50 uS/cm) and others much lower (C12: 188.83 uS/cm). However,
a few locations, such as P7 (14,597.67 uS/cm), P2 (14,044.00 uS/cm) and P4 (10,160.00
uS/cm), stand out with exceptionally high EC values.

In the eastern and southern sections (P20-P45), there is a trend of increasing conductivity,
particularly in the southernmost sites. Several points, such as P25 (5,679.33 uS/cm), P28
(6,660.67 uS/cm), P35 (6,135.67 uS/cm) and P37 (6,846.33 uS/cm), exhibit elevated EC
values. However, some areas remain relatively lower, such as P43 (1,190.67 uS/cm). In the
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western region, the Pineta site presents an EC value of 188.83 uS/cm, which is the lowest in

our study area.

These variations in EC suggest different sources of salinity influence, possibly linked to
proximity to saline water sources.

Spatial Distribution of Bulk Density

The Bulk Density (BD) values range from 0.29 to 1.79 g/cm?, exhibiting notable spatial
variability across the study area. The mean value is 1.15 g/cm?showing moderate levels, with
standard deviation of 0.31 g/cm® and coefficient of variation of 27.14%, indicating high
variability. BD is a key parameter in organic matter storage.

Bulk Density variation along the sampling area
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Figure 18. Bulk Density variation in Kune Vaini Lagoon (map data: Google Earth, QGIS,
3.34.7-Prizren)

The northern sites display a mix of low to moderate BD values. The lowest BD in this region is
observed at P16 (0.74 g/cm?®). Instead, the highest BD values are found at P19 (1.24 g/cm?),
P15 (1.11 g/cm?®). The V1-V4 sites have moderate BD values (0.93-1.04 g/cm?). In the central
region, BD varies significantly, from as low as 0.29 g/cm? (P2) to moderately high 1.35 g/cm?
(P9). Sampling points P5-P8 and P10-P14 exhibit BD values above 1.00 g/cm?, exception
made for P7 (0.51 g/cm?®) and P13 (0.95 g/cm?).

Instead the southern and eastern regions exhibits the highest BD values, ranging from 1.04 to
1.79 g/cm?®, with a mean of 1.41 g/cm?®. The highest BD is found at P40 (1.79 g/cm®) and P41
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(1.71 g/cm?3). P26 (1.56 g/cm?®), P39 (1.53 g/cm®), and P45 (1.57 g/cm?®) also display moderately
high BD values. The western part also follows this trend, with BD values of 1.11 g/cm?.

The general trend in the northern and central regions is that lower BD values are correlate with
organic-rich soils, where higher organic contents contribute to reduced soil density. Instead the
southern and eastern sectors have the most compacted soils.

Spatial Distribution of Microbial Respiration

Microbial respiration was analyzed exclusively for the P sampling points. The observed values
range from 0.02 mg CO./g d.w./d (P44) to 1.13 mg CO2/g d.w./d (P7), with a mean value of
0.15 mg CO2/g d.w./d and a standard deviation of 0.19 mg CO>/g d.w./d. These results highlight
substantial variability in microbial activity across the study area. This is also confirmed from
the coefficient of variation with an extremely high value of 123.39%. While specific
classifications for lagoon soils are limited, general soil respiration rates offer insight, with low
microbial respiration (<0.5 mg CO2/g d.w./d), moderate respiration (0.5-1.5 mg CO>/g d.w./d),
and high respiration (>1.5 mg CO2/g d.w./d).

Microbial Respiration levels along the sampling area
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Figure 19. Microbial Respiration variation in Kune Vaini Lagoon (map data: Google Earth,
QGIS, 3.34.7-Prizren)

The northern region (P15-P19) shows low microbial respiration values, suggesting low
microbial decomposition, exception made for P15 (0.68 mg CO./g d.w./d), presenting the
higher value. The lowest respiration values in this area is found at P19 (0.09 mg CO/g d.w./d)
and P17 (0.16 mg CO./g d.w./d).
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The central region (P1-P14) displays low and uniform values between 0.05 and 0.31 mg CO>/g
d.w./d, exception made for P7, which records the highest respiration rate in the entire dataset
(1.13 mg CO2/g d.w./d), indicating intense microbial activity. Besides P2 (0.23 mg CO2/g
d.w./d) and P 14 (0.31 mg CO>/g d.w./d), the majority of sites in this region show below-average
values (less than 0.20 mg CO2/g d.w./d), such as P3 (0.06 mg CO>/g d.w./d), P6 (0.05 mg CO-/g
d.w./d), and P9 and P12 (0.07 mg CO2/g d.w./d).

The eastern and southern regions (P20-P45) generally exhibit low microbial respiration. The
highest value in this area is found at P41 (0.41 mg CO2/g d.w./d). Many sites, such as P20 (0.08
mg CO2/g d.w./d), P21 (0.07 mg CO2/g d.w./d), and P33 (0.10 mg CO./g d.w./d), have
respiration rates close to the mean of 0.10 mg CO/g d.w./d. The lowest recorded respiration
value in the dataset, P44 (0.02 mg CO2/g d.w./d), is also located in this region, along with other
low values such as P24 (0.04 mg CO»/g d.w./d), P26 (0.03 mg CO-/g d.w./d) and P29 and 39
(0.05 mg CO2/g d.w./d).

Microbial respiration is generally low across the study area, with slight variations. The highest
rate is observed at P7, while the lowest occurs at P44 (south region). The northern and central
regions show localized peaks at P15 and P7, respectively, while the eastern and southern regions
maintain consistently low values.

Soil Properties Across Habitat Types and Their Relation to Organic Carbon Content

Highest TOC: Reed Beds (Mean: 41.75 g/kg)

These habitats have neutral to slightly alkaline soils (pH 6.4-8.29) with moderate to high EC
(1063.25— 14597.67 uS /cm) and bulk density (0.29-1.57 g/cm®). TN levels are moderate to
very high (1.05-14.70 g/kg), while sulfur content is slightly higher than in other habitats (0.5—
5.38 g/kg). Carbonates are moderate (0.52-11.46 g/kg), and microbial respiration is low,
ranging from 0.02-0.24 mg CO2/g d.w./d, exception made for P7 (1.13 mg CO2/g d.w./d). SOM
(33.37-119.71 g/kg) and LOI (2.87-146.67 g/kg) indicate organic matter presence, due to slow
decomposition (low microbial respiration) and high organic content.

Such high TOC content is correlated with low bacterial respiration, which determines the
decomposition of organic matter. Such low levels of biological activity contribute to the
consideration of vegetated coastal wetlands to accumulate more organic carbon. In addition,
also the levels of Electrical Conductivity are medium to high in this type of soil where this
vegetation grows, which inhibit the activity of microorganisms that carry out the decomposition
of organic carbon, and consequently of the organic matter. Therefore it is physical factors, such
as the EC, i.e. the quantity of salt, that inhibit the biological activity of microbial respiration,
which results in higher content of organic carbon in this area and this type of vegetation.
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Hight TOC: Mediterranean Salt Meadows (37.89 g/kg)

These habitats have neutral to slightly alkaline soils (pH 6.77-8.01), with moderate to very high
EC (2202.67-11272.33 puS /cm) and low to moderately high bulk density (0.74-1.54 g/cm?).
TN levels are moderate to very high 1.2-17.27 g/kg, while sulfur content is slightly lower than
in reed beds (0.35-3.43 g/kg) but still at high levels. Carbonates are very low to moderate (0.28—
10.63 g/kg), and microbial respiration is generally low, ranging from 0.05-0.68 mg CO2/g
d.w./d. SOM (37.78-110.42 g/kg) and LOI (2.00-76.94 g/kg) indicate organic matter presence,
but at lower levels than in reed beds, in any case the decomposition rate is generally low
(exception made for P15 0.68 mg CO2/g d.w./d). Also in this case, the high quantity of salt and
the low bacterial respiration can influence the high quantity of organic carbon present.

Alluvial Forests (Mean TOC: 34.12 g/kg)

Soils in alluvial forests are neutral to slightly alkaline (pH 6.79-8.04) with low to moderate
electrical conductivity (EC 188.83-5472.33 uS/cm) and low to moderate bulk density (0.59—
1.35 g/cm?®). They have high total nitrogen values ranging from 4.33-12.6 g/kg and medium to
high sulfur content (0.78-2.8 g/kg), while carbonate levels are generally moderate (1.39-10.56
g/kg). Microbial respiration values are very low from 0.065-0.31 mg CO./g d.w./d. Soil organic
matter (SOM 19.95-107.3 g/kg) and loss on ignition (LOI 1.64-42.49 g/kg) confirm the rich
organic nature of these soils, but at lower levels than in reed beds and Mediterranean salt
meadows.

Tamarix Thickets (29.23 g/kg)

The soils of Tamarix thickets are alkaline (pH 8.35-8.54) with low to moderate electrical
conductivity (1418.33-4619 uS /cm) and moderately high to high bulk density (1.53-1.79 g/
cm?®). Total nitrogen levels are high, ranging from 8.60 to 11.53 g/kg, while sulfur content
remains medium to high levels, between 1.53 and 2.27 g/kg. Carbonates in this habitat vary
between 4.03 and 10.56 g/kg. Microbial respiration shows low to moderate activity (0.05-0.41
mg CO./g d.w./d). Data on SOM and LOI are not available for this habitat.

Low TOC: Halophytic Vegetation (26.74 g/kg)

Soils here are neutral to slightly alkaline (pH 6.97—7.87) with high EC (3652—6135.67 uS/cm)
and moderate to moderately high bulk density (1.15-1.47 g/cm®). TN is high (8.83-11.50 g/kg)
and sulfur content is moderate (1.90-2.0 g/kg). Carbonate levels are the low (0.83-1.53 g/kQ).
Microbial respiration is the lowest (0.09-0.17 mg CO./g d.w./d), and SOM (41.37-51.71 g/kg)
and LOI (4.89-6.15 g/kg) reflect lower organic accumulation.

Wooded Dunes (Pineta) (18.65 g/kg)

Wooded dunes with Pinus species exhibit low organic carbon storage, with soils characterized
by a slightly alkaline pH (7.17) and low electrical conductivity (188.83 uS/cm). Bulk density
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is 1.11 g/cm?. Total nitrogen (0.27 g/kg) is moderate, while sulfur content (0.21 g/kg) is low.
Carbonate levels are high (10.56 g/kg), reflecting the mineral-rich nature of these soils. Soil
organic matter (32.08 g/kg) and loss on ignition (20.11 g/kg) indicate reduced organic
accumulation compared to more carbon-rich environments such as alluvial forests and reed
beds.

This analysis highlights how soil properties correlate with organic carbon storage, with reed
beds alluvial forests maintaining the richest soils, while halophytic vegetation and wooded
dunes show the lowest organic content.

CONCLUSIONS

The study reveals significant spatial variability in soil properties across the coastal wetland,
highlighting the diverse environmental conditions influencing organic matter accumulation and
decomposition.

Total Organic Carbon concentrations range from 11.6 to 69.6 g/kg (mean of 37.87 g/kg), with
the highest values found in the central and northern regions, particularly in Reed Beds,
Mediterranean salt meadows, and alluvial forests. In contrast, lower TOC levels are observed
in halophytic vegetation and wooded dunes. These findings confirm the role of vegetated
coastal wetlands as important carbon sinks. Also, supporting the hypothesis that vegetation
plays a critical role in carbon storage.

Total Nitrogen, shows higher concentrations in the northern and southeastern regions and the
lowest values in the western sector.

Sulfur varies across the study area, following TN distribution patterns, peaking in the central
and northern regions, while the lowest values are recorded in the western sector.

Soil Organic Matter shows high variability, with the highest accumulation in the northern and
central regions. In contrast, the western sector has the lowest SOM levels, likely due to sandy,
well-drained soils that limit carbon retention.

Loss on Ignition is extremely variable. The highest values are concentrated in the northern and
central regions, while the eastern and southeastern regions exhibit the lowest LOI, indicating
minimal organic content.

Soil pH remains predominantly neutral to slightly alkaline (mean: 7.42), with slight acidity in
some central locations and increased alkalinity in the eastern and southern regions.

Carbonate content varies widely, with lower concentrations in the northern sector and
increasing values in the central, western, and southern regions, likely due to marine influence.

Electrical Conductivity exhibits strong spatial variability, ranging from 188.83 to 14,597.67
uS/cm. Higher salinity levels are concentrated in the northern, central, and southern regions,
whereas the western sector records the lowest conductivity.
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Bulk Density is lower in the organic-rich soils of the northern and central areas, whereas the
highest BD values are found in the soils of the southern and eastern regions.

Microbial respiration is generally low across the study area (0.15 mg CO2/g d.w./d), indicating
limited microbial decomposition. The northern region shows slightly higher respiration at P15,
while the central region remains largely uniform except for P7, which records the highest
microbial activity (1.13 mg CO-/g d.w./d). The eastern and southern regions exhibit consistently
low respiration, with P44 registering the lowest overall value.

Among the habitat types, Reed Beds contain the highest total organic carbon (mean: 41.75
g/kg), likely due to reduced microbial decomposition. This is influenced by medium-to-high
electrical conductivity, which can limit microbial activity and slow organic matter breakdown.
Consequently, these factors contribute to the accumulation of organic carbon in wetland soils,
reinforcing the role of these ecosystems as efficient carbon sinks.
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ANNEX

Table 1. Soil sampling and geographic coordinates

Sample Sample ID Lagoon Depth UTM_WGS84 Zone 34T

no. (cm) East North

1 C1 Ceka 0-20 383533 4622601
2 C2 Ceka 0-20 383279 4622540
3 C3 Ceka 0-20 382529 4622611
4 C4 Ceka 0-20 382194 4622562
5 C5 Ceka 0-20 382068 4621785
6 Cé Ceka 0-20 382379 4622574
7 c7 Ceka 0-20 383432 4622578
8 C8 Ceka 0-20 382113 4622335
9 C9 Ceka 0-20 382101 4622099
10 C10 Ceka 0-20 382072 4622089
11 Cl1 Ceka 0-20 382085 4621898
12 C12 Ceka 0-20 382059 4621902
13 V1 Vaini 0-20 384124 4623280
14 V2 Vaini 0-20 383711 4623250
15 V3 Vaini 0-20 383458 4623235
16 \vZ! Vaini 0-20 383185 4623247
17 Pineta 0-15 381842 4620898
18 P1 Ceka 0-20 383842 4622728
19 P2 Ceka 0-13 383525 4622599
20 P3 Ceka 0-17.5 383341 4622573
21 P4 Ceka 0-11 382526 4622605
22 P5 Ceka 0-15 382384 4622579
23 P6 Ceka 0-15 382196 4622556
24 p7 Ceka 0-14 382185 4622532
25 P8 Ceka 0-135 382109 4622336
26 P9 Ceka 0-15 382055 4622250
27 P10 Ceka 0-6 382075 4622083
28 P11 Ceka 0-11.5 382096 4622086
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29 P12 Ceka 0-14.5 382064 4621905
30 P13 Ceka 0-16.5 382077 4621905
31 P14 Ceka 0-10 382055 4621815
32 P15 Vaini 0-14.5 383708 4623251
33 P16 Vaini 0-17 383459 4623234
34 P17 Vaini 0-16 383186 4623245
35 P18 Vaini 0-17 383387 4623267
36 P19 Vaini 0-16 383706 4623247
37 P20 Ceka 0-19 384356 4622451
38 P21 Ceka 0-16.5 384343 4622367
39 P22 Ceka 0-18.5 384363 4622355
40 P23 Ceka 0-17 384441 4621582
41 P24 Ceka 0-15 384440 4621463
42 P25 Ceka 0-13 384435 4621457
43 P26 Ceka 0-19.5 384467 4621260
44 P27 Ceka 0-18 384626 4621065
45 P28 Ceka 0-15.5 384657 4621147
46 P29 Ceka 0-18 384893 4620938
47 P30 Ceka 0-20 384914 4620672
48 P31 Ceka 0-16.5 384932 4620361
49 P32 Ceka 0-18.5 384979 4619870
50 P33 Ceka 0-19.5 384995 4619606
51 P34 Ceka 0-16 384729 4619434
52 P35 Ceka 0-14 384617 4619467
53 P36 Ceka 0-11.5 384446 4619386
54 P37 Ceka 0-16.4 384117 4619232
55 P38 Ceka 0-20 383888 4619151
56 P39 Ceka 0-17.5 383713 4619079
57 P40 Ceka 0-17.5 383351 4618939
58 P41 Ceka 0-16.7 383257 4618905
59 P42 Ceka 0-16.5 382504 4618649
60 P43 Ceka 0-15.5 382524 4618663
61 P44 Ceka 0-19 382724 4618929
62 P45 Ceka 0-18 383926 4619157
Table 2. Results of physical, chemical and biological parameters
TOC TN S SOM LOI 450
Sample ID
a/kg a/kg a/kg a/kg a/kg

C1l 69.60 5.60 1.07 119.71 146.67
C2 20.80 7.28 0.50 35.78 44.38
C3 55.98 6.43 2.38 96.28 107.05
c4 46.58 10.48 1.30 80.11 90.33
C5 22.10 6.08 0.78 38.01 35.52
C6 30.78 1.05 5.38 52.93 27.01
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C7 53.75 14.70 3.48 92.45 47.88
C8 11.60 9.65 2.60 19.95 31.77
C9 42.08 4.33 2.80 72.37 42.49
C10 28.80 10.08 2.53 49.54 30.28
Cl1 18.73 5.95 1.35 32.21 35.12
C12 26.80 7.70 1.58 46.10 20.11
V1 59.80 14.88 2.75 102.86 76.94
V2 50.49 11.30 2.98 86.84 68.94
V3 64.20 11.08 3.45 110.42 68.94
V4 40.88 1.20 0.35 70.31 68.94
Pineta 18.65 0.27 0.21 32.08 20.11
P1 25.76 7.03 1.20 44.31 8.73
P2 35.53 9.27 1.63 61.12 27.27
P3 34.35 8.40 2.10 59.08 12.42
P4 47.75 9.90 2.60 82.13 11.28
P5 61.07 12.93 2.20 105.03 4.16
P6 42.50 8.73 1.27 73.10 3.21
P7 67.57 9.67 1.83 116.21 18.62
P8 22.67 4.77 0.80 38.99 1.61
P9 25.27 6.70 0.90 43.46 4.96
P10 62.40 11.50 1.20 107.33 2.19
P11 38.35 4.90 1.20 65.96 3.64
P12 43.70 5.35 1.43 75.16 1.92
P13 49.30 8.23 1.33 84.80 2.88
P14 60.20 12.60 1.40 103.54 2.25
P15 25.20 8.27 1.10 43.34 241
P16 21.97 7.73 2.10 37.78 7.37
P17 28.07 14.87 3.13 48.27 9.50
P18 19.40 13.10 2.47 33.37 9.74
P19 26.33 17.27 1.33 45.29 4.08
P20 56.40 13.28 2.68 97.01 2.00
P21 28.70 11.80 1.90 49.36 7.42
P22 51.83 10.48 2.25 89.14 3.63
P23 45.30 9.53 2.33 77.92 3.50
P24 41.30 11.13 2.37 71.04 4.98
P25 21.47 7.50 2.27 36.92 7.95
P26 30.10 13.30 2.55 51.77 2.87
p27 38.35 12.80 2.80 65.96 544
P28 54.87 11.33 3.20 94.37 4.16
P29 26.97 10.63 1.93 46.38 3.63
P30 37.60 10.65 2.30 64.67 242
P31 43.50 9.47 2.00 74.82 3.96
P32 44.55 11.45 2.23 76.63 3.92
P33 33.20 10.03 2.45 57.10 3.04
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P34 26.10 11.07 1.90 44.89 4.89
P35 30.07 8.83 1.93 51.71 5.68
P36 24.05 11.50 2.00 41.37 6.15
P37 37.27 11.80 2.37 64.10 6.05
P38 21.85 7.80 2.25 37.58

P39 24.53 11.53 2.27 42.20

P40 35.60 11.53 1.93 61.23

P41 27.57 8.60 1.53 47.41

P42 42.00 12.63 2.47 72.24

P43 42.60 10.40 2.67 73.27

P44 41.10 11.65 2.65 70.69

P45 41.90 11.20 2.70 72.07

Mean 37.87 9.53 2.04 65.13 21.90
Median 37.43 10.05 2.15 64.39 6.76
Min. value 11.60 0.27 0.21 19.95 1.61
Max. value 67.57 17.27 5.38 119.71 146.67
Std. Devi. 14.09 3.36 0.86 24.24 30.61
Coefficient of | 37.22 35.21 42.24 37.22 139.80
Variation (%)

Table 2. Results of physical, chemical and biological parameters (continued)

pH CaCo3 EC BD Microbial respiration
Sample ID
g/kg uS/cm g/cm?® mg CO,/g d.w./d

C1 6.92 0.56 3489.67 0.40

c2 7.16 1.15 1372.75 1.10

C3 7.39 2.19 2600.50 0.81

C4 7.28 2.60 1909.75 1.23

C5 7.09 6.98 1694.00 1.08

C6 7.28 521 1822.25 1.01

c7 6.40 3.13 1063.25 0.75

C8 6.91 6.56 1309.25 1.09

C9 6.82 8.23 2242.00 0.88

C10 6.79 8.85 1578.50 1.00

Cl1 7.04 8.85 1713.00 1.05

Ci12 7.17 10.56 188.83 111

V1 6.77 0.28 3164.33 0.93

V2 7.07 1.67 3289.67 1.04

V3 7.07 1.67 3289.67 1.04

\Z! 7.07 1.67 3289.67 1.04

Pineta 7.17 10.56 188.83 1.11

P1 7.20 7.50 1379.00 0.59 0.19
P2 7.21 0.97 14044.00 0.29 0.23
P3 6.81 0.52 1817.00 0.83 0.06
P4 7.53 3.33 10160.00 0.64 0.19
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P5 7.72 2.78 4329.33 1.04 0.14
P6 7.83 3.61 1939.67 1.15 0.05
p7 7.43 10.14 14597.67 0.51 1.13
P8 7.08 8.33 5124.33 1.23 0.08
P9 7.46 1.94 5472.33 1.35 0.07
P10 7.56 4.38 4796.00 131 0.17
P11 7.10 4.86 5290.50 1.00 0.10
P12 8.04 10.56 2189.00 1.27 0.07
P13 7.00 3.54 3124.67 0.95 0.07
P14 6.91 1.39 714.50 1.27 0.31
P15 7.47 5.14 6683.33 1.11 0.68
P16 7.11 1.81 11272.33 0.74 0.30
P17 7.52 1.39 10089.33 0.82 0.16
P18 7.79 5.14 11613.67 0.76 0.24
P19 7.88 8.89 5820.33 1.24 0.09
P20 8.01 1.67 3232.33 151 0.08
P21 7.29 7.60 2202.67 1.29 0.07
P22 7.66 8.06 4538.00 1.46 0.11
P23 8.11 3.06 3291.67 1.46 0.11
P24 7.43 0.97 3948.00 1.24 0.04
P25 6.47 8.96 5679.33 1.15 0.06
P26 7.59 8.85 2724.25 1.56 0.03
P27 7.66 8.61 3607.50 1.46 0.10
P28 7.69 4.58 6660.67 1.35 0.10
P29 7.88 10.63 4782.33 1.28 0.05
P30 8.01 2.22 4473.00 1.54 0.10
P31 7.19 2.19 3390.67 1.35 0.07
P32 7.45 2.60 4178.75 1.51 0.07
P33 7.62 2.92 3707.00 1.40 0.10
P34 7.87 0.83 3652.00 1.15 0.17
P35 7.01 0.83 6135.67 1.30 0.14
P36 6.97 1.53 4331.00 1.47 0.09
P37 7.10 11.46 6846.33 1.04 0.14
P38 8.17 9.72 3240.50 1.39 0.09
P39 8.35 9.72 2472.33 1.53 0.05
P40 8.54 10.56 1418.33 1.79 0.08
P41 8.38 4.03 4619.00 1.71 0.41
P42 8.08 3.19 1949.67 1.46 0.13
P43 7.83 10.52 1190.67 1.35 0.06
P44 8.29 7.36 2205.00 1.28 0.02
P45 7.25 3896.00 1.57 0.08
Mean 7.42 5.08 4081.22 1.15 0.15
Median 7.34 4.03 3290.67 1.15 0.10
Min. value 6.40 0.28 188.83 0.29 0.02
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Max. value 8.54 11.46 14597.67 1.79 1.13
Std. Devi. 0.48 3.54 3100.50 0.31 0.19
Coefficient of | 6.49 69.74 75.97 27.14 123.39
Variation (%)
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PERIYODIK DERIVASYONA SAHIP LEiBNiZ CEBIRLERININ BAZI
OZELLIKLERI
SOME PROPERTIES OF LEIBNIZ ALGEBRAS ADMITTING A PERIODIC
DERIVATION
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OZET

Bu bildirinin amaci, Leibniz cebirlerinin derivasyonlar1 ve dzelliklerini incelemektir. Ozellikle
periyodik derivasyona sahip sonlu boyutlu Leibniz cebirlerinin yapisini arastirmaktir. Bunun
icin konu ile ilgili yapilan ¢alismalar derlenmeye ¢alisiimistir. Oncelikle bu alanda yapilan
makale, tez ve kitaplar incelenmistir. Literatiirde tekil olmayan derivasyonlara sahip olan Lie
cebirleri lizerine bir¢ok calisma yapilmistir. Bu calismalarda karakteristigi sifir olan cisim
iizerinde tekil olmayan derivasyona sahip olan Lie cebirlerinin nilpotent oldugu ispatlanmustir.
Ancak, karakteristigi asal say1 p olan i¢in bu durum karigiktir. Karakteristigi asal say1 p olan
cisim lzerinde Lie cebirlerinin her zaman nilpotent olmadigi gosterilmistir. Periyodik
derivasyona sahip sonlu boyutlu Lie cebirleri iizerine yapilan ¢aligmalardan yararlanarak
bulunan sonuglar Leibniz cebirleri igin incelenerek onemli sonuca ulasildi. Bu c¢alismada
periyodik derivasyona sahip kompleks Leibniz cebirlerinin abelyen ya da nilpotent oldugu
ispatlandi. Ancak her nilpotent Leibniz cebirinin periyodik derivasyona sahip olmadig1 6rnek
ile ispatlandi.

Anahtar kelimeler: Leibniz cebiri, Derivasyon, Periyodik derivasyon.

ABSTRACT

This paper aims to study the derivations of Leibniz algebras and their properties. In particular,
it is to investigate the structure of finite dimensional Leibniz algebras admitting a periodic
derivation. To this end, studies with related to the subject were tried to be collected. Firstly,
articles, theses and books drafted in this field were analysed. In the research period, there are
many studies on Lie algebras which admits a non-singular derivation in literature. In these
studies, it has proved that Lie algebras over a field of characteristic zero admitting a non-
singular derivation are nilpotent. However, for characteristic prime p, this situation is
complicated. It has shown that every Lie algebras over a field of characteristic prime p admitting
a non-singular derivation are not nilpotent. By using the studies on finite dimensional Lie
algebras admitting a periodic derivation and by investigating the found results, it has found
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some important results for Leibniz algebras. In this note, it has proved that complex Leibniz
algebras admitting a periodic derivation are abelian or nilpotent. But, by an example it has
shown that every nilpotent Leibniz has not a periodic derivation.

Keywords: Leibniz algebra, Derivation, Periodic derivation.

GIRIS

1993 yilinda sag (sol) Leibniz cebirleri, Lie cebirleri lizerine ¢alismalar yapan J.L. Loday
[Loday, 1993] tarafindan Lie cebirlerinin anti-komiitatif olmayan genellestirilmesi olarak
tanitilmistir. Leibniz cebirlerinin tanitilmasindan bu zamana kadar birgok arastirmaci Lie
cebirlerindeki 6nemli bazi teorem ve sonuclarin benzerlerini Leibniz cebirleri i¢in de elde
etmek amaciyla aragtirmalar yapmistir. Lie cebirlerinin derivasyonlar1 ve ozellikleri ile ilgili
bircok calisma yer almaktadir. Ozellikle terslenebilir derivasyonlara sahip olan Lie cebirleri
iizerine birgok calisma yapilmistir. 1955 yilinda Jacobson [Jacobson, 1955] tarafindan
karakteristigi sifir olan cisim {izerinde tekil olmayan derivasyona sahip olan Lie cebirlerinin
nilpotent oldugu ispatlanmistir. Benzer sekilde karakteristigi sifir olan cisim {izerinde tekil
olmayan derivasyona sahip olan Leibniz cebirlerinin nilpotent oldugu literatiirde gosterirdi. Bu
caligmada periyodik derivasyona sahip Leibniz cebirlerinin yapisi incelenecektir.

YONTEM
L, F cismi lizerinde bir cebir olsun. O zaman L cebiri
(L1) her x € L i¢in xx = 0, (anti-komiitatif)
(L2) her x,y,z € L igin (xy)z + (yz)x + (zx)y = 0 (Jacobi 6zdesligi)

kosullarini sagliyorsa L ye bir Lie cebiri denir. L, F cismi tizerinde “ +” ve “[ , ]” ikili islemleri
ile birlikte bir cebir olsun. Her x, y, z € L igin

[x, [y, 2] = [[x, 1, 2] = [[x, 2], ¥] )

Leibniz 6zdesligini sagliyorsa L ye sag Leibniz cebiri denir. Calisma boyunca sag Leibniz
cebirleri lizerinde ¢alisilacaktir. L, F cismi {izerinde bir Leibniz cebiri olsun. Her x,y € L i¢in
[x,y] = 0 ise L ye bir abelyen Leibniz cebiri denir. L, F cismi tizerinde bir abelyen Leibniz
cebiri olsun. O zaman her x € L i¢in [x, x] = 0 oldugundan L anti-komiitatiftir. Ayrica Leibniz
ozdesligi (1), [x,x] = 0 kosulu ile birlikte Jabobi 6zdesligini saglar. Boylece her abelyen
Leibniz cebiri bir Lie cebiridir. L, F cismi iizerinde bir Leibniz cebiri ve K, L nin bir alt uzayi
olsun. Her x,y € K i¢in [x,y] € K ise K ya L nin Leibniz alt cebiri denir. I, L nin bir alt uzay1
olsun. Her x € I vey € L i¢in [x,y] € I ise sol ideal, [y, x] € I ise sag ideal olarak adlandirilir.
I alt uzay1 hem sol ideal hem de sag ideal ise L nin bir ideali denir. L' =L ve k =1 i¢in
L¥*1 = [L, L¥] olmak iizere L nin ideallerinin
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L=1'21?2-2LF2.

bir azalan serisi elde edilir. Bu seriye L nin azalan merkezi serisi denir. n > 0 tamsayisi igin
L™ =0 ise L ye nilpotent Leibniz cebiri denir. L™ # 0 ve L™*1 = 0 olacak sekilde pozitif
tamsayis1 m varsa m ye L nin nilpotentlik sinifi denir.

L bir Leibniz cebir olsun. d: L — L lineer doniistimii her x,y € L igin

d([x, y]) = [d(x), y] + [x,d(¥)]

kosulunu saglarsa d ye L nin bir derivasyonu denir. L nin derivasyonlarinin Lie cebiri Der (L)
ile gosterilir.

ARASTIRMA BULGULARI VE TARTISMA

Bu ¢alisma boyunca L nin karmagik sayilar cismi ‘Uzerinde sonlu boyutlu bir Leibniz cebir
oldugu kabul edilecektir.

L bir Leibniz cebir olsun. L nin d derivasyonu d™ = id olacak sekilde pozitif tamsayis1t m
varsa d ye m. mertebeden periyodik derivasyon ad1 verilir.

L, 1. mertebeden periyodik derivasyonu d olan bir Leibniz cebiri olsun. O zaman her x,y € L
igin
[x, y] = d([x,y]) = [d(x), y] + [x,d(¥)] = 2[x,y]

elde edilir. Boylece [x,y] = 0 olacagindan dolay:1 L abelyendir. Aksine abelyen bir Leibniz
cebir herhangi m > 1 mertebeli periyodik derivasyonlara sahip olabilir. Gergekten L abelyen
bir Leibniz cebir olsun. O zaman w, birimin m. mertebeden bir ilkel kokii olmak {lizere d =
w.id € End(L) = Der(L) dir. Bu durumda d™ = id olacagindan dolay1 d, L nin m.
mertebeden bir periyodik derivasyonudur.

Teorem 1. L, periyodik bir derivasyona sahip kompleks Leibniz cebir olsun. O halde
L nilpotenttir.

Ispat. ([Demir ve ark. 2013], Corollary 4.10) makalesinde tekil olmayan bir derivasyona sahip
olan ve karakteristigi sifir olan bir cisim iizerindeki Leibniz cebirinin nilpotent oldugu
kanitlanmistir. O zaman periyodik bir derivasyon lineer bir doniigiim olarak tekil olmadigindan

dolay1 istenilen sonuca ulasilir.

Teorem 2. L, periyodik bir derivasyonu olan bir Leibniz cebir olsun. O halde L, nilpotentlik

siifi en fazla iki olan nilpotent Leibniz cebiridir.

Ispat. d, L nin bir periyodik derivasyonu olsun. O zaman d yari basittir. [L, [L, L]] # 0 oldugu
kabul edilsin. O zaman d nin [x, [y, z]] # 0 olacak sekilde 6zdegerleri a,f,y olan x,y,z
ozvektorleri vardir. Boylece [y, z] # 0 dir. Leibniz 6zdesligi kullanilarak [[x, y],z] # 0 oldu
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gu kabul edilir. Dolayisiyla [x,y] # 0 olur. Buradan «, 8,v,a +y,B + y,a + B + y birimin
m. kokleri oldugu sonucuna ulasilir. Bu da bir ¢eliskidir.

Ornek 1. L, [x,y] = x,[y,y] = x carpimi ile baz1 {x, y} olan iki boyutlu kompleks Leibniz
cebir olsun. Bu cebir 6. mertebeden periyodik derivasyona sahiptir ve nilpotentlik sinifi 2 dir.

Uyan 1. Her nilpotentlik siifi iki olan kompleks Leibniz cebir periyodik derivasyona sahip
olmayabilir.

Ornek 2. L, [y,y] = x carpimi ile baz1 {x, y} olan iki boyutlu kompleks Leibniz cebir olsun.
Bu cebir nilpotentlik sinifi iki olan nilpotent bir cebirdir, fakat periyodik derivasyona sahip
degildir
SONUC

Periyodik derivasyona sahip sonlu boyutlu Lie cebirleri iizerine yapilan c¢aligmalardan
yararlanarak bulunan sonuglar Leibniz cebirleri igin incelenerek 6nemli sonuca ulasildi. Bu
caligmada periyodik derivasyona sahip kompleks Leibniz cebirlerinin abelyen ya da nilpotent
oldugu ispatlandi. Ancak her nilpotent Leibniz cebirinin periyodik derivasyona sahip olmadigi
ornek ile ispatlandi.
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OZET

Giliniimiizde, endokrin bozucu kimyasal maddelerin ¢evre ve insanlar lizerindeki etkilerinin
aragtirilmasina yonelik calismalar oldukca popiilerdir. Bu maddelerden biri de ftalatlardir.
Ftalatlar, plastiklerde kullanilan yardimci kimyasallardan biridir. Endiistride plastiklere
esneklik katmak, cogu kisisel bakim {irlinlerinde renk ve koku fikse edici olarak
kullanilmaktadir. Ftalatlar kanserojen ve endokrin bozucular arasinda yer almaktadir.
Regiilasyonlar ile yasaklanip son kullanici iiriinlerinde denetimi yapilan ftalatlar, 6zellikle
iireme sistemi {izerindeki etkilerinden son donemlerde sik¢a soz ettirmektedirler.

Bu calismada, ftalatlarin sicaklik (t) ve zamana (T) bagh olarak fiziksel bir bag ile baglandig:
plastikten ayrilmasinin sonucunda numunelerde ftalat miktarinin ppm derecesinde azalmasinin
incelenmesi amaclanmistir. Sonuglarin nicel olarak incelenmesi i¢in LC-MS/MS cihazi
kullanilmistir. Numuneler QUEChERS (hizly, kolay, ucuz, efektif, saglam ve giivenilir) yontemi
ile hazirlanmistir. Calismada on dokuz farkli ftalat esteri aranmistir. Bu esterler; DIDP, DINP,
DEHP, DNOP, DHEP, DIHP, DHP, BBP, DMEP, DIBP, DBP, DNP, DIOP, DIHxP, DCHP,
DPrP, DEP, DMP, DBEP’dir. Standartlar, model ¢ozelti icerisine ilave edilip QUEChERS Kkiti
kullanarak hazirlanmistir. Caligma kapsaminda tespit sinir1 (LOD) degerleri 0,06 — 0,32 mg/L
arasinda, tayin limiti (LOQ) ise 0,2 — 0,97 mg/L arasinda bulunmustur. Geri kazanim
caligmasinda ise geri kazanim miktarlar1 %80 — 110 arasinda tespit edilmistir. Tekrarlanabilirlik
icin bagil standart sapma ise %3,6 — 8,8 arasindadir. Gelistirilen yontem ftalat pozitif plastik
numunede (ayakkab1 tabani) uygulandi. Ftalatlarin 1s1 ve zamana gore degisimi incelendi.

Anahtar Kelimeler: Endokrin Bozucu Kimyasal, Kanserojen, Plastiklestiriciler, Ftalatlar, LC-
MS/MS.

R — —— ————————— A EEEEEEEEEE L.,
Proceedings Book 133 : www.aegeanconference.com




INTERNATIONAL AEGEAN CONFERENCES

ON NATURAL & MEDICAL SCIENCES-XI
April 04-06, 2025

ABSTRACT

Nowadays, studies on the effects of endocrine disrupting chemicals on the environment and
humans are quite popular. One of these substances is phthalates. Phthalates are one of the
auxiliary chemicals used in plastics. They are used in the industry to add flexibility to plastics
and as color and odor fixers in most personal care products. Phthalates are among the
carcinogens and endocrine disruptors. Phthalates, which are banned by regulations and
inspected in end-user products, have been frequently mentioned recently, especially for their
effects on the reproductive system.

In this study, it was aimed to investigate the decrease in the amount of phthalates in samples at
ppm level as a result of the separation of phthalates from plastic to which they are physically
bonded depending on temperature (t) and time (T). LC-MS/MS device was used to
quantitatively examine the results. Samples were prepared by QUEChERS (Quick Easy Cheap
Effective Rugged Safe) method. Nineteen different phthalate esters were searched in the study.
These esters are DIDP, DINP, DEHP, DNOP, DHEP, DIHP, DHP, BBP, DMEP, DIBP, DBP,
DNP, DIOP, DIHxP, DCHP, DPrP, DEP, DMP, DBEP. Standards were added to the model
solution and prepared using the QUEChERS kit. Within the scope of the study, the limit of
detection (LOD) values were found between 0.06 - 0.32 mg/L, and the limit of quantification
(LOQ) was found between 0.2 - 0.97 mg/L. In the recovery study, the recovery amounts were
found between 80 - 110%. The relative standard deviation for repeatability was between 3.6 -
8.8%. The developed method was applied to a phthalate positive plastic sample (shoe sole). The
changes in phthalates with respect to temperature and time were examined.

Keywords: Endocrine Disruptor Chemical, Carcinogen, Plasticizers, Phthalates, LC-MS/MS.
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OZET

Fosil yakit kullanimi ve endiistri siirecleri ¢evre kirliligi, kiiresel 1sinma ve iklim degisikligi
gibi problemlere neden olmaktadir. CO2 emisyonlar sera etkisine katkida bulunur ve CO:
yakalamaya yonelik mevcut teknolojilerin dezavantajlari nedeniyle, alternatif yeni
malzemelerin tasarlanmasina yonelik calismalar devam etmektedir. Karbon yakalamaya
yonelik mikrokapsiillerin sentezi, CO2 emisyonlarini azaltmak i¢in siirdiiriilebilir ve etkili bir
¢ozlim olarak 6ne ¢ikmaktadir. Mikrokapsiiller, kimyasal adsorpsiyon ve fiziksel adsorpsiyonu
birlestirerek COz'yi etkin bir sekilde yakalar ve kontrollii reaksiyonlar saglar. Mikrokapsiiller,
mevcut alternatiflerden daha giivenli ve verimli olup, bilyiik 6l¢ekli karbon tutulmasinda umut
verici bir malzeme olabilir. Mikrokapsiiller, COz2'yi secici olarak yakalayan malzemeler igeren
cekirdek-kabuk yapisina sahiptir. Emiilsiyon polimerizasyonu, mikrokapsiillerin sentezinde
tercih edilen yontemdir ve bu siirecte g¢ekirdek malzemesi (6rnegin, 2-amino-2-metil-1-
propanol, AMP), bir yag fazinda dagitilir ve kabuk malzemesinin polimerizasyonu
damlaciklarin etrafinda gergeklesir. Bu yontemle mikrokapsiillerin boyutu, dagilimi, kabuk
kalinlig1 ve kapsiilleme verimliligi kontrol edilebilir.

Bu ¢alismada ¢ekirdek sorbent olarak AMP, N-Metil-2-Prolidon (NMP) kullanilmistir. AMP
diistik viskoziteli ve yiiksek CO2 absorpsiyon kapasitesine sahip bir malzeme olup, NMP
polimerlerin ¢6ziilmesini kolaylastirir. Tetraetil Ortosilikat (TEOS) ise kabugu olusturan silika
kaynagidir. Sentez parametreleri; ¢cekirdek materyal miktarinin Silisyuma orani, karistirma hizi,
¢ozelti sicakligi vb., mikrokapsiil olusumu ve yapisal 6zellikler {izerindeki etkileri belirlemek
icin degistirilmistir. Mikrokapsiillerin yapisal 6zeliklerini karakterizasyon caligmalari ile
belirlemek i¢in X-Isin1 kirinim desenleri, azot adsorpsiyon desorpsiyon izotermlerinden
faydalanilmistir. Yapidaki elementlerin formlar1 ve BET ylizey alanlari, gdzenek hacim ve
alanlar1, gdzeneklerin ortalama caplar1 belirlenmistir. Yapidaki fonksiyonel gruplar i¢in FTIR
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analizleri ve XPS analizleri gerceklestirilmistir. Partikiil boyut analizi ile mikrokapsiillerin
boyutlar1 degerlendirilmistir. Termal kararlilik i¢in TGA analizlerinden faydalanilmistir. SEM
goriintlileri ile yapmin morfolojisi ve mikrokapsiillerin olusumu degerlendirilmistir. Bu
numunelere ait izoterm davramisinin ise BDDT (Brunauer-Deming-Deming-Teller)
siiflandirmasi igerisinde, yapisinda mezogdzenek iceren katilara ait adsorbsiyon/desorpsiyon
izoterm davranmisini gosteren, IV. tip izoterme benzerlik gosterdigi belirlenmistir Histeresis
olusumu, mezogozenekli yapidan dolayidir. AMP ve NMP igeren 6rneklerin adsorplanan azot
gaz hacimleri 350 cm®/g civarinda iken yalnizca AMP igeren 6rnekler igin adsorplanan azot gaz
hacmi 758 cm®/g olarak elde edilmistir. Cok nokta BET yiizey alanit AMP ve NMP iceren
orneklerde yaklasik 400 m?/g civarinda elde edilirken sadece AMP igeren 6rnegin BET yiizey
alam 495 m?%g olarak elde edilmistir. Orneklerin BJH metodu ile elde edilen ortalama
mezogdzenek boyutu 38 A olarak elde edilmistir. SEM goriintiileri incelendiginde, AMP ve
NMP igeren 6rneklerde de sadece AMP iceren 6rneklerde de diizgiin yapili homojen dagilimhi

mikrokapsiillerin olustugu anlagilmistir.

Anahtar Kelimeler: Karbondioksit tutma, Mikrokapsiil, Karakterizasyon, Yesil Enerji,
Polimerizasyon

ABSTRACT

The use of fossil fuels and industrial processes leads to environmental pollution, global
warming, and climate change. CO2 emissions significantly contribute to the greenhouse effect,
and due to disadvantages of existing CO2 capture technologies, research on designing
alternative novel materials is ongoing. The synthesis of microcapsules for carbon capture
emerges as a sustainable and effective solution for reducing CO2 emissions. Microcapsules
effectively capture CO2 by combining chemical and physical adsorption, enabling controlled
reactions. They present a safer and more efficient option compared to current alternatives,
demonstrating promise for large-scale carbon capture applications.

Microcapsules possess a core-shell structure containing materials that selectively capture CO2.
Emulsion polymerization is the preferred method for synthesizing these microcapsules, wherein
the core material (e.g., 2-amino-2-methyl-1-propanol, AMP) is dispersed in an oil phase, and
polymerization of the shell material occurs around these droplets. This method allows for
controlled adjustment of microcapsule size, distribution, shell thickness, and encapsulation
efficiency.

In this study, AMP and N-Methyl-2-Pyrrolidone (NMP) were used as core sorbents. AMP
exhibits low viscosity and high CO2 absorption capacity, while NMP facilitates polymer
dissolution. Tetraethyl Orthosilicate (TEOS) was utilized as the silica source forming the shell.
Synthesis parameters, including the core material-to-silica ratio, stirring speed, and solution
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temperature, were varied to investigate their impacts on microcapsule formation and structural
properties.

Structural properties of microcapsules were characterized using X-ray diffraction patterns and
nitrogen adsorption-desorption isotherms. Elemental forms within the structure, BET surface
areas, pore volumes and areas, and average pore diameters were determined. FTIR and XPS
analyses were performed to identify functional groups in the structure. Particle size analysis
evaluated microcapsule dimensions, while TGA analyses assessed thermal stability. SEM
imaging investigated the morphology and formation of microcapsules.

Adsorption/desorption isotherm behaviors were identified as similar to Type IV isotherms
according to the BDDT (Brunauer-Deming-Deming-Teller) classification, characteristic of
mesoporous solids. Hysteresis was attributed to mesoporous structures. Nitrogen adsorption
volumes were approximately 350 cm3/g for AMP and NMP-containing samples, whereas
samples containing only AMP showed adsorption volumes of 758 cm3/g. Multi-point BET
surface areas were around 400 m2/g for AMP and NMP-containing samples, whereas the BET
surface area was 495 m2/g for samples containing only AMP. The average mesopore size
determined by the BJH method was 38 A. SEM images confirmed the formation of uniformly
structured and homogeneously distributed microcapsules in both AMP-NMP and AMP-only
samples.

Keywords: Carbon dioxide capture, Microcapsule, Characterization, Green Energy,
Polymerization.
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OZET
Bu calismada, katkisiz ve CeFs; katkili dort cam numunesi (TZ, TZC1, TZC2, TZC3)

sentezlenerek yogunluk, molar hacim, X-1s1n1 kirmnimi (XRD), gegirgenlik, optik bant araligi
ve Urbach enerjisi gibi 6zellikleri detayli bir bigimde incelenmistir. Temel cam kompozisyonu
%70Te0,-%20Zn0-%10ZnF, olarak belirlenmis, CeF; ise %(100-x)(%70Te0,-%20Zn0O-
%10ZnF,)-%xCeF; (x=1,2,3) oranlarinda sistematik olarak katkilanmistir. Numuneler,
geleneksel eritme-tavlama teknigi kullanilarak hazirlanmis ve gesitli analizlerle karakterize
edilmistir. Yogunluk ve molar hacim, CeF5 konsantrasyonunun artmasiyla sistematik bir artig
gostermistir. x = 0 i¢in yogunluk 5,496 g/cm3ve molar hacim 25,1696 cm3/mol iken, x = 3’te
sirastyla 5,5164 g/cm3ve 25,3962 cm?3/mol’e yiikselmistir. Bu degisim, CeF3’iin yiiksek
yogunlugu (6,16 g/cm3) ile Ce3* ve F~ iyonlarinn kiitle ve hacimsel katkilarindan
kaynaklanmigtir. Molar hacimdeki artig, F~ iyonlarinin cam aginda oksijen kopriilerini kirarak
telliir yapisim1 genisletmesiyle aciklanmistir. XRD analizleri, tiim numunelerin amorf
karakterini dogrulamis, kristal faz olusumuna dair herhangi bir bulgu tespit edilmemistir.
Gegirgenlik ve absorpsiyon oOl¢iimleri, absorpsiyon kenarinin CeF; katkisiyla kirmiziya
kaydigini ortaya koymustur: TZ’de 365 nm olan kenar, TZC1’de 515 nm, TZC2’de 529 nm ve
TZC3’te 532 nm’ye ulagmustir. Bu kayma, Ce3* iyonlarinin 4£-5d elektronik gegisleriyle bant
araligimi degistirdigini gdstermistir. Optik bant araligi, TZ’de 3,046 eV’den TZC3’te 2,004
eV’ye diiserek toplamda 1,042 eV’lik belirgin bir azalma sergilemistir. Urbach enerjisi ise
TZ’de 0,2154 eV iken, TZC1’de 0,1480 eV’ye gerilemis, ardindan TZC2’de 0,1521 eV ve
TZC3’te 0,1680 eV’ye yiikselmistir. Bu, diisiik CeF3 katkisinda yapisal diizeni artirirken,
yiiksek konsantrasyonlarda diizensizligi tetikledigini ifade eder. Sonug¢ olarak, CeF5; katkisi
amorf cam yapisini korurken fiziksel ve optik 6zelliklerini 6nemli dl¢giide degistirmistir. Bant
araligindaki azalma, optoelektronik wuygulamalar icin potansiyel sunarken, yiiksek
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konsantrasyonlarda artan diizensizlik optik kayiplari artirabilir. TZC1 (x = 1), diisiik bant aralig1

ve minimum diizensizlik ile en etkili performans1 gostermistir.

Anahtar kelimeler: Cinko-Telliir cam, Oksifloriir, CeF5, Optik Bant Araligi, Urbach Enerjisi

ABSTRACT

In this study, undoped and CeF;-doped four glass samples (TZ, TZC1, TZC2, TZC3) were
synthesized and their properties such as density, molar volume, X-ray diffraction (XRD),
transmittance, optical band gap and Urbach energy were investigated in detail. The base glass
composition was determined as 70%Te0,-20%Zn0-10%ZnF, and CeF; was systematically
doped at the ratios of (100-x)%(70%Te0,-20%Zn0-10%ZnF,)-x%CeF; (x=1,2,3). The
samples were prepared using conventional melt-quenching technique and characterized by
various analyzes. The density and molar volume showed a systematic increase with increasing
CeF; concentration. While the density for x = 0 was 5.496 g/cm3and the molar volume was
25.1696 cm3/mol, it increased to 5.5164 g/cm3and 25.3962 cm3/mol at x = 3, respectively.
This change is due to the high density of CeF; (6.16 g/cm3) and the mass and volumetric
contributions of Ce3* and F- ions. The increase in molar volume is explained by the expansion
of the tellurium structure due to the breaking of oxygen bridges in the glass network by F~ ions.
XRD analyses confirmed the amorphous character of all samples, and no evidence of crystalline
phase formation was detected. Transmittance and absorption measurements revealed that the
absorption edge was shifted to red? with CeF; addition: the edge, which was 365 nm in TZ,
reached 515 nm in TZC1, 529 nm in TZC2, and 532 nm in TZC3. This shift indicated that Ce3*
ions changed the band gap by 4f-5d electronic transitions. The optical band gap decreased from
3.046 eV in TZt0 2.004 eV in TZC3, exhibiting a significant decrease of 1.042 eV. The Urbach
energy decreased from 0.2154 eV in TZ to 0.1480 eV in TZC1, then increased to 0.1521 eV in
TZC2 and 0.1680 eV in TZC3. While this issue increased structural order, with the doping of
low ratio of CeF; doping, it also states that high concentrations triggered disorder. As a result,
CeF; doping significantly altered the physical and optical properties, while maintaining the
amorphous glass structure. The decrease in band gap offers potential for optoelectronic
applications, while increased disorder at high concentrations may increase optical losses. TZC1
(x = 1) showed the most effective performance with low band gap and minimum disorder.

Keywords: Zinc-Tellurium glass, Oxyfluoride, CeF5, Optical Band Gap, Urbach Energy
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OZET

Kolorektal kanser, tiim kanser vakalariin yaklasik %10’unu olusturmaktadir. Hem kadinlarda
hem de erkeklerde en sik goriilen ii¢lincii kanser tiirii olup, kansere bagli mortalitede ikinci
sirada yer almaktadir. Bu kanser tiirii ¢ogunlukla tedavi segeneklerinin kisitli oldugu ileri
evrelerde teshis edilmektedir. Kolorektal kanserler genellikle kolon veya rektumun ig
yiizeyinde polip adi verilen lezyonlar seklinde baslamakta ve kaynaklandiklar1 bolgeye gore
kolon ya da rektum kanseri olarak siniflandirilmaktadir. Hastaligin etiyolojisinde genetik
mutasyonlar, siklooksijenaz-2 (COX-2) enziminin asir1 ekspresyonu, sigara ve alkol kullanimu,
sagliks1z beslenme aligkanliklar1 ve fiziksel aktivite eksikligi baslica risk faktorleri arasinda yer
almaktadir. Onkogenler, biiylime faktorleri ve tiimor destekleyici molekiiller araciligiyla aktive
edilen COX-2, karsinogenez siirecinde birgok biyolojik mekanizmay1 diizenlemekte olup, bu
ozelligi ile terapdtik agidan 6nemli bir hedef olarak degerlendirilmektedir.

Literatiirde, siilfonamit-asetamit tlirevlerinin antikanser etkilerinin bildirilmis olmasi
calismamizin temelini olusturmaktadir. Calismamizda siilfatiyazolden hareketle yeni 2-[(4-
aminobenzen-1-siilfonil)(1,3-tiyazol-2-il)amino]-N-siibstitiiefenilasetamit tiirevlerinin sentezi
gergeklestirilmistir. Bu baglamda, ¢esitli siibstitiie aromatik aminlerin DCM igerisinde TEA
varhiginda o-kloroasetil kloriir ile reaksiyonu sonucu elde edilen 2-kloro-N-
(stibstitiiefenil)asetamit tiirevleri, asetonitril icerisinde ve TEA varliginda siilfatiyazol ile

! Bu galisma Tiirkiye Saglik Enstitiileri Bagkanligi (TUSEB) tarafindan desteklenmistir (Proje numarasi: 2024-
A4-01-39549)
2 This study was supported by the Turkish Health Institutes Presidency (TUSEB) (Project number: 2024-A4-01-

39549).
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isitilarak hedef bilesiklerimiz elde edilmistir. Sentezlenen bilesiklerin yapisal karakterizasyonu
FT-IR, '"H-NMR ve kiitle spektrometri gibi analitik yontemler kullanilarak gerceklestirilmistir.
Sentezlenen bilesiklerin COX-2 enzimine karsi in siliko inhibisyon potansiyelleri AutoDock
veya programimin yeniden yapilandirilmis sekli olan AutodockVina kullanilarak
gergeklestirilmistir. Doking islemi icin esnek ligand rijit enzim protokolii uygulanmis olup
hedef bolge ile olasi etkilesimleri 2D ve 3D gosterimler ile sunulacaktir.

Anahtar Kelimeler: Siilfatiyazol, Asetamit, COX-2, Sentez, Doking.

ABSTRACT

Colorectal cancer accounts for approximately 10% of all cancer cases. It is the third most
commonly diagnosed cancer type in both men and women worldwide and ranks second in
cancer-related mortality. This type of cancer is often diagnosed at advanced stages, where
treatment options are limited. Colorectal cancers typically begin as lesions known as polyps on
the inner lining of the colon or rectum and are classified as either colon or rectal cancer based
on their site of origin. The etiology of the disease includes genetic mutations, overexpression
of cyclooxygenase-2 (COX-2) enzyme, smoking, alcohol consumption, unhealthy dietary
habits, and lack of physical activity as major risk factors. COX-2, which is activated by
oncogenes, growth factors, and tumor-promoting molecules, regulates several biological
mechanisms involved in the carcinogenesis process and is therefore considered an important
therapeutic target.

Our study is based on the reports in the literature indicating the anticancer effects of
sulfonamide-acetamide derivatives. In this work, novel 2-[(4-aminobenzen-1-sulfonyl)(1,3-
thiazol-2-yl)amino]-N-substituted phenylacetamide derivatives were synthesized starting from
sulfathiazole. In this context, various substituted aromatic amines were reacted with o-
chloroacetyl chloride in dichloromethane in the presence of triethylamine to obtain 2-chloro-
N-(substituted phenyl)acetamide intermediates. These intermediates were subsequently heated
with sulfathiazole in acetonitrile in the presence of TEA to yield the target compounds. The
structural characterization of the synthesized compounds was performed using analytical
techniques such as FT-IR, 'H-NMR, and mass spectrometry. The in silico COX-2 enzyme
inhibition potentials of the synthesized compounds were evaluated using AutoDock or its
modified version, AutoDock Vina. For the docking procedure, a flexible ligand-rigid enzyme
protocol was applied, and the potential interactions within the target site will be presented
through 2D and 3D visualizations.

Keywords: Sulfathiazole, Acetamide, COX-2, Synthesis, Doking
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DIAGNOSIS OF ACUTE RESPIRATORY DISTRESS SYNDROME
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ABSTRACT

Acute Respiratory Distress Syndrome (ARDS) is a severe, life-threatening lung condition
characterized by acute hypoxemic respiratory failure, bilateral pulmonary infiltrates, and non-
cardiogenic pulmonary edema. It is commonly triggered by pneumonia, sepsis, trauma,
aspiration, or toxic inhalation. The diagnosis of ARDS is primarily based on the Berlin Criteria,
which require (1) an acute onset within one week of a known clinical insult, (2) bilateral
opacities on chest imaging not explained by effusions, lung collapse, or nodules, (3) respiratory
failure not fully accounted for by cardiac failure or fluid overload, and (4) moderate to severe
hypoxemia assessed by the PaO./FiO: ratio. High-resolution chest CT scans can provide
additional details, differentiating ARDS from other causes of respiratory failure such as
cardiogenic pulmonary edema or interstitial lung diseases. Blood gas analysis confirms
hypoxemia, often with a decreased PaO./FiO: ratio (<300 mmHg), and elevated inflammatory
markers such as interleukin-6 (IL-6) may indicate disease severity. Lung ultrasound has also
gained clinical utility in ARDS diagnosis due to its ability to detect alveolar-interstitial
syndrome, pleural line abnormalities, and consolidation. Given the absence of a specific
biomarker for ARDS, clinical judgment remains critical for early recognition and differentiation
from other respiratory conditions. Emerging diagnostic tools, including machine-learning-
based imaging analysis and molecular biomarkers, hold promise for improving early and
accurate ARDS detection. Timely diagnosis is essential to guide supportive management
strategies, including lung-protective ventilation, prone positioning, and, in severe cases,
extracorporeal membrane oxygenation (ECMO), ultimately improving patient outcomes.

Keywords: Acute Respiratory Distress Syndrome, ARDS, Hypoxemia, Berlin Criteria,
Pulmonary Infiltrates
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THE IMPACT OF CHEMOTHERAPY ON HEART FUNCTION
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ABSTRACT
Chemotherapy, while a cornerstone of cancer treatment, can have significant adverse effects on
cardiovascular health, leading to chemotherapy-induced cardiotoxicity (CIC). Cardiotoxicity
can manifest in various forms, including left ventricular dysfunction, heart failure, arrhythmias,
hypertension, ischemic heart disease, and myocarditis. The extent of cardiac damage depends
on factors such as drug type, cumulative dose, patient age, preexisting cardiovascular
conditions, and genetic predisposition. Anthracyclines (e.g., doxorubicin), among the most
cardiotoxic agents, induce dose-dependent cardiomyopathy by generating oxidative stress,
mitochondrial dysfunction, and DNA damage in cardiomyocytes, often leading to irreversible
heart failure. Other chemotherapeutic agents, such as trastuzumab, target HER2 pathways and
disrupt intracellular signaling in cardiac cells, although their effects are often reversible upon
discontinuation. Newer cancer therapies, including tyrosine kinase inhibitors (TKIs) and
immune checkpoint inhibitors, have been linked to cardiovascular complications such as
myocarditis, vascular toxicity, and hypertension. Additionally, radiation therapy can exacerbate
cardiovascular damage by inducing fibrosis and endothelial dysfunction in coronary arteries,
increasing the risk of coronary artery disease and valvular heart disease. Early detection of
cardiotoxicity is critical to prevent irreversible cardiac damage. Echocardiography with global
longitudinal strain (GLS), cardiac biomarkers such as troponins and natriuretic peptides, and
cardiac magnetic resonance imaging (MRI) are key diagnostic tools for monitoring heart
function in cancer patients. Preventive strategies include dose adjustments, dexrazoxane
administration, and cardioprotective medications such as beta-blockers, angiotensin-converting
enzyme (ACE) inhibitors, and statins to mitigate cardiac damage. A multidisciplinary approach,
integrating oncologists, cardiologists, and primary care providers, is essential in a growing field
known as cardio-oncology, which focuses on balancing effective cancer treatment with
cardiovascular protection. Understanding the mechanisms of chemotherapy-induced
cardiotoxicity and implementing early intervention strategies can improve long-term
cardiovascular outcomes and quality of life in cancer survivors.
Keywords: Chemotherapy-induced cardiotoxicity, Heart failure, Anthracyclines, Trastuzumab,
Cardio-oncology.
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ABSTRACT
Acute Coronary Syndrome (ACS) is primarily associated with traditional risk factors such as
hypertension, hyperlipidemia, diabetes, smoking, and family history. However, non-
conventional factors are increasingly recognized as contributing to the pathophysiology of
ACS, particularly in younger and non-traditional patient populations. These factors include
chronic inflammation, infections, autoimmune diseases, psychosocial stress, environmental
exposures, and genetic predisposition. Inflammatory conditions such as rheumatoid arthritis,
systemic lupus erythematosus (SLE), and inflammatory bowel disease (IBD) increase the risk
of ACS due to chronic endothelial dysfunction and systemic inflammation. Infections,
including viral infections like HIV, COVID-19, and influenza, as well as bacterial infections
like periodontal disease and Helicobacter pylori, have been linked to increased atherosclerotic
plaque instability. Additionally, air pollution and heavy metal exposure can accelerate vascular
inflammation and oxidative stress, contributing to coronary events. Psychosocial factors such
as chronic stress, depression, anxiety, and sleep disturbances play a significant role in ACS
through mechanisms involving autonomic dysfunction, increased cortisol levels, and
endothelial dysfunction. Shift work and disrupted circadian rhythms have also been associated
with a higher risk of ACS due to alterations in metabolic and inflammatory pathways. Cocaine
and other stimulant use, as well as marijuana and vaping, have emerged as notable contributors
to coronary vasospasm and myocardial infarction in younger patients.
Advancements in genetic research have identified novel genetic polymorphisms and epigenetic
modifications that predispose individuals to ACS, even in the absence of traditional risk factors.
Understanding these non-conventional contributors is crucial for improving risk stratification,
prevention, and treatment strategies, particularly in populations without classic cardiovascular
risk profiles.
Keywords: Acute Coronary Syndrome, Non-traditional Risk Factors, Inflammation,
Psychosocial Stress, Environmental Exposures, Genetic Predisposition.
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TRANSVAGINAL DOPPLER IN ENDOMETRIAL CARCINOMA DIAGNOSIS
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ABSTRACT

Endometrial carcinoma is the most common gynecologic malignancy, with postmenopausal
bleeding (PMB) being its primary symptom. Transvaginal Doppler ultrasound (TV-Doppler)
has emerged as a non-invasive tool for assessing endometrial thickness, vascularity, and
resistance indices, aiding in the early detection of malignancy. This study evaluates the
predictive value of TV-Doppler in diagnosing endometrial carcinoma in postmenopausal
women presenting with abnormal bleeding. Endometrial thickness >4 mm on transvaginal
ultrasound (TVUS) is a widely accepted threshold for further evaluation. Doppler assessment
of vascular resistance and pulsatility indices (RI, PI) provides additional diagnostic value, as
low resistance flow in the endometrial vessels is often indicative of malignancy. Studies show
that combining gray-scale ultrasound with Doppler flowmetry improves diagnostic accuracy,
differentiating between benign and malignant endometrial pathology. Additionally, abnormal
blood flow patterns, such as the presence of neovascularization, can serve as an early marker
for malignancy. A high sensitivity and negative predictive value of TV-Doppler make it a
valuable screening tool for postmenopausal women with PMB. However, histopathological
confirmation via endometrial biopsy remains the gold standard. The integration of TV-Doppler
with clinical risk factors, such as obesity, diabetes, and hormone therapy use, enhances risk
stratification. The role of artificial intelligence (Al) in ultrasound imaging is also being explored
to further improve diagnostic precision by automating image interpretation and reducing
operator variability. TV-Doppler ultrasound is an accessible, cost-effective, and non-invasive
diagnostic modality that helps prioritize patients for biopsy, reducing unnecessary invasive
procedures. Further research is needed to standardize Doppler criteria, refine diagnostic
algorithms, and validate its role in routine gynecologic oncology practice, ensuring better early
detection and improved patient outcomes.

Keywords: Transvaginal Doppler, Endometrial Carcinoma, Postmenopausal Bleeding,
Endometrial Thickness, Ultrasound Diagnosis.

R — —— ————————— A EEEEEEEEEE L.,
Proceedings Book 145 : www.aegeanconference.com




INTERNATIONAL AEGEAN CONFERENCES

ON NATURAL & MEDICAL SCIENCES-XI
April 04-06, 2025
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ABSTRACT

Renal cell carcinoma (RCC) is the most common type of kidney cancer, accounting for
approximately 90% of all renal malignancies. Its treatment has evolved significantly, with
therapeutic approaches tailored to disease stage, tumor histology, and patient-specific factors.
Surgical resection, either through partial or radical nephrectomy, remains the primary curative
option for localized RCC. However, for advanced or metastatic disease, systemic therapies,
including targeted therapy, immunotherapy, and combination regimens, play a crucial role in
improving patient outcomes. Targeted therapies, such as tyrosine kinase inhibitors (TKIs) like
sunitinib and pazopanib, have revolutionized RCC treatment by inhibiting the vascular
endothelial growth factor (VEGF) pathway, thereby reducing tumor angiogenesis. Similarly,
mammalian target of rapamycin (mTOR) inhibitors, such as everolimus, have shown efficacy
in patients with treatment-resistant RCC. More recently, immune checkpoint inhibitors (ICIs),
including nivolumab and pembrolizumab (anti-PD-1 agents), have demonstrated significant
survival benefits, particularly in combination with TKIs or other immunotherapeutic agents.

The advent of combination therapies, such as axitinib with pembrolizumab or ipilimumab with
nivolumab, has further improved progression-free survival and overall survival rates in patients
with metastatic RCC. These regimens leverage the complementary mechanisms of immune
modulation and angiogenesis inhibition to enhance treatment efficacy. Additionally, ongoing
research into personalized medicine, biomarker-driven therapy, and novel immunotherapeutic
agents continues to shape the future of RCC management.

Despite these advances, treatment resistance and disease recurrence remain significant
challenges. Future strategies focus on identifying predictive biomarkers, refining combination
regimens, and integrating artificial intelligence in treatment decision-making to optimize
patient outcomes. A multidisciplinary approach remains essential in delivering effective,
patient-centered care for individuals with renal carcinoma.

Keywords: Renal cell carcinoma, Targeted therapy, Immunotherapy, Tyrosine Kkinase
inhibitors, Checkpoint inhibitors
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ABSTRACT

Aortic aneurysm is a life-threatening vascular condition characterized by an abnormal dilation
of the aortic wall, which can lead to catastrophic complications such as rupture or dissection. It
is primarily classified into thoracic aortic aneurysm (TAA) and abdominal aortic aneurysm
(AAA), with AAA being more common. The clinical implications of aortic aneurysm depend
on factors such as aneurysm size, location, growth rate, and underlying etiology.

Most aortic aneurysms remain asymptomatic until they reach a critical size or rupture, making
early diagnosis challenging. Screening programs for high-risk individuals, particularly men
over 65 with a history of smoking or hypertension, have improved early detection and reduced
mortality rates. Symptomatic aneurysms may present with chest, back, or abdominal pain,
hoarseness, dysphagia, or pulsatile abdominal mass, depending on their location. Aneurysm
rupture is a medical emergency with high mortality rates, often leading to hypovolemic shock
and sudden cardiovascular collapse.

The management of aortic aneurysms includes risk factor modification, medical therapy, and
surgical intervention. Blood pressure control with beta-blockers and angiotensin-converting
enzyme (ACE) inhibitors can slow aneurysm progression. Elective surgical repair, either
through open surgical repair (OSR) or endovascular aneurysm repair (EVAR), is recommended
for aneurysms exceeding critical diameters (>5.5 cm for AAA and >6 cm for TAA) or those
demonstrating rapid growth. Advances in imaging techniques, such as CT angiography, MR,
and echocardiography, have improved risk assessment and surgical planning.

Despite advances in treatment, aortic aneurysm remains a significant cause of cardiovascular
morbidity and mortality. Long-term surveillance, lifestyle modifications, and personalized
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management strategies are essential to improving patient outcomes and preventing fatal
complications.

Keywords: Aortic aneurysm, Rupture, Endovascular repair, Risk factors, Cardiovascular
complications.
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ABSTRACT

Earthquakes affect people physiologically and psychologically, but the chronically ill are the
most susceptible group to the consequences of seismic events. Therefore, this investigation
endeavors to assess the levels of depression, anxiety, and stress, along with the related factors
experienced by chronic patients following an earthquake occurrence. The study encompassed
350 patients who were admitted to a hospital between April-June 2023. These patients
completed characteristics form and the depression-anxiety stress scale. The findings unveiled
significant associations between the levels of stress, anxiety, and depression and various factors
(disrupting their daily lives due to their diseases, an upsurge in disease-related complaints,
having a relative who perished in the earthquake, an increased frequency of ruminating about
the earthquake following the event, etc.) (p<0.05). Overall, this study revealed an association
between chronic patients' underlying medical conditions and earthquake-related factors and
levels of anxiety, stress, and depression. Understanding the factors that impact these patients is
crucial for effectively managing chronic diseases.

Keywords: Chronic disease, earthquake, depression, stress, anxiety.
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ABSTRACT

This study aims to evaluate the effect of stress ball use on anxiety levels in patients during
lumbar puncture. The randomized controlled trial was conducted in accordance with the
Consolidated Standards of Reporting Trials (CONSORT) cheklist at a university hospital in
Tiirkiye. The study included 101 participants undergoing lumbar puncture. The participants
were randomly assigned to either the intervention group (n=50) or the control group (n=51).
Participants in the intervention group used a stress ball during the lubar puncture procedure.
There was no difference between the intervention and control groups in terms of descriptive
characteristics. While there was no significant difference in pre-intervention anxiety levels
between the two groups, post-intervention anxiety levels significantly decreased in both groups.
However, the anxiety levels in the intervention group were significantly lower compared to the
control group (p<0.05). The use of a stress ball can be beneficial during lumbar puncture in
neurological patients.

Keywords: Nursing, patients, anxiety, lumbar puncture.
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OZET

Giinlik yasamimizin i¢inde bir¢ok uyarana maruz kalmamiza ragmen bir¢ogunun farkina
varamayabiliriz. Buna karsin Kabat-Zinn tarafindan 1979 yilinda tanimlanan bilingli
farkindalik yargilardan olabildigince uzaklasarak yasanilan o anin getirilerine dikkat kesilmeyi
ve fark etmeyi savunur. Yani yasantilarin an be an dikkat odag: igerisinde gerceklestigi bir
mekanizmay1 ifade eder. Yaklasik 2600 yillik bir kokene sahip olan ve bireylerin ruh sagliginin
iyilestirilmesinde kanita dayali grup temelli bir miidahale yontemi olan bilingli farkindalik
temelli uygulamalar psikiyatri hemsireligi uygulamalarinda 6nemli bir yere sahiptir. Bu
yontem; bireyin dikkatini su ana vererek, mevcut deneyimleri yargilamadan gozlemleme ve
kabul etme becerilerini gelistirmeyi hedeflemektedir. Bilingli farkindalik uygulamalarinda
amagc, bireyin becerilerini giiclendirerek kendi diisiince ve duygularinin farkina varmalarini
saglamaktir. Ayn1 zamanda bilingli farkindalik temelli uygulamalar olumlu duygulanim, stres
yOnetimi, kronik agri, depresyon ve anksiyete gibi ruhsal hastaliklarin yonetiminde etkili bir
miidahale olarak karsimiza ¢ikmaktadir. Bu nedenle psikiyatri hemsireligi rol ve sorumluluklari
kapsaminda bireyi biitlinciil bakis acis1 ile degerlendirme, bireylerin biyopsikososyal
ihtiyaclarina yonelik bakim, egitim ve danigmanlik saglama noktasinda farkindalik temelli
miidahalelerin hemsirelik uygulamalarinda etkili oldugu vurgulanmaktadir. Bilingli farkindalik
uygulamalarinin fiziksel ve ruhsal sagligi iyilestirici etkileri g6z oniinde bulunduruldugunda;
psikiyatri hemsirelerinin hem kendileri hem de hastalari i¢in bilingli farkindaligin faydalarina
asina olmalar1 ve bilin¢gli farkindalik uygulamalarin1i hemsirelik bakimina dahil etmesi
onemlidir. Bu baglamda derlemede 6ncelikli olarak bilingli farkindalik kavramini tanimlamak,
bilingli farkindalik temelli miidahaleler ve teknikler hakkinda bilgi vermek ve psikiyatri
hemsireliginde bilingli farkindalik uygulamalarmin kullanimi konusunda literatiirii 6zetlemek
amaclanmustir.

Anahtar Kelimeler: Hemsirelik, Psikiyatri hemsireligi, Bilingli farkindalik
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ABSTRACT

Although we are exposed to many stimuli in our daily lives, we may not be aware of many of
them. On the other hand, mindfulness, defined by Kabat-Zinn in 1979, advocates paying
attention to and noticing the benefits of the moment experienced by moving away from
judgements as much as possible. In other words, it refers to a mechanism in which experiences
are realised moment by moment within the focus of attention. Mindfulness-based practices,
which have an origin of approximately 2500 years and are an evidence-based group-based
intervention method in improving the mental health of individuals, have an important place in
psychiatric nursing practices. This method aims to improve the individual's ability to observe
and accept current experiences without judgement by paying attention to the present moment.
The aim of mindfulness practices is to strengthen the individual's skills and make them aware
of their own thoughts and feelings. At the same time, mindfulness-based practices appear as an
effective intervention in the management of mental illnesses such as positive affect, stress
management, chronic pain, depression and anxiety. Therefore, it is emphasised that
mindfulness-based practices are effective in nursing practices at the point of evaluating the
individual from a holistic perspective within the scope of the roles and responsibilities of
psychiatric nursing and providing care, education and counselling for the biopsychosocial needs
of individuals. Considering the effects of mindfulness practices on improving physical and
mental health, it is important for psychiatric nurses to be familiar with the benefits of
mindfulness for both themselves and their patients and to include mindfulness practices in
nursing care. In this context, this review primarily aimed to define the concept of mindfulness,
provide information about mindfulness-based practices and techniques, and summarise the
literature on the use of mindfulness practices in psychiatric nursing.

Keywords: Nursing, Psychiatric nursing, Mindfulness.

GIRIS

Giinliik yagam aktivitelerimizi siirdiiriirken, siklikla her seyin planladigimiz gibi ilerlemesine o
kadar yogunlasiriz ki, i¢cinde bulundugumuz anin farkinda olmakta zorluk c¢ekebiliriz. Bu
durum, firsatlar1 gozden kagirmamiza, beklenmedik olumlu deneyimleri yeterince takdir
etmememize ve zorluklar karsisinda degerli deneyimler edinme siirecimizin engellenmesine
neden olabilir. Bilingli farkindalik, hosumuza giden veya gitmeyen yasama dair olan her seyi
su anda oldugu gibi yasayabilmeyi saglamaktadir (Atalay 2019). Bilingli farkindalik, igsel
deneyimlere ve disa vurulan eylemlere yonelik agik, tarafsiz bir farkindalii ve su anin
icerisinde olup bitenlere dikkat gostermeyi temsil etmektedir (Brown ve ark 2007). Bilingli
farkindalik temelli uygulamalar, bireylerin giinliik yasamda stres ve kaygiyla basa ¢ikma
stratejisi olarak veya hastalarin tibbi tedavi siireclerinde tamamlayici bir tedavi yontemi olarak
one ¢ikmaktadir (Williams ve Penman 2020). Bu baglamda derlemede 6ncelikli olarak bilingli
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farkindalik kavramini tanimlamak, bilingli farkindalik temelli miidahaleler ve teknikler
hakkinda bilgi vermek ve psikiyatri hemsireliginde bilingli farkindalik uygulamalarinin

kullanimi konusunda literatiirli 6zetlemek amag¢lanmustir.
BILINCLI FARKINDALIK

Bilingli farkindaligin tarihsel kokenleri, Buda'nin 2600 y1l 6nce farkindalik 6gretisinde hafiza,
dikkat ve farkindalig1 ifade etmek i¢in kullanilan eski Pali dilindeki “sati” kelimesine
dayanmaktadir (Levey ve Levey 2018). Bilingli farkindalia yonelik tanimlardan ilki
Nyanaponika Thera (1968) tarafindan “farkindalik, algilarimiza yalin bir dikkat vererek ve
vargilamalardan uzaklasarak gercekleri oldugu gibi gérmemizi saglar” seklinde yapilmistir
(Thera 1968). Kabat-Zinn tarafindan 1979 yilinda yapilan tanima gore bilingli farkindalik,
yargilardan olabildigince uzaklasarak yasanilan o anin getirilerine dikkat kesilme ve bunlar
fark etmedir (Kabat-Zinn 2021). Marlatt ve Ksiteller’in (1999) tanimina gore; bilingli
farkindalik, bireyin sefkatli ve kabullenici bir tutumla tiim dikkatini mevcut deneyime
yonlendirmesidir (Marlatt ve Kristeller 1999). Germer ve arkadaslarinin (2005) tanimina gore;
bilingli farkindalik, dikkatimizi ve farkindaligimizi mevcut deneyime tiim kalbimizle, anlayish
bir sekilde yonlendirmeyi igermektedir. (Germer ve ark 2005). Bu tanimlar dogrultusunda;
bilingli farkindaligin, dikkat odakli, yargilamasiz, agik fikirli, dost¢a, merakli, kabul edici,
sefkatli ve nazik bir tutum sergilemekle baglantili oldugu belirtilmektedir (Zhang ve ark 2021).

Bilingli Farkindalik anlari, uygulama siirekliliginin neresinde olurlarsa olsunlar bazi ortak
yonlere sahiptir. Germer, Siegel ve Fulton (2005) tarafindan tanimlanan bu ortak 6zellikler

sunlardir;

Kavramsal degildir: Bilingli farkindalik, diistince siire¢lerinden ayrilmis, somutlagsmis, sezgisel
bir farkindalik durumudur.

Sozel degildir: Bilingli farkindalik deneyimi kelimelerle ifade edilemez ciinkii farkindalik
kelimeler zihinde ortaya ¢ikmadan once olusmaktadir.

Simdiki zaman merkezlidir: Bilingli farkindalik her zaman simdiki anla ilgilidir. Diislincelere
dalmak bizi gegici olarak simdiki andan uzaklastirmaktadir.

Yargilayict degildir: Deneyimledigimiz seylerden hoslanmadigimiz durumlarda bilingli
farkindalik 6zgiirce ger¢eklesememektedir

Katilimcidir: Bilingli farkindalik bagimsiz ve ilgisiz bir gozlem degildir. Zihni ve bedeni
samimi, ancak engelsiz bir sekilde deneyimlemektir.

Ozgiirlestiricidir: Bilingli farkindaligin her an1 kosullanmis kederlerden kurtulmay1 saglar ve
ozglirlik kazandirir (Germer ve ark 2005).

Bilincli Farkindahktaki Temel Tutumlar

Bilingli farkindalik ii¢ 6nemli bilesenden olusmaktadir. Bunlar; dikkat, niyet ve tutumdur
(Atalay 2019). Dikkat, maruz kalinan ¢esitli uyaranlara odaklanma yetenegi olarak

tanimlanmaktadir (Brewer ve ark 2013). Maruz kalinan uyaranlara yonelik secici dikkatimizi
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belirleyen bilesen ise niyettir. Niyet, diisiince ve eylemleri bir hedef dogrultusunda bilingli bir
sekilde yonlendirmeyi saglayan karar verme yetisidir (Atalay 2019). Bilingli farkindaligin son
onemli bileseni ise tutumdur. Dikkati yonlendiren nitelikler, farkindaligin temel tutumlar
olarak adlandirilmistir (Shapiro ve ark 2006). Tutumlar, zihni sakinlestirme ve bedeni
rahatlatma, odaklanma ve daha net gorme yetisi kazanmanin temelini olusturmaktadir (Kabat-
Zinn 2021). Bilingli farkindaliktaki temel tutumlar; yargilarin farkina varma, sabir, baslangic
zihni, giiven, ¢abalamama, kabul ve akisina birakmadir (Kabat-Zinn 2010).

Yargilarin farkina varma: Yargilar zihinde hakimiyet kurarak i¢sel huzuru bulmakta zorluk
yasamaya sebep olabilmektedir (Kabat-Zinn 2021). Yargilarin farkina varma becerisi
gelistikce, zihinden gecen anlik diisiincelerin farkina varilmasi ve bu diislincelerin sebep
olabilecegi olumsuz duygularla bas etme kapasitesinin artacagi diisiiniilmektedir (Aktepe ve
Tolan 2020).

Sabir: Sabirli olmak her ana acik olmak ve her seye ihtiyaci olan zamani1 vermek anlamina
gelmektedir (Kabat-Zinn 2021). Sabur, bilingli farkindaligin tiim yonlerinin merkezinde yer
almaktadir (Ninivaggi 2019).

Baslangi¢ zihni: Baslangi¢ zihni, diinyayi ilk kez goren ve her yeni kesfe hayranlik duyan bir
bebegin gozlerine benzetilmektedir (Ninivaggi 2019). Baslangi¢ zihni, yasamdaki her seyi
sanki ilk defa goriiyormus gibi gérmeye istekli olan zihni temsil etmektedir (Kabat-Zinn 2021).
Giiven: Giiven, bireylerin yanlis kararlar vermis olsalar bile kendi kararlari iizerinde s6z sahibi
olmalarinda ve hayatlarinda daha fazla deneyim kazanmalarinda kritik bir rol oynamaktadir
(Aktepe ve Tolan 2020).

Cabalamama: Bilingli farkindalik, belirli bir enerji ve ¢aba gerektirir fakat temelde kendin
olmak disinda hicbir sey yapmama halidir. “Sakin olacagim, rahatlayacagim, agrimi kontrol
edecegim” gibi diislinceler bilingli farkindaligin kazanilmasina engel olmaktadir (Kabat-Zinn
2021). Gerektiginden fazla caba gostermek, hirsa doniliserek siirekli bir tatminsizlik ve
huzursuzluga neden olabilir. Cabalamama tutumu, bireyin yasadigi baski ve kaygiy1 azaltarak
kendine kars1 daha esnek olmasint miimkiin kilmaktadir (Stanley ve ark 2018, Ninivaggi 2019).
Kabul: Kabul, niteleyici sifatlar veya yorumlar eklemeden yasanilan deneyimleri oldugu gibi
gormek ve onaylamak anlamina gelmektedir. Kabul etme; pasif olma, boyun egme veya her
seyi tolere etme anlamlarina gelmemektedir (Ozok ve Tanhan 2018, Ninivaggi 2019). Kabul;
zorluklara ve keyifli anlara esit derecede acik olmayi, kazanma ve kaybetmeyi aym sekilde
karsilamay1, kendi veya bagkalarinin hatalarina tepki vermeden oOnce durup durumu
degerlendirmeyi kolaylagtirmaktadir (Atalay 2019).

Akisina birakma: Akisina birakma; yasanilan deneyimlerin, duygularin veya diislincelerin
oldugu gibi olmasina izin verme, anbean bu deneyimleri gozlemleme ve onlar1 oldugu gibi
kabul etmek anlamina gelmektedir (Kabat-Zinn 2021). Akisina birakma; bos vermek veya
onemsememek anlamlarina gelmemektedir. Ge¢mis deneyimler ve gelecege yonelik planlar
hakkinda siirekli diisiinmek yerine mevcut anin akisi iginde olmaktir (Atalay 2019).
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Bilingli Farkindalik Temelli Uygulamalarda Kullamlan Teknikler

Bilingli farkindalik temelli uygulamalarda kullanilan pratikler; meditasyon egzersizleri gibi
formal (sistematik) ve farkinda yemek yeme gibi giinliik yasamin her aninda kullanilabilen
informal pratikler olarak ikiye ayrilmaktadir (Atalay 2019). Bilingli farkindalik formal
pratikleri; beden taramasi, oturma meditasyonu, yliiriiylis meditasyonu ve yoga
uygulamalarindan olusmaktadir (MacCoon ve ark 2012). Formal pratikleri kisaca tanimlayacak
olursak ilki olan beden taramasi; beden farkindaligini gelistirme, bedensel duyumlari
yargilamadan ve kabullenici bir bi¢imde algilama amaciyla dikkatin belirli bir sira ile bedenin
her boliimiine yonlendirilmesi siirecini ifade etmektedir (Atalay 2019; Kabat-Zinn 2021).
Oturma meditasyonu ise nefes, beden, duygular, duyular, sesler ve diisiincelerin farkinda
olmayr tanimlamaktadir (Atalay 2019). Bir diger formal pratik olan bilingli farkindalikla
yapilan yiirliylis, bir yere varma amaci olmadan uygun bir tempo (genellikle yavas) belirlenerek
yuriirken; dikkatin nefes ve bedene yonlendirilmesini icermektedir (Kabat-Zinn 2021). Son
olarak farkindalikli yoga ise zihin, beden ve ruhun biitiinlesmesini saglayan bir rehberdir. Hatha
yogaya gore; bireyler fiziksel duruslarin, nefes kontroliiniin ve meditasyonun bilingli ve dikkatli
bir sekilde uygulanmasina katildikga, gelismis refah, kendini kesfetme ve derin bir i¢ huzur
duygusuna dogru doniistiiriici bir yolculuga ¢ikmaktadir (Sahoo ve ark 2023). Hatha yoga;
bedeni kesfetmek, bedenin daha rahat, ¢evik, gii¢lii, esnek ve dengeli olmasina yardimeci
olmaktadir (Kabat-Zinn 2021). Bilingli farkindalik informal pratikleri; giinlikk aktivitelerin
bilingli farkindalikla yerine getirilmesini icermektedir. Bu pratiklere 6rnek olarak; farkinda arag
kullanma, farkinda yiiriime veya farkinda ders ¢aligma gibi uygulamalar verilebilir (Aktepe ve
Tolan 2020).

PSIKiYATRI HEMSIRELiIGi VE BILINCLIi FARKINDALIK TEMELLI
UYGULAMALAR

Psikiyatri hemsirelerinin; bireyleri biitiinciil bakis acis1 ile degerlendirme, bireylerin
biyopsikososyal ihtiyaglarina yonelik bakim, egitim ve damigsmanlik saglama gibi rol ve
sorumluluklar1 bulunmaktadir. Terapi yontemleri konusunda uygun egitimleri almis psikiyatri
hemsireleri, bireylerin ihtiyaglarina yonelik terapiler uygulayabilmektedir (Malakian ve ark
2022). Bilingli farkindalik, terapotik etkilesimlerin birgok bilesenini hem danisanlar hem de
psikiyatri hemsireleri i¢in entelektiiel bir aktiviteden gercek bir deneyime tagima potansiyeline
sahiptir (Tusaie ve Edds 2009). Bilingli farkindalik temelli uygulamalar; bireylerin ruh
sagliginin iyilestirilmesinde psikiyatri hemsireligi uygulamalarina zemin hazirlayan kanit
temelli bir miidahale yontemidir. Bilingli farkindalik temelli uygulamalarin, fiziksel ve ruhsal
hastaliklar {izerinde 1iyilestirici etkisini destekleyen giliclii kanitlar bulunmaktadir. Bu
uygulamalarin  kullanilmasinda psikiyatri hemsirelerinin ideal bir konumda oldugu
vurgulanmaktadir (Williams ve ark 2015). Psikiyatri hemsirelerinin, bireylerde bilingli
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farkindalik gelisimini destekleyebilmesi icin kendilerinin de bilingli farkindalik becerilerine
sahip olmalar1 biiyiik &neme sahiptir (Atag Oksiiz 2023).

Ilgili literatiir incelendiginde bilingli farkindalik temelli stres azaltma, bilissel terapi, sefkatli
yasam programi vb. miidahale programlarinin gelistirildigi ve etkinliginin degerlendirildigi
gorilmektedir. Kabat-Zinn tarafindan 1979 yilinda fibromiyalji hastalarinin deneyimledigi
stres ve kaygi diizeylerini azaltmak amaciyla Bilingli Farkindalik Temelli Stres Azaltma
Programi (MBSR) gelistirilmistir (Atag Oksiiz 2023). MBSR, bireylerin fiziksel ve ruhsal
sagliklari1 gelistirmek amactyla egitim aldiklart aktif bir Ogrenme siireci olarak
tanimlanmaktadir. Bu Ogrenme siireci nefes almakla baslamakta ve dikkatin ayak
parmaklarindan basin tepesine kadar tiim viicut boliimlerine yoOnlendirilmesiyle devam
etmektedir (Atag Oksiiz 2023). MBSR, haftada iki saat siiren toplam sekiz oturumdan, sessizlik
giinlinden ve farkindalik becerilerini gelistiren ev 6devlerinden olusmaktadir (Ruijgrok-Lupton
ve ark 2018). MBSR’ye aktif madde bagimliligi, mevcut intihar diisiincesi, psikoz, akut
depresyon veya diger major psikiyatrik tanilar1 olan bireylerin katilmasi uygun
goriilmemektedir (Atalay 2019). Bir diger program olan Bilin¢li Farkindalik Temelli Biligsel
Terapi (MBCT) ise Teasdale, Segal ve Williams tarafindan major depresif bozuklugu olan
hastalarda relaps1 onleme amaciyla gelistirilen bir yontemdir (Teasdale ve ark 2000). MBCT;
geleneksel farkindalik uygulamalari, bilingli farkindalik temelli stres azaltma ve bilissel
davranisci terapinin dgelerini iceren grup tabanl bir miidahaledir (Tickell ve ark 2020). MBCT,
bireylerin farkindaliklarin1 artirarak, ruminatif diisiince kaliplarinin farkina varmalarina;
depresif relapsa neden olan diisiince, duygu ve bedensel duyumlarla iliskilerinde radikal bir
degisim yapmalarina yardimci olmaktadir (Segal ve ark 2012). MBCT, kronik stres ve
anksiyete bozukluklarinin tedavisinde; kronik hastaligi olan bireylerde meydana gelen
yorgunluk, agr1 ve duygusal sikint1 gibi semptomlar1 azaltmak amaciyla da kullanilmaktadir
(Van Son ve ark 2011, MacKenzie ve ark 2018). Farkindalik ve sefkat gelisimini derinlestirmek
isteyen bireylere yonelik olarak Bilin¢gli Farkindalik Temelli Sefkatli Yasam Programi (MBCL),
Brink ve Koster tarafindan daha once farkindalik uygulamalari deneyimi olanlar i¢in takip
programi olarak gelistirilmistir (Brink ve Koster 2015). MBCL egitimini tamamlayan
bireylerin, aci, 1zdirap ve stresle daha saglikl bir sekilde basa ¢ikmayi, kisilerarasi iliskilerinde
denge saglamay1 ve yasamlarinda nezaket ve mutlulugu artirmanin yollarin1 6grenmeleri
amaclanmaktadir (Ondrejkova ve ark 2022). MBCL, giinliik yasama odaklanmaktadir. Temel
farkindalik egitim uygulamalarinda ogretilen egzersizleri giinliik yasamina entegre eden
bireyler, MBCL ile farkindaliklarini derinlestirme imkani bulmaktadir (Bartels-Velthuis ve ark
2016).

Konuyla ilgili yapilan caligmalar incelendiginde bilingli farkindalik temelli uygulamalarin
bireylerin ruh sagligmin iyilestirilmesinde énemli etkilerinin oldugu belirtilmektedir. Ornegin
Inam ve Giingdr Satilmis (2024) tarafindan infertilite tedavisi goren kadinlarda mobil

farkindalik temelli hemsirelik miidahalesinin kadinlarin psikososyal durumuna etkisi
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incelendigi ¢aligmada kadinlarin depresyon ve anksiyete semptomlarinin azaldigi, farkindalik
diizeyinin ve infertilite 6z yeterliliginin ve uyumlulugunun artirdigi bulunmustur (inam ve
Giingor Satilmis 2024). Kaplan ve Ozbas Gengarslan (2024) tarafindan Bipolar bozukluk tanisi
almis hastalarina 6 seans uygulanan bilingli farkindalik temelli psikoegitim programinin
hastalarda farkindalik diizeyini ve duygu diizenleme stratejilerini artirmada, algilanan stres
diizeyini azaltmada etkili oldugu belirlenmistir (Kaplan ve Ozbas Gengarslan 2024). Benzer
sekilde bipolar bozukluk tanis1 almis kadinlara 12 seans pozitif odakli farkindalik terapisi
uygulanmistir. Calisma sonucunda; terapisinin kadinlarin stres diizeyini iyilestirmede, yasam
kalitesini artirmada ve ruhsal iyilik halini gelistirmede etkili oldugu vurgulanmistir (Boostani
ve Tabatabaeinejad 2023). Abdelaal ve El-Ashry (2024) tarafindan madde kullanim bozuklugu
olan erkek hastalarda farkindalik temelli niiksetme 6nleme programinin uygulandigi randomize
kontrollii ¢aligmada; deney grubundaki katilimcilarin, degisime hazir olma, 6z yeterlilik ve
farkindalik diizeylerinin 6nemli derecede arttigi ve madde kullanim isteklerinin azaldigi
sonucuna varilmistir (Abdelaal ve El-Ashry 2024). Yiiksel ve Bahadir Yilmaz (2020) tarafindan
hemsirelik Ogrencileriyle yapilan yar1 deneysel ¢alismada grup farkindalik temelli biligsel
terapinin farkindalik, depresyon, anksiyete ve stres diizeylerine etkisi incelenmistir. Calisma
sonucunda; grup farkindalik temelli biligsel terapi programinin 6grencilerin bilingli farkindalik
ve stres diizeyleri lizerinde olumlu bir etkiye sahip oldugu belirlemistir. Calismada 6grencilerin
depresyon ve kaygi puan ortalamalarinda azalma olmasina ragmen istatistiksel olarak anlamli
bir azalma olmadig1 bulgulanmistir (Yiiksel ve Bahadir Yilmaz 2020). Cakir ve arkadaslari
(2024) tarafindan lisans Ogrencileriyle yapilan ¢aligmada; 6grencilerin internet bagimliligi,
uyku kalitesi ve bilingli farkindalik diizeyleri arasindaki iligki incelenmistir. Calismaya gore;
ogrencilerin bilingli farkindalik diizeyleri artikga uyku kalitelerinin iyilestigi ve internet
bagimliliklarinin azaldigi, internet kullanim siiresi arttiginda uyku kalitesinin olumsuz
etkilendigi saptanmistir. Bu ¢alismada; bilingli farkindaligin, internet bagimliligint 6nemli
Olclide azalttig1 ve dolayli olarak uyku kalitesine iyilestirici etkiler sagladigi belirlenmistir
(Cakar ve ark 2024). Yaman ve arkadaslar1 (2022) tarafindan hemsirelik 6grencilerinde sosyal
medya bagimlilig ile bilingli farkindalik ve 6z sefkat diizeyleri arasindaki iliskinin incelendigi
caligmada; yiiksek bilingli farkindalik ve 6z sefkat diizeylerinin sosyal medya bagimliliginin
azalttig1 belirlenmistir (Yaman ve ark 2022).

SONUC

Bilingli farkindalik temelli uygulamalarin, bireylerin ruh saglhiginin iyilestirilmesinde, stres
yOnetiminin saglanmasinda, bas etme becerilerinin gelistirilmesinde ve yasam kalitesinin
artmasinda etkili oldugu sOylenebilir. Bu baglamda bilingli farkindalik temelli uygulamalarin
kullaniminin arttirilmasi ve desteklenmesi, bireysel ve toplumsal ruh sagligina pozitif katki
sunabilir. Bilingli farkindalik temelli uygulamalarin egitmenleri arasinda yer alan psikiyatri
hemsirelerinin ilgili alanda gelisimlerinin desteklenmesi hasta bakim kalitesinin artirilmasi

acisindan kritik bir Oneme sahiptir. Psikiyatri hemsireligi alaninda bilingli farkindalik
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egitimlerinin yayginlastirilmasi, bu tiir uygulamalarin bakim siireglerine dahil edilmesi ve
bireylerin yasam donemlerine 6zgii sorunlarina yonelik etkili miidahalelerin olusturulabilmesi

icin gerekli is birliklerinin kurulmasi 6nem arz etmektedir.
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OZET

Amag: Bu calisma din gorevlilerinin ruhsal hastaliklara yonelik inang ve ruh sagligi
okuryazarlig1 diizeylerinin belirlenmesi; ruhsal hastaliklara yonelik inanglar1 ve ruh sagligi

okuryazarlig iligkisinin degerlendirilmesi amaciyla yapilmistir.

Yontem: Tanimlayict ve iligki arayict tiirde olan bu calisma 442 din gorevlisi ile yiiriitiildii.
Veriler “Kisisel Bilgi Formu”, “Ruhsal Hastaliga Yonelik Inanglar Olgegi” ve “Ruh Saglig

Okuryazarligi Olgegi” araciliyla yiiz yiize toplandi. Veriler Bagimsiz gruplarda t testi, ANOVA

ve pearson korelasyon analizi ile degerlendirilmistir.

Bulgular: Din gérevlilerinin Ruhsal Hastalia Yonelik Inanglar Olgegi puan ortalamasinin
49,90+17,81; Ruh Saghigi Okuryazarligi Olgegi puan ortalamasinin ise 15,40+3.27 oldugu
belirlenmistir. Ruhsal hastalig1 olan bireylerin toplumdan diglandigini diisiinen ve ruhsal
hastaliklar hakkinda bilgi edinmek amaciyla arama motorlarini kullanan din gorevlilerinin
ruhsal hastaliklara yonelik inancinin daha olumsuz oldugu belirlenmistir. Ruhsal hastaliklar
hakkinda bilgi edinmek amaciyla saglik profesyonellerinden destek alan ve basili materyalleri
kullanan din gorevlilerinin ruhsal hasta/hastaliklardan daha az utandig1 bulunmustur.

Sonug: Damgalamay1 6nlemede toplum liderleri arasinda yer alan din gorevlilerinin ruhsal
hastaliklar hakkinda bilgi diizeylerinin ve farkindaliginin artirilmasina yonelik programlarin
yuriitiilmesi ve lisans miifredatina Ruh sagligi, ruhsal hastaliklar ve damgalanma konularinin

eklenmesi Onerilebilir.

Anahtar Kelimeler: Din gorevlisi, Ruhsal hastaliklara yonelik inang, Ruh saghigi
okuryazarligi, Psikiyatri Hemsireligi
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ABSTRACT

Aim: This study was conducted to determine the levels of religious officials' beliefs about
mental illness and mental health literacy and to evaluate the relationship between their beliefs
about mental illness and mental health literacy.

Method: This descriptive and correlational study was conducted with 442 religious officials.
Data were collected face-to-face using the “Personal Information Form”, “Beliefs about Mental
Illness Scale” and “Mental Health Literacy Scale”. The data were analyzed by independent
samples t-test, ANOVA and Pearson correlation analysis.

Findings: The mean score of the Beliefs about Mental Iliness Scale was 49.90+17.81 and the
mean score of the Mental Health Literacy Scale was 15.40+3.27. It was determined that the
beliefs of religious officials who thought that individuals with mental illness were excluded
from society and who used search engines to obtain information about mental illnesses were
more negative. It was found that clergy who received support from health professionals and
used printed materials to obtain information about mental illnesses were less ashamed of mental
patients/illnesses.

Conclusion: It may be recommended to carry out programs to increase the level of knowledge
and awareness of religious officials, who are among the community leaders in preventing
stigmatization, about mental illnesses, and to add the topics of mental health, mental illnesses
and stigmatization to the undergraduate curriculum.

Keywords: Religious officer, Beliefs about mental illness, Mental health literacy, Psychiatric
Nursing

GIRIS

Ruhsal hastalik, bireyin duygu, diislince ve davraniglarimi etkileyen ciddi bir hastaliktir
(Duckworth, 2013). Diinya genelinde engelliligin 6nde gelen nedenlerinden biri olan ruhsal
hastaliklar 6liimciil olmayan tiim yiiklerin %23'linii olusturmaktadir (Schnyder ve ark., 2021).
Diinya Saglik Orgiitii, tiim diinyada bir milyona yakin insanin ruhsal bir problem yasadigini ve
gelecekte her 4 kisiden birinin yasamlarinin herhangi bir doneminde ruhsal ya da noérolojik
rahatsizliklardan etkilenebilecegini bildirmektedir. Bu durum, 2019'da kiiresel hastalik
yiikiiniin %10' unu ve sakatlikla gegen yillarin %25'ini olusturmakta olup Diinya Saglik Orgiitii
2022 yilinda yaymladig1 ruh sagligi raporunda en yaygin ruhsal hastaliklarin depresyon ve
anksiyete oldugu ifade edilmektedir (WHO, 2022).

Ruhsal hastaliklarin tedavisinde ilerlemeler kaydedilmis olmasina ragmen toplumun ruhsal
hastalig1 olan bireye yonelik tutum ve davraniglari bireylerin tedaviye uyumunu hatta tedavi
olma istegini etkileyebilmektedir. Ayrica ruh sagligi sorunu olan kisilere yonelik damgalayici
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tutumlar ve olumsuz inanglar, ruhsal hastalig1 olan bireyin yani sira bireyin yakin cevresi,
bakim vericileri ve toplumdaki diger bireyleri de negatif yonde etkileyebilmektedir
(Igbinomwanhia ve ark 2013). Literatiir incelendiginde ruhsal hastalig1 olan bireylere yonelik
olumsuz tutumlar ile hemen hemen toplumun her kesiminde karsilasildigi, hasta bireylerin
tehlikeli ve saldirgan olarak algilandigi, iletisim ve sosyal becerilerinin smnirli olarak
degerlendirildigi ve hayatlarinin sorumlulugunu alamayacaklarinin diigiiniildiigii gériilmektedir
(Dias Neto & Maugi, 2022; Batastini ve ark., 2018; Yildiz ve ark., 2019).

Ruhsal hastalig1 olan bireyleri ve yakin ¢evresini toplumun olumsuz tutum ve davraniglarindan
korumada en Onemli noktalardan biri toplumun var olan tutum ve davraniglarinin
degerlendirilmesi ve toplumun egitilmesidir. Bu noktada ruh sagligi okuryazarligi kavrami
karsimiza ¢ikmaktadir. Ruh sagligi okuryazarligi, meslek disi kisilerin ruh sagligi bozukluklari
ve tedavisi hakkindaki inanglar1 ve bilgilerini ifade etmektedir (Goktas ve ark. 2018). Kutcher
ve ark (2016) gore Ruh sagligi okuryazarhiginin dort temel bileseninden biri ruhsal
hastalik/hastalara yonelik damgalamayi1 azaltmaktir (Kutcher ve ark., 2016). Ruh sagligi
okuryazarligindaki artig, ruh saghigi hakkindaki bilgi ve tutumun yani sira, ruh sagligi
bozuklugu olan kisilere yonelik tutumu olumlu yonde etkiler ve damgalamay azaltir (Yap ve
ark., 2012; Evans-Lacko ve ark., 2013; AznarLou ve ark. 2015; Corrigan ve ark.,2015, Perry
ve ark., 2014).

Bir toplumda ruhsal hastaliklara yonelik tutum ve davraniglarin belirlenmesi, degistirilmesi,
hastaliklar konusunda farkindaligin saglanabilmesi agisindan toplumdaki kanaat 6nderlerinden
destek alinmasi hatta onlarin var olan tutum ve yargilarinin belirlenmesi, degisimin kanaat
onderlerinden baslatilmas1 gerekmektedir (A¢ikgdz ve Akkus, 2018). Ruhsal hastaligi olan
birey ve yakinlarmin tibbi tedavi disinda biiyiik oranda din gorevlileri aracilifiyla c¢are
aradiklar1 ancak bu gorevlilerin ruhsal hastaliklar hakkinda yeterince bilgi sahibi olmadiklari
goriilmektedir (Giingérmiis ve ark., 2014). Ayrica din gorevlileri manevi teshis ve tedavide
bulundugunda ruhsal hastalifi olan bireylerin tibbi tedavi ve yardim almasim
geciktirebilmektedir (Ibrahim ve ark.,, 2019). Bu nedenle toplum liderleri arasinda
degerlendirilen din gorevlilerinin ruhsal hastaliklara yonelik inancglar1 ve konuya iliskin bilgi
durumlar1 6nem arz etmektedir. Ayn1 zamanda din gorevlilerinin toplumun olumsuz tutum ve
davraniglarin1 azaltmada, hastalarin ve yakinlarinin tibbi tedavinin 6nemini anlamasinda, tibbi
tedaviye yoOnelmesinde ve damgalamanin azaltilmasinda ciddi katkilarmin olacagi
diistintilmektedir. Bu baglamda ¢alisma din gorevlilerinin ruhsal hastaliklara yonelik inang ve
ruh saglig1 okuryazarligi diizeylerinin belirlenmesi; ruhsal hastaliklara yonelik inanglar1 ve ruh
saglig1 okuryazarligi iliskisinin degerlendirilmesi amaciyla yapilmigtir.

Arastirma sorulari

1- Din gorevlilerinin ruhsal hastaliklara yonelik inan¢ ve ruh saglhigi okuryazarligi puan
ortalamasi nedir?
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2- Din gorevlilerinin ruhsal hastaliklara yonelik inan¢ puan ortalamasi sosyodemografik
degiskenlere gore farklilasmakta midir?

3- Din gorevlilerinin ruhsal hastaliklara yonelik inang¢ puan ortalamasi ruhsal hasta/hastaliklarla
ilgili bilgi ve tutumlarina gore farklilagsmakta midir?

4- Din gorevlilerinin ruhsal hastaliklara yonelik inan¢ puan ortalamasi ile ruh saghigi
okuryazarlig1 puan ortalamasi arasinda iligki var midir?

GEREC ve YONTEM

Arastirmanin tiirii

Arastirma tanimlayicr iligki arayicr tiirde tasarlanmistir.
Arastirmanin evren ve orneklemi

Bu aragtirma Konya ili Sel¢uklu ilgesinde yer alan cami ve kuran kursu birimlerinde 01 Mart -
30 Haziran 2023 tarihleri arasinda yiiriitiilmiistiir. Arastirmanin evrenini Konya Selcuklu Ilge
Miiftiiliigline bagli cami ve kuran kurslarinda gorev yapan din gorevlileri (n=1071)
olusturmaktadir. Arastirmanin 6rnek biiyiikliigli G-power 3.0.10 programi ile ¢ift yonlii p
degeri dogrultusunda hesaplanmustir (Faul ve ark, 2007). Orneklem biiyiikliigii Y1ldirim ve ark
(2018) tarafindan yapilan bir ¢aligmadaki ruhsal hastaliklara yonelik inang puan ortalamasi
(52,42+11,74) dikkate alinarak, etki biiyiikligl 0,1545997, %90 gii¢ ve %95 giiven araliginda
442 olarak belirlenmistir. Sonug olarak calismaya katilmaya goniillii olan ve veri toplama
formlarin eksiksiz dolduran 442 din gorevlisi ile ¢alisma tamamlanmistir. Din goérevlilerinin

seciminde gelisigiizel 0rnek se¢cim yontemi kullanilmistir.
Veri toplama araclar

Calismanin verileri arastirmacilar tarafindan “Kisisel Bilgi Formu”, “Ruhsal Hastaliga Y 6nelik
Inanglar Olgegi” ve “Ruh Saghg Okuryazarhigi Olgegi” kullanilarak toplandi.

Kisisel Bilgi Formu; 1lgili literatiir kapsaminda hazirlanan Kisisel bilgi formunda din
gorevlilerinin sosyodemografik o6zelliklerini (yas, cinsiyet, medeni durum, egitim durumu,
meslekte ¢aligma stiresi, yakin ¢evresinde ruhsal hastalig1 olan birey varligi, kendisinde ruhsal
hastalik varligi, ruhsal hastalik bilgisi varligi, bilgiyi nereden edindigi, ruhsal hastalig1 olan
bireylerin dislanma durumu, ruhsal hastalik nedeni) degerlendiren 11 soru bulunmaktadir
(Igbinomwanhia ve ark, 2012; Giingdrmiis ve ark, 2014; Aznar-Lou ve ark., 2015).

Ruhsal Hastaliga Yénelik Inanclar Olgegi; Hirai ve Clum (2000) tarafindan gelistirilen ve
Tiirkge gecerlik ve giivenilirligi Bilge ve Cam (2008) tarafindan gerceklestirilen 6lgek 21
maddeden olusmaktadir. Olgek altil1 likert tipi bir dlgek olup, “Tamamen katilmiyorum: 0,
Cogunlukla katilmiyorum: 1, Kismen katilmiyorum: 2, Kismen katiliyorum: 3, Cogunlukla
katiliyorum: 4, Tamamen katiliyorum: 57 seklinde puanlanmaktadir. Olgek hem toplam puan
hem de alt dlgek puanlari iizerinden yorumlanmakta olup, 6l¢ek ve alt dlgeklerden alinan
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yiiksek puan olumsuz inanci ifade etmektedir. Olgek ii¢ alt 5lgekten olusmaktadir. Tehlikeli Alt
Olgegi: Bu alt 6lgek ruhsal hastaliklarin ve hastalarin tehlikeli oldugundan bahseder. Alt dlgek
1.,2.,3.4.5., 6.,7., 13. maddeleri icermektedir. Caresizlik ve Kisileraras: iliskilerde Bozulma
Alt Olgegi: Bu alt 6lgek ruhsal hastaliklari kisilerarast iliskiyi etkileme ve buna bagl ¢aresizlik
durumlarindan bahseder. Bireyin 6zellikle duygusal etkilenmesinden dolayi, ruhsal hastalikli
bireylerle kisilerarasi iligki siirecinde kendini engellemesini ve c¢aresizlik yasandigini ifade
eder. Alt ol¢ek 8, 9, 10, 11, 14, 16, 17, 18, 19, 20, 21.maddeleri igermektedir. Utanma Alt
Olgegi: Bu alt dlgek ruhsal hastaliga yonelik bireylerin utanma duygusu yasadigini ifade eder.
Alt dlgek 12. ve 15. maddeleri icermektedir. Olgegin cronbach o katsayis1 0.82, caresizlik ve
kisilerarasi iliskilerde bozulma alt boyutu icin cronbach a katsayisi 0.80, tehlikeli alt boyutu
icin cronbach o katsayis1 0.71, utanma alt boyutu i¢in cronbach o katsayis1 0.69 olarak
belirlenmistir. Bu ¢alismada 6l¢egin cronbach a katsayisi 0.88, tehlikeli alt boyut cronbach o
katsayis1 0.73, garesizlik ve kisilerarasi iliskilerde bozulma alt boyutu i¢in cronbach a katsayisi
0.85 ve utanma alt boyutu i¢in cronbach o katsayis1 0.66 olarak belirlendi.

Ruh Saghgr Okuryazarhigi Olgegi; Jung ve arkadaslari tarafindan gelistirilen (2016), Tiirkge
gegerlik ve gilivenirligi Goktas ve ark. (2020) tarafindan gergeklestirilen RSOY 6lgegi 3 alt
boyuttan ve 22 maddeden olusmaktadir. Bilgi Odakli RSOY alt boyutunda 10 madde, Inang
Odakli RSOY alt boyutunda 8 madde, Kaynak Odakli RSOY alt boyutunda 4 madde
bulunmaktadir. Olgekten alinabilecek puan 0-22 arasinda degismektedir. Olgegin ilk iki alt
boyutunda bulunan 18 soru altili Likert tipinde olup, cevaplar1 “kesinlikle katilryorum,
katiliyorum, kararsizim, katilmiyorum, kesinlikle katilmiyorum, bilmiyorum” seklindedir.
Kaynak odakli RSOY alt boyutunda bulunan 4 sorunun cevabi ise “evet, hayir” seklindedir.
Sorulara “kesinlikle katiliyorum”, “katiliyorum” ve “evet” cevabi verildiginde “1 puan” diger
cevaplar “0 puan” olarak degerlendirilmektedir. Olgegin 11-18’inci maddeleri arasindaki
maddeler (11 ve 18 dahil, yani inang odakli RSOY alt boyuta ait maddeler) ters kodlanmaktadir.
RSOY-Olgegi’nin cronbach a katsayist 0.71 bulundu. Bu calismada 6lgegin cronbach a
katsayis1 0.65 olarak belirlendi.

Verilerin toplanmasi

Bu calismanin verileri 01 Mart — 30 Haziran 2023 tarihleri arasinda Selguklu ilgesine bagh
mahallelerde gorev yapan din gorevlilerinden toplanmistir. Arastirmaci din gorevlilerinin
caligma siireclerini aksatilmayacak sekilde calistiklar1 ortamda yiiz yiize anket yontemi ile

verileri toplamistir. Veri toplama siireci ortalama 25dk stirmiistiir.
Verilerin analizi

Arastirma verilerinin analizinde IBM SPSS 25 paket programi kullanilmistir. Veriler sayi,
yiizde, ortalama ve standart sapma seklinde 6zetlenmistir. Verilerin normal dagilima uygunlugu
Kolmogrov-Smirnov testi ve Q-Q grafigi ile degerlendirilmis ve verilerin normal dagilim
gosterdigi belirlenmistir. Verilerin degerlendirilmesinde bagimsiz gruplarda t testi, ANOVA ve
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pearson korelasyon analizi kullanilmistir. Sonuglar %95°lik giliven araliginda, anlamlilik p
<0,05 diizeyinde degerlendirilmistir.

Arastirmanin Etik Yonii

Arastirmaya baslamadan 6nce Selguk Universitesi Hemsirelik Fakiiltesi Girisimsel Olmayan
Klinik Aragtirmalar Etik Kurulu’ndan etik kurul onami (Karar sayisi: 2023/25), Konya Selguklu
ilge miftiliginden kurum izni alinmis ve c¢alisma Helsinki Deklarasyonu ilkeleri
dogrultusunda gerceklestirilmistir. Calisma kapsaminda din gorevlilerine ¢aligmanin amaci
aciklanmis ve bilgilendirilmis goniillii olur alinmistir. Ayrica 6lg¢ekleri Tiirkgeye uyarlayan
yazarlardan e-posta yoluyla gerekli izinler alinmustir.

BULGULAR

Calismaya katilan din gorevlilerinin Ruhsal Hastaliga Yonelik Inanglar Olgegi toplam puan
ortalamast 49,90+17,81; tehlikeli alt boyutu puan ortalamasi 21,61+7,32; caresizlik ve
kigilerarasi iligskilerde bozulma alt boyut puan ortalamasi 26,68+10,94; utanma alt boyut puan
ortalamas1 1,59+2,26 olarak belirlendi. Din gérevlilerinin Ruh Sagligi Okuryazarligi Olgegi
toplam puan ortalamasi 15,4043,27 dir (Tablo 1).

Tablo 1. Din Gérevlilerinin, Ruhsal Hastaliklara Yénelik Inan¢ ve Ruh Saghg
Okuryazarhgi Puan Ortalamasi Dagilimi (n= 442).

Olgekler ve Alt Boyutlari Ort+Ss Min-Max  Cronbach alfa
katsayisi
Ruhsal Hastahiga Yonelik inanclar Olcegi Toplam Puan Ort 49,90+17,81  0-102 0,884
Tehlikeli Alt Boyut Puan Ort 21,61+7,32 0-40 0,739
Caresizlik ve Kisileraras: iliskilerde Bozulma Alt Boyut Puan Ort 26,68+10,94 0-55 0,845
Utanma Alt Boyut Puan Ort 1,5942,26 0-10 0,666
Ruh Saghg Okuryazarhg Olgegi Toplam Puan Ort 15,40+3,27 1-22 0,654

Din gorevlilerinin yas ortalamalarmin 41,80+8,74 oldugu belirlenmistir. Din gorevlilerinin
%355, 7’sinin kadin oldugu, %90,7’sinin evli oldugu, %59,7’sinin lisan ve {stii egitime sahip
oldugu ve %69,7’sinin 11 yil ve iizeri din gorevlisi olarak c¢alistigi belirlenmistir. Din
gorevlilerinin baz1 sosyodemografik 6zelliklerine gore ruhsal hastaliklara yonelik inanglar puan
ortalamasi incelendiginde; ¢alismaya katilan din goérevlilerinin cinsiyet ve medeni durumu ile
ruhsal hastaliklara yonelik inanglar Olgegi toplam puan ortalamasi ve alt boyut puan
ortalamalar1 arasindaki farkin istatistiksel olarak anlamli olmadig: belirlenmistir (p>0,05). Din
gorevlilerinin egitim durumu ile ruhsal hastaliklara yonelik inanclar 6l¢egi tehlikeli alt boyut
puan ortalamasi arasindaki farkin istatistiksel olarak anlamli oldugu belirlenmistir (p<0,05).
Farklilig1 belirlemek amaciyla yapilan ikili karsilastirma sonuglarima gore; lisans ve Ustil
egitime sahip din gorevlilerinin tehlikeli alt boyut puan ortalamasi 6n lisans egitime sahip din
gorevlilerine gore anlamli bir sekilde farklilagsmaktadir. Din gorevlilerinin ¢alisma yili ile ruhsal
hastaliklara yonelik inanglar 6lcegi utanma alt boyut puan ortalamasi arasindaki farkin
istatistiksel olarak anlamli oldugu belirlenmistir (p<0,05). Farklilig1 belirlemek amaciyla
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yapilan ikili karsilastirma sonuglarina gore; 6-10 yil aras1 calisma yili olan din gorevlilerinin
utanma alt boyut puan ortalamasi 11 yil ve {izeri ¢alisma yil1 olan din goérevlilerine gére anlamli
bir sekilde farklilagsmaktadir (Tablo 2).
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Tablo 2. Din Gérevlilerinin Ruhsal Hastaliklara Yénelik inanclar Olcegi Alt Boyut ve Toplam Puan Ortalamasi ile Sosyodemografik
Ozellikleri Arasindaki iliski (n=442)

Degiskenler Sayi (Yiizde) Tehlikeli  Alt  Boyut | Caresizlik ve Kisileraras1 | Utanma Alt Boyut | Ruhsal Hastaliklara Yonelik
Ort+Ss iliskilerde Bozulma Alt Boyut | Ort+Ss inanclar Olcegi Ort+Ss
Ort£Ss
Cinsiyet Kadin 246 (55,7) 21,74+7,13 26,92+10,62 1,58+2,31 50,26+17,35
Erkek 196 (44,3) 21,45+7,56 26,38+11,34 1,60£2,19 49,44+18.,40
t=0,419 t=0,514 t=-0,058 t=0,481
p= 0,676 p=0,607 p=0,954 p=0,631
Medeni Evli 401 (90,7) 21,63+7,34 26,83+10,84 1,61£2,29 50,08+17,79
Durum Bekar/Bosanmis 41 (9,3) 21,41+7,12 25,24+11,89 1,39+1,90 48,04+18,13
t=0,186 t=0,887 t=0,608 t=0,698
p=0,852 p=0,376 p=0,543 p=0,485
Egitim Lise 23(5,2) 20,6548,75 27.2149,97 2,3942.95 50,26:19,26
Durumu Onlisans 155 (35,1) 20,25+8,03 2536=11,65 1,5642,25 47,18+19,40
Lisans ve {istii 264 (59,7) 22,50+7,32 27.42+10,54 1,5442,19 51,46=16,54
F=4,874 F=1,764 F=1,511 F=2,855
p=0,008** p=0,173 p=0,222 p=0,059
Calisma Yih | 15 70 (15,8) 22,4246,97 27.2010,46 1,7542,24 51,38+17,00
6-10 64 (14,5) 21,56+7,24 26,06+11,12 2,23+2.75 49,85+18,51
11 ve tizeri 308 (69,7) 21,44+7,42 26,70+11,03 1,42+2,13 49,57+17,88
F=0,516 F=0,181 F=3,649 F=0,295
p=0,597 p=0,835 p=0,027* p=0,745

t: Student-t Test, F: Oneway ANOVA, *p<0,05, **p<0,01
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Din gorevlilerinin %32,4linlin yakin ¢evresinde ruhsal hastaligi olan bireylerin oldugu ve
%6,8’inin kendisinin ruhsal hastaligi oldugu belirlendi. Din gorevlilerinin %68,6’s1 ruhsal
hastalig1 olan bireylerin toplum tarafindan dislandigini diisiiniiyor. Din gorevlilerine ruhsal
hastalik nedenleri soruldugunda %31,4’li genetik faktorlerin, %65,8’1 yasam deneyimlerinin,
%57,9’u cocukluk travmalarinin, %6,6’s1 manevi yonden zayifliklarinin ve %1,4°1 kisilik
ozelliklerinin hastalanmada etkili oldugunu ifade etmistir. Ruhsal hastaliklar konusunda var
olan bilginin kaynagma iligskin soruya din gorevlilerinin %23,1°1 sosyal medya araglart,
%31,9’u arama motorlari, %34,2’si basili materyal, %36,9’u Radyo/Tv, %17,9’u yakin ¢evresi
ve %2,9’u katildigr saglik egitimlerini bilgi kaynagi olarak belirtmistir. Din goérevlilerinin
ruhsal hasta/hastaliklarla ilgili bilgi ve tutumlarina goére ruhsal hastaliklara yonelik inanglar
puan ortalamasi incelendiginde yakin cevrelerinde ve kendisinde ruhsal hastalik varlig: ile
ruhsal hastaliklara yonelik inanglar Olgegi toplam puan ortalamasi ve alt boyut puan
ortalamalar1 arasindaki farkin istatistiksel olarak anlamli olmadigi belirlenmistir (p>0,05).
Ruhsal hastalig1 olan bireylerin toplum tarafindan dislandigini belirten din gorevlilerinin ruhsal
hastaliklara yonelik inanglar Olgegi toplam puan ortalamast ve tim alt boyut puan
ortalamalarinin toplumsal dislanma olmadigini belirten din gorevlilerine kiyasla yiiksek oldugu
ve farkin istatistiksel olarak anlamli oldugu belirlenmistir (p<0,05). Dini ve manevi yonden
zayif olan kisilerde ruhsal hastaliklarin daha sik goriildiigiinii diistinme durumu ile ruhsal
hastaliklara yonelik inanglar dlgegi toplam puan ortalamasi ve alt boyut puan ortalamalari
arasindaki farkin istatistiksel olarak anlamli oldugu belirlenmistir (p<0.05). Din gorevlilerinin
ruhsal hastaliklar konusunda var olan bilgisinin kaynaklarina gére ruhsal hastaliklara yonelik
inanglar dlgegi toplam puan ortalamasi ve alt boyut puan ortalamalar1 incelendiginde var olan
bilgiyi arama motorlarindan elde etmis olan din gorevlilerinin tehlikeli alt boyut puan
ortalamast ve ruhsal hastaliklara yonelik inanglar toplam puan ortalamasinin arama
motorlarindan bilgi elde etmemis olan din gorevlilerine kiyasla yiiksek oldugu ve farkin
istatistiksel olarak anlamli oldugu belirlenmistir (p<0,05). Basili materyalden bilgi edinme
durumu ve saglik profesyonellerinden bilgi edinme durumu ile ruhsal hastaliklara yonelik
inanglar 6lgegi utanma alt boyut puan ortalamasi arasindaki farkin istatistiksel olarak anlamli
oldugu belirlenmistir (p<0.05) (Tablo 3).
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Tablo 3. Din Gérevlilerinin Ruhsal Hastahklara Yonelik Inanclar Olgegi Alt Boyut ve Toplam Puan Ortalamasi ile Ruhsal Hasta/Hastahklarla ilgili Bilgi ve Tutumlar

Arasindaki iliski (n=442)

Degiskenler Tehlikeli Alt Caresizlik ve Kisilerarasi iliskilerde Utanma Alt BoyutOrt+Ss | Ruhsal Hastaliklara Yonelik
Boyut Ort+Ss Bozulma Alt Boyut Ort+Ss inanclar Olcegi Ort+Ss
Yakin Cevrede Ruhsal Hastahi@1 | Evet 22,06+£7,27 27,64+11,09 1,56+2,19 51,27+18,06
Olan Birey Varhg: Hayir 21,40+7,34 26,23+10,85 1,60+2,29 49,24+17,68
t=0,898; t=1,271; p=0,204 t=-0,184; p=0,854 t=1,126; p=0,261
p=0,370
Kendisinde Ruhsal Hastalik | Evet 21,80+7,96 25,03+11,24 1,50+2,40 48,33+18,54
Varhg Hayir 21,60+7,28 26,80+10,92 1,60+2,25 50,01+17,77
t=0,141; p=0,88 t=-0,858; p=0,392 t=-0,238; p=0,812 t=-0,499; p=0,618
Toplumsal Dislanma Durumuna | Evet 22,08+7,09 27,80£10,76 1,824+2,39 51,70£17,52
iliskin Diisiincesi Hayir 20,60+7,72 24,25+10,95 1,09+1,86 45,95+17,84
t=1,977; t=3,194; p=0,002** t=3,497;p=0,000** t=3,185; p=0,002**
p=0,049*
Ruhsal Hastalik Nedenleri
Genetik Faktorler Evet 21,63+6,77 26,95£10,51 1,26+1,77 49,85+16,77
Hayir 21,61+7,57 26,56+11,14 1,74+2,43 49,92+18.29
t=0,030; t=0,350; p=0,727 t=-2,329; p=0,020* t=-0,035; p=0,972
p=0,976
Yasam Deneyimleri Evet 22,02+7,16 26,73+10,89 1,62+2,28 50,38+17,52
Hayir 20,83+7,57 26,60+11,07 1,52+2.21 48,96+18,37
t=1,623; t=0,118; p=0,906 t=0,436; p=0,663 t=0,793; p=0,428
p=0,105
Cocukluk Travmalari Evet 21,74+7,26 26,47+11,26 1,46+2,27 49,69+18.11
Hayir 21,44+7,42 26,97+10,50 1,76+2,23 50,18+17,42
t=0,432; t=-0,476; p=0,634 t=-1,379; p=0,169 t=-0,289; p=0,773
p=0,666
Manevi yonden zayif olma Evet 18,00+7,81 20,4449,56 0,72+1,27 39,17+17,04
Hayir 21,87+7,22 27,12+10,90 1,65+2,30 50,65+17,64
t=-2,773; t=-3,210; p=0,001** t=-2,155; p=0,032* t=-3,395; p=0,000**
p=0,006**
Kisilik Ozellikleri Evet 20,50+8,04 27,00£10,52 0,66+1,63 48,16+18,24
Hayir 21,63+7,32 26,68+10,95 1,604+2,26 49,92+17,82
t=-0,376; t=0,070; p=0,944 t=-1,013; p=0,312 t=-0,240; p=0,811
p=0,707

t: Student-t Test, F: Oneway ANOVA, *p<0,05, **p<0,01
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Tablo 3 devami. Din Gérevlilerinin Ruhsal Hastahklara Yonelik inan¢c Puan Ortalamasi ile Ruhsal Hasta/Hastaliklarla flgili Bilgi ve Tutumlar1 Arasindaki fliski

(n=442)
Degiskenler Sayi (Yiizde) Tehlikeli Alt Boyut Caresizlik ve Kisilerarasi Utanma Alt Ruhsal Hastahklara Yonelik
Ort+Ss iliskilerde Bozulma Alt BoyutOrt+Ss inanclar Olgegi Ort+Ss
BoyutOrt+Ss
Ruhsal Hastahklar Hakkinda Bilgi Kaynag:
Sosyal Medya Evet 22,38+7,17 27,24+10,58 1,56+2,09 51,19+£16,97
Hayir 21,38+7,36 26,52+11,05 1,60+2,31 49,51£18,06
t=1,203; p=0,230 t=0,586; p=0,558 t=-0,134; p=0,893 t=0,837; p=0,403
Arama Motorlar1 Evet 22,65+6,82 28,07+9,81 1,54+2,07 52,26+16,08
Hay1r 21,13+7,50 26,03+11,38 1,61£2,34 48,79+18 48
t=2,041; p= 0,042* t=1,924; p=0,055 t=-0,311; p=0,756 t=2,019; p=0,044*
Basili Materyal (Kitap, Dergi, Gazete, | Evet 21,28+6,61 25,52+10,68 1,26+2,08 48,07+16,68
Biilten) Hayir 21,79+7,66 27,29+11,04 1,76+2,33 50,84+18,41
t=-0,721; p=0,472 t=-1,615; p=0,107 t=-2,300; p=0,022* t=-1,556; p=0,120
Saglik Egitimi Evet 23,61£7,26 27,76+7,56 1,69+2,65 53,07+14,71
Hayir 21,55+7,32 26,65+11,03 1,5942,25 49,80+17,90
t=0,999; p=0,319 t=0,361; p=0,718 t=0,157; p=0,875 t=0,652; p= 0,515
Radyo/Tv Evet 21,51+£7,03 26,20+10,28 1,35+£2,07 49,07+16,55
Hayir 21,67+7,49 26,97+1131 1,73£2.,35 50,38+18,51
t=-0,224;p=0,823 t=-0,712; p=0,477 t=-1,760; p=0,079 t=-0,746; p=0,456
Saglik Profesyonelleri Evet 19,05+9,91 24,00+13,40 0,58+1,50 43,64+23,11
Hayir 21,7247,19 26,79+10,83 1,63£2,27 50,15+17,55
t=-1,095;p=0,142 t=-1,033;p=0,302 t=-2,750;p=0,013* t=-1,147; p=0,268
Yakin Cevre Evet 21,46+7,81 26,30+£12,15 1,7342,59 49,50+19,76
Hayir 21,65+7,22 26,77+10,67 1,56+2,18 49,98+17.38

t=-0,200; p=0,842

t=-0,344; p=0,731

t=0,603; p=0,547

t=-0,217; p=0,828

t: Student-t Test, F: Oneway ANOVA, *p<0,05, **p<0,0,
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Tablo 4’de din gorevlilerinin ruhsal hastaliklara yonelik inan¢ puan ortalamasi ile ruh saglig
okuryazarlig1 puan ortalamalar1 karsilagtirildiginda; ruhsal hastaliklara yonelik inanglar 6lgegi
puan ortalamasi ile ruh saglig1 okuryazarligi 6l¢egi puan ortalamasi arasinda istatistiksel olarak
anlamli bir iliski belirlenemedi (r=-0,040, p= 0,402) (Tablo 4).

Tablo 4. Din Gérevlilerinin Ruhsal Hastahklara Yoénelik inan¢ ve Ruh Saghg
Okuryazarhg Puan Ortalamas1 Arasinda iliski (n=442)

1. Ruhsal Hastaliga Yénelik Inanglar Olgegi Toplam Puan Ort
2. Ruh Saghg Okuryazarhgi Olgegi Toplam Puan Ort r=-0,040; p= 0,402 1

TARTISMA

Calismaya katilan din gorevlilerinin Ruh sagligi okuryazarligi (RSOY) 6l¢egi puan ortalamasi
15,40+3,27 olarak belirlendi. Olgekten alinabilecek en yiiksek puanin 22 oldugu
diisiiniildigiinde calismaya katilan din gorevlilerinin puan ortalamasinin gorece ortanin
iizerinde oldugu sdylenebilir. Oztas ve Aydogan (2021) saglik profesyonellerinin RSOY puan
ortalamasimi 16,96+3,30 olarak belirlemis ve puan ortalamasimin orta diizeyin iizerinde
oldugunu belirtmistir. Benzer sekilde, Oz (2021) yetiskin bireyler ile yiiriittiigii calismada
RSOY puan ortalamasini 14.76+3.67 olarak belirledi.

Bu calismada Ruhsal hastaliga yonelik inanglar 6lgegi toplam puan ortalamasi 49,90+17,81
olarak bulundu. Giingdérmiis ve ark (2014) ilahiyat fakiiltesi ogrencileri ile yiiriittiigii bir
caligmada puan ortalamasini 52.19+1.32 olarak belirlemis ve orta diizeyde oldugunu ifade
etmigstir. Farkli gruplarda ruhsal hastaliklara yonelik inanglari belirlemeye yonelik ¢alismalarda
arastirma bulgusuna benzer bulgularin saptandig1 goriilmektedir.

Literatiir incelendiginde egitim diizeyinin ruhsal hastaliklara yonelik inanca etkisinin
farklilagtig1 goriilmektedir. Genel niifusta yetiskin bireyler ile yiiriitiilen bir ¢alismada egitim
diizeyi diistiikkce ruhsal hastalifi olan bireylere yoOnelik olumsuz tutumlarin arttig
bildirilmektedir (Abi Doumit ve ark.,2019). Bu c¢alismanin aksine Cam ve Arabaci (2014)
hemsirelerin egitim durumlarinin ruhsal hastaliklara olan inanci etkilemedigi sonucuna
ulagmiglardir. Bu calismada da egitim durumunun ruhsal hastaliklara yonelik inanci
etkilemedigi ancak lisans ve iizeri egitime sahip din gorevlilerinin ruhsal hastalig1 olan bireyleri
tehlikeli olarak degerlendirdigi goriilmektedir.

Ruhsal hastalig1 olan bireylerin toplumdan dislandigini diisiinen din goérevlilerinin digerlerine
kiyasla ruhsal hastaliklara yonelik olumsuz inanglarin oldugu goriilmektedir. Literatiir
incelendiginde toplumun genel olarak ruhsal hastaligi olan bireylere yonelik olumsuz
tutumlarinin oldugu ve bu olumsuz tutumlar1 degistirmeye yonelik farkindalik temelli
egitimlere ihtiya¢ oldugu goriilmektedir (Arslantas ve ark.,2021). Bu baglamda toplum lideri
konumunda olan din gorevlilerinin tutumlarinin olumlu yonde degisiminin toplumun tutumunu

degistirmede 6nemli oldugu diisiintilmektedir.
R — —— ————————— A EEEEEEEEEE L.,
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Bu calismada ruhsal hastaliklarin genetik nedenlerle iliskili olmadigini disiinen din
gorevlilerinin genetik nedenlerle iliskili bulan din gorevlilerine kiyasla ruhsal hastalik/hastadan
daha fazla utandig1 goriilmektedir. Ruhsal hastaliklara yonelik kaliplagsmis tutumlarin hastalar
acisindan zorlayict oldugu ve konuya iligkin farkindaligin saglanmasmin 6nemli oldugu
diisiiniilmektedir. Ogretim elemanlari ile yiiriitiilen bir ¢alismada katilimcilarin %75,4’{i ruhsal
hastaliklarin genetik nedenlerle iliskili oldugunu belirtmektedir (Yiiksel ve ark., 2015).

Calismada ruhsal hastaliklarin manevi yonden zayif olma ile iliskili olmadigini diisiinen din
gorevlilerinin manevi yonden zayif olma ile iligkili bulan din gorevlilerine gore ruhsal
hastaliklara yonelik olumsuz inanglara sahip oldugu belirlenmistir. Bunun aksine din gorevlileri
ile yliriitilen nitel bir calismada erkek din gorevlileri (haham, papaz ve imam) ruhsal
hastaliklar1 seytanin varligin1 gosteren hastaliklar olarak ifade etmektedir. Benzer sekilde
iilkemizde ilahiyat fakiiltesi 6grencileri ile yiiriitiilen bir caligmada ruhsal hastaliklarda dinin
etkisi oldugunu diisiinen Ogrencilerin digerlerine gore olumsuz tutumlarinin oldugu

vurgulanmaktadir (Glingérmiis ve ark.,2014).

Bu calismada, ruhsal hastaliklar hakkinda bilgi edinmek amaciyla arama motorlarini kullanan
din gorevlilerinin ruhsal hastaliklara yonelik inancinin daha olumsuz oldugu belirlenmistir.
Benzer bir sonugla, yapilan bir derleme ¢alismasinda, medya araglarinda 6zellikle sizofreniye
yonelik damgalayici ifadelerle karsilagildigi belirtilmistir. Sizofreninin tedavisinin olmadigi, bu
hastalarin ¢alisgamayacaklari, onlarin tehlikeli ve saldirgan olup ¢ocuklara zarar verecegi gibi

dogru olmayan ifadelerin oldugu belirtilmistir (Bilge ve Cam, 2010).
SONUC ve ONERILER

Ruhsal hastaliga yonelik inanglar Ol¢eginin kesme puani olmamasi nedeniyle Olgekten
almabilecek en yliksek puan dikkate alindiginda din gorevlilerinin ruh saglig1 okuryazarliginin
gorece orta diizeyinin lizerinde ve ruhsal hastalii olan bireylere yonelik inanglarinin orta
diizeyde oldugu soylenebilir. Din gorevlilerinin sosyodemografik o6zelliklerinin ruhsal
hastaliklara yonelik inanclarini etkilemedigi belirlenmistir. Ayrica ruhsal hastaliklara yonelik
bilgiyi elde etmede arama motorlarint kullanan din gorevlilerinin ve ruhsal hastaligi olan
bireylerin toplumdan dislandigini diisiinen din gorevlilerinin olumsuz inanglara sahip oldugu
belirlenmistir. Bu bulgular dogrultusunda din gorevlilerinin tutumlarint olumlu ydnde
gelistirme ve ruhsal hastaliklar konusunda yeterli bilgiye sahip olmalarin1 saglamada psikiyatri
hemsirelerinin egitim programlarini diizenlemesi onerilebilir.
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OZET

Diyabetes Mellitus (DM), pankreasta yeterince insiilin {iretilememesi ya da iiretilen insiilinin
viicut tarafindan kullanilamamasi ile karakterize metabolik ve kronik bir rahatsizliktir. Diyabet
tedavisindeki temel amag plazma glukoz diizeyinin regiile olmasini saglamak, diyabete bagl
geligsebilecek komplikasyonlarin olusumunu 6nlemek ve mevcut komplikasyonlarin seyrini
yavaglatmaktir. Diyabetik yaralar yiiksek kan glukoz diizeyine ve buna bagli komplikasyonlar
nedeniyle diyabetli bireyler bireylerde olusan yaralardir. Diyabetik ayak iilserleri en sik goriilen
diyabetik yaralardir. Diyabetik yaralarin iyilesmesini; periferik damar hastalig1 (pad), noropati,
enfeksiyon, beslenme durumu, yara bakim uygulamalari, psikososyal faktorler etkilemektedir.

Diyabette farmakolojik tedavi ile yasam tarzi degisiklikleri birlikte uygulandiginda uzun
donemde etkili sonuglara ulasgilmaktadir. Diyabet, siiregen bir rahatsizlik oldugu i¢in kisilerin
yasamlar1 boyunca yOnetim ihtiyaglarin1 da beraberinde getirmektedir. Bundan dolay1 diyabet
hastalar1 geleneksel tibbi tedavilere ve tamamlayici ve alternatif tedavi (TAT) yontemlerine
yonelmektedirler. Bu yontemlere akupuntur, masaj terapi, aromaterapi, refleksoloji ve sanat
terapisi ornek olarak verilebilir. Sanat terapisi, kisilerin fizyolojik ve psikolojik iyilik hallerini
desteklemek amaciyla kullanilan yontemdir.

Diyabetik yaralarin iyilesme silireci uzun bir zaman dilimini kapsadig1 i¢in bireylerin yasam
kalitesini diisirmektedir. Sanat terapisi, iyilesmeyi gerek fizyolojik gerekse de psikolojik
yoniiyle desteklemektedir. Sanat terapisi, bireylerin stres diizeylerini azaltarak, iyilesme
stireclerini destekler. Arastirmalar, stresin azaldigi durumlarda bagisiklik sisteminin daha etkin
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calistigin1 ve yara iyilesmesinin hizlandigin1 gostermektedir. Ayrica hemsire liderliginde
kisilerin gereksinimleri dogrultusunda gerceklestirilecek etkili sanat terapi programlari
hastalarin iyilik halinin artirllmasina katki saglayacaktir. Bu metnin amaci diyabetik yaraya
sahip bireylere uygulanan sanat terapisi miidahalesinin iyilesme siirecine etkisini incelemek ve

yapilacak ¢aligsmalara 151k tutmaktur.

Anahtar Kelimeler: Diyabetik Yara, Yara lyilesmesi, Sanat Terapi, Hemsirelik

ABSTRACT

Diabetes Mellitus (DM) is a metabolic and chronic disorder characterized by the inability to
produce enough insulin in the pancreas or the inability of the body to use the insulin produced.
The main goal in diabetes treatment is to regulate plasma glucose levels, prevent complications
that may develop due to diabetes, and slow down the course of existing complications. Diabetic
wounds are wounds that occur in individuals with diabetes due to high blood glucose levels and
related complications. Diabetic foot ulcers are the most common diabetic wounds. Peripheral
vascular disease (PAD), neuropathy, infection, nutritional status, wound care practices, and
psychosocial factors affect the healing of diabetic wounds.

When pharmacological treatment and lifestyle changes are applied together in diabetes,
effective results are achieved in the long term. Since diabetes is a chronic disorder, it also brings
about management needs throughout the lives of individuals. Therefore, diabetic patients turn
to traditional medical treatments and complementary and alternative treatment (CAM) methods.
Acupuncture, massage therapy, aromatherapy, reflexology and art therapy can be given as
examples of these methods. Art therapy is a method used to support the physiological and
psychological well-being of individuals.

Since the healing process of diabetic wounds covers a long period of time, it reduces the quality
of life of individuals. Art therapy supports healing both physiologically and psychologically.
Art therapy supports the healing processes by reducing the stress levels of individuals. Research
shows that when stress is reduced, the immune system works more effectively and wound
healing accelerates. In addition, effective art therapy programs to be carried out in line with the
needs of individuals under the leadership of nurses will contribute to increasing the well-being
of patients. The purpose of this text is to examine the effect of art therapy intervention applied
to individuals with diabetic wounds on the healing process and to shed light on the studies to
be carried out.

Keywords: Diabetic Wound, Wound Healing, Art Therapy, Nursing
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GIRIS

Diyabetes Mellitus (DM), pankreasta yeterince insiilin liretilememesi ya da iiretilen insiilinin
viicut tarafindan kullanilamamasi ile karakterize metabolik ve kronik bir rahatsizliktir
(Petersmann ve ark., 2019; International Diabetes Federation, 2022). Uluslararasi Diyabet
Federasyonu (IDF)’ nun raporuna gore diinya iizerinde 537 milyon diyabetli yetiskin
bulunmakta 2030 yilinda bu saymin 643 milyona ulasacagi 6n goriilmektedir. Ayrica diyabet
kaynakli saglik harcamalarinin en az 966 milyar dolar oldugu ve 6,7 milyon bireyin hayatini
kaybettigi belirtilmistir (International Diabetes Federation, 2022). Tiirkiye’ de ise en kapsamli
caligma ilk olarak 1998’ de ardindan 2010 da gergeklestirilen Tiirkiye Diyabet, Hipertansiyon,
Obezite ve Endokrinolojik Hastaliklar Prevalans Calismasi (TURDEP)’ dir. Diyabet orani
TURDEP-I"de %7.2 olarak tespit edilirken bu oran TURDEP-II"de %13.7’ye yiikselmistir.
TURDEP-II’ de bireylerin %45.5’inin diyabetli olduklarindan heniiz farkinda olmadiklar

belirlenmistir (Satman, 2002; Satman ve ark., 2013). Amerikan Diyabet Birligi (ADA)
tarafindan 2019’ da belirlenen tani kriterleri su sekildedir;

» Aclik kan sekeri > 126 mg/dl (7.0 mmol/L)

» Oral glikoz tolerans testine gore 75 mg glikoz tiiketiminden 2 saat sonra bakilan kan
glukoz seviyesi > 200 mg/dl (11 mmol/L)

» HbAlc degeri > %6.5 (48 mmol/L)

» Diyabet belirtilerinin mevcut olmasi halinde herhangi bir zamanda bakilan plazma
glukoz diizeyi > 200 mg/dl (11 mmol/L) olmasidir (American Diabetes Association,
2019).

Diyabetin Siniflandirilmasi

Tiirkiye Endokrinoloji ve Metabolizma Derneginin (TEMD) yaymladigi kilavuza gore
diyabetin siniflandirilmasi Tablo 1’ de gosterilmistir (Tiirkiye Endokrinoloji ve Metabolizma
Dernegi (TEMD), 2019).

Tablo 1. Diyabetin etiyolojik siniflamasi

L Tip 1 Diyabet Mellitus( Genel olarakmutlak insiilin yetersizligine yol acan b-
hiicre yikim1 bulunur

IIL. Tip 2 Diyabet Mellitus( Insiilin direnci zemininde olusan ilerleyici insiilin
sekresyon defekti goriiliir)

1. Gestasyonel Diyabet Mellitus( Gebelikte kendini gdsteren ve dogum sonrasi
diizelen diyabet tiiriidiir)

IV. Diger spesifik Diyabet tipleri ( Ilaglar ya da kimyasal ajanlar, enfeksiyonlar,
immiin araciliga sahip nadir diyabet tiirler, endokrinopatiler )

Diyabetin Tedavisi
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Diyabet tedavisindeki temel amag¢ plazma glukoz diizeyinin regiile olmasini saglamaktadir.
Ayrica diyabete bagli gelisebilecek komplikasyonlarin olusumunu o6nlemek ve mevcut
komplikasyonlarinsa seyrini yavaslatmak hedeflenmektedir (Tiirkiye Diyabet Vakfi, 2016).
Diyabet tanisinin bireye konulmasinin ardindan bireye 6zgii tibbi beslenme tedavisi (TBT) ve
fiziksel egzersiz programinin olusturulmasi gerekmektedir. Diyabetli bireylerin tedaviye
yonelik uyum diizeyini arttirmak ve hastalik hakkindaki bilgi diizeyini arttirmak i¢in egitimler
verilmelidir. Yasam tarzi degisikliklerinin yaninda glisemik kontroliin saglanmasi ig¢in
farmakolojik tedavilere de bagvurulmaktadir. Farmakolojik tedavi ile yasam tarzi degisiklikleri
birlikte uygulandiginda uzun dénemde etkili sonuglara ulasilmaktadir (Turan ve Kulaksizoglu,
2015).

Diyabet, sliregen bir rahatsizlik oldugu icin kisilerin yasamlar1 boyunca yonetim ihtiyaglarini
da beraberinde getirmektedir. Bundan dolay1 diyabet hastalar1 geleneksel tibbi tedavilere ve
tamamlayic1 ve alternatif tedavi (TAT) yontemlerine yonelmektedirler (Ozgiirsoy ve Ayhan,
2023). Tamamlayic1 ve alternatif tip; biitiinlestirici tip seklinde de bilinen, ancak modern tibba
ait olmayan uygulamalara denilmektedir (Ezer, 2016). Diinya Saglik Orgiitii (DSO) ise
“fizyolojik ve psikolojik bozukluklardan korunma, tanilama ve tedavi etmenin yani sira sagligin
iyi bir sekilde siirdiiriilmesinde de uygulanan, degisik kiiltiirlere ait kuram, inang ve tecriibelere
dayanan, aciklamasi olan ya da olmayan, beceri ve uygulamalarin tamamidir” olarak
tanimlamistir (World Health Organization, 2019). Amerika Birlesik Devletleri (ABD)’ nde
ulusal saglik enstitiileri tarafindan Geleneksel ve Tamamlayict Tip uygulamalari
siiflandirmistir. Bu siniflandirma Tablo 2’ de verilmistir (NCCAM, 2023).

Tablo 2. ABD ulusal saglik enstitiileri GETAT uygulamalar1 siniflamasi1 (NCCAM, 2023)

Siniflama GETAT Uygulamalari
Biyolojik temelli uygulamalar Vitamin ve mieral destegi, aromaterapi vb.
Manipiilatif Beden Temelli Uygulamalar Acupressure, masaj, refleksoloji vb.
Zihin Beden Temelli Uygulamalar Sanat terapi, dans terapi, miizik terapi vb.
Enerji Temelli Uygulamalar Terapotik dokunma, reiki vb.
Tip Pratigi Uygulamalar Ayurveda, homeopati vb.

YARA

Yara, i¢sel faktorler (metabolik rahatsizliklar, dolasim bozukluklari) ya da dis faktorler (delici,
kesici yaralanmalar) kaynakli cilt biitiinliigiiniin bozulmasidir (ShaoHao ve ark., 2022).

Akut yara, saglikli bireylerde normal iyilesme siirecinde gergeklesen ve kisa siirede kapanan
yaralar1 ifade etmektedir. Cerrahi kesiler, kiigiik travmaya bagli yaralar ve yiizeysel yaniklar
akut yara ornekleridir (ShaoHao ve ark., 2022). Kronik yara ise ii¢ ay icerisinde iyilesmeyen
veya tekrarlayan yaralar1 ifade etmektedir. Diyabetik ayak {iilserasyonlari, basi iilserleri ve
vendz iilserler kronik yara 6rnekleridir. Genellikle kronik yaralarda iyilesme siireci inflamasyon
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asamasinda duraksamaktadir. Kronik yaralarin iyilesmesini, kronik hastalik varligi ve kisinin
genel saglik durumu gibi faktorler etkilemektedir (Nunan ve ark., 2014).

Diyabetik yaralar yiiksek kan glukoz diizeyine ve buna bagli komplikasyonlar nedeniyle
diyabetli bireyler bireylerde olusan yaralardir. Diyabetik ayak iilserleri en sik goriilen diyabetik
yaralardir. Diyabetik ayak iilseri ayagin taban kismi ya da parmaklarda doku biitlinliigliniin
bozulmasiyla meydana gelmekte ve tedavi edilmedigi zaman uzuv kayb1 ile
sonuglanabilmektedir (Frykberg, 2002).

Diyabetik Yara Gelisimindeki Mekanizmalar

1. Noropati: Diabetes mellitus kaynakli sinir hiicrelerinde hasarlanmalar olugsmakta bu da
agr1 hissinin azalmasini beraberinde getirmektedir. Bu nedenle diyabetli bireyler
yaralanmalara acik hale gelmekte ve kiiclik bir travmayi bile fark edemeyebilirler
(Nunan ve ark., 2014).

2. Periferik Damar Hastaligi (PAD): Diyabet kaynakli vaskiiler bozulmalarla bagli
dolasimin saglanamamasi ile karakterizedir. Doku perfiizyonunun bozulmasiyla,
yaranin iyilesmesini zorlasmaktadir (Frykberg, 2002).

3. Bagisiklik Fonksiyonunun Azalmasi: Diyabetli bireylerde enfeksiyonlara karsi
miicadele eden bagisiklik hiicrelerinin islevi azalmaktadir. Bundan dolay: da yaralarin
enfekte olma ihtimali artmaktadir (Frykberg, 2002).

Diyabetik Yara lyilesmesini Etkileyen Faktorler
Diyabetik yaralarin iyilesmesi birtakim sistemik ve lokal faktdrlerden etkilenmektedir.
1. Hiperglisemi

Yiiksek plazma glukoz seviyeleri yara iyilesmesini etkileyen en 6nemli faktorlerden birisidir.
Hiperglisemi tablosu fibroblastlarin aktivitesini ve kollajen sentezini azaltarak doku
yenilenmesini zorlastirmaktadir. Ayrica kan sekeri yiiksekligi yarayi1 enfeksiyona yatkin hale
getirmektedir (Frykberg, 2002).

2. Periferik Damar Hastalig1 (PAD)

Dokulara besin ve oksijenin yeteri kadar ulasamamasindan kaynaklanmaktadir. Dolagimin
bozulmasi yara iyilesmesini geciktirmekte ve nekroz gelisimini yatkinlagtirmaktadir (Nunan ve
ark., 2014).

3. Noropati

Diyabete bagli gelisen noropati, sinir hiicrelerinde hasar olusturarak agri ve duyusal algiy1
azaltmaktadir. Bu da travmalarin ge¢ fark edilmesine, tedavinin aksamasina ve iyilesmenin
gecikmesine yol agmaktadir (Prabhakar ve ark. 2024).

4. Enfeksiyon
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Enfekte olan yaralar, inflamatuar siirecin uzamasina ve iyilesme siirecinin gecikmesini
beraberinde getirmektedir (ShaoHao ve ark. 2022).

5. Beslenme Durumu

Protein ve enerji alimindaki yetersizlikler yara iyilesmesindeki gerekli olan hiicresel siirecleri
olumsuz bi¢cimde etkilemektedir. Ayrica demir, ¢inko ve C vitamini gibi mikro besin 6gelerinin
eksikligi de iyilesme siirecini olumsuz etkilemektedir (Frykberg, 2002).

6. Yara Bakim Uygulamalari

Yara bakimindaki yetersizlikler iyilesme siirecini olumsuz etkilemektedir. Yaraya uygun yara
ortileri kullanilmamasi1 veya nekroze dokularin temizlenmemesi enfeksiyona yatkinligi

arttirmakta ve iyilesmeyi olumsuz bi¢cimde etkilemektedir (Nunan ve ark., 2014).
7. Psikososyal Faktorler

Motivasyon diisiikliigli, stres ve depresyon gibi psikolojik etkenler, yara bakimina olan uyumu
azaltarak iyilesme siirecini etkilemektedir. Ayn1 zamanda stres, inflamatuar yanit1 artirip ve
immiin yanmit1 zayiflatabilir (Frykberg, 2002). Bu sebeple psikoterapiler iyilesme siirecine
olumlu sekilde fayda gostermektedir (Prabhakar ve ark., 2024).

SANAT TERAPISI

Sanat terapisi, norolojik ve zihinsel ve davranigsal rahatsizliklar1 tedavi etme amaciyla sanati
bir ara¢ olarak goren tamamlayict bir tedavi yontemidir (Naumburg, 1973). Miizik, dans/
hareket, drama ve gorsel sanat terapileri olmak {izere bir¢ok ¢esidi bulunmaktadir. Literatiirde
sanat terapisi; inme sonrast depresyon, postpartum depresyon, travma sonrasi stres bozuklugu
gibi bir¢ok rahatsizliklarin tedavisinde kullanilmistir (Afnan ve Rosenfeld, 2015; Jang ve ark.,
2018; Eum ve Yim, 2015). Bunlarin yani sira sanat terapisi, giin gectikge hemsirelik
uygulamalarini destekleyen terapotik bir arag olarak goriilmektedir. Hemsireler, sanat terapisine
dayali yontemleri planlayarak veya multidisipliner ekip ile sunmaktadirlar (Stuckey ve Nobel,
2010). Ayrica sanat terapisine dayanan yontemlerin hemsirelik egitimine entegre edilmesi,
hemsirelik 6grencilerine sadece pratik beceri kazandirmakla kalmaz ayni zamanda empati,
yaraticilik ve iletisim becerilerini gelistirir. Bu sekilde hemsire adaylarin hasta merkezli bakim
anlayisini gliglendirerek duygusal farkindaliklarini artirir (Chancellor ve ark., 2014). Boylelikle
sanat terapisi hemsire liderliginde hastalarin ihtiyaclari dogrultusunda etkili bir sekilde
gerceklestirildiginde bireylerin iyilik hallerini artmasini beraberinde getirecektir (Geue ve ark.,
2010)

Sanat terapisi diyabetli bireylerde depresyon ve anksiyete diizeylerini azaltmakta, yasam
kalitesini ise arttirmaktadir. Ayrica, stres yonetimi lizerindeki olumlu etkileri nedeniyle kan
sekeri kontroliinde dolayl1 bir iyilesme sagladig: tespit edilmistir (Kaimal ve ark., 2016; Yang
ve ark., 2021).
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DIYABETIK YARALARIN IYILESMESINDE SANAT TERAPISININ ETKIiSi

Sanat terapisi, kisilerin fizyolojik ve psikolojik iyilik hallerini desteklemek amaciyla kullanilan
yontemdir. Diyabetik yaralarin iyilesme siireci uzun bir zaman dilimini kapsadigi i¢in bireylerin
yasam kalitesini diistirmektedir. Sanat terapisi, bu donem igerisinde psikososyal ac¢idan destek
saglayarak, iyilesmeyi gerek fizyolojik gerekse de psikolojik yoniiyle desteklemektedir (Nunan
ve ark., 2014; Frykberg, 2002).

Sanat terapisi, diyabetik yaralarin iyilesmesine yonelik etkileri su sekildedir;

% Stres Yonetimi

Sanat terapisi, bireylerin stres diizeylerini azaltarak, iyilesme siireclerini destekler. Arastirmalar,
stresin azaldig1 durumlarda bagisiklik sisteminin daha etkin ¢alistigini ve yara iyilesmesinin
hizlandigin1 gostermektedir (Nunan ve ark., 2014). Gorsel sanat terapisi alan diyabet
hastalarinin gorsel sanat terapisi alan diyabet hastalarinin olumsuz durumlarla karsi1 karsiya
kaldiklarinda bu durumu yonetmek i¢in uygun, giivenli ve kolay bir terapi oldugu belirlenmistir
(Yang ve ark., 2021). Miizik terapisinin, diyabet tanili bireylerin stresi yonetmede basarili
oldugu tespit edilmistir (Zhou ve ark., 2020).

®,

¢ Motivasyon ve Tedaviye Uyumu Artirma

Sanat terapisi, bireylerin hastalikla basa ¢ikma motivasyonlarini artirabilir. Bu, yara bakimina
olan baglihig1 artirarak enfeksiyon riskini azaltabilir ve iyilesme silirecini hizlandirabilir
(Yazdanpanah ve ark., 2022). Oyun terapisi uygulanan diyabetli hastalarin tedaviye iligkili
korkularinin azaldig1 ve uyumlarinin arttig1 belirlenmistir (Pennafort ve ark., 2018).

< Psikolojik lyilik Hali

Sanat terapisi, bireylerin kendilerini ifade etmelerine ve diyabetle iligkili duygusal zorluklar
ele almalarina yardimei olur. Bu, genel psikolojik iyilik halini artirarak, dolayli olarak iyilesme
stirecine olumlu katkida bulunur (ShaoHao ve ark., 2022). Diyabet hastas1 genclerle yapilan
sanat terapisinin onlarin hislerini sozciiklerle ifade etmeden ifade etmelerine yardim edecegine
dair hayal giiclerini kullanmalarina imkan vermistir (Harel ve ark., 2013). Miizik terapisi;
endorfin salinimini tetikleyerek biligsel isleyisi uyarir ve bireyler {izerin de norofizyolojik/
norokimyasal etkiler olusturmaktadir. Bununda depresyon ve anksiyete gibi psikolojik
rahatsizliklarla bas etmede olumlu etkisi oldugunu kanitlamaktadir (Gémez ve Gémez, 2017).
Ayn1 zamanda literatiir dogrultusunda miizik terapisinin diyabetin rutin tedavileriyle bir araya
getirilmesinin depresyon ve anksiyete diizeyini diislirdiigii, aglik kan sekerinin ve glikozlanmis
hemoglobin (HbAlc) seviyesi lizerinde iyilestirici etkisinin oldugu belirlenmistir (Zhang,
2011).

7

< Fiziksel lyilesmeye Dolayli Katk1
Sanat terapisi sirasinda odaklanma ve rahatlama, parasempatik sinir sistemi aktivitesini

artirabilir. Bu durum, dolasimi iyilestirerek yara bolgesine oksijen ve besin taginimini artirabilir
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(Kaimal ve ark., 2016). Literatiirde yapilan bir meta-analiz ¢alismasina gore sanat terapisinin
plazma glukoz diizeyini disiirdiigiinii tespit etmistir. Bunun altinda yatan mekanizmay1 ise
hipotalamus-hipofiz-adrenal (HPA) ekseninin gelismis islevi ve kortizol diizeyindeki diisiis ile
iliskili oldugunu savunmustur (Zhou ve ark., 2020). Yapilan bir ¢alismaya gore diyabetli yasl
bireylerde miizik ve egzersizin birlestirilmesinin etkisine bakilmis ve miizik terapisinin fiziksel
egzersiz diizeyine ve ayaklarindaki kan dolasimina olumlu etkilerinin oldugu belirlenmistir
(Cioca, 2013). Chittoria calismasinda diyabetik ayak yarasina sahip bireylere pansuman
sirasinda tedaviye ilaveten miizik terapisi uygulanmis vital bulgularini olumlu sekilde etkiledigi
sonucuna ulagilmistir (Chittoria ve ark. 2019). Ayrica ndropatik agris1 olanlara uygulanan miizik
miidahalesi sayesinde agr1 diizeyinde azalma oldugu belirlenmistir (Korhan ve ark. 2014).

SONUC

Diyabetik yaralarin iyilesme siireci sadece fizyolojik gereksinimlere yonelik tedavilerle degil,
psikososyal destekle de hizlandirilabilmektedir. Sanat terapisi, bireylerin streslerini etkili bir
sekilde yonetmelerine, tedaviye uyumlarini ve yagam kalitelerini artirmalarinda etkili olan etkili
bir yontemdir. Bu ylizden literatiirde kisitli miktarda bulunan diyabetik yara iyilesmesine
yonelik sanat terapi miidahaleleri hakkinda daha fazla randomize calisma yapilmalidir.
Diyabetik yaralarin iyilesme siirecinde multidisipliner yaklagim sergilenmeli ve sanat
terapisinin yaygmlastirilmast Onerilmektedir. Ayrica tamamlayict ve alternatif tedavi
yontemlerine yonelik farkindalik saglamak icin gerek hemsirelik egitiminde gerekse de ¢alisan
hemsirelerin kurumlari tarafindan danigmanlik yapabilecek diizeye gelebilmeleri i¢in konuya

iliskin egitimler diizenlenebilir.
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OZET

Bu c¢alismanin amaci, liniversite 6grencilerindeki sosyal ag bagimliligiyla 6z-sefkat ve dengeli
yasam modeli arasindaki iligkileri ortaya koymaktir. Tanimlayic1 ve kesitsel nitelikteki
arastirma, izmir Demokrasi Universitesi Tip Fakiiltesi ve Dis Hekimligi Fakiiltesinde 2023-
2024 akademik yilinda ogrenim goren 542 goniillilyle gerceklestirilmistir. Veriler,
Sosyodemografik Bilgi Formu, Bergen Sosyal Medya Bagimlilig1 Olgegi (BSMBO), Oz-Sefkat
Olgegi-Kisa Formu (OSO-KF) ve Dengeli Yasam Olgegi (DYO) ile toplanmistir. Veriler SPSS
25.0 programinda sayi, yiizde ve ortalamatstandart sapma seklinde Ozetlenip bagimsiz
orneklemler t-testi, Ki-kare testi ve Pearson korelasyon analiziyle degerlendirilmistir.
Katilimcilarin %33,2’sinde sosyal ag bagimlilig1 saptanmistir. Sosyal ag bagimlilig1 olan ve
olmayan gruplar arasinda; toplam OSO-KF puaninda (p=0,000) ve DYO basari/kariyer alt
boyutu puaninda (p=0,004) anlaml1 bir fark tespit edilmis, toplam DYO puaninda ve DYO’niin
iligki, maneviyat/anlam ve beden alt boyutlarinda anlamli bir fark bulunamamistir (p>0,05).
Kadimlarin bagimlilik diizeyleri erkeklerden anlamli derecede daha yiiksektir (p=0,005).
Gruplar arasinda yas acisindan anlamli bir fark yoktur (p>0,05). Toplam BSMBO puaniyla
toplam OSO-KF puami (r=-0,319, p<0,01) arasinda negatif yonde orta diizeyde; toplam
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BSMBO puaniyla toplam DYO puan1 (r=-0,156, p<0,01), DYO basari/kariyer alt boyutu puani
(r=-0,206, p<0,01) ve DYO maneviyat/anlam alt boyutu puan1 (r=-0,101, p<0,05) arasinda
negatif yonde zay1f diizeyde anlamli bir iliski mevcuttur. Toplam BSMBO puaniyla DYO iliski
alt boyutu puan1 ve DYO beden alt boyutu puan1 arasindaki iliski istatistiksel olarak anlamli
degildir (p>0,05). Toplam OSO-KF puaniyla toplam DYO puanmi (r=0,436, p<0,01) ve DYO
basari/kariyer alt boyutu puan1 (r=0,460, p<0,01) arasinda pozitif yonde orta diizeyde; toplam
OSO-KF puantyla DYO iliski alt boyutu puani (r=0,258, p<0,01), DYO maneviyat/anlam alt
boyutu puani (r=0,285, p<0,01) ve DYO beden alt boyutu puan1 (r=0,213, p<0,01) arasinda
pozitif yonde zayif diizeyde anlaml1 bir iliski bulunmustur. Sonuglar, sosyal ag bagimlilig1 olan
iiniversite 6grencilerinin diisiik 6z-sefkat seviyelerine ve dengeli olmayan yasam modeline
sahip olduklarin1 goéstermektedir. Ayrica Oz-sefkat arttikga dengeli yasam artmaktadir.

Gelecekte farkli degiskenler, orneklemler ve yontemler ile konu tekrar incelenebilir.

Anahtar Kelimeler: Sosyal Ag Bagimlilig1, Oz-sefkat, Dengeli Yasam, Universite Ogrencileri.

ABSTRACT

The aim of this study is to examine the relationships between social network addiction, self-
compassion, and balanced life model among university students. This descriptive and cross-
sectional study was conducted with 542 volunteers studying at the Faculty of Medicine and the
Faculty of Dentistry at Izmir Democracy University during the 2023-2024 academic year. Data
were collected using the Sociodemographic Information Form, Bergen Social Media Addiction
Scale (BSMAS), Self-Compassion Scale-Short Form (SCS-SF) and Balanced Life Scale (BLS).
The data were summarized in SPSS 25.0 as numbers, percentages, and meantstandard
deviation, and analyzed using independent samples t-test, chi-square test, and Pearson
correlation analysis. The prevalence of social network addiction was determined in 33.2% of
the participants. A significant difference was found between the groups with and without social
network addiction in terms of the total SCS-SF score (p=0.000) and the BLS
achievement/career subdimension score (p=0.004). However, no significant difference was
found in the total BLS score or in the relationship, spirituality/meaning, and body
subdimensions of BLS (p>0.05). The level of addiction in women is significantly higher than
in men (p=0.005). There is no significant difference between the groups in terms of age
(p>0.05). There is a moderate negative correlation between the total BSMAS score and the total
SCS-SF score (r=-0.319, p<0.01). There is also a weak negative correlation between the total
BSMAS score and the total BLS score (r=-0.156, p<0.01), the BLS achievement/career
subdimension score (r=-0.206, p<0.01), and the BLS spirituality/meaning subdimension score
(r=-0.101, p<0.05). The correlation between the total BSMAS score and the BLS relationship
subdimension score and the BLS body subdimension score is not statistically significant
(p>0.05). There is a moderate positive correlation between the total SCS-SF score and the total
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BLS score (r=0.436, p<0.01) and the BLS achievement/career subdimension score (r=0.460,
p<0.01). A weak positive correlation was found between the total SCS-SF score and the BLS
relationship subdimension score (r=0.258, p<0.01), the BLS spirituality/meaning subdimension
score (r=0.285, p<0.01), and the BLS body subdimension score (r=0.213, p<0.01). The results
show that university students with social network addiction have low levels of self-compassion
and an unbalanced life model. In addition, as self-compassion increases, balanced life increases.
In the future, the issue can be re-examined with different variables, samples and methods.

Keywords: Social Network Addiction, Self-compassion, Balanced Life, University Students.
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DIiL, KAVRAM VE ONTOLOJIK STATU UZERINE
NIHILISM AND THE RELATIVITY OF MORAL REALITY IN ANALYTIC
PHILOSOPHY: ON LANGUAGE, CONCEPT AND ONTOLOGICAL STATUS
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Bayburt Universitesi, Saglik Hizmetleri Meslek Yiiksekokulu, T1bbi Hizmetler ve Teknikler Boliimii, Bayburt,
Tiirkiye
ORCID: 0000-0001-6281-5828

OZET

Bu makale, ahlaki sdylemin ontolojik ve semantik karmasikliklarina odaklanarak, analitik
felsefe baglaminda ahlaki realizm ve nihilizm arasindaki girift tartismay1 incelemektedir.
Calisma, 'iyi' ve 'kotll' gibi kavramlarin insan pratikleri ve baglam tarafindan nasil
sekillendirildigini ortaya koyarak, ahlaki dilin dogasinda var olan belirsizligi inceleyerek
baslamaktadir. Analiz, ahlaki terimlerin anlamsal paradokslarini arastirmakta, tanimlayict ve
kurale1 islevler arasindaki c¢izgide yer almalari nedeniyle anlasilmasi zor dogalarini
vurgulamaktadir. Ontolojik kaygilar, nihilizmin ahlaki gercekleri inkdr etmesinin elestirisi
yoluyla daha da agiga ¢ikarilmakta ve ahlaki dilin dogas1 geregi sadece 6znel ifadelerin 6tesinde
bir gergeklige baglilik tasidigi One siirlilmektedir. Makale, Searle’lin s6z edimi teorisi,
Blackburn’iin yari-gercekgiligi ve Korsgaard’in insaciligi da dahil olmak tizere ¢esitli felsefi
pozisyonlar: tartisarak ahlaki gercekligin geleneksel anlamda bagimsiz olmasa da normatif
uygulamalar ve rasyonel eylemlilik yoluyla inga edildigini savunmaktadir. Ahlaki sdylemin
semantik ve ontolojik boyutlarini inceleyen bu makale, ahlaki ger¢ekligin ne basit bir nesnel
alan ne de bir yanilsama oldugu; dil, akil ve insan pratigi arasindaki etkilesimden dogan dinamik
bir yapt oldugu sonucuna varmaktadir. Bu incelikli goriis, ahlaki hakikatin dogasina ve

nihilizmin smirlarina dair yeni bir bakis agis1 sunmaktadir.

Anahtar Kelimeler: Ahlaki gerceklik, Analitik felsefe, Kavramsal belirsizlik, Moral nihilizm,
Ontolojik statii

ABSTRACT

This paper explores the intricate debate between moral realism and nihilism within the context
of analytic philosophy, focusing on the ontological and semantic complexities of moral
discourse. It begins by examining the ambiguity inherent in moral language, revealing how
concepts such as ‘good’ and ‘bad’ are shaped by human practices and context. The analysis
delves into the semantic paradoxes of moral terms, highlighting their elusive nature as they

straddle the line between descriptive and prescriptive functions. Ontological concerns are
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further unpacked through a critique of nihilism's denial of moral facts, suggesting that moral
language inherently carries commitments to a reality beyond mere subjective expressions. The
paper discusses various philosophical positions, including Searle's speech act theory,
Blackburn's quasi-realism, and Korsgaard's constructivism, to argue that moral reality, while
not independent in a traditional sense, is constructed through normative practices and rational
agency. By navigating the semantic and ontological dimensions of moral discourse, the paper
concludes that moral reality is neither a simple objective domain nor an illusion, but a dynamic
construct emerging from the interplay between language, reason, and human practice. This
nuanced view offers a fresh perspective on the nature of moral truth and the limits of nihilism.

Keywords: analytic philosophy, Conceptual ambiguity, Moral nihilism, Moral reality,
Ontological status

GIiRiS: AHLAKiI GERCEKLIGIN ONTOLOJIiK LABIRENTI

Ahlaki gercekligin dogas1 ve ontolojik statiisii, analitik felsefenin en uzun siireli tartisma
konularindan biridir. Ahlaki nihilizm, nesnel ahlaki hakikatlerin varligini sorgulayarak, realizm
ve nihilizm arasindaki gerilimi daha karmagik hale getirir. Bu ¢aligma, ahlaki gergekligin bu
karmagsik labirentinde dilbilimsel ve kavramsal analizle yol alarak, ahlaki nihilizmin temelini
ve ahlaki dil ile ontoloji lizerindeki etkilerini ele almay1 hedeflemektedir. Bu yaklasim, 6zellikle
ahlaki ilkelerin evrenselligi ve 6znel insan kurgularindan bagimsizlig1 konusundaki ¢agdas
tartismalar agisindan bilyiikk 6nem tasimaktadir (Joyce, 2001). Arastirma, ahlaki nihilizmi,

ahlaki epistemolojiyi de i¢ine alan daha genis bir sorgulamanin baglamina oturtmaktadir.

Analitik felsefenin merkezinde, ahlaki degerlerin nesnel bir statiiye mi sahip oldugu yoksa
sadece insan yorumlarinin iiriinleri mi oldugu sorusu yatar. Ahlaki nihilizm, ahlaki iddialar1
nesnel gerceklikten yoksun ifadeler olarak indirger ve bu durum, ahlaki realizme karsi ciddi bir
meydan okumadir (Mackie, 1977; Shafer-Landau, 2003). Realizm-nihilizm ikilemi, ahlaki
sOylemin dogas1 ve bunun pratik tizerindeki etkileri hakkinda karmasik sorular dogurur. Bazi
akademisyenlere gore, ahlaki gercekcilik savunulacaksa, ahlaki gergeklere dayanan metafizik
bir temel olusturulmalidir (Cuneo, 2007). Ahlaki iddialarin dilsel ve ontolojik yonlerini
inceleyerek, her iki pozisyonun varsayimlarimni analitik bir yontemle aragtiracagiz. Blackburn,
bu zorlugu soyle ifade eder:

"Felsefenin gorevi sadece dogruyu bulmak degil, 6zellikle ahlak gibi duygularin ve sezgilerin
giiclii oldugu alanlarda kavram karmasasina agiklik getirmektir” (Blackburn, 1998:23).

Bu, ahlaki nihilizmin karmasik agin1 ¢6zmede kavramsal analizin 6nemini vurgular. Analitik
felsefenin dilde kesinlige yaptig1 vurgu, bu meseleleri ele alirken ahlaki dilin yalnizca bir
iletisim araci degil, ahlaki gercekligin yorumlandigi bir mercek oldugunu gosterir
(Wittgenstein, 1953). Ahlaki ifadeler, i¢inde kullanildiklar1 yasam bi¢imlerine derinden baglidir
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ve bu da nesnel referans kavramina diren¢ gosterir. Bazi filozoflar ahlaki dilin betimleyici
oldugunu savunurken, digerleri ahlaki yargilarin 6znel tutumlari ifade ettigini One siirer
(Stevenson, 1944). Bu ikilem, ahlaki yargilarin bagimsiz bir gercekligi mi yansittigin1 yoksa
sadece kisisel tutumlar1 mi1 temsil ettigini sorgulatir. Stevenson’in belirttigi gibi:

"Ahlaki terimlerin anlami, felsefenin en karmasik konularindandir ve dil ile diisiincenin dikkatli
incelenmesini gerektirir. Ahlaki terimlerin ifade giicii, gogu zaman nesnel gerceklik ile kisisel
duygular arasindaki ¢izgiyi bulaniklagtirir" (Stevenson, 1944:32).

Bu karmasgiklik, ahlaki nihilizme kars1 dilbilimsel-kavramsal bir yaklagimin gerekli oldugunu
gosterir. Williams (1985), ahlaki dilin muglakliginin daha derin gerilimleri yansittigini savunur.

Ahlaki ozelliklerin ontolojik statiisiinii tartisirken, gergekligin dogasina dair daha genis bir
sorgulamaya cekiliriz. Moore’un (1903) "agik soru argiimani”, ahlaki oOzelliklerin dogal
olgularla basitce 6zdeslestirilemeyecegini gosterir. Moore bu karmasikliga dikkat ceker:

"Eger ahlaki gercekler varsa, bunlar dogal olgulardan farkli, benzersiz bir alani isgal eder.

Zorluk, bu olgular1 ampirik gozlemlerle karistirmadan tanimlamaktadir" (Moore, 1903:112).

Analitik felsefe bu tartismalarda dilin oynadigi rolii anlamak i¢in kavramsal bir analiz kullanir.
Hare (1952) gibi filozoflar, ahlaki terimlerin farkli baglamlarda nasil ¢alistigini incelemeyi
savunur:

"Ahlaki dil, 6zii bireylerin deneyimleri ve inanglar1 arasindaki etkilesime dayandigi i¢in
belirsizliklerle doludur" (Hare, 1952:67).

1. ANALITIiK CERCEVE: DiL VE KAVRAM COZUMLEMESI YAKLASIMI

Analitik cerceve, Ozellikle dilbilimsel ve kavramsal analiz yaklasimi, ahlaki gercekeilik ve
nihilizm tartismalarinin derinlemesine incelenmesi igin kritik bir aractir. Analitik felsefenin
amaci, felsefi sorunlarin kavramsal karigikliklarini ¢ozmektir. Dilsel yapilarin anlami ve ahlaki
kavramlarin ontolojik statiisii, ahlaki gercekligin dogasin1 anlamak i¢in énemlidir (Dummett,
1993). Bu baglamda, dil ve kavramlar analiz edilerek ahlaki yargilarin nesnel bir ger¢eklige mi

atifta bulundugu, yoksa yalnizca 6znel durumlari mi yansittigi incelenir.

Dilbilimsel analiz, ahlaki terimlerin kullanimi ve bu kullanimlarin altinda yatan kavramsal
varsayimlar1 agiga ¢ikarir. Ornegin, Austin’in (1962) sdz edimi teorisi, ahlaki ifadelerin sadece
bilgi aktarmakla kalmayip, konusmacinin niyet ve tutumlarini da yansittigini gosterir. Bu
yaklasim, ahlaki ifadelerin ifade edici islevini vurgulayarak, nesnel bir gerceklikten ziyade
ifade edici bir rol oynadigi konusunda i¢goriiler sunar (Stevenson, 1944).

Kavramsal analiz ise ahlaki kavramlarin yapisini, i¢erdigi 6nermeleri ve kategorileri inceler.
Ahlaki kavramlarin sabit ve evrensel mi, yoksa kiiltiirel ve tarihsel siireclere bagli m1 oldugunu
sorgular (Geach, 1956). Bu yontem, ahlaki kavramlarin nesnel mi yoksa goreceli mi oldugunu
aydinlatmay1 amaglar (Korsgaard, 1996). Analitik cerceve, ahlaki dilin ve kavramlarin
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anlamlarin1 inceleyerek, onlarim mutlak bir dogruluk iddiasinda bulunup bulunamayacagini
sorgular.

Bu noktada, ahlaki nihilizmin iddialarini ele almak i¢in dilsel analiz 6nem kazanir. Quine’in
(1960) dilsel gorelilik teorisi, ahlaki ifadelerin sabit bir anlamdan yoksun oldugunu 6ne stirer
ve bu da nesnel gerceklige karsi nihilist bakis acisin1 destekler. Ancak, analitik felsefe bu
iddialara elestirel bir durus da benimseyerek, ahlaki terimlerin genisligi ve derinligi hakkinda
daha rafine bir anlayis saglar (Williams, 1985).

Ayrica, dilbilimsel analiz, ahlaki terimlerin mantiksal yapisini ve dogruluk degerine sahip olup
olamayacaklarini inceler. Ornegin, Russell’in (1940) mantiksal atomizmi, ahlaki ifadelerin
belirli kosullar altinda dogrulanabilirligini sorgular. Bu yaklasim, ahlaki terimlerin nesnel
hakikate ulasip ulasamayacagina dair mantiksal bir ¢erceve sunar (Hare, 1963).

Son olarak, ahlaki ifadelerin degerlendirici tutumlar ifade ettigini savunan ekspresivist teoriler,
ahlaki soylemin nesnel referanslarin yoklugunda bile nasil pratik bir 6neme sahip oldugunu
ortaya koyar (Gibbard, 1990). Bu analiz, nihilistin ahlaki ifadeleri anlamsiz olarak gérmesine
kars1 giiglii bir kars1 durus sergiler.

Bu makale, ahlaki realizm ve nihilizm tartismalarindaki karmasik konulari, analitik felsefenin
araclarini, Ozellikle dil ve kavram analizini kullanarak inceleyecektir. Ahlaki ifadelerin
nesnelligi ve gecerliligi hakkinda kapsamli bir anlayis gelistirmek icin analitik ¢ergeve kritik
bir role sahiptir.

2. MORAL NIHILIZMIN GIiZEMIi: ANALITIK FELSEFENIN KESIiSIMINDE
VAROLUS VE ANLAM

2.1. Ahlaki Degerin Dilsel Sifresi: Moral Nihilizmin Kavramsal Yapisi

Ahlaki nihilizm, ahlaki degerlerin igsel bir anlam ya da hakikatten yoksun oldugunu 6ne stirer
ve ahlaki ifadelerin nesnel gergeklerin beyanindan ziyade tutumlarin ifadesi oldugunu iddia
eder. Bu bakis acisi, ahlaki soylemin dogasina meydan okuyarak, ahlaki terimlerin gercek bir
oneme sahip olup olamayacagi konusunda soru isaretleri yaratmaktadir. Bu iddiay1 daha iyi
kavramak icin, ahlaki dilin dilbilimsel bir analizini yapmak, bu terimlerin kullanilma
bicimlerini ve igerdikleri kavramsal yapilar1 incelemek cok Onemlidir. Analitik bir bakis
acisiyla, ahlaki nihilizmin 6zii, insan algis1 ve sdyleminden bagimsiz olarak var olabilen
varliklar olarak ahlaki olgular1 reddetmesinde yatmaktadir (Joyce, 2001). Bu inkéar, ahlaki
ifadelerin tanimlayici giiclerinden arindirilarak olgusal olmayan bir hale getirildigi belirli bir
dil yorumunu igerir.

Bu tartismanin merkezinde ahlaki degerlerin dilsel kodlamasi yer almaktadir. Ahlaki nihilizme
gore, “iyi”, “kotl”, “dogru” ve “yanlis” gibi ahlaki terimler herhangi bir gercek 6zellige ya da
duruma atifta bulunmaz. Bunun yerine, sadece dilsel yapilar, insanlarin diinyanin nesnel

ozelliklerini tanimlamaktan ziyade duygusal veya kuralc1 tepkileri ifade etmek igin
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kullandiklar1 araglar olarak hizmet ederler (Ayer, 1936). Bu goriise gore, ahlaki dilin islevi
biligsel olmaktan ziyade dncelikle ifade edici veya duygusaldir. Mackie (1977) nin hata teorisi,
tlim ahlaki ifadelerin dolayli olarak nesnel degerler hakkinda iddialarda bulundugunu, ancak bu
tiir degerler mevcut olmadigindan, bu ifadelerin sistematik olarak yanlis oldugunu ileri siirerek

bu noktay1 daha da acik hale getirir. Mackie’nin savundugu gibi:

“Siradan ahlaki yargilarimiz nesnellik iddiasini, bizden bagimsiz olarak var oldugu varsayilan
bir ahlaki diizenin taninmasini igerir. Oysa bdyle bir diizen, tutumlarimizi ve arzularimizi
kayitsiz kalan bir gerceklige yansitan bir insan icadidir” (Mackie, 1977:15).

Bu yaklasim, ahlaki nihilizmin kavramsal temellerini ortaya koymaktadir: ahlaki dilin,
goriinlisiine ragmen, herhangi bir gergek 6zelligi veya hakikati yakalamadigi, daha ziyade insan

ifadelerinin ayrintili bir ¢ergevesi oldugunu varsayar.

Ayrica, ahlaki nihilizmin dilbilimsel yonii, ahlaki s6ylemin bilissel olmayan dogasina dikkat
cekmektedir. Bu goriis, ahlaki ifadelerin gergekleri belirtmedigini, bunun yerine tutumlari
etkilemeye veya eylemleri kigkirtmaya hizmet ettigini one siiren duygusalci ahlaki dil teorisiyle
uyumludur (Stevenson, 1944). Bu baglamda, ahlaki nihilizm, ahlaki dili dogas1 geregi nesnel
gerceklige atifta bulunmaktan aciz olarak ele alir ve ahlaki ifadelerin ampirik ifadelerle ayn1
sekilde dogruluk degerine sahip olabilecegi fikrine siipheyle yaklasir. Bu bakis agisi, ahlaki
dilin diinya hakkindaki gercekleri temsil etmekten ziyade degerlendirici tutumlarimizi ifade

etme islevi gordiigiinii savunan metaetik disavurumcular tarafindan da desteklenmektedir
(Gibbard, 1990).

Ahlaki nihilizmin kavramsal c¢ercevesi de ahlaki kavramlarin gercek oOzellikler olarak
kategorize edilmelerini saglayacak tlirden bir tanimsal netlikten yoksun olduklar1 iddiasina
dayanir. Bu goriise gore, ahlaki terimlerin muglakligi ve baglamsal bagimliligi, onlart nesnel

3

bir ontolojiye dahil edilmeye elverissiz kilmaktadir (Dreier, 2006). Ornegin, “iyi” terimi,
kullanildig1 baglama bagli olarak, bir kisinin karakteri, bir eylemin sonucu veya bir eylemin
ardindaki niyet gibi ¢esitli seylere atifta bulunabilir. Bu degiskenlik, ahlaki terimlerin herhangi
bir sabit 6ze bagli olmadigini, bunun yerine insan perspektifleri ve kiiltiirel uygulamalarla
dalgalandigin1 gostermektedir. Geach (1956) ahlaki terimlerin baglama bagli dogasini

vurgulayarak bu noktanin altin1 ¢izmektedir:

“Iyi' ve 'kotii' gibi ahlaki yiiklemler kendi i¢lerinde eksiktir ve bu nedenle belirli dilsel pratikler
icinde belirlenen belirli kriterlerden bagimsiz olarak islev géremezler. Yalnizca belirli yasam
ve kullanim bi¢imleriyle iliskili olarak anlam kazanirlar ve dogalar1 geregi 6znel karakterlerini
ortaya koyarlar” (Geach, 1956:34).

Geach’in kavrayisi, ahlaki dildeki tanimsal istikrar eksikliginin, nihilistin ahlaki yargilarin
herhangi bir nesnel gerceklikle ilgili olmadigi goriisiinii destekleyerek, onun dogasinda var olan
oznelligi yansittigin1 gostermektedir.
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Dahasi, ahlaki nihilizmin dilbilimsel kodlamasi, ahlaki gercek¢iligin ahlaki ifadelere nesnel
gerceklik yiikleme girisimine yonelik elestirisine kadar uzanir. Ahlaki nihilistler, insan
duygularina ve sosyal normlara dayanmasiyla karakterize edilen ahlaki dilin yapisinin, onun
nesnel iddialarda bulunmasini engelledigini savunurlar. Nietzsche’nin ahlaki degerlere yonelik
elestirisi de benzer sekilde bu diisiinceyi yansitmakta, ahlaki soylemi herhangi bir i¢sel ahlaki
hakikatin ifsasindan ziyade insani gii¢ dinamiklerinin bir tezahiirii olarak gdérmektedir
(Nietzsche, 1887). Bu perspektiften bakildiginda, ahlaki nihilizm, ahlaki dilin nesnellik
iddiasin1 yapibozuma ugratmaya hizmet eder ve onu kiiltiirel olarak olumsal bir dizi iddia olarak
aciga cikarir.

Buna ek olarak, ahlaki dilin nihilist bir mercekle incelenmesi, ahlaki terimlerin kullaniminin
nesnel bir ahlaki diizenin dogru bir yansimasindan ziyade bireysel veya toplumsal tutumlarin
bir izdiisiimii oldugunu ortaya koymaktadir. Metaetik rolativistler, ahlaki terimlerin farklh
kiiltiirlerde kullanim1 ve yorumlanmasindaki bu degiskenligin evrensel bir ahlaki ¢er¢evenin
eksikligini gosterdigini iddia etmektedir (Harman, 1975). Bu bakis agis1 su soruyu giindeme
getirmektedir: Ahlaki ifadeler temelde belirli topluluklarin tutumlarina, inanglarma ve
uygulamalarina bagliysa, nesnel bir dogruluk iddiasinda bulunabilirler mi? Bdylece ahlaki
sOylemin dilsel yapisi, nihilist argiimanin ahlaki terimler igin sabit bir referans noktasinin

olmadigin1 gostererek zemin kazandigi bir savas alani haline gelir.

Ozetle, ahlaki nihilizm ahlaki degerlerin dilsel ifadesini yapisokiime ugratarak, bunlari herhangi
bir nesnel gerceklige karsilik gelmeyen, temelde 6znel yapilar olarak ifsa eder. Ahlaki dilin
ifade, baglam ve kiiltiirel olarak isleyis bigimlerini analiz eden nihilist goriis, ahlaki s6ylemde
ickin bir hakikatin olmadigin1 vurgular. Bu analitik yaklasim, ahlaki dilin altinda yatan
kavramsal varsayimlart agiga ¢ikararak, diinya hakkindaki nesnel 6zellikleri veya gercekleri

aktarmadaki yetersizligini vurgular.

“Ahlaki dil, retorik siislemelerinden arindirildiginda, kendisini 6znel ifadelerin, sosyal
geleneklerin ve kiiltiirel normlarin karmagik bir etkilesimi olarak ortaya koyar. Bu etkilesim,
harici bir ahlaki gerceklige isaret etmekten ziyade, ahlaki konusmalarimizin kurgulanmig
dogasini ortaya koyar” (Dreier, 2006:228).

2.2. Ontolojik Kayitsizhik: Analitik Felsefede Moral Nihilizmin Sakh Boyutlar:

Ahlaki nihilizmin en derin yonlerinden biri, ahlaki gerceklige karsi ontolojik kayitsizlik
durusunda yatmaktadir. Ahlaki gergeklerin insan algisindan bagimsiz olarak var oldugunu
savunan ahlaki realizmin aksine, ahlaki nihilizm ahlaki degerler i¢in herhangi bir ontolojik
temeli reddeder. Analitik felsefede bu inkar yalnizca belirli ahlaki iddialarin reddedilmesi degil,
gercekligin yapisinin ahlaki kaygilara kayitsiz olduguna dair daha derin bir iddiadir. Bu nedenle
ahlaki nihilizm, ahlaki degerlerin kayitsiz bir diinya iizerine bindirilmis insan kurgular
oldugunu savunur ve bdylece ahlaki hakikatlerin varolusun dokusuna islendigi fikrine meydan
okur (Rosen, 1994). Bu ontolojik kayitsizlik, ahlaki sOylemimizin karsilik gelen bir
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gerceklikten yoksun bir ¢erceve icinde isledigini ve ahlaki ifadelerin nesnel bir temele
dayanmadan boslukta yiizdiiglinli ima eder.

Analitik bir perspektiften bakildiginda, nihilist pozisyon gergekligin dogast ve ahlaki anlamin
insasinda insan biliginin rolii hakkinda énemli sorular ortaya ¢ikarmaktadir. Bu goriis, ahlaki
degerlerin dogal oOzelliklerle ayni sekilde temellendirilemeyecegini, ¢iinkii ampirik olarak
dogrulanabilecek tiirden bir nesnellige sahip olmadiklarin1 iddia eden Nagel (1986) gibi
filozoflarin ¢alismalarinda yansitilmaktadir. Ahlaki nihilistler i¢cin bu dogrulama yoklugu,
ahlaki degerlerin ontolojik gercekler alanina ait olmadigi, bunun yerine insan psikolojisi ve
kiiltiirtinlin tirtinleri oldugu anlamina gelir. Nagel bu ontolojik kayitsizlig1 su iddiayla aciklar:

“Nesnel bakis acisindan goriindiigii sekliyle diinya, insani degerlere ve amaglara karsi
kayitsizdir. Bu ontolojik tarafsizlik, ahlaki yargilarimizin nesnel gergeklerin kesfinden ziyade
0znel tutumlarin izdiisiimleri oldugu anlamina gelir” (Nagel, 1986:143).

Bu bakis acis1 nihilizmin temel argiimaninin altin1 ¢izmektedir: evren dogasi geregi ahlaki
ozelliklerden yoksundur ve gergeklige ahlaki bir anlam atfetmeye yonelik her tiirlii girisim

insani duygularin bir yansimasidir.

Dahasi, ahlaki nihilizmin ontolojik kayitsizligi, geleneksel analitik felsefenin ahlaki nesnellik
arayisina meydan okumaktadir. Analitik filozoflar uzun zamandir ahlaki kavramlari mantiksal
tutarlilik agisindan tanimlamaya calismis, ahlaki ifadelerin gergeklige karsilik geldiginin
soylenebilecegi bir gergeve olusturmaya g¢alismislardir. Ancak ahlaki nihilizm, ahlaki dilin
mantiksal yapisinin buna karsilik gelen ahlaki olgularin varligin1 ima etmedigini ileri siirerek
bu cabaya karsi ¢cikmaktadir. Bunun yerine, temelde bu tiir 6zelliklerden yoksun bir evrende
ahlaki gergeklik aramanin beyhudeligine isaret eder (Harman, 1982). Bagka bir deyisle, ahlaki
nihilizm, ahlaki dilin dikkatli analizinin yalnizca onun boslugunu, nesnel olarak gercek olan
herhangi bir seyi yakalayamadigini ortaya koydugunu iddia eder. Bu, ahlaki hakikat arayiginin
ontolojik bir perspektiften yanlis yonlendirilmis olarak goriildiigii bir tiir felsefi sessizlige yol
acar.

Williams (2002), ahlaki nesnelligin tutarliligin1 sorgulayarak bu ontolojik kayitsizlik temasin
daha da gelistirir. Nesnel bir ahlaki diizen arayisinin, ahlaki degerlerimizin insan pratiklerine,
duygularina ve kiiltlirel baglamlara karmasik bir sekilde bagli oldugu gercegini goz ardi ettigini
one sitirer. Williams (2002)’a gore, ahlak ve insan deneyimi arasindaki bu karsilikli bagimliligin
kabul edilmesi, ahlaki yargilara nesnel bir statii kazandirabilecek “hi¢bir yerden bir goriis”
olmadig1 anlamina gelir. Bu anlamda, ahlaki nihilizmin ontolojik kayitsizlig1 yalnizca belirli
ahlaki olgularin reddi degil, evrenin kendisinin ahlaki anlam i¢in hi¢bir temel sunmadiginin
kabuliidiir. Williams bu durumu su sekilde detaylandirtyor:

“Diinya ahlaki konularda sessizdir; bize kesfedilmeyi bekleyen ahlaki gergekler sunmaz. Bunun

yerine, ahlaki kavramlari ortaya cikaran bizim uygulamalarimiz, yasam bigimlerimizdir ve
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diinyanin bu kavramlar1 dogrulamasini beklemek ahlaki sdylemin dogasini yanlis anlamaktir”
(Williams, 2002:158).

Diinyanin ahlaki kaygilar karsisindaki bu sessizligi, ger¢ekligin ahlaki degerlere kayitsizligi
konusundaki nihilist durusu 6zetler.

Dahasi, bu ontolojik kayitsizligin ahlaki dilin islevini nasil anladigimiz {izerinde de etkileri
vardir. Eger diinya ahlaki iddialara kayitsizsa, o zaman ahlaki sdylemin rolii ahlaki bir
gercekligi tanimlamaktan ziyade insan tutumlarini ifade etmek ve sosyal davranisi koordine
etmek haline gelir. Bu bakis agisi, ahlaki ifadelerin gergekleri tanimlamay1 degil, konusmacinin
tutumlarin1 veya regetelerini ifade etmeyi amagladigini One siiren metaetikteki bilisselci
olmayan akim tarafindan desteklenmektedir (Blackburn, 1998). Bu bakis agisina gore ahlak
dili, diinya hakkindaki hakikatleri ortaya ¢ikaran bir aragtan ziyade insan iliskilerini yonetmek
icin kullanilan bir araca benzemektedir. Dolayisiyla, ahlaki nihilizmin ontolojik kayitsizligi,
ahlaki dilin herhangi bir nesnel referanstan yoksun, temelde ifade edici ve pragmatik olarak

yeniden kavramsallastirilmasina yol agar.

Buna ek olarak, ahlaki nihilizmin dogasinda var olan ontolojik kayitsizlik, ahlaki iddialarin
epistemik statiisiiniin yeniden gézden gegirilmesini gerektirir. Eger evren ahlaki gercekleri
icermiyorsa, o zaman ahlaki bilginin epistemik arayisi sorgulanabilir hale gelir. Bu epistemik
zorluk, ahlaki inang¢larimizin evrimsel kdkenlerinin, bunlarin herhangi bir bagimsiz ahlaki
gerceklikten ziyade uyarlanabilir stratejileri yansittigini 6ne stiren Street (2006) tarafindan daha
fazla irdelenmektedir. Street’e gore:

“Eger ahlaki inanclarimiz hayatta kalma ve iiremeyi desteklemek icin evrimsel giicler
tarafindan sekillendirildiyse, o zaman bagimsiz bir ahlaki diizene karsilik gelmeleri pek olasi
degildir. Evrim hakikate degil, uygunluga 6nem verir ve ahlaki gercekeiligi giivenli bir
ontolojik temelden yoksun birakir” (Street, 2006:113).

Street (2006)’in evrimsel argiimani, evrenin ahlaki kaygilara kayitsizliginin ahlaki gercekgiligin
inandiricihigim zayiflattigi fikrini giiglendirmektedir.

Ozetle, ahlaki nihilizmin ontolojik kayitsizhigi, ahlaki gergekgilik ile nihilizm arasindaki
tartigmanin gizli bir boyutunu ortaya koymaktadir. Nihilizm, gercekligin dokusu iginde ahlaki
ozelliklerin varligim1 reddederek, analitik gelenegin ahlaki sdylemi nesnel bir ontolojide
temellendirme ¢abalarina meydan okur. Bu durus, ahlaki dili ahlaki olgularin tasvirinden ziyade
insan tutumlarinin bir ifadesine dontistiirerek ahlakin insan yasamindaki roliinii yeniden
tanimlar. Bu goriisiin sonuglari, ahlaki hakikat arayisina sliphe diisiirerek ve gergekligin ahlaki
arzularimiza kars1 derin kayitsizligini vurgulayacak kadar genis kapsamlidir.
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3. GORECELI GERCEKLIK: ANALITIK BiR PERSPEKTIFLE AHLAKI
KAVRAMLARIN INSASI

3.1. Kavramsal Gorecelik: Ahlaki Ger¢ekligin Analitik Felsefedeki Yansimalar:

Ahlaki gercekligin goreceli mi yoksa mutlak m1 oldugu sorusu analitik felsefede uzun zamandir
merkezi bir mesele olmustur. Kavramsal gorelilik, ahlaki gercekcilik baglaminda, ahlaki
gergeklerin insan diisiincesinden ve kiiltiirel baglamdan bagimsiz olarak var olup olamayacagini
ya da ahlaki yargilarin yapildig1 cesitli ¢ergevelere bagl olup olmadigini arastirir. Analitik
filozoflar bu soruya genellikle ahlaki sOylemin altinda yatan dilsel ve mantiksal yapilar
inceleyerek yaklasir ve ahlaki terimlerin anlamlarini belirli sosyal uygulamalar yoluyla nasil
kazandiklarin1 vurgular (Harman, 1975). Gorelilik meselesi, ahlaki dogrularin evrensel olarak
gegerli olabilecegi fikrine meydan okumakta, bunun yerine bunlarin igine gomiilii olduklari
belirli yasam bigimlerinin {iriinleri oldugunu 6ne siirmektedir.

Ahlaki gorelilik i¢in 6ne ¢ikan arglimanlardan biri, ahlaki yargilarin dogasi geregi belirli sosyal
anlagsmalara ve uygulamalara bagli oldugunu savunan Harman (1975)’dan gelmektedir. Ona
gore, ahlaki ilkeler bilimsel gergekleri karakterize eden evrensellik ve nesnellikten yoksundur.
Harman, ahlaki iddialarin ampirik ifadelerde oldugu gibi diinya hakkindaki gercekleri
tanimlamadigini, bunun yerine kiiltiirler arasinda degisen tutum ve gelenekleri ifade ettigini

ileri siirmektedir. Harman’a gore:

“Ahlaki dogru ve yanlis ancak belirli bir toplumdaki ahlaki inanglar, tutumlar ve uygulamalar
cergevesiyle iligkili olarak anlasilabilir. Boyle bir ¢ergeve olmaksizin, ahlaki gerceklerden ya
da dogrulardan s6z etmenin higbir anlami yoktur” (Harman, 1975:13).

Bu bakis agis1, ahlaki gercekligin kesfedilmeyi bekleyen bagimsiz bir varlik degil, daha ziyade
insan topluluklariin kavramsal semalar tarafindan sekillendirilen bir yapr oldugu fikrinin
altin1 ¢izmektedir.

Bu goriisii daha da genisleten Williams (1985), ahlaki gerceklerin ortaya ¢iktiklar kiiltiirel ve
tarthsel baglamlardan koparilamayacagi i¢in ahlaki nesnelligin bir yanilsama oldugunu
savunur. Williams (1985), evrensel bir ahlaki gerceklik ortaya koymaya yonelik her tiirlii
girisimin, ahlaki kavramlarimizin belirli sosyal uygulamalarimizin “kalin” etik kelime
dagarcigina derinlemesine gomiilii oldugu gergegini gbézden kagirdigini iddia etmektedir. Bu
gomiiliiliik, ahlaki ifadelerin dogas1 geregi belirli gruplarin bakis acilarina ve degerlerine gore
goreceli oldugu anlamina gelir. Williams (1985), ahlaki muhakeme siirecinin bile, ahlaki
yargilarin yapildig1 arka plami saglayan kiiltiirel baglamdan etkilendigini agiklar. Williams’1in
belirttigi gibi:

“Ahlaki nesnellik fikri, ahlaki iddialarin degerlendirilebilecegi tarafsiz, kiiltiirden bagimsiz bir
bakis acist oldugu diisiincesine dayanir. Ancak bdyle bir bakis acis1t mevcut degildir; ahlaki
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kavramlarimiz ve degerlerimiz ayrilmaz bir sekilde tarihsel ve kiiltiirel pratiklerimize baglidir”
(Williams, 1985:136).

Williams’in elestirisi, ahlaki kavramlarin insan yasaminin Ozgiilliklerinden nasil ayri
tutulamayacagini vurgulayarak, ahlaki gergekeilik hakkindaki analitik tartismalarin merkezinde
yer alan kavramsal goreliligi yansitmaktadir.

Ahlaki gorelilik kavrami Putnam (1981)’1n felsefesinde, 6zellikle de “igsel gergekeilik”
fikrinde de destek bulmaktadir. Putnam (1981), ahlaki bilgi de dahil olmak iizere tiim bilginin
insan zihninin kullandig1 kavramsal semalara gore goreceli oldugunu one siirerek nesnel,
mutlak ger¢eklik kavramina meydan okur. Putnam (1981)’a gore, ahlaki iddialarin dogrulugunu
degerlendirmek i¢in “Tanri’nin goziinden bir bakis” yoktur; bunun yerine, ahlaki dogrular her
zaman onlar1 iireten belirli dil oyunlarina ve yasam bigimlerine gorelidir. Bu goriis, ahlaki
gerceklerin insan pratiklerinden bagimsiz olarak var olmadigini, bunun yerine bireylerin ve
topluluklarin deneyimlerini anlamlandirmak i¢in kullandiklar1 kavramsal c¢ergevelerin bir

parcasi oldugunu 6ne siirer. Putnam soyle der:

“Ahlaki ya da baska tiirlii, gergeklige iliskin mutlak bir bakis acis1 diye bir sey yoktur. Ahlaki
inanglarimiz ve ifadelerimiz dogas1 geregi kavramsal semalarimiza baghdir ve bu semalar
gercek ya da dogru olarak kabul ettigimiz seyleri sekillendirir ve sinirlar” (Putnam, 198: 57).

Bu igselci bakis agisi, ahlaki gergekligi insan bilisi ve yorumu baglamina yerlestirerek, ahlaki
olgularin zihinden bagimsiz varliklar olmadigi, bunun yerine diinyayla iliskimiz yoluyla insa
edildigi fikrini gii¢lendirir.

Ahlaki gorelilik tartigmasi, ahlaki dilin dogas1 hakkinda da Onemli sorulari glindeme
getirmektedir. Blackburn (1993)’ilin yari-gercekgeiligine gore ahlaki sdylem, temelde tutum ve
taahhiitlerimizi ifade etse de nesnel gerceklere atifta bulunuyormus gibi islemektedir. Bu
yaklagim, ahlaki ifadelerin olgusal iddialarda bulunuyor gibi goriinseler de bunu belirli
kavramsal cercevelerin sinirlart dahilinde yaptiklarini 6ne siirer. Yari-gergekeilik, ahlaki
konusmanin belirli topluluklarin bakis agilarina ve uygulamalarina goére goreceli oldugunu,
ancak bu cerceveler icinde ahlaki gercekler hakkinda anlamli bir sekilde konusmamiza izin
verdigini savunur. Bu sekilde Blackburn’iin goriisii, ahlaki s6ylemin 6znel temelini kabul
ederken pratik faydasini da koruyarak ahlaki realizm ile anti-realizm arasindaki boslugu
doldurmaktadir. Blackburn’iin isaret ettigi gibi:

“Ahlaki yargilarin goriintisteki nesnelligi, kendi etik ¢ercevemiz i¢indeki belirli deger ve
ilkelere olan bagliligimizin derinliginin bir yansimasidir. Bu goriintirdeki nesnellik bagimsiz
bir ahlaki ger¢eklik anlamina gelmez, daha ziyade igsel standartlarimizin diinyaya yansitilmasi
anlamina gelir” (Blackburn, 1993:180).

Bu mercekten bakildiginda, ahlaki gorelilik yalnizca ¢6ziilmesi gereken bir sorun degil, derin
inan¢larimizi ifade etmede ahlaki dilin nasil islediginin bir 6zelligidir.

R — —— ————————— A EEEEEEEEEE L.,
Proceedings Book 200 : www.aegeanconference.com




INTERNATIONAL AEGEAN CONFERENCES

ON NATURAL & MEDICAL SCIENCES-XI
April 04-06, 2025

Kavramsal gorelilik boylece analitik felsefede ahlaki gercekligin insasini nasil anladigimizi
yeniden degerlendirmeye davet eder. Ahlaki kavramlarin belirli yasam bigimlerine gomiilii
oldugunu kabul ederek, ahlaki gerceklerin diinyanin nesnel 6zellikleri degil, daha ziyade insan
yorumunun ve sosyal uygulamalarin iirlinleri oldugunu goriiriiz (Korsgaard, 1996). Bu goriis
zorunlu olarak ahlaki siiphecilige yol agmaz, bunun yerine ahlaki ger¢eklerin her zaman belirli
perspektifler i¢inde yer aldigim1 vurgular. Bunu yaparken analitik felsefe, ahlaki terimlerin
anlaminin ve dolayisiyla ahlaki gercekligin dogasinin, dogal olarak kullanildiklar1 baglamlara
bagli oldugunu kabul eder. Bu baglamsal bagimlilik, tiim zamanlar ve yerler i¢in gegerli tek ve
kapsayic1 bir ahlaki gerceklik olabilecegi fikrine meydan okur.

Ozetle, analitik felsefede incelendigi sekliyle ahlaki gercekligin kavramsal goreliligi, ahlaki
hakikatlerin insan topluluklarinin kavramsal ¢ercevelerine ve kiiltiirel pratiklerine nasil bagl
oldugunu vurgular. Ahlaki sdylemin altinda yatan dilsel ve felsefi yapilar incelendiginde, ahlaki
gergekligin mutlak, sabit bir varlik degil, insan perspektifleri tarafindan sekillendirilen dinamik
bir yapt oldugu ortaya g¢ikmaktadir. Bu goriisiin sonuglari, evrensel ahlaki hakikatlerin
uygulanabilirligini sorgulayarak ve ahlaki yargilarin yapildigr baglami anlamanin 6nemini
vurgulayarak ahlak felsefesi boyunca yankilanmaktadir.

3.2. Semantik Paradokslar: Dilin Simrlarinda Ahlaki Gerg¢eklik

Analitik felsefede, ahlaki dilin semantigi, ahlaki gercekligi anlamamizi zorlagstiran igsel
paradokslari ortaya ¢ikarir. Bu karmagikligin 6z, ahlaki dilin ikili dogasinda yatar: Ahlaki dil
genellikle ampirik ifadelerin beyan tarzini taklit ederken, insan tutumlarina, duygularina ve
kiiltiirel baglamlara gdmiilii olmasi, dogrudan yoruma direnen anlagilmasi zor bir anlama ihanet
eder. Bu gerilim, nesnel olarak tespit edilebilir bir sey olarak ahlaki gerceklik kavramina
meydan okuyan anlamsal paradokslara yol agar. Wright (1992) ve Stevenson (1944) gibi
analitik filozoflar, ahlaki sOylemin anlamli bir sekilde aktarabilecegi seylerin sinirlarinm
arastirarak bu paradokslar1 aydinlatmaya calismiglardir. Paradokslar salt dilsel muglakliktan
degil, ahlaki dilin kural koyucu giicii ile sozde tanimlayici islevi arasindaki karmasik
etkilesimden kaynaklanmaktadir.

Ahlaki dilin semantigindeki temel paradokslardan biri, ahlaki yiiklemlerin dogasi ve
goriiniirdeki nesnellik iddialariyla ilgilidir. Wright (1992), ahlaki sdylemin goriiniiste hakikate
talip olsa da, nihayetinde olgusal iddialar1 karakterize eden ampirik temelden yoksun oldugunu
one siirerek “hakikate uygun” ahlaki ifadelerin olasiligini arastirir. Bu durum bir paradoks
yaratmaktadir: ahlaki ifadeler yari-nesnel bir c¢ercevede islemekte, ancak Oznel insani
geleneklere bagimliliklart nedeniyle dogruluk degerleri epistemik olarak erisilemez
kalmaktadir. Wright’in iddia ettigi gibi:

“Ahlaki dilin bilmecesi ikili arzusunda yatar: hakikatleri iddia ederken ayn1 zamanda hakikatin
geleneksel olarak belirlendigi Ol¢iitlerden kagmak. Bu da ahlaki iddialar1 olgusal sdylemin

hayaletleri haline getirir ve ifade ile iddia arasindaki sinira musallat olur” (Wright, 1992:85).
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Wright’in analizi, ahlaki dilin anlamsal bir arafta sikisip kaldigini, hakikat arzusu ile karsilik
gelebilecegi bir dis gergekligin yoklugu arasinda sikisip kaldigini ortaya koymaktadir.

Bu karmagikliga ek olarak, Price (2011)’in “6zne dogalcilig1”, ahlaki terimlerin anlaminin
herhangi bir nesnel gergeklikten ziyade insani sosyal pratikler i¢indeki rollerine bagli oldugu
fikrini ortaya atmaktadir. Price (2011), ahlaki sdylemin semantiginin, kisiler arasi davranisi
diizenlemede hizmet ettigi ifade edici islevden ayr tutulamayacagini savunur. Bu ifade boyutu,
ahlaki ifadeler ile ahlaki gergeklere yaptiklar1 varsayilan atiflar arasinda paradoksal bir iliski
yaratmaktadir. Eger ahlaki dilin birincil rolii tutumlar1 ya da receteleri ifade etmekse, ayn1 anda
bu ifadelerden bagimsiz olarak var olan ahlaki bir gercekligi tanimladigini nasil iddia edebilir?
Price bunu su sekilde detaylandiriyor:

“Ahlaki sdylem anlamini bagimsiz bir ahlaki gergeklige karsilik gelmesinden degil,
degerlendirme ve diizenleme pratiklerimize gomiilii olmasindan alir. Ahlaki dilin bu ikili
karakteri anlamsal bir paradoksa yol acar; olgusal sdylemin nesnelligini taklit ederken oziinii

0znel angajmanlarimizdan alir” (Price, 201:203).

Price’in goriisii ahlaki semantigin dogasinda var olan istikrarsizliga isaret etmekte ve ahlaki
dilin tanimlayic1 bir girisimden ziyade performatif bir egzersiz olarak islev gordiiglinii 6ne

sirmektedir.

Bu anlamsal paradoks, Williams (1985) tarafindan tartisilan “kalin” ahlaki kavramlar fikriyle
daha da karmasik hale gelmektedir. Williams (1985) 'iyi' ya da 'kotii' gibi evrensel bir kural
koyucu gli¢ tasiyor gibi gdriinen “ince” ahlaki kavramlar ile 'zalim' ya da 'cesur' gibi hem
tanimlayict hem de degerlendirici unsurlar1 kapsayan “kalin” kavramlar arasinda ayrim yapar.
Paradoks, kalin ahlaki kavramlarin tanimlayic1 yonii ile degerlendirici islevleri arasindaki
gerilimden kaynaklanmaktadir. Bu tiir kavramlar kullandigimizda, gercekligin belirli yonlerini
tanimliyor gibi goriiniirliz, ancak bu tanimlama Ortiik bir normatif yargidan ayrilamaz.
Tanimlayici igerik ile degerlendirici giiciin bu sekilde i¢ ige ge¢mesi, ahlaki dilin dogrudan
nesnel bir gerceklige atifta bulunabilecegi fikrine meydan okumaktadir. Williams bu gerilimi
su sekilde ifade etmektedir:

“Ahlaki kavramlarin 'kalinlig1' onlarin ikili dogasini ortaya koyar; kavramlar diinya hakkinda
oldugu kadar bizim ona iligskin degerlendirici bakis acimizla da ilgilidir. Bu ikilik, basit
dogruluk ve yanlighk ikiligine meydan okuyan ve ahlaki sdylemin katmanli dogasini
vurgulayan anlamsal bir karmasiklik ortaya koyar” (Williams, 1985:129).

Williams’1n gortisleri, ahlaki dilin, tanimlayici iddialarinin ayrilmaz bir sekilde degerlendirici
duruslarla baglantili oldugu, dolayisiyla ahlaki gercekligi nesnel terimlerle sabitleme
girisimlerini karmasiklastiran bir i¢ paradoks i¢erdigini 6ne siirmektedir.

Dahasi, Brandom (1994)’un ¢ikarimcilig, ahlaki terimlerin anlaminin, sosyal uygulamalar ve
normlar ag1 i¢inde isgal ettikleri ¢ikarimsal roller tarafindan sekillendirildigini savunarak bu
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tartigmay1 genisletmektedir. Brandom (1994)’a gore, ahlaki dilin semantigi digsal ahlaki
olgulara referansla temellendirilmez, ahlaki iddialarin bir toplulugun sdylemi icinde sahip
oldugu c¢ikarimsal baglantilar araciligiyla insa edilir. Bu bakis agis1 paradoksu
yogunlastirmaktadir: ahlaki ifadeler, ¢ikarimsal iliskiler agina uyduklar1 i¢in nesnel bir anlama
sahipmis gibi goriiniirler, ancak bu agin kendisi de insanlarin yorumlayici pratiklerine baglidir.
Brandom bu durumu su sekilde 6zetlemektedir:

“Ahlaki s6z dagarcigi nesnellik goriinlimiinii, herhangi bir dis ahlaki gerceklikten ziyade sosyal
normlar tarafindan yonetilen ortak bir ¢ikarimsal oyuna katilimiyla elde eder. Dolayisiyla,
ahlaki dil, kendi kavramsal sinirlarindan kagamayan insa edilmis bir gerceveyi yansitir”
(Brandom, 1994:287).

Brandom’un ¢ikarimciligi, ahlaki dilin nesnel gergeklige yaptig1 varsayilan referansin, onu
ayakta tutan normatif pratiklerin bir eseri oldugunu gostermekte ve ahlaki sdylemin basina bela

olan anlamsal paradokslar1 daha da saglamlastirmaktadir.

Ozetle, analitik felsefedeki ahlaki dilin semantik paradokslari, ahlaki gergekligin tutarl bir
kavramini tanimlamadaki karmasik zorluklar1 ortaya koymaktadir. Ister ahlaki ifadelerin
“gercege uygun” dogasi, ister ahlaki terimlerin sosyal pratiklerdeki rolii, ister kalin ahlaki
kavramlarin karmasikligi, isterse de ahlaki dile anlamini veren ¢ikarimsal yapilar goz 6niinde
bulundurulsun, ahlaki sdylemin muglak bir alanda isledigi aciktir. Bu alan, gercekligi
tanimlama arzusuyla tanimlanirken aynm1 zamanda oOznel, kiiltirel ve degerlendirici
kaynaklardan beslenir. Sonug olarak, bu paradokslar ahlaki dilin sinirlarin1 aydinlatmakta ve
nesnel bir ahlaki gercekligi ifade etme olasiligini sorgulamaktadir.

3.3. Ontolojik Statiiniin Ikilemi: Ahlaki Gerg¢ekligin Analitik Bir Yeniden
Degerlendirmesi

Ahlaki gergekligin ontolojik statiisii, analitik felsefenin en tartigmali konularindan biri olmaya
devam etmektedir. Bu tartisma, nesnel ahlaki gergeklerin varligini savunan ahlaki realizm ile
boyle bagimsiz bir ahlaki ontolojiyi reddeden anti-realizm arasindaki karmasik arazide
ilerlemektedir. Ancak, ahlaki gercekligin ontolojik statiisiinliin analitik olarak yeniden ele
alinmasi derin bir ikilemle kars1 karsiya birakir: Ahlaki 6zellikler insan bilisine, dilsel pratiklere
ve sosyo-kiiltiirel gercevelere ayrilmaz bir sekilde bagli goriiniirken nasil ontolojik bir temele
sahip olabilirler (Miller, 2003)? Bu gerilim, ahlaki gerceklerin onlar ifade eden kavramsal
semalardan bagimsiz olarak var olup olamayacagina dair felsefi sorgulamay1 koriiklemis ve
boylece ahlaki ontolojinin dokusunu sorgulanir hale getirmistir.

Bu ikilemin merkezi bir yonii “ontolojik taahhiit” meselesinden kaynaklanmaktadir. Quine
(1969)’a gore, bir sdylemin mesru ontolojik taahhiitlerde bulunabilmesi igin, atifta bulundugu
varliklar1 bir niceleme ve mantiksal yap1 c¢ercevesinde belirtmesi gerekir. Bu durum, ahlaki
sOyleme uygulandiginda kafa karistiric1 bir soruyu giindeme getirmektedir: Ahlaki ifadeler,
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terimleri dogas1 geregi degerlendirici ve baglama bagimli ise herhangi bir nesnel varliga atifta
bulunabilir mi? Eger ahlaki dil Quine (1969)’1n ontolojik baglilik kriterini karsilayamiyorsa, bu
durum ahlaki olgularin digsal bir gergekligin unsurlar1 olmaktan ziyade yalnizca dilsel ya da
kavramsal yapilar olabilecegini diisiindiiriir. Bu diislince, ahlaki o6zelliklerin ontolojik
temellendirilmesi konusunda sliphe uyandirmakta ve bunlarin varliginin kavramsal aygitimiza
daha 6nce varsayilandan daha fazla bagli olabilecegini gostermektedir. Quine’in kendisi de bu
¢ikmazi su sekilde dile getirmektedir:

“Ontolojik baglilik sdylemimizin yapisina baglidir. Ahlaki dil s6z konusu oldugunda, kullanilan
terimler ifade ve betimleme arasinda gidip gelmekte, var olan ile degerlendirme semalarimizda

yalnizca kavramsallastirilan arasindaki ¢izgiyi bulaniklagtirmaktadir” (Quine, 1969:133).

Quine’1n kavrayisi, ahlaki 6zelliklere ontolojik statii atamanin karmagikligini ortaya koymakta

ve onlarin gerceklik ile insan yorumu arasindaki tehlikeli konumunu vurgulamaktadir.

Benzer bir sekilde, Mackie (1977)’nin “tuhaflik argiimani” olarak bilinen ahlaki anti-realizm
arglimani, ahlaki 6zelliklerin var olmasi durumunda, dogal diinya ile bagdagmayan igsel bir
tuhafliga sahip olacaklarini 6ne siirer. Mackie (1977), ahlaki olgularin, eger gergek olsalardi,
evren anlayisimizla uyusmayan benzersiz kural koyucu giiclere sahip dogal olmayan
ozelliklerin varligin1 gerektirecegini savunmaktadir. Bu iddia, ahlaki gergekligin ontolojik
statlistinii daha da karmasik hale getirerek, ahlaki 6zelliklerin kendine 6zgli ve mantiksiz bir
ontolojik kategoride yer aldigint one siirmektedir. Ontolojik ikilem, ahlaki 6zellikleri kabul
etmenin natiiralist ontolojinin ilkelerine meydan okuyan varliklar ortaya koymay1

gerektirebilecegi fikriyle yiizlestigimizde derinlesir. Mackie’ nin dikkat ¢ekici yorumuyla:

“Ahlaki degerlerin sdzde nesnelligi, onlar1 evrenin diger tiim 6zelliklerinden ayiran kendine
O0zgli bir metafizik statli gerektirir. Varliklari, gercekligi anlamaya yonelik yerlesik
yontemlerimizden temel bir sapmay1 igerecek ve onlari ontolojik olarak siipheli hale
getirecektir” (Mackie, 1977:38).

Mackie’nin argiimani, olaganiistii bir metafiziksel baglilik bi¢imini kabul etmeden ahlaki

olgular1 ontolojimize entegre etmenin mantiksizliginin altini ¢izmektedir.

(Cagdas tartigmalar, 6zellikle “insac1” teorilerin merceginden ahlaki ontoloji sdylemini daha da
genisletmistir. Korsgaard (1996), ahlaki hakikatlerin bagimsiz varliklar olarak kesfedilmedigi,
bunun yerine rasyonel miizakere ve normatif taahhiitler yoluyla inga edildigi insac1 bir ahlaki
gergeklik aciklamasi onermektedir. Bu bakis acisina gore, ahlaki 6zelliklerin ontolojik statiisii,
aktorlerin rasyonel faaliyetleriyle yakindan baglantilidir; belirli bir normatif ¢erceve icinde
yansitict onaylama siireciyle varlik kazanirlar. Bu yaklagim, ahlaki 6zelliklerin i¢sel bir varliga
sahip olmadigini, daha ziyade insan eylemliliginin {iriinleri olarak ortaya ciktigini 6ne siirerek
ontolojik  ikilemi yeniden g¢ercevelendirir. Korsgaard bu durumu su sekilde
detaylandirmaktadir:
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“Ahlaki ozellikler disarida bir yerde kesfedilmeyi beklemezler; biz nedenler alaninda
gezinirken, miizakereci uygulamalarimiz araciligiyla normatif manzaray: insa ederken ortaya
cikarlar. Dolayisiyla, ahlaki olgularin ontolojisi ayrilmaz bir sekilde ahlaki faillerin pratiklerine
baghdir” (Korsgaard, 1996:120).

Korsgaard’in insaciligi, ahlaki ozelliklerin olumsal, insa edilmis dogasim1 vurgulayarak
geleneksel realist agiklamalara meydan okumakta ve boylece ahlaki gerceklik etrafindaki
ontolojik tartismay1 yeniden yapilandirmaktadir.

Bu ikileme bir bagka karmagiklik katmani ekleyen ise ahlaki 6zelliklerin ahlaki olmayan
ozelliklere bagli oldugunu ya da onlar1 denetledigini 6ne siiren “ahlaki denetleme” kavramidir.
Brink (1989), ahlaki 6zelliklerin bagimsiz olarak var olmasalar da insan eylemleri ve niyetleri
gibi dogal ozelliklerin belirli konfigiirasyonlarindan ortaya ¢iktiklarin1 savunarak bu fikri
aragtirmaktadir. Bu ustiinliik iligkisi, ahlaki 6zelliklerin ontolojik statiisiiniin kendine 6zgii
olmadigini, bunun yerine ahlaki olmayan diinyanim bir tiirevi oldugunu ima eder. Ustiinliik tezi,
ahlaki olgularin onlar1 doguran fiziksel ve psikolojik kosullardan ayrilamaz oldugunu one
stirerek ahlaki 6zelliklerin varligini natiiralist bir ontolojiyle uzlastirmaya ¢alisir. Ancak Brink
bunun yarattig1 zorlugu su sekilde dile getirmektedir:

“Ahlaki olanin ahlaki olmayana ustiinliigii, ahlaki 6zellikler i¢in essiz bir ontolojik statii yaratir;
bu statii, dogal alt katmana indirgenmeye direnirken ayn1 zamanda bagimsiz bir varolusu da
reddeder. Bu paradoksal durum ahlaki ontoloji anlayisimizi karmasiklagtirmaktadir” (Brink,
1989:178).

Brink’in analizi, ahlaki 6zelliklerin goriiniiste gercek olmakla birlikte, gercekligin yapisinda
nasil olumsal ve bagimli bir yer isgal ettigini, dolayisiyla ontolojik statiilerini nasil
karmasiklastirdigin1 gostermektedir.

Ozetle, ahlaki gercekligin analitik olarak yeniden degerlendirilmesi derin bir ontolojik ikilemi
ortaya c¢ikarmaktadir. Ahlaki 6zelliklerin statiisii, insan pratiklerine bagli tamamen kavramsal
yapilar olmakla, kabul edildigi takdirde ontolojik taahhiitlerimizin temelden yeniden
diisiiniilmesini gerektirecek bir gerceklige sahip olmak arasinda gidip gelmektedir. Ister
Quine’1n “ontolojik baglilik elestirisi” ister Mackie’nin “queerlik argiimani” ister Korsgaard’in
“ingacilig1” ister Brink’in “supervenience teorisi” ile ¢er¢evelensin, bu soru gerilimle doludur.
Bu ontolojik belirsizlik, geleneksel metafizik kategorilerin ahlaki gergekligin 6ziinii
yakalamadaki sinirliliklarint ortaya koymakta ve ahlaki 6zelliklerin hem ontolojik olarak

karmasik hem de kavramsal olarak anlagilmasi zor bir alanda yasayabilecegini gostermektedir.

4. DIL VE KAVRAMIN DANSI: ANALITiK FELSEFEDE MORAL GERCEKLIiGIN
VE NiHILIZMIN CATISMASI

Dil ve ahlaki kavramlar arasindaki karmasik iliski, ahlaki ger¢eklik ve nihilizm tizerine analitik
felsefi soylemde uzun zamandir merkezi bir yer isgal etmektedir. Bu sdylemin merkezinde,
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ahlaki yargilarda kavramsal netlik arzusu ile dilin ahlaki sdyleme kattig1 ickin muglaklik
arasindaki temel gerilim yatmaktadir. Ahlaki dil ve yargiya analitik yaklagim, anlamlarin sabit
olmadigi, bunun yerine baglam, kullanim ve yorumun etkilesimine tabi oldugu bir manzara
ortaya koymaktadir. Bu kavramsal belirsizlik sadece ahlaki gercekeilik tartigmasini
sekillendirmekle kalmaz, ayn1 zamanda ahlaki nihilizm argiimanin1 da besler (Miller, 2003).
Ahlaki yargilar1 ifade etmek i¢in kullandigimiz dil yiizeyde kesin goriinse de ahlaki nesnel bir
gergeklige baglama girisimlerini sekteye ugratan ¢ok sayida muglaklik ve yorumsal karmasiklik
barindirir.

Bu belirsizligin bir yonii, Williams (1985) tarafindan meshur bir sekilde tartisilan “kalin” ve
“ince” ahlaki kavramlar sorunundan kaynaklanmaktadir. 'Tyi' ve 'kotii' gibi “ince” kavramlar
evrensel bir kural koyucu giice sahip gibi goriinlirken, 'cesur' ya da 'zalim' gibi “kalin”
kavramlar hem betimleyici hem de degerlendirici unsurlar icermekte, bu da anlamlarini
baglama bagli ve degisken hale getirmektedir. Kalin kavramlarda betimleme ve
degerlendirmenin bu sekilde i¢ ige gecmesi kavramsal belirsizlik yaratir, ¢linkii degerlendirici
icerik betimleyici igerikten tamamen ayrilamaz. Dolayisiyla, bu tiir terimleri kullandigimizda,
yalnizca bir eylemi betimlemekle kalmaz, ayn1 zamanda onu onaylar ya da kinariz. Ahlaki dilin
bu ikili islevi, ahlaki hakikatlerin arastiritlmasini zorlastiran bir belirsizlik katmani yaratir ve
ahlaki yargilarin, icine gomiili olduklar1 dilsel ve kiiltiirel cergevelerden tamamen

ayrilamayacagini one siirer. Williams soyle demektedir:

“Ahlaki kavramlarin dogasinda var olan belirsizlik ikili rollerinden kaynaklanir: diinyanin
yonlerini tanimlarken ayni zamanda degerlendirici bir durus sergilerler. Tanimlama ve
degerlendirmenin bu ayrilmazligi, nesnel ahlaki gergekler kavramini sorgulayan bir kavramsal
belirsizlik diizeyi ortaya ¢ikarir” (Williams, 1985:140).

Williams’1n analizi, dil ve ahlaki kavramlar arasindaki dansin, ahlaki séylemin nesnel hakikat
icin seffaf bir ara¢ olma olasiligini zayiflattigini géstermektedir.

Anlamsal gorelilik meselesi, ahlaki gergekligin ontolojik statiisiine iliskin sorulart giindeme
getirerek bu belirsizligi daha da derinlestirmektedir. Putnam (19814)’1n “igsel gercekeilik™
kavramina gore, ahlaki ifadelerin anlam, i¢inde ifade edildikleri kavramsal semalara ve dilsel
pratiklere baghdir. Bu bakis agisi, ahlaki yargilarin, ifadelerini sekillendiren yorumlayici
cercevelerden bagimsiz olarak evrensel bir dogruluk degerine sahip olabilecegi fikrine meydan
okumaktadir. Bu bakis acisina gore, ahlaki terimler yalnizca 6nceden var olan ahlaki gercekleri
yansitmaz, daha ziyade kullanimlarini tanimlayan dilsel pratiklerin iiriiniidiir. Putnam’1n igsel
gergekeiligi, ahlaki gergeklerin kullandigimiz kavramsal semalara gore goreceli oldugunu 6ne
stirerek nesnel bir ahlaki ontoloji kavramini sorunsallastirir. Putnam’in agikladig gibi:

“Ahlaki dilin semantigi, i¢sel kavramsal ¢ercevelerimizle ayrilmaz bir sekilde baglantilidir.

Ahlaki olgularin dilsel pratiklerimizden bagimsiz olarak var oldugundan bahsetmek, bu
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olgularn dil ve kiiltiirle olan ilisgkimiz araciligiyla ne 6l¢iide insa edildigini goz ardi1 etmektir”
(Putnam, 1981:47).

Bu goriis, ahlaki sOylemi baglamsal bagimliliklar ag1 igine yerlestirerek ontolojik olarak
bagimsiz bir ahlaki ger¢eklik arayisinin yanlis yonlendirilmis olabilecegini dne siirer.

Ahlaki nihilizm perspektifinden bakildiginda, bu anlamsal gorelilik yalnizca ahlaki dilin bir
ozelligi degil, ahlaki yargilarin herhangi bir nesnel gerceklige atifta bulunmasini engelleyen
temel bir sinirlamadir. Ahlaki nihilistler, ahlaki anlamlarin farkli dilsel ve kiiltiirel baglamlarda
degiskenlik gdstermesinin, evrensel ahlaki gerceklerin yoklugunu gosterdigini savunurlar
(Joyce, 2001). Eger ahlaki ifadeler igeriklerini belirli topluluklarin yorumlayici pratiklerinden
aliyorsa, o zaman bagimsiz bir ahlaki ger¢eklik hakkindaki hakikatleri temsil ettiklerini iddia
edemezler. Nihilistlere gore, ahlaki yargilarin goriinliste nesnel dogasi bir yanilsamadir ve
ontolojik kesinliklerden ziyade dilsel konvansiyonlar tarafindan siirdiiriiliir. Bu argiiman ahlaki
sOylemi bir insan kurgusu, harici bir ahlaki diizeni tanimlamaktan ziyade tutumlar1 ifade etmek
ve sosyal davranis1 yonetmek i¢in kullanilan dilsel bir aygit olarak goriir. Joyce bu diisiinceyi
su sekilde ifade etmektedir:

“Ahlaki sdylemin igerdigi gorelilik, ahlaki iddialarin temel boslugunu ortaya koymaktadir. Eger
ahlaki ifadeler insanlarin dilsel pratiklerine bagliysa, bunlarin herhangi bir nesnel gerceklige
karsilik geldigi sdylenemez; bu da bizi dogas1 geregi insa edilmis ve mutlak hakikatlerden
yoksun bir ahlaki manzara ile bag basa birakir” (Joyce, 2001:93).

Bu durus, ahlaki gercekligin, dile bagli oldugu 6l¢iide, kesfettigimiz bir alan olmaktan ziyade
yarattigimiz bir kurgu oldugu yoniindeki nihilist iddianin altin1 gizmektedir.

Ancak bu analiz ayn1 zamanda ahlaki ger¢ekgilik ile dilsel pratikler arasindaki iligkinin yeniden
gbzden gecirilmesini de davet etmektedir. Gibbard (1990) gibi baz1 analitik filozoflar, ahlaki
sOylemin 6znel yorumlama sinirlart i¢inde islerken, yine de nesnelligi taklit eden 6zellikler
sergiledigini savunarak “yari-gercek¢i” bir pozisyon benimserler. Yari-gercekeilik, ahlaki
dilimizin, duygusal ve sosyal tutumlara dayanmasina ragmen, yine de nesnel ahlaki gerceklere
atifta bulunuyormus gibi iglev gorebilecegini iddia eder. Bu bakis acisi, dogruluklart dilsel
uygulamalarimiza bagli olsa da ahlaki yargilarin bir tiir “gergege uygun” karaktere sahip
olmasina izin verir. Gibbard’in yari-gercekeiligi bu nedenle ahlaki nihilizm ile gercekgilik
arasindaki gerilimi, ahlaki dilin ifade edici dogasini kabul ederken ahlaki sdyleme nesnellik
goriiniimii veren normatif giicii koruyarak asmaya ¢alisir. Gibbard’in belirttigi gibi:

“Ahlaki dil, sosyal bir miizakere alani icinde isler ve tutumlarimizi nesnel standartlara
baghiligimiz1 gosteren bir sekilde ifade eder. Bu yari-nesnellik, ahlaki sdylemi bir gerceklik
goriintlisii icinde temellendirme arzumuzu yansitir, bu gercekligin kendisi kavramsal
semalarimizin bir iriinii olsa bile” (Gibbard, 1990:212).
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Gibbard’in konumu, ahlaki nihilizm ile realizm arasindaki catismanin yalnizca ahlaki
gerceklerin varligina degil, dilin ahlaki gergeklik algimizi sekillendirme bigimlerine de baglh
oldugunu one siirerek ahlaki semantigin karmasikligini ortaya koymaktadir.

Ozetle, ahlaki dil ve kavramlarin analitik incelemesi, ahlaki yargilarin ifade giicii ile nesnel
hakikat iddialar1 arasindaki dansi ortaya c¢ikarmaktadir. Ahlaki kavramlardaki muglaklik,
anlamsal cercevelerin goreceliligi ve nihilizm ile realizm arasindaki felsefi catisma, dil ile
ahlaki gerceklik arasindaki karmasik iliskiyi vurgulamaktadir. Bu etkilesim, ahlaki yargilarin
istikrarli bir ontolojik temele atifta bulunabilecegi fikrine meydan okumakta, bunun yerine
ahlaki gercgekligin dilsel ve kiiltlirel pratiklerin akigkan sinirlart iginde insa edildigini One
stirmektedir. Sonug olarak, ahlaki sdylemin analitik incelemesi, ahlaki gerceklik anlayisimizin
sadece onceden var olan gercekleri kesfetme meselesi olmadigini, degerlerimizi ve
yargilarimiz1 ifade etmek i¢in kullandigimiz dilin aracilik ettigi siiregelen bir miizakere

oldugunu ortaya koymaktadir.
5. ONTOLOJIK DESIFRE: ANALITIK FELSEFENIN NiHILiZM ELESTIRISI

Analitik felsefede ahlaki nihilizmi ele almanin zorlugu, onun temel ontolojik taahhiitlerini
incelemekte yatmaktadir. Ahlaki nihilizm, ahlaki degerlerin nesnel varolustan yoksun oldugunu
One siirer ve boylece ahlaki sdylem igin herhangi bir ontolojik temeli reddeder. Bu durus,
analitik filozoflar1 bu ontolojik taahhiitleri titizlikle elestirmeye ve ahlaki yargilarin geleneksel
metafizik yapilarin yoklugunda bile herhangi bir anlamli statiiyii koruyup koruyamayacagini
incelemeye sevk etmistir (Timmons, 1999). Filozoflar, ahlaki dilin ve uygulamalarin dogasin1
arastirarak, ahlaki terimlerin gergeklikte herhangi bir temele dayanmayan 6znel veya kiiltiirel
tutumlarin ifadeleri oldugu yoniindeki nihilist iddiayla yiizlesirler.

Nihilizme yonelik one ¢ikan elestirilerden biri, ahlaki dilin dogas1 geregi belirli normatif
yapilara baglilik igerdigi argiimanindan kaynaklanmaktadir. Charles Taylor (1985), ahlaki
s0ylemde bulundugumuzda, sadece bireysel duygularin ya da sosyal geleneklerin 6tesine gecen
cercevelere basvurdugumuzu savunur. Taylor'a gore ahlaki dil sadece kisisel tercihlerin bir
yansimas1 degil, insan olmanin ne anlama geldigine dair anlayisimizi sekillendiren ortak
degerleri ifade etmenin bir yoludur. Bu bakis acis1, ahlaki sdylemin sadece ifade edici oldugu
yoniindeki nihilist diisiinceye meydan okumaktadir. Bunun yerine, ahlaki dilin, geleneksel
anlamda bagimsiz olarak var olmasa bile, insani kaygilar tarafindan sekillendirilen temel bir
gerceklige isaret ettigini One siirer. Taylor sunu iddia eder:

“Ahlaki dil, bireysel duygulara ya da toplumsal normlara indirgenemeyecek daha genis bir
normatif yapiya Ortlik bir baglilik tagir. Nihilizmin g6z ardi ettigi ontolojik bir boyutu ortaya
¢ikararak insanlik durumuna iliskin ortak anlayisimiza hitap eder” (Taylor, 1985, s. 45).
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Taylor'in goriisii, ahlaki yargilarin, insan etkilesimi yoluyla insa edilmis olsa da, normatif
taahhiitlerimize dayanan bir varolus bi¢imine sahip olan bir gergeklikle iliski kurmay1
gerektirdigini One siirerek nihilist konumu karmasiklastirmaktadir.

Buna dayanarak, Iris Murdoch (1970) ahlaki degerlerin ve dilin diinya algilarimizla i¢sel olarak
baglantili oldugu ve gergekligi nasil deneyimledigimizi sekillendirdigi fikrini ortaya atar.
Murdoch, ahlaki dilin sadece 6znel tutumlarin bir ifadesi olarak degil, diinyay1 algiladigimiz ve
onunla etkilesime girdigimiz bir arag olarak isledigini savunur. Bu bakis a¢is1, nihilizmin ahlaki
gercekleri reddetmesine dogrudan meydan okuyarak, ahlaki dilimizin bir tiir ahlaki gerceklige
yol agtigini 6ne siirer. Murdoch'a gore ahlaki kavramlarin kullanimi, diinyay1 gérme ve onunla

iligki kurma bi¢imine ontolojik bir baglilik icerir. Kendisi soyle agikliyor:

“Ahlaki dil yalnizca tercihlerimizi ifade etmez; gergekligi nasil kavradigimizi sekillendiren bir
vizyon bi¢imidir. Bu vizyon beraberinde ontolojik bir baglilik tasir ve diinyay1 nihilizmin
reddettigi degerlerle dolu olarak ortaya koyar” (Murdoch, 1970, s. 88).

Murdoch'un goriisleri, ahlaki nihilizmin, ahlaki dilimizin gerceklikle anlamli bir iligki
kurdugunu goézden kagirdigini géstermekte ve ahlaki degerlerin algi tizerindeki etkileri yoluyla
ontolojik bir statiiye sahip oldugunu 6ne siirmektedir.

Ahlaki ozelliklerin statiisiine iliskin cagdas tartisma, ahlaki dilin sadece 6znel tutumlari
yansitmaktan ziyade ahlaki gerceklikle bir karsilagmayi ifade ettigini savunan Raimond
Gaita'nin (1991) calismasiyla da 6nemli bir hal almaktadir. Gaita'ya gore, ahlaki sdylemle
mesgul oldugumuz derinlik ve ciddiyet, ahlaki dikkat ve ©6zen pratiklerimiz araciligiyla
deneyimlenen ontolojik bir gerceklige isaret eder. Bu goriis, ahlaki dilin yalnizca bireysel ya da
kiiltiirel degerleri ifade etmek i¢in bir ara¢ degil, kabul edilmeyi talep eden bir gerceklige
verilen bir yanit oldugunu 6ne siirerek nihilizme meydan okur. Gaita sdyle yaziyor:

“Ahlaki uygulamalarimiz, salt sosyal yapilarin 6tesinde bir seye bagliligi ortaya koyar; bunlar
taninmayi talep eden bir gerceklikle karsilagsmalardir. Bu gergeklik, ampirik anlamda nesnel
olmasa da nihilizmin kavrayamadigi ontolojik bir agirliga sahiptir” (Gaita, 1991, s. 65).

Gaita'nin argiimani, ahlaki nihilizmin, ahlaki dilin normatif gii¢ tasiyan bir gergekligi tanimak
ve ona yanit vermek icin bir yol haline geldigi yasanmis ahlak deneyimini 1skaladigini one
stirmektedir.

Ayrica, McDowell (1998) tarafindan gelistirilen ahlak felsefesindeki “tepki-bagimlilik™ fikri de
nihilizme bir bagka elestiri getirmektedir. McDowell, ahlaki 6zelliklerin bagimsiz, zihinden
bagimsiz varliklar olmadigini, ancak hayali de olmadiklarini 6ne siirer. Bunun yerine, belirli
baglamlar icinde ahlaki faillerin uygun tepkileri olduklar1 6l¢iide var olurlar. Bu goriis, ahlaki
dilin, insanin algilama, diistinme ve degerlendirme kapasitelerine dogal olarak bagli olan bir
gercekligi yansittigini iddia eder. McDowell, ahlaki 6zelliklerin ontolojik statiilerini diinyaya
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verdigimiz tepkilerde ortaya ¢ikma bigimleriyle kazandiklarini ileri siirerek nihilist goriise
meydan okur. Soyle der:

“Ahlaki 6zellikler tepkiye baglidir, diinyayla karsilasmalarimizda ortaya ¢ikar. Bu bagimlilik
onlar1 ger¢ek dis1 yapmaz, ancak degerlendirici uygulamalarimiza dayanan farkli bir gergeklik
diizenine ait olduklarin1 gosterir” (McDowell, 1998, s. 127).

McDowell'in tepki-bagimlilik teorisi, ahlaki yargilarin, algisal ve degerlendirici tepkilerimiz
aracilifiyla olusturulan bir gerceklik bigimine baglilik icerdigini gostermekte ve nihilistin
ahlaki degerlerin yalnizca yansitmalardan ibaret oldugu iddiasin1 karmasiklastirmaktadir.

Sonug olarak, ahlaki nihilizmin analitik elestirisi birden fazla yolla ortaya ¢ikmaktadir: ahlaki
dilde ortiik olan ontolojik taahhiitler, ahlaki gergeklikle algisal iliski, taninma talep eden
degerlerle karsilasma ve ahlaki 6zelliklerin tepkiye bagli dogasi. Bu elestiriler toplu olarak
nihilistin ahlaki gercekligi inkarina meydan okumakta ve ahlaki yargilarin salt 6znel tutumlari
asan incelikli bir varolus bicimiyle iliskili oldugunu o6ne siirmektedir. Ahlaki 6zellikler
bagimsiz nesnel olgular olarak var olmasalar da insan algisi, tepkisi ve normatif uygulamalar
yoluyla inga edilen bir gerceklikte yasarlar. Bu anlamda, ahlaki nihilizmin analitik incelemesi,
ahlaki degerlerin ontolojik statiisiiniin basit¢ce bagimsiz bir varolus ya da yanilsama meselesi
olmadigint; dil, insan pratikleri ve ortak ahlaki anlayisimiz arasindaki karmasik etkilesimin bir
yansimasi oldugunu ortaya koymaktadir.

6. SONUC

Analitik felsefede ahlaki gergekeilik ve nihilizm tartismasi, dil, kavram ve ontoloji arasindaki
karsilikli etkilesimle sekillenen karmasik bir meydan okuma sunmaktadir. Bu ¢alisma, ahlaki
soylemin dilsel paradokslarini, kavramsal belirsizliklerini ve ontolojik taahhiitlerini
inceleyerek, ahlaki gerceklik konusundaki anlam ve varolusun karmasik yapisini agiga

cikarmustir.

Bu tartismanin merkezinde, ahlaki gercekligi anlamada dilin rolii yer alir. Analitik felsefenin
dilsel yaklasimi, ahlaki terimlerin normatif ve tanimlayict islevlerini agiga ¢ikarmis, ahlaki
yargilarin anlaminin insan pratiklerine bagli oldugunu gostermistir (Foot, 2001). Bu, ahlaki
gerceklik iddialarinin nesnel bir temelden ziyade kavramsal bir belirsizlige sahip oldugunu
vurgular:

"Ahlaki dil, bagimsiz bir olgular alanin1 tanimlamaktan uzaktir, insan pratiklerinin sinirlar
icinde isler, giiclinii ve Onemini ifade etmeye calistigi eylem ve tutumlardan alir" (Foot,
2001:95).

Ahlaki dilin bu belirsizligi, ahlaki yargilarin bagimsiz bir gercekligi yansitip yansitmadigi
sorusunu karmagik hale getirir. Anscombe (1958), ahlaki terimlerin kural koyucu giicline
ragmen, bu terimlerin nesnel gercekligi isaret etmekten ziyade insan pratiklerine dayandigini

vurgular:
*
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"Ahlaki terimlerin ¢cagrilmasi nesnel bir diizene isaret ediyor gibi goriinse de, uygulamalarinda
kendilerini insan geleneklerine, tutumlarina bagli olarak ortaya koyarlar" (Anscombe,
1958:15).

Ontolojik agidan bakildiginda, ahlaki gercekg¢iligin ve nihilizmin temelindeki gerilim, ahlaki
sOylemin normatif giiciinii a¢iklamada ortaya c¢ikar. Ahlaki realizm, ahlaki 6zellikleri insan
inanglarindan bagimsiz olarak var kabul ederken (Parfit, 2011), nihilizm bu 6zelligin ontolojik
statiisiinii reddeder (Enoch, 2011).

Korsgaard (2009) ise ahlaki hakikatlerin rasyonel faillerin yansitici faaliyetlerinden dogdugunu
One stirerek, ahlaki gercekligin ontolojik statlisiinii yeniden cerceveler. Ona gore, ahlaki
gerceklik, digsal bir varolug degil, akil kullanimiyla insa edilen bir siirectir:

"Ahlaki gerceklik, kesfedilmeyi bekleyen bir alan degildir; rasyonel iliskimizle insa edilen bir
diinya triiniidir" (Korsgaard, 2009:142).

Bu diisiinceler 15181nda, analitik felsefe, ahlaki gercekligin ne basit bir objektif alan ne de bir
illiizyon olmadigini, dilsel, kavramsal ve normatif pratiklerin bir sonucu oldugunu gosterir. Bu,
ahlaki hakikat arayiginin, nesnel gercekleri kesfetmekten ziyade, kavramlar, taahhiitler ve
pratiklerle stiregelen iligkimizin bir iirlinli oldugunu ortaya koyar (Scanlon, 1998).

Sonug olarak, ahlaki nihilizmin iddialar1, ahlaki olgularin dogas1 hakkinda 6nemli sorular sorsa
da analitik felsefenin dilsel ve ontolojik incelemeleri, ahlaki ger¢ekligin karmasikligini
vurgulamaktadir. Ahlaki gerceklik, dil, akil ve pratiklerin dinamik etkilesimiyle var olan,
stirekli gelisen bir yapidir.
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OZET

Bu bildirinin amaci, torasik hiperkifozlu hastalarda Dubousset fonksiyonel testinin es zamanlt
gecerliligini, degerlendiriciler aras1 gilivenilirligini, duyarhiligini ve uygulanabilirligini
arastirmaktir. Torasik hiperkifozlu otuz hasta ayn1 giin DFT'yi iki kez, Bes Tekrarli1 Otur-Ayaga
Kalk testini (5R-STS) ve Skolyoz Arastirma Dernegi-22 anketini (SRS-22) bir kez uyguladi.
Hastalar yorgunlugu 6nlemek i¢in iki DFT uygulamasi arasinda bir saat oturdu. Agri, testlerden
once ve sonra Gorsel Analog Skala ile degerlendirildi. Sinif i¢i korelasyon katsayis1 (ICC), i¢
tutarlilik, Ol¢lim standart hatasi (SEM) ve minimal tespit edilebilir degisiklik (MDC)
hesaplandi. DFT ve alt bilesenlerinin degerlendiriciler aras1 giivenilirligi mikemmel-iyi idi
(ICC>0.76). DFT'nin miitkemmel i¢ tutarliligi vardi (Cronbach a = 915). DFT, 5R-STS ile iyi
korelasyona sahipti (r: 0.75) ve SRS-22 ile orta derecede korelasyona sahipti (r: 0.62) (p<0.05).
DFT'nin SEM ve MDC degerleri sirasiyla 0.86 ve 2.37 idi.Test gergeklestirildikten sonra agr1
seviyeleri artmadi ve testler nedeniyle herhangi bir sorun veya olumsuz olay meydana gelmedi.
DFT, farkli degerlendiriciler inceleme gerceklestirdiginde bile giivenilir bir sekilde
kullanilabilir. DFT'nin referans degerlere karsi gii¢lii korelasyonu, fonksiyonel kapasiteyi,
hareketliligi ve dengeyi ayn1 anda 6l¢mek icin klinik ortamlarda ve denemelerde kapsamli ve
cok faktorlii bir testin kullanilmasini desteklemektedir. Kullanim1 kolay, anlasilmasi kolay,
hizl1 ve objektif bu arag, torasik hiperkifozun etkisini degerlendirmede faydali olabilir ve klinik
karar vermeyi destekleyebilir.

Anahtar Kelimeler: Torasik hiperkifoz; Dubousset fonksiyonel testi; Fonksiyonel
degerlendirme; Gegerlilik; Giivenilirlik.
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ABSTRACT

The aim of this report is to investigate the concurrent validity, inter-rater reliability, sensitivity
and applicability of the Dubousset functional test in patients with thoracic hyperkyphosis.
Thirty patients with thoracic hyperkyphosis performed the DFT twice, the Five-Repetition Sit-
To-Stand test (5R-STS), and the Scoliosis Research Society-22 questionnaire (SRS-22) once
on the same day. Patients sat between the two DFT administrations for an hour to avoid fatigue.
Pain was assessed with the Visual Analogue Scale before and after the tests. The intraclass
correlation coefficient (ICC), internal consistency, standard error of measurement (SEM), and
minimal detectable change (MDC) were calculated. The inter-rater reliability of the DFT and
its subcomponents was excellent-good (ICC>0.76). The DFT was well correlated to 5R-STS
(r:0.75) and moderately correlated to SRS-22 (r:0.62) (p<0.05). The SEM and MDC of the DFT
were 0.86 and 2.37, respectively. The pain levels did not increase after performing the test, and
no problems or adverse events occurred due to the tests. The DFT can be used reliably even
when different evaluators perform examinations. DFT’s strong correlation against reference
values supports deploying a comprehensive and multifactorial test in clinical settings and trials
to measure functional capacity, mobility, and balance simultaneously. This easy-to-use, easy-
to-understand, quick, and objective tool may be useful in assessing thoracic hyperkyphosis's
impact and can supplement clinical decision-making.

Keywords: Thoracic hyperkyphosis; Dubousset functional test; Functional evaluation;
Validity; Reliability.

GIRIS

Torasik hiperkifoz, omurganin asir1 6ne dogru egriligi ve viicudun kiitle merkezinin 6ne dogru
yer degistirmesiyle karakterize, omurganin yaygin bir durus bozuklugudur (1). Dejeneratif
degisiklikler, kompresyon kiriklari, kas zayiflig1, travma, gelisimsel anomaliler, dejeneratif disk
hastaliklari, omurganin inflamatuar veya enfeksiyoz hastaliklar1 gibi cesitli faktorler
hiperkifoza neden olabilir (2, 3). Serebral palsi, kas distrofisi, ndrofibromatozis ve bag dokusu
hastaliklar1 gibi yaygin durumlar da kifoza katkida bulunabilir. Genellikle ergenlerde ve geng
yetiskinlerde goriilen postiiral hiperkifoz, kambur durma sonucu omurganin 6ne dogru

egilmesine neden oldugu kotli durustan kaynaklanir.Bu, dijital cihazlarin artan kullanimriyla
iliskilidir (4, 5).

Hiperkifoz, sagital dengeyi, fizyolojik yiiklemeyi, normal uzunluk-gerilim iliskilerini ve spinal
kas sisteminin kuvvet vektorlerini bozar (6-9). Spinopelvik kas sisteminde yorgunluga, kronik
agriya, sakathiga ve azalmis fonksiyonel kapasiteye neden olur (6, 10, 11). Hiperkifoz ayrica
yiirliyiisii ve dengeyi de bozar. Hiperkifozlu bireylerde daha yavas yliriiylis, azalmis yiiriime

stabilitesi, degismis ylriiyiis 6zellikleri, daha kisa adim uzunluklari, diisme riskinin artmast,
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fiziksel islev ve fonksiyonel kapasite bozukluklar1 goriiliir ve sonugta yasam kalitesi diiser (1,
10, 12, 13). Bu nedenle, fonksiyonel kapasite, hareketlilik, denge ve yiiriime becerileri torasik
hiperkifozlu hastalarda degerlendirilmesi gereken 6nemli parametrelerdir (14, 15). Objektif ve
pratik bir sonug¢ degerlendirme yontemi ile risk altinda olan kisileri belirlenebilir ve, sonraki
fonksiyonel bozukluklar1 ve bagimsizlik kaybini erken dénemde 6nlenebilir (2, 15, 16).

Bu fonksiyonel parametrelerin yeni bir objektif degerlendirme yontemi Dubousset Fonksiyonel
Testidir (DFT). Govde hizalanmasinda dogrudan rol oynayan spinopelvik kas gruplarmin
islevselligini degerlendiren belirli 6lgtimleri igerir. Klinik bir ortamda uygulanabilir, maliyet
veya ozel ekipman gerektirmeyen ve bir dakikadan kisa siirede gerceklestirilebilen pratik bir
testtir (17-19). DFT, torasik hiperkifozun neden oldugu islevsel kapasite, hareketlilik, denge ve
ylirime becerilerindeki sorunlar1 degerlendirebilir. Bu testin gegerlilik ve giivenilirliginin
omurga patolojisi olan hastalarda incelenmesi onerilmistir (17, 18). Ancak torasik hiperkifozlu
hastalarda DFT'min psikometrik 6zellikleri arastirilmamistir. Test yontemleri giivenilir ve
gegerli sonuclar saglamali, puanlardaki degisikliklerin bireysel islevlerdeki anlaml
degisiklikleri dogru bir sekilde yansitmasini ve farkli yeteneklere sahip bireyleri etkili bir
sekilde tanimlamasini saglamalidir (15, 20). Gegerlilik ve giivenirlik analizi, bir performans
testinin, testin orijinal olarak gelistirildigi popiilasyondan farkli bir hasta popiilasyonunda
kullanilmasiin uygulanabilirligini belirleyebilir (15). Bu nedenle calismamizda torasik
hiperkifozlu hastalarda DFT'nin giivenilirligini, gegerliligini ve uygulanabilirligini arastirmay1
amacladik.

YONTEMLER

Dabhil etme kriterleri, bir hekim tarafindan torasik hiperkifoz tanis1 konmus olmak, 18-65 yas
araliginda olmak ve bu c¢alismaya goniillii olarak katilmakti. Diglama kriterleri ise kiriklar,
gebelik, viicut kitle indeksi (VKI) 40 kg/m2 ve iizeri olmak ve yiiriiyiis bozukluklarina yol agan
diger onemli kas-iskelet veya norolojik rahatsizliklardi. Bu ¢alismada tek merkezli kesitsel bir
tasarim kullanildi. Calisma Oncesi gili¢ analizi yapildi. Etik onay alindi ve tiim katilimcilar
katilmadan 6nce bilgilendirilmis onam imzaladi.Oncelikle demografik ve klinik durumla ilgili
veriler toplandi. Daha sonra, kas-iskelet sistemi sorunlar1 olan bireylerin degerlendirilmesi ve
rehabilitasyonunda sekiz ve bes yillik deneyime sahip iki fizyoterapist, katilimcilara DFT ve
Bes Tekrarli Otur Kalk Testini (SR-STS) gosterdi. Testler basit ve anlagilmasi kolay oldugu
icin baska 6zel bir egitime gerek kalmadi. Bireylerin agr diizeyleri VAS ile derecelendirildi.
VAS testi hasta degerlendirmeye alinmadan 6nce ve testler tamamlandiktan sonra bir daha
yapildi. Torasik hiperkifozlu bireylere fonksiyonel seviye ve denge diizeyinin belirlenmesi i¢in
5 Tekrarli Otur Kalk Testi 1 kez uygulandi. Fonksiyonel kapasiteyi objektif 6lgmek icin
Dubousset Fonksiyonel Testi uygulandi ve Skolyoz Arastirma Dernegi-22 anketini (SRS-22)
doldurdular. Katilimcilar DFT"yi iki kez ve 5R-STS'yi bir kez uyguladilar. Hastalar yorgunlukla
ilgili etkileri en aza indirmek icin DFT uygulamalar1 arasinda bir saat oturdular. Her
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katilimcinin veri toplama iglemi ayni giin yapildi. Yapilan testlerden 6nce ve sonra, agriy1
degerlendirmek i¢in VAS kullanildi.

Fizyoterapistler katilimcilar iizerinde degerlendirmeleri ardisik olarak gergeklestirdi.
Degerlendiriciler arasi giivenilirlik analizi, katilimc1 bagina iki farkli fizyoterapist tarafindan
yapilan iki DFT testini igeriyordu ve testleri degerlendiriciler arasi gilivenilirlik agisindan
karsilagtirdi. DFT'nin toplam puani i¢in i¢ tutarlilik Cronbach a ile belirlendi.Gegerlilik analizi,
bir¢ok hastalik i¢in yaygin olarak kullanilan ve miikemmel test-tekrar test giivenilirligi gosteren
5R-STS ile karsilastirildiginda DFT'nin tek bir testini igeriyordu (21).

Dubousset Fonksiyonel Testi (DFT)

Her test tamamlamak icin gereken siire saniye cinsinden agisindan dlgiildi. (17, 18, 22).DFT'nin
dort alt bileseni sunlardir:

1- Kalk ve Yiirii Testi: Katilimcilar, kollar1 olmayan bir sandalyede oturmus bir
pozisyondan yardim almadan kalkar, 5 metre (500 cm) yiiriiyilip geri doniip 5 metre geriye
yiirlir ve yardim almadan tekrar oturur(17, 18).

2- Basamak Testi: Katilimcilar 50 cm uzakliktaki ii¢ basamak merdiven ¢ikar, tiglincii
basamakta doner ve asagiya iner(17, 18).

3- Otur ve kalk testi: Katilimcilar ayakta durduklar1 yerden yere oturur ve gerekirse yardim
alarak tekrar ayaga kalkar(17, 18).

4- Cift Gorev Testi: Katilimcilar, hafiza egzersizi yaparken (2 aralikli 50°den geri sayim)5
metre ileri yiiriir ve geri doner(17, 18).

Istatistiksel Analiz

[statistiksel analizler igin SPSS siiriim 20.0, IBM kullanildi. Verilerin tanimlayici istatistikleri
raporlandi. Katilimcilarin testlerden 6nce ve sonra agri puanlarimi karsilastirmak ig¢in
eslestirilmis orneklem t testi kullanildi. Tim degiskenler i¢in giiven araliklar1 (%95) 0,05
anlamlilik diizeyiyle raporlandi.

Giivenilirlik Analizi

Iki fizyoterapistin iki DFT puani arasindaki uyum, degerlendiriciler arasi giivenilirligi
belirlemek icin degerlendirildi ve bu, mutlak uyum i¢in iki yonlii rastgele etki analizi (ICC (2,
1)) (30) ile siif'i¢i korelasyon katsayist (ICC) kullanilarak degerlendirildi. ICC degerleri >0,90
oldugunda miikemmel, 0,75 ila 0,90 arasinda iyi, 0,40 ila 0,74 arasinda orta ve <0,40 oldugunda
kotii olarak kabul edildi (24). Olgiim yonteminin dogrulugunu degerlendirmek igin lgiimiin
standart hatas1 (SEM) hesaplandi. %95 giiven diizeyindeki minimum tespit edilebilir degisiklik
(MDC), SEM nokta tahmininin %95 giiven araligma (17) karsilik gelen z = 1,95 ile
carpilmasiyla belirlendi.
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DFT'nin toplam puant i¢in i¢ tutarlilik Cronbach a ile belirlendi. Cronbach a'nin 0,85 ile 0,99
arasinda olmas1 gerektigi hipotezini One siirdiik (25). Ek olarak, dlglimler arasindaki uyum
derecesi, dl¢limler arasindaki ortalama farkin (d) ve Bland-Altman grafikleriyle gosterilen %95
uyum sinirlariin (LOA: d £+ 1,96*SD) hesaplanmasiyla belirlendi (25).

Gegerlilik Analizi

Verilerin normalligi Shapiro-Wilk testi kullanilarak degerlendirildi. Verilerin normal dagilima
uymadig1 gozlemlendi. DFT'nin es zamanl gecerliligi, DFT ve alt bilesenleri ile SRS-22
arasindaki Spearman korelasyon analizi kullanilarak arastirildi. Korelasyon katsayilar1 zayif
(0,0-0,25), orta (0,26-0,50), orta (0,51-0,75) ve miikemmel (0,76-1,00) olarak belirlendi (26).
Spearman korelasyon analizinin secilmesinin gerekgesi, verilerin normal dagilima

uymamasiydi (27).
Uygulanabilirlik

Uygunluk caligmalari, bir uygulamanin veya testin uygulanabilirligini belirtmek i¢in esas
olarak kabul edilebilirlik, uygulama, uyumluluk veya baglilik, pratiklik, tamamlanma, birakma
oranlar1 ve olumsuz olaylar1 bildirir (28-32). Bu nedenle, DFT'nin uygulanabilirligini su
kriterlere gore degerlendirdik: Tamamlanma orani, test talimatlarina uyum ve baglilik,
birakanlarin sayisi, kabul edilebilirlik, pratiklik ve olumsuz etkiler (28, 30, 33).

BULGULAR

Torasik hiperkifozlu 30 katilimer dahil edildi. Bu hasta grubu test protokoliine iyi tolerans
gosterdi. Tiim hastalar testleri sorunsuz bir sekilde tamamlayabildi ve sonuglar1 veri analizine
dahil edildi. Testler sirasinda veya sonrasinda herhangi bir olumsuz olay bildirilmedi.
Hastalarin demografik ve klinik sonuglarinin bilgileri Tablo 1°de sunulmaktadir.

Tablo 1. Hastalarin Demografik ve Klinik Degerleri

Mean + Standard Deviation
YAS 35.16x16.11
BKI 24.89+4.75
5R-STS 15.31£2.05
Total SRS-22 4.03+0.64
DFT Oncesi Agn Seviyeleri (0-10) 4.23+2.44
DFT Sonrasit Agr Seviyeleri (0-10) 4.30+1.78
Cinsiyet (Kadin/Erkek)-say1 26/4

DFT: Dubousset Fonksiyon Test SRS-22: Scoliosis Research Society-22 questionnaire, 5R-
STS: 5 Tekrarli Otur Kalk Testi

Giivenilirlik
DFT ve alt bilesenleri olan UWT ve DTT miikemmel, ST ve DST ise 1yi derecelendiriciler arasi

giivenilirlige sahipti (sirastyla ICC %95: 0.86, 0.87, 0.76, 0.79, 0.91) (Tablo 2).
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Tablo 1 DFT Alt Bilesenlerinin Test-Tekrar Test Giivenilirlikleri,Standart Hata Olgiimleri

First test Second test Difference ICC (2,1) SEM MDC
(mean + SD) (mean + SD) (mean + SD) (95% Cl) (95% Cl)
UWT 15.08+1.52 15.01+1.29 0.07+0.23 0.87 (0.73-0.91) 2.78 7.66
ST 6.08+0.99 6.05+0.85 0,03+ 0.14 0.76 (0.50-0.89) 0.18 0.49
DST 6.26+0.87 6.33+0.76 0.07+0.11 0.79 (0.56-0.90) 0.16 0.44
DTT 14.09+1.72 14.27+1.65 0.18+0.07 0.91 (0.81-0.95) 0.31 0.85
DFT 41.53+4.73 41.79+4.11 0.26+0.62 0.86 (0.71-0.93) 0.86 2.37

UWT : Kalk Ve Yiirii Testi. ST: Basamak Testi. DST: Otur Ve Kalk Testi. DTT : Cift Gorev Testi. sn:
saniye. ICC: Siif i¢i Korelasyon Katsayisi; SEM: Standart Hata Olgiimii., SDC: En kiigiik
cikarilabilir degisiklik*p<0.05.

I¢ tutarlilik

Toplam DFT puani i¢in Cronbach a 0,915'tir ve bu da dlgegin miikemmel i¢ tutarliligini
gostermektedir. Herhangi bir bilesenin ¢ikarilmasi alfa degerinde 6nemli bir degisiklige neden
olmamustir.

Gegerlilik
Table 3. 5SR-STS ve DFT alt bilesenleri arasindaki korelasyon

5R-STS

R P
UwT 0.756 0.001**
ST 0.607 0.001**
DST 0.576 0.001**
DTT 0.697 0.001**
DFT 0.756 0.001**

r: Pearson korelasyon katsayisi, UWT : Kalk Ve Yiirii Testi. ST: Basamak Testi. DST: Otur Ve Kalk
Testi. DTT 1: Cift Gorev Testi. DFT: Dubousset Fonksiyon Test sn: saniye. Test, 5R-STS: 5 Tekrarl
Otur Kalk Testi, *p>0.05, **p<0.001.

S5R-STS, DFT ve alt bilesenleriyle orta diizeyde iliskiliydi: DFT, UWT, ST, DST ve DTT'nin
sirasiyla 0,75, 0,75, 0,60, 0,57 ve 0,69 Spearman korelasyon katsayilar1 vardi (p < 0,01) (Tablo
3).

Table 4. SRS-22 ve DFT bilesenleri arasindaki korelasyon

F P ST MH Total SRS

R B r B r P r P r P
UWT -0.428 | 0.018* -0.772 0.001*%* | -0.691 | 0.001%** -0.676 | 0.001%** -0.584 | 0.001%*
ST -0.382 | 0.037* -0.577 0.001*%* | -0.515 | 0.004* -0.523 | 0.003* -0.407 | 0.026
DST -0.360 | 0.051 -0.603 0.001*%* | -0.600 | 0.001%** -0.591 | 0.001%* -0.489 | 0.006%
DTT -0.551 | 0.00%*1 -0.637 0.001** | -0.677 | 0.001%** -0.682 | 0.001%* -0.581 | 0.001**
DFT -0.525 | 0.003* -0.760 0.001*%* | -0.722 | 0.001%** -0.715 | 0.001%** -0.624 | 0.001**

r: Pearson korelasyon katsayisi, UWT : Kalk Ve Yiirii Testi. ST: Basamak Testi. DST: Otur Ve Kalk
Testi. DTT 1: Cift Gorev Testi. sn: saniye. Test, 5R-STS: 5 Tekrarli Otur Kalk Testi,, DFT: Dubousset
Fonksiyon Test, SRS-22: Scoliosis Research Society-22 questionnaire, *p <0.05, **p<0.001.
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SRS-22, DFT ve alt bilesenleriyle orta diizeyde iliskiliydi: DFT, UWT, ST, DST ve DTT'nin
sirastyla 0,62, 0,58, 0,40, 0,48 ve 0,58 Spearman korelasyon katsayilari vardi (p < 0,05) (Tablo
4).

Uygulanabilirlik

DFT'nin uygulanabilirligi, testlerle ilgili olumsuz olaylarin olmamasi, %100 tamamlanma
orani, tim hastalarin testleri tamamlayabilmesi, testlerin ¢ok kisa siirede tamamlanabilmesi ve

testin yapilmasiyla agr1 seviyelerinin artmamasiyla dogrulandi. Hastalar DFT'yi iyi tolere etti.
TARTISMA

Bu calismada hiperkifozlu hastalarda DFT'nin es zamanl gegerliligi, degerlendiriciler arasi
giivenilirligi, duyarliligt ve uygulanabilirligi arastirilmistir. DFT ve alt bilesenlerinin
degerlendiriciler arasi giivenilirligi miikkemmel-iyi (ICC>0,76) idi. DFT ve alt bilesenleri iyi-

orta es zamanl gegerlilige, yliksek duyarliliga ve uygulanabilirlige sahipti.

Bildigimiz kadartyla bu, hiperkifozlu hastalarda DFT'nin degerlendiriciler aras1 giivenilirligini
belirleyen ilk ¢alismadir; bu nedenle literatiirde sonuclarimizi karsilastiracak baska makale
bulunmamaktadir. DFT, UWT, ST, DST ve DTT'nin degerlendiriciler arasi giivenilirligi
sirastyla mitkkemmel (ICC%95: 0,86, 0,87, 0,76, 0,79, 0,91) idi. Miikkemmel giivenilirlik,
DFT'nin 1yi yapilandirilmis ve standartlastirilmis dogasini gostermektedir. Bu dort bileseni tek
bir testte birlestirmek, klinisyenlere, arastirmacilara ve saglik hizmeti saglayicilarina benzersiz,

ayrintili ve daha kapsamli bir 6l¢tim sunar.

DFT ve alt bilesenleri orta ile iyi es zamanli gecerlilige sahipti. SR-STS, DFT ve alt
bilesenleriyle orta diizeyde korelasyona sahipti: DFT, UWT, ST, DST ve DTT sirastyla 0,75,
0,75, 0,60, 0,57 ve 0,69 Spearman korelasyon katsayilarina sahipti (p < 0,01).

SRS-22, DFT ve alt bilesenleriyle orta diizeyde iliskiliydi: DFT, UWT, ST, DST ve DTT
sirastyla 0,62, 0,58, 0,40, 0,48 orta ve 0,58 Spearman korelasyon katsayilarina sahipti (p<0,05).
DFT, 5R-STS ile daha fazla iliskiliydi ve bu da SR-STS'nin nesnel bir performans 6l¢iisii olarak
giictinii gésteriyordu. PROMS, hastalarin islevsel durumlarin1 degerlendirmede degerli olsa da,
kendi kendine bildirilen Ol¢limler, degerlendirme sonuglarini etkileyebilecek bazi
kigisellestirilmis hatirlama, alg1 ve ongorii onyargilarina sahip olabilir (30). Bu terimlerle,
performansa dayali 6lgliimler nesnel olma konusunda benzersiz bir kapasiteye sahiptir ve buna
ek olarak, DFT bir hastanin klinik durumunu daha kapsamli bir sekilde gosterir (31).ST ve
DST'nin makul gegerliligi ve DFT ile daha kiiclik bir korelasyonu vardi. Yerde oturma ve
yerden kalkma ve merdiven ¢ikma ve inme aktiviteleri omurgada daha yiiksek hareket araliklari
gerektirir. Bu nedenle, SRS-22 omurga fonksiyonlari ve kapasitesinin degerli bir gostergesi olsa
da, omurganin daha yiiksek ROM'larindaki yetersizlikleri gostermede yetersiz kalabilir. SRS-
22 ile DFT, UWT ve DTT arasindaki orta diizeydeki korelasyon, 6l¢timlerin farkli yonlerini
gosterdi.
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Calismamizda, ortalama tamamlanma stireleri su sekildeydi: UWT 15,08+1,52 saniye, ST
6,08+0,99 saniye, DST 6,26+0,87 saniye, DTT 14,09+1,72 saniye ve DFT 41,51£5,10 saniye
siirdii. Ilk testte, alt bilesenler arasindaki gecis siireleri hari¢ tutularak DFT'nin bir dakikadan
kisa siirede tamamlanabilecegi gosterilmistir. Benzer bir c¢alismada, Unver ve arkadaslari
kronik nonspesifik bel agris1 olan hastalarda UWT'nin 10,28 saniye, ST'nin 4,03 saniye,
DST'nin 3,7 saniye ve DTT'nin 11,15 saniye siirdiiglinii ve DFT'nin 30 saniye silirdiigiini
bildirmistir (18). Bu hastalarin DFT performanslar1 bizim hastalarimizdan daha iyiydi. Yakin
zamanda yapilan bir ¢alismada, hiperkifoz agis1 bireyin diisme sikligindaki degisimin %50'sini
acikladigi ve diisme sikliginin %84'inii tahmin ettigi bildirilmistir (11). Demarteau ve
arkadaglar1 da kifoz acisinin diismeleri tahmin ettigini bildirmistir (12). Kifoz agis1 sirt ve
hamstring kas gerginligini degistirerek durussal tepkileri azaltir (32, 33). Kronik bel agrisi
ayrica propriosepsiyonu azaltarak dengeyi bozabilir (34). Ancak, omurga hizalanmasinda
onemli bir degisiklik dengeyi daha fazla etkileyebilir ve fonksiyonel kapasite, hareketlilik ve
dengede daha fazla bozulmaya neden olabilir. Dahasi, torasik hiperkifoz hastalarinda ayrica,
bireylerin islevi, hareketliligi ve dengesi ilizerinde ek bir yiik olusturabilecek bel agris1 da
olabilir. Bu faktdrler, yukarida belirtilen ¢alismada torasik hiperkifoz hastalarinin kronik bel
agris1 hastalarindan daha kotii sonuglara sahip olmasinin nedeni olabilir (18). Bu teori,
hastalarimizin ortalama 15,31 £ 2,05 saniye olan SR-STS'yi gerceklestirmesiyle desteklenebilir.
Ancak, Unver ve ark.'min c¢alismasinda, bel agrisi olan hastalar 5R-STS 9 saniyeyi
gerceklestirdiler, bu da ¢alismamizda torasik hiperkifozlu hastalarin fonksiyonel kapasitesinin
bel agrist olan hastalara gére daha kotii oldugunu dogruladi. Ek olarak, Staartjes vd. SR-STS
icin 10,35 sn’nin disfonksiyonu belirtmek icin kesme noktasi oldugunu bildirdi (23).
Klukowska vd. 5R-STS’de 15,3 ile 22 sn arasindaki bir puanin orta diizeyde disfonksiyonu
gosterdigini belirtti (35). Calismamizda, bu ifadeler ayrica torasik hiperkifozlu hastalarin sinirl
fonksiyonel kapasitesini de ortaya koymaktadir. Servikal ve lumbosakral omurgaya kiyasla
torasik omurga biyomekanigine yonelik daha az aragtirma oldugundan, torasik hiperkifozlu ve
bel agris1 olan hastalarda fonksiyonel durum, denge ve hareketlilik bozukluklarin1 gelecekteki
caligmalarla degerlendirmenizi ve karsilagtirmanizi 6neriyoruz; ancak, torasik omurga yasam
boyu birgok birey i¢in agr1 ve islev bozuklugu kaynagi olabilir (36). Saglik tizerindeki olumsuz
etkilere ragmen, torasik hiperkifoz saglik hizmeti saglayicilari tarafindan ancak yakin zamanda
bir saglik durumu olarak kabul edilmistir (37).

Calismamizda, DFT, UWT, ST, DST ve DTT'nin MDC'leri sirasiyla 2,37, 7,66 sn, 0,49 sn, 0,44
sn ve 0,85 sn idi. Unver ve digerleri, UWT, ST, DST ve DTT'nin MDC'lerinin sirasiyla 0,60
sn, 0,23 sn, 0,27 sn ve 0,48 sn oldugunu bildirmistir (18).Bu sonuglar, DFT'nin 6nemli bir farki
belirlemede oldukca duyarli ve hassas oldugunu gostermistir; Bu nedenle, DFT bir hastanin
mevcut fonksiyonel durumunu, gidisatini veya rehabilitasyon programimi tasarlamak ig¢in
ilerlemesini degerlendirirken hastanin performansinda kiigiik bir degisiklik bile ortaya
cikarabilir.
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DFT'nin uygulanabilirligi, testlerle ilgili olumsuz olaylarin olmamasi, %100 tamamlanma orani
ve tiim hastalarin testi tamamlayabilmesi ve agri seviyelerinin testin gergeklestirilmesiyle

artmamasiyla dogrulandi. Hastalar DFT'yi iyi tolere etti.
SONUCLAR

DFT, omurganin hizalanmasini dogrudan koruyan spinopelvik kas gruplarinin islevselligini
degerlendiren hassas Ol¢limler kullanarak torasik hiperkifozlu hastalarin islevsel kapasitesini,
hareketliligini, ylriiyiisiinii ve dengesini ayni1 anda degerlendiren ¢ok faktorlii performansa
dayali objektif bir Ol¢iimdiir. DFT, degerlendiriciler aras1 giivenilirlige, gecerlilige ve
miilkemmel i¢ tutarliliga sahiptir; bu da onun iyi standartlastirilmis dogasina isaret etmektedir.
Bir hastanin durumundaki kiigiik degisiklikleri bile tespit edebilir. Hastalar bu testi iyi tolere
etti ve olduke¢a uygulanabilir oldugu bulundu.
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OZET

Bu calisma, DFT'min skolyoz hastalarinda gegerliligini ve giivenilirligini belirlemeyi
amaglamaktadir. Calismaya toplam 30 yetiskin skolyoz hastasi dahil edildi. Es zamanlh
gecerlilik, Bes Tekrarli Otur-Ayaga Kalk testi (SR-STS) kullanilarak incelendi. DFT'nin
degerlendiriciler aras1 giivenilirligi, 5 ve 7 yillik deneyime sahip iki fizyoterapist arasinda
degerlendirildi. Hastalar DFT, 5R-STS ve Skolyoz Arastirma Dernegi-22 anketini (SRS-22)
uyguladi. Yorgunlugu 6nlemek i¢in iki DFT arasinda bir saat dinlendiler. Testlerden once ve
sonra hastanin agr1 seviyeleri Gorsel Analog Skala kullanilarak degerlendirildi. Simf ici
korelasyon katsayis1 (ICC), 6l¢lim standart hatasi (SEM) ve minimal tespit edilebilir degisiklik
(MDC) hesaplandi1. Hastalarin ortalama yas1 30,00+10,78 yil, viicut kitle indeksi 23,09+4,07
kg/m2 ve DFT skoru 42,53+4,09 saniyeydi. DFT ve alt bilesenlerinin degerlendiriciler arasi
glivenilirligi iyi ila miikemmel arasindaydi (ICC: 0,70-0,92). DFT, 5R-STS (r: 0,57) ve SRS-
22 (r: -0,47) ile orta diizeyde iliskiliydi (p<0,05). DFT'nin SEM ve MDC'si sirastyla 0,74 ve
2,04 idi. Test gerceklestirildikten sonra agr1 seviyeleri artmadi ve testler nedeniyle herhangi bir
olumsuz olay meydana gelmedi (p<0,05). DFT, spinopelvik kas gruplarinin yiiriiyiisiini,
dinamik dengeyi ve fonksiyonel kapasitesini ayni anda degerlendirmek ve omurga hizalamasini
kapsamli bir sekilde korumak i¢in gegerli ve gilivenilir bir degerlendirme yontemidir.

Anahtar kelimeler: Skolyoz, Dubousset fonksiyonel testi, Fonksiyonel degerlendirme,
Gegerlilik, Giivenilirlik
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ABSTRACT

This study aims to determine the validity and reliability of the DFT in scoliosis patients. A total
of 30 adult scoliosis patients were included in the study. Concurrent validity was examined
using the Five-Repetition Sit-To-Stand test (5R-STS). The inter-rater reliability of the DFT was
assessed between two physiotherapists with 5 and 7 years of experience. Patients performed the
DFT, the 5R-STS, and the Scoliosis Research Society-22 questionnaire (SRS-22). They rested
between the two DFTs for an hour to prevent fatigue. Before and after the tests, the patient's
pain levels were evaluated using the Visual Analogue Scale. The intraclass correlation
coefficient (ICC), standard error of measurement (SEM), and minimal detectable change
(MDC) were calculated. The mean age of the patients was 30.00+£10.78 years, the body mass
index was 23.09+4.07 kg/m?, and the DFT score was 42.53+4.09 seconds. The inter-rater
reliability of the DFT and its subcomponents was good to excellent (ICC: 0.70-0.92). The DFT
was moderately correlated to 5R-STS (r: 0.57) and SRS-22 (r: -0.47) (p<0.05). The SEM and
MDC of the DFT were 0.74 and 2.04, respectively. The pain levels did not increase after
performing the test, and no adverse events occurred due to the tests (p<0.05). The DFT is a
valid and reliable assessment method for simultaneously assessing the gait, dynamic balance,
and functional capacity of the spinopelvic muscle groups, maintaining the spinal alignment
comprehensively.

Keywords: Scoliosis, Dubousset functional test, Functional evaluation, Validity, Reliability

1.GIRiS

Skolyoz, sagital (torasik kifoz), frontal (lateral deviasyon) ve transvers diizlemlerde (aksiyal
rotasyon) deformasyonla karakterize {i¢ boyutlu bir deformitedir(1). Eriskin skolyozu, iskelet
yapist olgun bireylerde koronal Cobb agisinin 10 dereceyi astigir bir omurga deformitesidir.
Idiyopatik olabilir veya disk dejenerasyonu ve vertebra kiriklar1 gibi yasa bagli dejeneratif
stireglerden kaynaklanabilir. Skolyoz, agri, ndro-respiratuvar semptomlar ve fonksiyonel
bozulma olarak ortaya ¢ikar. Alt ekstremite spinopelvik biyomekanigini ve yiiriiyiisii etkiler.
(2). Spinopelvik yapilara uygulanan uygunsuz mekanik kuvvetler govde boyunca biyomekanik
ve fizyolojik degisikliklere yol agarak kas dengesinin bozulmasina, kas uzunlugu-gerilim
iligkisine, noromiiskiiler kontrole, postiiral asimetriye, omurga sapmasina ve rotasyona neden
olur ve bu da postural stabilitenin azalmasina, dengeye, duyu bozukluguna, anormal yiiriiyiise
ve skolyozlu hastalarda diisme riskinin artmasina neden olabilir(3-5). Skolyozlu hastalar,
ylriiyiis Ozelliklerinde, eklem kinematiginde, kas verimliliginde ve enerji tiikketiminde
degisiklikler gosterir (2, 5). Ek olarak, bu biyomekanik bozulmalar sirt agrisini ve yorgunlugu
siddetlendirir ve eklem dejenerasyonunu hizlandirir. Sonugta fonksiyonel bagimsizlig: azaltir
ve saglikla iliskili yasam Kkalitesini bozar. (2). Ozellikle, skolyoz hastalarinin %85'inde

gozlemlenen motor disfonksiyonu, 6nemli bir iglevsel sinirlamaya neden olur (6).Bu birbiriyle
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iliskili unsurlarin kapsamli bir degerlendirilmesi, klinik ve arastirma ortamlarinda hedeflenen
terapotik ve rehabilitasyon yaklasimlart gelistirmek icin temeldir. Omurganin ve alt
ekstremitelerin fiziksel islevini, islevsel kapasitesini, ylirliyligiinii ve dengesini degerlendirmek
icin cesitli yontemler vardir. Ancak, bildigimiz kadariyla, spinopelvik yapilarin bu
parametrelerinin degerlendirmesini igeren tek bir kapsamli test yoktur. Fonksiyonel yetenegi ve
postiiral dengeyi objektif olarak degerlendirmek i¢in tasarlanan Dubousset Fonksiyonel Testi
(DFT), omurga patolojilerinden etkilenen bireyleri hedef alir (7). Spinopelvik bilesenlerin
omurga hizalamasini korumadaki islevselligini degerlendiren hedefli dl¢timleri igerir (7, 8).

DFT protokolii, kolsuz bir sandalyeden kalkma, 5 metre ileri ve geri yliriime, basamak ¢ikma,
ayakta durma pozisyonundan yerde oturma pozisyonuna ge¢me ve 50'den geriye dogru
sayarken ylirimeyi igeren ikili bir gorevi yerine getirme gibi gorevleri icerir (7,8). DFT,
skolyozun neden oldugu yiirliylis, denge ve fiziksel islev degisikliklerini kapsamli ve nesnel
olarak degerlendirmek icin kullanilabilir. DFT ayrica herhangi bir ortamda uygulanabilir ve 6zel
bir cihaz veya maliyet gerektirmez. Ancak, skolyozlu hastalarda giivenilirligi ve gecerliligi
bilinmemektedir. Giivenilirlik ve gecerlilik, incelenen 6zelligin veya 6zelligin yayginligina
bagl olan popiilasyona 6zgii kavramlardir (9-11). Bu nedenle, DFT'nin giivenilirligi ve
gegerliligi, klinik ve aragtirma ortamlarinda skolyozlu hastalar i¢in kullanilmadan oOnce
belirlenmelidir. Bu ¢alisma, skolyozlu hastalarda Dubousset Fonksiyonel Testinin
giivenilirligini, gecerliligini ve tespit edilebilir en kiiciik degisikligini degerlendirmeyi

amaclamaktadir.
2. GEREC VE YONTEM

Bu calisma tek merkezli kesitsel bir caligmadir. Caligsmaya skolyozlu otuz yetiskin hasta dahil
edildi. Uygun hastalar Nisan 2024 ile Ekim 2024 arasinda ayakta tedavi rehabilitasyon klinigine
kaydedildi. Diglama kriterleri arasinda daha 6nce cerrahi miidahale 6ykiisii, sozIli veya yazili
talimatlar1 anlayamama, yiirlime bozukluguna neden olan, daha dnceden gecirilmis ortopedik
veya norolojik bozukluga sahip olmasi, siddetli madde bagimliligi, hamilelik, kirik, fiziksel
eforu engelleyen hastaliga sahip olma yer almaktadir. Katilimei dahil edilmeden 6nce minimum
gerekli orneklem biiyiikliigiinii belirlemek i¢in a priori bir gii¢ analizi yapildi. Benzer bir
calismada 0,86 - 0,96 ICC bildirildi (12). G*Power (v 3.0.10, Heinrich Heine Universitesi,
Almanya) (13) araciligiyla ytiriitiillen gii¢ analizine gére ve bu calismanin parametrelerine
dayanarak, gereken minimum o6rneklem biyiikligi 25't1 (gii¢ = 0,80, a = 0,05). Calismadan
ayrilma ve eksik veri olasiliklarin1 g6z oniinde bulundurarak %20 daha fazla katilimc1 dahil
ettik.

Tiim katilimeilar yazihi bilgilendirilmis onam verdi ve ¢alisma yerel etik komitesinden onay
aldi. Tiim prosediirler kurumsal ve ulusal arastirma komitelerinin etik standartlarina uygundu.
Helsinki Bildirgesi ve sonraki revizyonlarina uygundu. Bu ¢alisma, Giivenilirlik ve Anlagma
Calismalarmin Raporlanmasma Iliskin Kilavuz (GRASS) ve Epidemiyolojide Gozlemsel
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Calismalarin Raporlanmasinin Giliglendirilmesi (STROBE) kilavuzlarinin tiimiine uygundur
(11, 14).

Hastalarin yas, cinsiyet ve viicut kitle indeksi (VKI) ile ilgili demografik bilgiler topland.
Hastalara es zamanli gecerliligi belirlemek icin Gorsel Analog Skala (VAS) ve Skolyoz
Arastirma Dernegi-22 anketi (SRS-22) hasta tarafindan bildirilen sonug Ol¢iimleri ve Bes
Tekrarl1 Otur-Ayaga Kalk testinin (SR-STS) performansa dayali testleri uygulandi. Bireylerin
agn diizeyleri VAS ile derecelendirildi. VAS testi hasta degerlendirmeye alinmadan 6nce ve
testler tamamlandiktan sonra bir daha yapildi. Skolyozlu bireylere fonksiyonel seviye ve denge
diizeyinin belirlenmesi i¢in 5 Tekrarli Otur Kalk Testi 1 kez uygulandi. Fonksiyonel kapasiteyi
objektif 6lgmek icin Dubousset Fonksiyonel Testi uygulandi ve Skolyoz Arastirma Dernegi-22
anketini (SRS-22) doldurdular. Katilimcilar DFT'yi iki kez ve 5R-STS'yi bir kez uyguladilar.
DFT yorgunlugu onlemek icin iki deneme arasinda bir saatlik dinlenme siiresiyle iki kez
yapildi. Tiim degerlendirmeler ayni giin tamamlandi. Olas1 yorgunluk ve 6grenme etkilerini
onlemek icin performansa dayali bir Ol¢lim yonteminin giivenilirligini arastiran Onceki
caligmalarda birinci ve ikinci denemeler arasindaki bir saatlik dinlenmenin uygun oldugu
bildirilmistir (15,16). Her iki 6l¢limde de tiim hastalar ayn1 klinik ortamda degerlendirildi ve
Olglim varyasyonlarinit en aza indirmek igin test talimatlar1 standardize edildi. Kas-iskelet
sistemi rahatsizlig1 olan hastalara 5 ve 7 yillik deneyime sahip iki fizyoterapist tarafindan testler
uygulandi.Performansa dayali tiim testlerde kronometre tamamlanma siiresini saniye cinsinden
kaydetti.

Dubousset Fonksiyonel Testi (DFT)

DFT'nin dort alt bileseni sunlardir:

1- Kalk ve Yiiri Testi: Katilimcilar, kollar1 olmayan bir sandalyede oturmus bir
pozisyondan yardim almadan kalkar, 5 metre (500 cm) yiiriiyiip geri doniip 5 metre geriye
ylriir ve yardim almadan tekrar oturur.

2- Basamak Testi: Katilimcilar 50 cm uzakliktaki ii¢ basamak merdiven ¢ikar, ti¢lincii
basamakta doner ve asagiya iner.

3- Otur ve kalk testi: Katilimcilar ayakta durduklar1 yerden yere oturur ve gerekirse yardim
alarak tekrar ayaga kalkar.

4- Cift Gorev Testi: Katilimcilar, hafiza egzersizi yaparken (2 aralikli 50’den geri sayim)5
metre ileri yiiriir ve geri doner.

Istatistiksel Analiz

Veriler IBM SPSS Statistics (Siirtim 22.0) yazilimi kullanilarak analiz edildi. Veriler stirekli
veriler i¢in ortalama (standart sapma) ve kategorik veriler icin sayilar (ylizdeler) olarak
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bildirildi. Veri dagiliminin normalligini arastirmak i¢in Kolmogorov-Smirnov testi kullanildi.
Smnif i¢i korelasyon katsayilar1 (ICC) (2,1) gilivenilirligi hesaplamak i¢in uygulandi. Katsayilar
kesme degerlerine gore yorumlandi: zayif (< 0,50), orta (0,50-0,75), iyi (0,75-0,90) ve
miikemmel (> 0,90) (15, 22). Ol¢iim ydnteminin dogrulugunu saglamak i¢in dl¢iimiin standart
hatas1 (SEM) hesapland:. En kiiciik tespit edilebilir degisiklik (SDC) (SDC95 = SEM*1,96*2)
formiiliiyle hesapland1 (17). DFT, 5R-STS ve SRS-22'nin es zamanli gegerliligini aragtirmak
icin Pearson korelasyon katsayilari uygulandi. 0 ile 0,49 arasindaki bir korelasyon katsayisi
zayif, 0,50 ile 0,69 arasindaki bir korelasyon katsayis1 orta, 0,70-0,79 arasindaki bir korelasyon
katsayis1 yiiksek ve 0,80-1,00 arasindaki bir korelasyon katsayist miikemmel olarak kabul edildi
(15). Anlamlilik diizeyi p < 0,05 olarak kabul edildi.

3. BULGULAR
Hastalarin demografik ve klinik sonuglarinin bilgileri Tablo 1°de sunulmaktadir.

Tablo 1. Hastalarin Demografik ve Klinik Degerleri

Degiskenler Ortalama + Standart Sapma
Yas 30.00+10.78

BKi 23.09+4.07

5-RSTS 15.31+1.76

Total SRS-22 4.05+0.48

DFT Oncesi Agrn Seviyeleri (0-10) 4.40+1.73

DFT Sonra Agr Seviyeleri (0-10) 3.90+1.98

Cinsiyet (Kadm/Erkek)-say1 21/9

DFT: Dubousset Fonksiyon Test SRS-22: Scoliosis Research Society-22 questionnaire, 5R-
STS: 5 Tekrarhi Otur Kalk Testi

Tablo 2, DFT'nin ve alt bilesenlerinin mutlak ve bagil giivenilirligini sunmaktadir.DFT ve alt
bilesenlerinin degerlendiriciler arasi giivenilirligi iyi ile miikkemmel arasindaydi (ICC: 0,70-
0,92). DFT, UWT, ST, DST ve DTT'nin sirasiyla 0,87, 0,84, 0,70, 0,92 ve 0,85 ICC'leri vardi.
DFT'nin SEM ve MDC'si sirasiyla 0,74 ve 2,04'ti.

Tablo 2. DFT Alt Bilesenlerinin Test-Tekrar Test Giivenilirlikleri,Standart Hata Ol¢iimleri

Variables First test Second test ICC (2,1) SEM SDC
(mean + SD) (mean + SD) (95% ClI)

UWT 15.16+ 1.67 15.01+£1.30 0.87 (0.73-0.93) 0.30 0.83

ST 6.13+0.84 5.97+0.80 0.84 (0.67-0.92) 0.15 0.41

DST 6.45+0.82 6.21+0.75 0.70 (0.39-0.85) 0.15 0.41

DTT 14.33+1.51 14.12.33+1.44 0.92 (0.84-0.96) 0.27 0.74

DFT 42.53+4.09 41.3243.67 0.85 (0.69-0.93) 0.74 2.04

UWT : Kalk Ve Yiirii Testi. ST: Basamak Testi. DST: Otur Ve Kalk Testi. DTT 1: Cift Gorev
Testi. sn: saniye. ICC: Sinif igi Korelasyon Katsayisi; SEM: Standart Hata Olgiimii., SDC: En
kiigiik ¢ikarilabilir degisiklik*p<0.05.
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Tablo 3, DFT ve alt bilesenleri ile SR-STS arasindaki korelasyonlar1 gostermektedir. DFT, 5R-
STS (r: 0,57) ve SRS-22 (r: - 0,47) ile orta diizeyde iliskiliydi (p<0,05).

Tablo 3. 5R-STS ve DFT alt bilesenleri arasindaki korelasyon

Variables 5R-STS
R P

uwT 0.568 0.001**

ST 0.378 0.039*

DST 0.465 0.010*

DTT 0.471 0.009*

DFT 0.579 0.001**

r: Pearson korelasyon katsayisi, UWT : Kalk Ve Yiirii Testi. ST: Basamak Testi. DST: Otur
Ve Kalk Testi. DTT 1: Cift Gorev Testi. DFT: Dubousset Fonksiyon Test sn: saniye. Test,
S5R-STS: 5 Tekrarli Otur Kalk Testi, *p>0.05, **p<0.001.

DFT , SRS-22 ve alt bilesenleri arasindaki orta diizey korelasyonlari bulundu.Tablo 4 ‘de
gosterilmektedir.

Tablo 4. SRS-22 ve DFT bilesenleri arasindaki korelasyon

Variables Function Pain Self-Image Mental Health Total SRS-22

R P R p r P R P r p
UWT -0.483 0.007* -0.564 0.001** -0.345 0.062* -0.077 0.687 -0.434 0.017*
ST -0.521 0.003* -0.535 0.002* -0.452 0.012* -0.071 0.707 -0.442 0.015
DST -0.573 0.051 -0.524 0.003* -0.304 0.102 -0.031 0.873 -0.418 0.022*
DTT -0.477 0.008* -0.521 0.003* -0.337 0.069 -0.190 0.396 -0.412 0.024*
DFT -0.598 0.001** -0.640 0.001** -0.421 0.021* -0.110 0.562 -0.506 0.004*

r: Pearson korelasyon katsayisi, UWT : Kalk Ve Yiirii Testi. ST: Basamak Testi. DST: Otur
Ve Kalk Testi. DTT 1: Cift Gorev Testi. sn: saniye. Test, SR-STS: 5 Tekrarli Otur Kalk
Testi,, DFT: Dubousset Fonksiyon Test, SRS-22: Scoliosis Research Society-22
questionnaire, *p <0.05, **p<0.001.

Testlerden sonra hi¢bir olumsuz olay yasanmadi. Tiim veriler analizlere dahil edildi.
TARTISMA

Bu calismanin amaci skolyozlu hastalarda Dubousset Fonksiyonel Testinin giivenilirligini,
gecerliligini ve tespit edilebilen en kiiciik degisikligini arastirmaktir. Analizlere gore, DFT ve
alt bilesenlerinin degerlendiriciler arasi giivenilirligi iyi ila miikemmel olarak bulundu . DFT,
SR-STS ve SRS-22 ile orta diizeyde korelasyon gosterdi . DFT'nin SEM ve MDC degerleri
strastyla 0,74 ve 2,04 idi . Bu nedenle, klinisyenler ve arastirmacilar skolyozlu hastalarin
yiriiylisiinii, dinamik dengeyi ve spinopelvik kas gruplarinin fonksiyonel kapasitesini
degerlendirmek i¢in DFT'y1 giivenle kullanabilirler .

Tiim c¢abalarimiza ragmen, skolyozlu hastalarda DFT'nin giivenilirligini ve gecerliligini
arastiran bir ¢aligma bulamadik. Bu nedenle, sonuc¢larimizi skolyoz iizerine yapilmis baska bir

caligmayla karsilagtiramadik. Calismamizda, DFT ve alt bilesenlerinin degerlendiriciler arasi
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giivenilirligi iyi ile miikkemmel (ICC: 0,70-0,92) idi. Bu bulgular, DFT igin ICC'leri 0,81 ile
0,92 arasinda bulan, spesifik olmayan bel agris1 olan hastalar iizerinde yapilan bir ¢aligmanin
bulgularina benzerdir(8). Bu nedenle, klinisyenler ve arastirmacilar, degerlendiricilerin
degisebilecegi uzun vadeli takiplerde, kohort calismalarinda ve veritabanlarinda bu testi
giivenle kullanabilirler. Ayrica, farkli klinisyenlerin ve arastirmacilarin hasta puanlarini
karsilagtirmak giivenilir goriinmektedir.

SRS-22, DFT ile orta derecede korelasyon gdsterdi ve DFT alt bilesenleri ile zayif-orta
derecede korelasyon gosterdi: DFT, UWT, ST, DST ve DTT'nin SRS-22 ile sirasiyla 0,59, 0,48,
0,52, 0,57 ve 0,47 korelasyon katsayilar1 vardi (p < 0,05). SR-STS de DFT ile orta derecede
korelasyon gosterdi ve DFT alt bilesenleri ile zayif-orta derecede korelasyon gosterdi: DFT,
UWT, ST, DST ve DTT'nin sirasiyla 0,57, 0,56, 0,37, 0,46 ve 0,47 korelasyon katsayilar1 vardi.
Bu nedenle DFT, skolyozlu hastalarin fonksiyonel kapasitelerini, govde ve alt ekstremitelerin
kas-iskelet biitiinliigiinti, dengelerini ve ikili goérevlendirmelerini kapsamli bir sekilde
degerlendirmek icin gecerli bir testtir. DFT gibi belirli, glivenilir ve dogrulanmis islevsel
araclarin kullanilmasi, hasta secimini ve kaynak tahsisini iyilestirerek maliyet etkinligini
artirabilir(18).

Bu calismada DFT'nin ortalama tamamlanma siiresi 42,53 + 4,09 saniyeydi. Diebo ve
arkadaslar1 asemptomatik bireylerde UWT'nin 15 saniye, ST'nin 5,3 saniye, DST'nin 6 saniye
ve DTT'nin 13 saniye siirdiigiinii bildirdi. Toplam tamamlanma siiresi 40 saniyeydi [7] . Unver
ve arkadaslar1 nonspesifik bel agris1 olan hastalarda UWT-1'in 10,28 saniye, ST'nin 4,03 saniye,
DST'nin 3,7 saniye ve DTT'nin 11,15 saniye siirdiigiinii bildirdi. Toplam tamamlanma siiresi
30 saniyeydi (8) . Bu nedenle, bu galigmanin ortalama tamamlanma siiresi DFT iizerine yapilan
onceki caligsmalarinkine benzerdir. Bu c¢alismadaki daha uzun siire, skolyozun daha yiiksek
hastalik yiikiinli gostermektedir. Ek olarak, yiiriime, geriye dogru yiiriime, ayakta durma ve
merdiven ¢ikma performanslari bir bireyin propriosepsiyonunu ve kas giiclinii gosterir (15,
17,19) .Bu nedenle, DFT performansi ayrica hastalarin propriosepsiyonunun, kas giiciiniin ve

diisme riskinin degerlendirilmesini saglar.

DFT'nin tutarliligint ve duyarliligini saglamak i¢in SEM ve SDC9S5 belirlendi. DFT, UWT, ST,
DST ve DTT'nin SEM'leri sirastyla 0,74, 0,30 sn, 0,15 sn, 0,15 sn ve 0,27 sn idi. Diisiik SEM'ler,
DFT'nin alt bilesenlerinin skolyozlu hastalarda diisiik degiskenlige ve yiiksek dogruluga sahip
oldugunu ve klinisyenlerin ve arastirmacilarin DFT'yi gilivenle kullanabilecegini
gostermektedir. DFT, UWT, ST, DST ve DTT'nin SDC'leri sirasiyla 2,04, 0,83 sn, 0,41 sn, 0,41
sn ve 0,74 sn idi ve bu da DFT'nin yiiksek duyarliligii ve duyarliligini gostermektedir.
Hastalarin agri seviyeleri DFT yapildiginda artmadi. Bu nedenle, skolyoz hastalarinin bu testi
agriy1 artirmadan gerceklestirebileceklerini ve DFT'nin skolyoz hastalar1 tarafindan tolere
edilebilir oldugunu yorumlayabiliriz.
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SONUC

Dubousset Fonksiyonel Testinin bilesenleri olan kalk ve yiirii testi(UWT),basamak testi
(ST),otur ve kalk testi ( DST), ¢ift gorev testi (DTT) skolyoz hastalarin fonksiyonel durumunu
degerlendirmek i¢in gegerli ve giivenilir bir yontemdir.Son derece hassastir ve bir hastanin
durumundaki kii¢iik degisiklikleri kesin olarak tespit edebilir. Bu nedenle, klinisyenler ve
arastirmacilar DFT'yi spinopelvik kas gruplarinin yiiriiylisiinii, dengesini ve islevini ve
skolyozlu hastalarin genel fonksiyonel kapasitesini degerlendirmek icin giivenle kullanabilirler.
Ek olarak, derecelendiriciler aras1 giivenilirligi sayesinde, ¢esitli ortamlarda ve zamanlarda
klinisyenler ve aragtirmacilar arasinda hasta verilerinin aktarilmasi ve karsilastirilmasinda
yararli olabilir. Diisiik maliyeti, sinirli alan kullanimi ve kisa zaman da gerceklesmesi bu her
seyi kapsayan degerlendirme aracinin skolyoz hastalarinda kullanilabilecegini gosteriyor.
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ABSTRACT

Temporomandibular disorders include a variety of conditions with clinical signs that vary and
include jaw, and muscle pain, limited mouth opening, reducing the quality of life. considering
the complexity of the pathophysiology of temporomandibular disorders, animal models become
a valuable tool to evolve the research in this area. The automated monitorization of the home
cage makes a more useful and accurate environment to register data. Through the respective
technologies such as video tracking and infrared sensors, the behaviors are recorded. This
becomes more important in cases characterized by alteration in the mastication function and
general activity induced by temporomandibular disorders. TMD in animal models is generally
induced through chemical products, mechanical factors, surgical interventions, or through stress
influence. The continuous registration allows the collection of data in the way of feeding,
grooming, and drinking, which allows the relation as indications of TMJ dysfunction and
orofacial pain. Through these systems, the stress is reduced by giving more exact data related
directly to the impact of the disorders. This review aims to discuss the advantages,
methodologies, and implications of automated home cage monitoring in animals related to
temporomandibular disorders. This noninvasive effort, not only improves the quality of data
for research but also respects the ethical issue related to research in animals.

Keywords: Temporomandibular disorders, automated, home cage monitoring.
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ABSTRACT

Sanjeevni (Selaginella bryopteris L.), a renowned herb in traditional Indian medicine, has
gained significant attention for its potential therapeutic properties, particularly its anti-

2

inflammatory effects. This herb, commonly referred to as a “magical herb” in Ayurvedic
practices, is known for its resilience to environmental stresses, which is attributed to its unique
biochemical composition. Recent studies suggest that Sanjeevni possesses promising anti-
inflammatory properties that may benefit patients suffering from various inflammatory skin
diseases, such as eczema, psoriasis, and dermatitis. The plant’s bioactive compounds, including
flavonoids, alkaloids, and tannins, are believed to modulate immune responses and reduce
inflammation, making it a valuable candidate for phytomedicinal formulations. Inflammation
is a key factor in the pathophysiology of many skin disorders, and Sanjeevni’s ability to
suppress inflammatory mediators such as cytokines and prostaglandins could play a critical role
in alleviating symptoms and promoting skin healing. Furthermore, the herb’s antioxidant
properties help protect skin cells from oxidative damage, contributing to its overall therapeutic
efficacy. This paper reviews the scientific evidence surrounding Sanjeevni’s pharmacological
effects and its potential application in the treatment of inflammatory skin conditions. Given the
herb’s rich history of use in traditional medicine and its emerging therapeutic potential,
Sanjeevni may serve as a valuable natural alternative to synthetic anti-inflammatory drugs,
offering a safer and more sustainable treatment option for patients with chronic inflammatory
skin diseases.
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ABSTRACT

The increasing demand for safer and more sustainable personal care products has driven interest
in natural extract-based formulations for scalp health. Dandruff, a common scalp disorder
characterized by flaking, itching, and irritation, is often associated with the overgrowth of
Malassezia species and an imbalance in the scalp’s microbiome. Traditional anti-dandruff
treatments frequently rely on synthetic antifungal agents like zinc pyrithione and ketoconazole,
which, despite their efficacy, may cause side effects such as dryness, irritation, and potential
resistance with prolonged use. In response, natural extracts with antifungal, anti-inflammatory,
and soothing properties have gained prominence as promising alternatives.

This study evaluates the clinical efficacy of anti-dandruff shampoos containing botanical
ingredients known for their therapeutic benefits. Key natural extracts such as tea tree oil, aloe
vera, neem, and rosemary have demonstrated potential in reducing Malassezia proliferation,
balancing scalp microbiota, and alleviating irritation and flaking. These plant-derived actives
offer multiple mechanisms of action: tea tree oil exhibits strong antifungal and antibacterial
properties; aloe vera soothes and hydrates the scalp; neem provides anti-inflammatory and
antimicrobial effects; and rosemary enhances circulation and reduces flaking.

Through randomized, controlled clinical trials, the effectiveness of these natural extract-based
shampoos was assessed in terms of symptom reduction, patient satisfaction, and safety profile
compared to conventional anti-dandruff treatments. Objective measurements included scalp
flake scoring, sebum production analysis, and microbiological assessments, alongside
subjective evaluations of comfort and cosmetic acceptability. Results indicate a significant
improvement in scalp condition, with reduced flaking, itching, and erythema, and a high level
of patient-reported satisfaction. Moreover, the natural formulations demonstrated a favorable
safety profile, with minimal adverse effects and enhanced tolerability.

This abstract underscores the importance of harnessing plant-derived bioactives in
dermatocosmetic formulations for addressing common scalp disorders. Future research should
explore the long-term efficacy, optimal concentrations, and synergistic combinations of natural
extracts to develop innovative, evidence-based solutions for scalp health. By integrating
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traditional botanical wisdom with modern scientific validation, natural extract-based anti-
dandruff shampoos represent a compelling approach to sustainable and effective hair care.

Keywords: Anti-Dandruff Shampoos, Natural Extracts, Scalp Health, Malassezia, Botanical
Ingredients, Clinical Efficacy, Plant-Derived Bioactives.
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ABSTRACT

Smartphone addiction is a growing problem among students. Indeed, excessive smartphone use
can cause anxiety problems, sleep disorders and a decline in academic performance. This study
aimed to determine the factors associated with smartphone addiction among university students.

This was a cross-sectional study conducted at the Faculty of Sciences of kenitra from January
to December 30, 2023, among students. Data were collected using a self-administered online
questionnaire, and the "Smartphone Addiction Scale" (SAS-SV) was used to assess smartphone
addiction. Income, job of parents, gender, year of study were assessed, a logistic regression was
performed to determine the factors that may be associated with smartphone addiction.

532 students were included (280 Bachelor degree, 130 Master and 122 PhD students) of which
59.5%were males and 40.5% were females. The mean age of the participants ranged from 19
to 29 years with a mean of 22.204+3.22 years. The prevalence of smartphone addiction among
students was 42.3% (n=225). Factors associated with higher smartphone addiction scores were

significantly associated with younger age users. depression scores were school educated users
compared to the university educated group and users with higher smart phone addiction scores.
Gender and year of study, factors independently associated with smartphone addiction were the
number of hours spent on the smartphone, use of social networks (OR = 2.57 [1.75; 3.78] and
applications.

Parents' socioeconomic characteristics, gender, year of study, number of hours spent on the
smartphone, use of applications and social networks increase smartphone addiction among

university students.

Keywords: Addiction, Smartphone, Students, Kenitra, Morocco.
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ABSTRACT

The aim of this review is to examine the Graphene (GF) and Graphene Oxide (GO) in
Biomedical Application. Graphene, characterized by its two-dimensional planar structure,
superconductivity, mechanical robustness, chemical inertness, extensive surface area, and
propitious biocompatibility, stands as an exemplary candidate for diverse biomedical utility.
Graphene include various distinctive characteristics of its two-dimensional planar structure,
enormous surface area, mechanical and chemical stability, high conductivity, and exceptional
biocompatibility. Graphene oxide (GO) has emerged as a promising nanomaterial in biomedical
applications due to its unique physicochemical properties. Initially derived from graphene, a
single layer of carbon atoms arranged in a hexagonal lattice, GO is an oxidized form
characterized by oxygen containing functional groups such as hydroxyl, epoxide, and carboxyl
groups, imparting hydrophilicity and increased solubility in water. Graphene oxide (GO) has
emerged as a promising nanomaterial with diverse biomedical applications, ranging from drug
delivery and bio sensing to tissue engineering and cancer therapy. Its unique physicochemical
properties, including large surface area, mechanical strength, and biocompatibility, render it
suitable for various biomedical interventions. Graphene-based materials, which have emerged
as a prominent innovation in recent years. Notably, it highlights their applications in the
regeneration of various tissues, including nerves, skeletal muscle, bones, skin, cardiac tissue,
cartilage, and adipose tissue, as well as their influence on induced pluripotent stem cells,
marking significant breakthroughs in the field of regenerative medicine.

Keywords: Graphene, Graphene Oxide, Biomedicine, Functionalization, Regenerative
Medicine.
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ABSTRACT

The healthcare sector is deeply influenced by economic principles that determine the
accessibility, affordability, and quality of medical services. Health economics plays a vital role
in shaping policies related to healthcare financing, insurance models, resource allocation, and
cost-effectiveness. Economic factors impact both public and private healthcare systems,
influencing the pricing of medical treatments, pharmaceutical innovations, and technological
advancements. The rising costs of healthcare services and the economic burden of chronic
diseases further emphasize the need for efficient financial planning and policy interventions.

This paper examines key economic challenges in healthcare, including disparities in access, the
sustainability of health insurance models, and the impact of government regulations on medical
institutions. It also explores cost-benefit analyses of medical interventions and their role in
decision-making processes. By evaluating the intersection of economics and medicine, this
study aims to highlight strategies for improving efficiency in healthcare delivery while
maintaining financial sustainability. A well-structured economic framework is crucial for
balancing affordability with high-quality patient care. Strengthening economic policies in
healthcare can lead to better health outcomes, reduced disparities, and a more resilient medical
infrastructure.

Keywords: Health Economics, Healthcare Financing, Cost-Effectiveness, Resource
Allocation, Medical Interventions, Health Insurance, Economic Burden, Healthcare Policies,
Public Health Economics, Healthcare Disparities
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ABSTRACT

Over two centuries ago, the British doctor James Parkinson was the first to systematically and
carefully trace and define the neurological condition that nowadays bears his name in the
Western medical system. In the Western medical world, the ailment was primarily recognized
as a motor control problem, despite the fact that aside the progressive disruption of skeletal
muscle motor function, he detailed also a wide range of non-motor symptoms such as delirium,
sleeplessness, and etc. The situation remained largely unchanged until the mid-1900s, when
new techniques for studying catecholamines in the nervous system allowed for a more detailed
investigation of some of the molecular mechanisms behind Parkinson's disease and the brain
structures affected as the disease developed.

It became clear that along the classical motor issues and also some non-motor symptoms were
reduced when new medications like L-dopa were introduced and transformed the management
and treatment of the condition. It took a few more decades, though, before non-motor symptoms
were generally accepted and gradually included into the clinical management and therapy of
the illness. The solid neuroanatomical evidence by the team of H. Braak was one of the
breakthroughs. It demonstrated that Parkinson's disease has a protracted prodromal progression
with poor and frequently undetectable manifestations from the realm of the non-motor
symptoms linked to the progressive deterioration of the dopaminergic system.

The ontogenetic trajectory of the disease and historical patterns of symptom identification and
discovery were compared by the investigation's authors with focus on the non-motor symptoms.
These patterns seem to have a significant influence on how the disease is managed and treated.

Keywords: History of Parkinson's disease, Parkinson's disease, Non-motor symptoms, Non-
motor symptoms scale, Motor symptoms, Disease managment.
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ABSTRACT

Introduction: Hypertensive disease associated with pregnancy is a leading cause of both
maternal and perinatal mortality and morbidity. The ability to predict these complications using
simple tests could help in the management of these cases and improve the indicators of
newborns of women at cardio-vascular risk (pregnancy-induced hypertension/preeclampsia).
Worldwide, some studies show that hypertensive disorders complicate pregnancy in about 3-
10% of pregnancies, while in other studies incidence increases to 10-15%.

Pregnancy-induced hypertension is defined as new-onset hypertension after 20 weeks of
gestation. This criteria is somehow arbitrary, because physiologically there is no specific
change that occurs at this gestational age that appears to trigger the development of
preeclampsia (PE).

Predicting the onset of these complications could contribute to timely interventions, such as
increased surveillance, treatment of symptoms, transfer to a higher-grade care unit and
preparation for preterm delivery when needed, which could reduce morbidity and mortality in
cases with hypertensive pathology associated with pregnancy.

Material and methods: Hypovitaminosis D has been associated with PE. While the
pathogenesis of PE involves a number of biological processes, there are several hypotheses that
suggest how vitamin D levels may affect these processes. This retrospective study was
conducted at a tertiary maternity hospital in Timisoara involving a cohort of 130 pregnant
women. For statistical analysis, we used the SPSS program. We began the statistical analysis
with a descriptive part, where we calculated the central tendency and dispersion parameters for
the numerical variables. Seeing these results, we tested to see if these degrees of vitamin D
deficiency can increase the risk for the mother to develop other diseases, and we obtained
significant results (p < 0.05) in the cases of: high blood pressure induced by pregnancy (p =
0.048, statistics = 7.75); autoimmune thrombophilia (p = 0.037, statistics = 6.905);
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preeclampsia (p = 0.013, statistics = 10.766); and anemia (p = 0.027, statistics = 14.787). So,
we can say that vitamin D deficiency can cause several dangerous diseases during pregnancy.

Results and discussions: Over the last decade, maternal vitamin D insufficiency and deficiency
have been increasingly recognized as a public health problem. Throughout pregnancy, evidence
from observational studies shows divergent data on the concentration of serum 25(OH)D levels
in different trimesters of pregnancy, with either decreasing, increasing, or no change in vitamin
D levels with progression.It is plausible that a deficiency of vitamin D and its downstream
products may play a role in the etiology of PE

Conclusions: Vitamin D probably plays a key role in the pathology of preeclamptic disorders
by affecting blood pressure through calcium homeostasis and/or modulating inflammation and
immunity.
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KADAVRA KOYUN MODELINDE RETROSIGMOID YAKLASIM ILE
ULASILABILECEK ANATOMIK YAPILARIN TANIMLANMASI
IDENTIFICATION OF ANATOMICAL STRUCTURES ACCESSIBLE BY
RETROSIGMOID APPROACH IN CADAVERIC SHEEP MODEL

Omer SAHIN
Uzm. Dr., Bestepe Devlet Hastanesi, Beyin ve Sinir Cerrahisi, Ankara, Tiirkiye
ORCID NO: 0000-0001-9689-0068

OZET

Norogirurji uzmanlik Ogrencilerinin  retrosigmoid yaklagiminin temel basamaklarini
Ogrenmeleri i¢in bir mikrondrosirurji egitim modeli gelistirdik. Bu egitimde taze koyun kadavra
kafatas1 kullanildi. Egitim, koyun basinin tedarigi sonrasi ¢ivili basliga alinmasi, muskiiler
yapilarin uzaklastirilmasi, burrhole sonrasi kraniyektomi yapilmasi, duramaterin agilmasi,
serebellar dokunun mediyalize edilmesi, cisterna magna'nin agilmasi, dordiincli ventrikiile
ulasilmasi ve alt kraniyal sinirlerin mikroskobik diseksiyonu gibi adimlardan olusuyordu.
Sonug olarak, koyun kadavra kafatasi, retrosigmoid yaklagimini basariyla simiile ettigi igin
norosirurji asistanlarinin egitiminde kullanish bir yontem olarak kabul edildi.

Anahtar Kelimeler: retrosigmoid yaklasim, serebellum, kraniyal sinir, koyun basi,
mikrocerrahi

ABSTRACT

We developed a microneurosurgery training model for neurosurgery residents to learn the basic
steps of the retrosigmoid approach. Fresh sheep cadaver skull was used in this training. The
training consisted of steps such as supplying the sheep's head, spiked head, removal of muscular
structures, craniectomy after burrhole, opening the duramater, medializing the cerebellar tissue,
opening the cisterna magna, accessing the fourth ventricle, and microscopic dissection of the
lower cranial nerves. In conclusion, the sheep cadaver skull was considered a useful method in
the training of neurosurgical residents as it successfully simulated the retrosigmoid approach.

Keywords: Retrosigmoid Approach, Cerebellum, Cranial Nerve, Sheep Head, Microsurgery
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TUDCA TERAPISi VE PROBiYOTIK TAKVIYESININ KARACIGER
ANTIOKSIDAN ENZIM AKTIiVITESI UZERINDEKI ETKILERI
EFFECTS OF TUDCA THERAPY AND PROBIOTIC SUPPLEMENTATION ON LIVER
ANTIOXIDANT ENZYME ACTIVITY
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Ankara Medipol University, Faculty of Medicine, Department of Basic Medical Sciences..
ORCID ID: 0000-0002-6621-3071

OZET

Tauroursodeoksikolik asit (TUDCA) ve probiyotik takviyeleri, hiicresel yenilenme, metabolik
denge ve oksidatif stres yonetimi agisindan dnemli biyolojik mekanizmalara sahiptir. Tudca
uygulamalarinin, hiicre i¢i enerji metabolizmasinit diizenleyerek serbest radikallerin ve
yaglanmanin neden oldugu hiicresel hasarin azaltilmasinda ©onemli bir rol oynadig
bilinmektedir. Probiyotikler ise, bagirsak mikrobiyotasini dengeleyerek sistemik inflamasyon
ve oksidatif stresi diizenler. Bu calisma, Tudca ve probiyotiklerin karacigerdeki belirli
antioksidan enzimlerin etkisini degerlendirmektedir.
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Calismada, 24 aylik erkek Sprague-Dawley sicanlart kullanilmigtir. TUDCA, her bir hayvana
kuyruktan damar i¢i yolla 300 mg/kg dozunda verilmis, SCD Probiotikleri ise oral yolla giinde
3 mL (1 x 10”8 CFU) miktarinda bir hafta siiresince uygulanmistir. Uygulama sonunda,
karaciger dokularindan elde edilen orneklerde belirli antioksidan enzimlerin ekspresyon
seviyeleri analiz edilmistir. Ozellikle Glutatyon S-Transferaz (GST) ve Glutatyon Reduktaz
(GR) aktivitelerinde anlamli  degisimler g6zlemlenmistir. Metabolik adaptasyon
mekanizmalariin bir parcasi olarak, TUDCA ve probiyotiklerin sinerjik etkisinin, karacigerin
antioksidan savunmasini destekleyebilecegi diisiiniilmektedir.

Elde edilen 6n bulgular, TUDCA ve probiyotik desteginin oksidatif stresle miicadelede birbirini
tamamlayarak karacigerin antioksidan kapasitesini artirabilecegini ve yaslanmaya bagl islev
kayiplarint geciktirebilecegini gostermektedir. Calisma, TUDCA ve probiyotik etkilesiminin
karaciger sagligi tizerindeki uzun vadeli etkilerinin daha ileri analizlerle desteklenmesi

gerektigini gdstermektedir.

Anahtar Kelimeler: TUDCA, Probiyotik, Liver, Antioksidan, Sprague-Dawley

ABSTRACT

Tauroursodeoxycholic acid (TUDCA) and probiotic supplements play a crucial role in cellular
regeneration, metabolic balance, and oxidative stress management through significant
biological mechanisms. TUDCA administration is known to regulate intracellular energy
metabolism, reducing cellular damage caused by free radicals and aging. Probiotics, on the
other hand, help balance the gut microbiota and play a regulatory role in systemic inflammation
and oxidative stress through the gut-liver axis. This study focuses on preliminary findings
evaluating the effects of TUDCA and probiotic administration on specific antioxidant enzymes
in liver tissue.

In the study, 24-month-old male Sprague-Dawley rats were used. TUDCA was administered
intravenously at a dose of 300 mg/kg per animal, while SCD probiotics were given orally at a
daily dose of 3 mL (1 x 10"8 CFU) for one week. At the end of the application, liver tissue
samples were collected, and the expression levels of specific antioxidant enzymes were
analyzed. Significant changes were observed, particularly in Glutathione S-Transferase (GST)
and Glutathione Reductase (GR) activities. As part of metabolic adaptation mechanisms, the
synergistic effect of TUDCA and probiotics is thought to support the liver’s antioxidant
defense.

The preliminary findings suggest that TUDCA and probiotic supplementation may create a
complementary effect in combating oxidative stress and enhance the liver’s antioxidant
capacity, potentially delaying age-related functional decline. The study highlights the need for
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further molecular and biochemical analyses to evaluate the long-term effects of the TUDCA-
probiotic interaction on liver health.

Keywords: TUDCA, Probiotic, Liver, Antioxidant, Sprague-Dawley
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ALT EKSTRMITE REKONSTRUKSIYONUNDA HEMiGASTROSOLEUS KAS
FLEBININ KULLANIMI
HEMIGASTROSOLEUS MUSLE FLAP FOR LOWER EXTREMITY
RECONSTRUCTION

Bilgen CAN
Dog. Dr, Balikesir Universitesi, Tip Fakiiltesi, Plastik Rekonstriiktif ve Estetik Cerrahi Anabilim Dal1
Associate Professor, Balikesir University, Medicine, Plastic Reconstructive and Aesthetic Surgery
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ORCID ID: 0009-0005-8029-0371

OZET

GIRIS: Alt ekstremite rekonstriiksiyonunda, uyluk ve bacagin proksimal ve orta iigte birlik
kismindaki defektler igin lokal kas fleplerini 6nerilirken, bacagin distal {igte birlik kismi1 ve ayak
icin mikrovaskiiler flepler gerekmektedir. Gastroknemius, soleus kas flepleri ve ters sural
flepler gibi klasik yaklagimlar, gesitli alt ekstremite defektlerinin kapatilmasinda belirgin
avantajlar saglar. Bu ¢aligmada klinigimizde farkli etyolojilerle olusmus alt ekstremite
defektleri i¢in kas flebi uyguladigimiz hastalar1 sonuglar1 ile sunarak, alt ekstremite

rekonstriiksiyonunda kas fleplerinin avantajlarini tartismay1 planladik.

HASTALAR: 2020 -2024 yillar1 arasinda klinigimizde alt ekstremite defekti nedeniyle soleus
ve gastrokinemius kas flebi uygulanmis 6 hasta yas, cinsiyet, etyoloji, eslik eden hastaliklar,
komplikasyonlar ve hastanede kalis siireleri agisindan degerlendirildi.

BULGULAR: Hastalarin 3 i erkek 3 i kadin, yas araliklar1 23-69 arasinda degismekte olup
yas ortalamas1 50 dir. Defekt etyolojisi ,4 hastada travma, 1 hastada nekrotizan yumusak doku
enfeksiyonu 1 hastada ise plak ekspozisyonu idi. Hastalarda eslik eden hastaliklar cilt kanseri
ve diabetes mellitus olarak tespit edilmis olup sadece 2 hastada komorbid durum mevcuttur.
Opere edilen 6 hastanin 1 tanesi dehiscens nedeniyle reopere edilmis, diger 5 hastada
komplikasyon izlenmemistir. Tiim hastalar i¢in yatis siiresi yaklasik 10 giin olup konplikasyon
gelisen bu hastada yatis siiresi 50 giin olmustur.

TARTISMA VE SONUC: Kas flepleri alt ekstremite rekonstriiksiyonunda pratik ve giivenli
¢Oziim olarak genis kullanima sahiptir. Gastrokinemius ve soleus kas flebi bacak iist ve orta 1/3
genis defektlerini kapatabilir .Bu iki kasin da sadece medial yarilar1 kullanildigindan, asil
tendonu fonksiyonlar1 korunur. Gustillo tip 3 kiriklarda yumusak doku eksikligini de saglama

konuusnda basarilidirlar. Ayrica zengin vaskulariteleri , enfeksiyon kontroliinde avantaj saglar.
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Biz kompleks alt ekstremite yaralanmalarinda hemigastrosoleus flebinin bagarili ile
kullanilabilecegini diisiiniiyoruz.

Anahtar Kelimeler: Alt Ekstremite, Kas Flebi, Rekonstriiksiyon

ABSTRACT
INTRODUCTION:

In lower extremity reconstruction, local muscle flaps are recommended for defects in the
proximal and middle thirds of the thigh and leg, whereas microvascular flaps are required for
defects in the distal third of the leg and foot. In this study, we aimed to present the outcomes
of patients who underwent muscle flap procedures for lower extremity defects of different
etiologies in our clinic and to discuss the advantages of muscle flaps in lower extremity
reconstruction.

PATIENTS:

Between 2020 and 2024, six patients who underwent soleus and gastrocnemius muscle flap
procedures for lower extremity defects in our clinic were evaluated in terms of age, sex,
etiology, comorbidities, complications, and length of hospital stay.

RESULTS:

Among the six patients, three were male and three were female, with an age range of 23 to 69
years and a mean age of 50 years. The defect etiology included trauma in four patients,
necrotizing soft tissue infection in one patient, and plate exposure in one patient.Comorbidities
included skin cancer and diabetes mellitus, with only two patients having comorbidity. One of
the six patients required reoperation due to dehiscence, whereas no complications were
observed in the remaining five patients.

DISCUSSION AND CONCLUSION:

Muscle flaps are widely used as a practical and reliable solution in lower extremity
reconstruction. Gastrocnemius and soleus muscle flaps are effective in covering large defects
in the upper and middle thirds of the leg. Since only the medial halves of these muscles are
used, Achilles tendon function is preserved. Their rich vascularity offers an advantage in
infection control. Based on our experience, we believe that the hemigastrosoleus flap can be
successfully used in complex lower extremity injuries.

Keywords: Lower Extremity, Muscle Flap, Reconstruction

R — —— ————————— A EEEEEEEEEE L.,
Proceedings Book 251 : www.aegeanconference.com




INTERNATIONAL AEGEAN CONFERENCES

ON NATURAL & MEDICAL SCIENCES-XI
April 04-06, 2025

FERRIK KARBOKSIMALTOZ UYGULAMASI SONRASI FOSFOR DUSUSU ILE
ILISKILI FAKTORLER
FACTORS ASSOCIATED WITH PHOSPHORUS DECLINE AFTER FERRIC
CARBOXYMALTOSE ADMINISTRATION

Ozcan UZUN
Izmir Ekonomi Universitesi Medicalpoint Hastanesi, Nefroloji Bilim Dali
Izmir University of Economics Medicalpoint Hospital, Department of Nephrology
ORCID ID: 0000-0002-8954-2281

OZET

Bu ¢alisma, intraven6z Ferrik Karboksimaltoz (FKM) uygulamasi sonrasi gelisen fosfor diisiisii
ile iliskili faktorleri degerlendirmeyi amaglamaktadir. Bu retrosepktif kohort calismaya 1000
mgr FKM uygulamasi yapilan ayaktan hastalar dahil edildi. Hemoglobin seviyesi <11.5 g/dL,
ferritin seviyesi <100 pg/L veya ferritin seviyesi <200 pg/L ve TSAT%<20% olan 18 yas ve
tizeri hastalar dahil edildi. Hemodiyaliz tedavisi uygulanan, son 1 ay igerisinde demir replasman
tedavisi veya eritrosit transfiizyonu yapilmis, gastrointestinal kanama, alkol veya madde
bagimliligi, FKM’a kars1 bilinen hipersensitivitesi olan, aktif enfeksiyonu veya malignitesi
olan, agir karaciger hastaligi, agir kardiyovaskiiler hastaligi, demir depo hastaligi olan, gebelik
veya laktasyon doneminde olan hastalar ¢alisma dis1 birakilmistir. FKM tedavisi sonrasi fosfor
seviyesinde 0.5 mg/dL diisiis olan ve olmayan hastalar karsilastirildi. Toplam 62 hasta analiz
edildi; hastalarin medyan yas1 64.0 (IQR: 48.5-75.5) olup ve %69.4’1i kadindi. Baslangi¢
kreatinin ve fosfor seviyeleri sirasiyla 1.28 (0.73—-2.07) mg/dl ve 3.95 (3.49-4.43) mg/dL olarak
kaydedildi. Fosfor diisiisii olan hastalar, olmayanlara kiyasla anlaml1 derecede daha gencti (p =
0.012), daha diisiik kreatinin seviyelerine sahipti (p = 0.013), daha yiiksek tahmini glomeriiler
filtrasyon hizina (eGFR) sahipti (p = 0.030) ve beyaz kan hiicresi (WBC) (p = 0.019) ile
trombosit (PLT) (p = 0.002) artiglar1 daha fazlaydi. Ayrica, hemoglobin (Hgb) seviyesinde 0.5
g/dL artis ile fosfor seviyesinde 0.5 mg/dL azalma arasinda anlamli bir iliski goézlendi
(p=0.021). Daha geng yas, diisiik kreatinin, yiiksek eGFR, artmis WBC, 0.5 g/dL’lik Hgb artis1
ve PLT seviyelerindeki yiikselme, FKM sonras1 fosfor diisiisii ile iligskilendirildi. Fosforun kan
iretiminde kullanimi1 6nemli bir etken olmakla birlikte, FKM'in fosfor kaybina neden olan
diger mekanizmalar1 da arastirilmalidir. Bu bulgular, hipofosfatemi i¢in potansiyel risk
faktorlerini vurgulamakta olup, altta yatan mekanizmalarin ve klinik etkilerinin daha ayrintili

arastirilmasini gerektirmektedir.

Anahtar Kelimeler: ferrik karboksimaltoz, hipofosfatemi, intravenoz demir, demir eksikligi
anemisi.

R — —— ————————— A EEEEEEEEEE L.,
Proceedings Book 252 : www.aegeanconference.com




INTERNATIONAL AEGEAN CONFERENCES

ON NATURAL & MEDICAL SCIENCES-XI
April 04-06, 2025

ABSTRACT

This study aims to evaluate the factors associated with phosphorus reduction after intravenous
Ferric Carboxymaltose (FKM) administration. Outpatients who underwent 1000 mg FKM
administration were included in this retrospective cohort study. Patients aged >18 years with
haemoglobin levels <11.5 g/dL, ferritin levels <100 pg/L or ferritin levels <200 pg/L and
TSAT%<20% were included. Patients who were receiving hemodialysis treatment, had iron
replacement therapy or erythrocyte transfusion within the last month, had gastrointestinal
bleeding, alcohol or substance abuse, known hypersensitivity to FKM, had active infection or
malignancy, had severe liver disease, severe cardiovascular disease, iron storage disease, and
were pregnant or lactating were excluded from the study. Patients with and without a 0.5 mg/dl
decrease in phosphorus after FKM treatment were examined. A total of 62 patients were
analyzed, with a median age of 64.0 (IQR: 48.5-75.5) years and 69.4% were female. Baseline
creatinine and phosphorus levels were recorded as 1.28 (0.73-2.07) mg/dl and 3.95 (3.49-4.43)
mg/dL, respectively. Patients with phosphorus reduction were significantly younger (p =
0.012), had lower creatinine levels (p = 0.013), higher estimated glomerular filtration rate
(eGFR) (p = 0.030), and greater increases in white blood cell (WBC) (p = 0.019) and platelet
(PLT) (p = 0.002) compared to those without. Additionally, a significant association was
observed between a 0.5 g/dL increase in hemoglobin (Hgb) and a 0.5 mg/dL decrease in
phosphorus (p = 0.021). Younger age, lower creatinine, higher eGFR, and increased WBC,
increase of 0.5 g/dL in Hgb and PLT counts were associated with the development of
phosphorus reduction following FKM administration. While phosphorus utilization in blood
production is a contributing factor, other mechanisms by which FKM causes phosphorus loss
should be investigated. These findings highlight potential risk factors for hypophosphatemia
and warrant further research into its underlying mechanisms and clinical implications.

Keywords: Ferric Carboxymaltose, Hypophosphatemia, Intravenous Iron, Iron Deficiency
Anemia.

R — —— ————————— A EEEEEEEEEE L.,
Proceedings Book 253 : www.aegeanconference.com




INTERNATIONAL AEGEAN CONFERENCES

ON NATURAL & MEDICAL SCIENCES-XI
April 04-06, 2025

FAZLA KiLOLU VE OBEZ BIREYLERDE GECE YEME SENDROMUNUN
DUYGUSAL iSTAH VE SOSYAL MEDYA BAGIMLILIGI iLE iLiSKiSi
RELATIONSHIP BETWEEN NIGHT EATING SYNDROME, EMOTIONAL APPETITE
AND SOCIAL MEDIA ADDICTION IN OVERWEIGHT AND OBESE INDIVIDUALS
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OZET

Bu arastirmanin amaci, fazla kilolu ve obez bireylerde Gece Yeme Sendromu (GYS) ile
duygusal istah ve sosyal medya bagimlilig1 arasindaki iliskiyi degerlendirmektir. Kesitsel
tipteki bu ¢alisma, 26 Eylil 2023 - 1 Mayis 2024 tarihleri arasinda Adana'nin Seyhan ve
Cukurova ilgelerinde, 19-50 yas araligindaki 88 fazla kilolu ve 88 obez olmak iizere toplam 176
yetigkin bireyle yiirtitiilmiistiir. Antropometrik dl¢iimler arastirmaci tarafindan dijital baskiil ve
mezura kullanilarak elde edilmistir. Gece yeme durumunu degerlendirmek i¢in 16 maddelik
Gece Yeme Anketi (GYA), duygusal istah1 6lgmek i¢in 22 maddelik Duygusal Istah Anketi
(DIA) ve sosyal medya bagimlilhigini belirlemek amaciyla 20 maddelik Sosyal Medya
Bagimlilig: Olgegi — Yetiskin Formu (SMBO-YF) kullanilmustir. Katilimeilarin %69,9 unda
(n=123) GYS saptanmazken, %30,1’inde (n=53) GYS belirlenmistir. GYS, fazla kilolu
bireylerin %27,3’linde (n=24), obez bireylerin ise %33’iinde (n=29) goriilmiistiir. GYS olan
bireylerde 25 yas ve alt1 olma, bekarlik ve sigara kullanimi oranlari, GYS olmayanlara gore
anlaml diizeyde daha yiiksektir (p<0.05). Antropometrik Slgiimler (viicut agirligi, boy, bel
cevresi ve BKI) ile GYS arasinda istatistiksel olarak anlamli bir iligki bulunmamistir (p>0.05).
GYS olan bireylerin olumsuz duygusal istah puanlari daha yiiksek, olumlu duygusal istah
puanlari ise daha diislik olmasina ragmen, bu farklar istatistiksel olarak anlamli bulunmamistir
(p>0.05). GYS varligi, katilimcilarin SMBO-YTF toplam puanlarini1 (GYS olanlar: 58,74+15,56;
olmayanlar: 56,06+14,95) ve alt boyut puanlarint anlaml diizeyde etkilememistir (p>0.05). Bu
caligmada, fazla kilolu ve obez bireylerde GYS varliginin, duygusal istah ve sosyal medya
bagimliligi diizeylerini anlaml diizeyde etkilemedigi belirlenmistir. Ancak bu iliskilere dair
daha gii¢lii sonuglara ulasabilmek icin, daha genis 6rneklem gruplariyla ve longitudinal (izlem)

tasarimlarla yapilacak yeni ¢aligmalara ihtiyag vardir.

Anahtar Kelimeler: Fazla Kilolu, Obezite, Gece Yeme Sendromu, Duygusal Istah, Sosyal
Medya Bagimlilig1
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ABSTRACT

This study aims to examine the relationships between Night Eating Syndrome (NES), emotional
appetite and social media addiction in overweight and obese adults. The effects of NES on
emotional appetite, social media addiction and eating habits were evaluated in line with the
seven hypotheses developed within the scope of the research.

According to the results of the research, it was determined that the emotional appetite scores of
overweight and obese individuals with NES were not statistically significantly different
compared to those without NES. Similarly, it was observed that the social media addiction
levels in individuals with NES did not create a significant difference contrary to expectations.
However, no statistically significant difference was found in the energy and carbohydrate
intakes of individuals with NES.

The research revealed that social media addiction increases emotional appetite in overweight
and obese adults. This finding draws attention to the effects of social media use on individuals'
eating habits. In addition, a positive relationship was found between the emotional appetite
score and energy and carbohydrate intake in overweight and obese individuals. A similar
positive relationship was observed between social media addiction and energy and carbohydrate
intake.

The results show that there is no statistically significant positive relationship between night
eating syndrome and waist circumference. This finding indicates that the effect of NES on
abdominal obesity is limited.

Overall, the study reveals the effects of GYS on individuals' social media addiction, emotional
appetite and nutritional behaviors, and shows that these two factors have a significant impact
on energy balance and nutritional habits. The results provide important data for future
interventions and behavioral treatments.

Keywords: Night Eating Syndrome, Emotional Appetite, Social Media Addiction, Obesity,
Eating Behaviors
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ABSTRACT

Late-onset leukoencephalopathy (Van der Knaap syndrome) is one of the common hereditary
leukoencephalopathies (LE) with a characteristic MRI picture of diffuse white matter damage
with cystic degeneration. The disease is associated with genes EIF2B1-5, which encode five
subunits of the translation initiation factor EIF2B.

We would like to present to your attention the clinical case shown below, which is under our
personal observation at the ET Pediatric Institute. Patient Y., born on 22.11.2020, was admitted
in a very serious condition for 1 day. From the anamnesis, it turned out that the baby is from
the first pregnancy, first childbirth. The child was born in asphyxia, weighing 3500 grams. He
was assessed with a score of 1/6 on the Apgar scale. SVA was connected in the maternity
hospital and transferred in a serious condition.

Clinical diagnosis: Congenital pneumonia. Respiratory failure. Hypoxic-ischemic
encephalopathy in the newborn. Porencephaly. Convulsions in the newborn.

On 17.06.2021, the patient underwent another cranial MRI examination. During the MRI
examination, the following changes were detected in the child: Both lateral ventricles and the
Il ventricle are large in size. Diffuse cystic encephalomalacia movements were noted in all
lobes of the brain parenchyma in both cerebral hemispheres. The brain parenchyma was
diffusely leukomalacia. The above-mentioned signs were evaluated in favor of
Megalencephalic leukoencephalopathy (Van der Knaap syndrome).

The child is currently 5 years old. He is under the supervision of a pediatrician, neurologist and
ophthalmologist. Serious delays are observed in his physical and mental development. His
weight is 15 kg. He does not sit, does not walk, and the act of swallowing is difficult.

Thus, taking into account the above, patients born with severe asphyxia and with hypoxic-
ischemic encephalopathy should be constantly under the supervision of a neurologist and more
detailed examinations should be performed to clarify the diagnosis.

Keywords: Van der Knaap syndrome, leukoencephalopathy, mutation of EIF2B1-5 genes
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ABSTRACT

Although normal and abnormal vaginal microbiota is not yet fully understood, the vaginal
microbiota is an ecosystem affected by genetic, environmental, ethnic, and behavioral factors.
More than 200 bacterial species, commensal, transient, and endogenous, colonize the vagina
and are affected by other microbiota in the body. Although Lactobacillus species mainly
dominate the vaginal microbiota and form a defense system against infections, undesirable
infection situations can occur. Although the prevalence of anaerobic bacteria is higher in
adolescent women, it has been observed that aerobic bacteria are more abundant with advancing
age and the onset of sexual activity. A study conducted on postmenopausal women who
received or did not receive estrogen replacement therapy found that such treatment did not
affect facultative organisms. In addition, it is known that anaerobic isolates tend to be less
common among women receiving such treatment. However, as an exception, anaerobic
Lactobacillus were found to be more common in the tissues of women receiving estrogen
therapy. Therefore, they have more clearly defined the role of anaerobic bacteria in both
maintaining health and causing disease. In recent years, more specific results have been
obtained regarding the abnormal vaginal environment that causes vaginal infection and the
imbalance or pathogenicity of the microorganism species that can cause this environment. The
most obvious and standard of these are Bacterial vaginosis (BV), Lymphogranuloma venereum
(LGV), Trichomonas vaginitis and Vaginal candidiasis.

Keywords: Vaginal infection, Vaginal microbiota, Lactobacillus, Women's health.
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INTRODUCTION
Types of Vaginal Infections

The poor isolation techniques used before the 1970s made it difficult to identify the main
components of the normal flora of the female genital tract and the pathogenic microorganisms
that cause infection, such as anaerobic bacteria. Bacterial vaginosis was first described by
Gardner and Dukes in 1955. Gardner and Dukes described the clinical signs and symptoms of
bacterial vaginosis in vaginal discharge. They also described a "new" causative organism,
which they named "Haemophilus vaginalis” and later named Gardnerella vaginalis (Gardner
& Dukes, 1955). Although anaerobic bacteria had been described earlier, they were reported by
Gorbach et al. (Gorbach etal., 1973). Gorbach et al. showed that the ratio of anaerobic to aerobic
bacteria in vaginal flora measurements of women of reproductive age was approximately 10:1.
Although the prevalence of anaerobic bacteria is higher in adolescent women, aerobic bacteria
have been observed to become more prevalent with advancing age and the onset of sexual
activity (Gorbach et al., 1973). A study of postmenopausal women with or without estrogen
replacement therapy found no effect on facultative organisms. Furthermore, this study showed
that anaerobic isolates tended to be less common among women receiving such therapy.
However, an exception was that anaerobic lactobacilli were more prevalent in the tissues of
women receiving estrogen therapy (Gopplerud et al., 1976). At the same time, Ohm and Galask,
as well as Galask et al. and Hill, respectively, provided more clear definitions of the roles of
anaerobic bacteria in both maintaining health and causing disease (Figure 1) (Hill, 1980; Galask
et al., 1976; Ohm & Galask, 1975). In 1977, Bartlett performed quantitative bacteriology on
samples collected from five volunteers at intervals throughout the menstrual cycle (Bartlett et
al., 1977). He found that anaerobic concentrations remained relatively constant throughout the
menstrual cycle, whereas aerobic concentrations decreased the week before menstruation
(Sautter & Brown, 1980). Recent studies have provided more specific information about the
abnormal vaginal environment that causes vaginal infection and the imbalance or pathogenicity
of the microorganisms that may cause this environment. The most common and obvious of
these are Bacterial Vaginosis (BV), Lymphogranuloma venereum (LGV), Trichomonas
vaginitis and Vaginal Candidiasis.
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Figure 1. Gram staining image of a sample taken from normal vaginal flora (Parallel Universe,
2021)

Bacterial vaginosis (BV)

Although normal and abnormal vaginal microbiota is not yet fully understood, the vaginal
microbiota is an ecosystem affected by genetic, environmental, ethnic, and behavioral factors.
More than 200 bacterial species, commensal, transient, and endogenous, colonize the vagina
and are affected by other microbiota in the body (Mendling, 2016). Although Lactobacillus
species mainly dominate the vaginal microbiota and form a defense system against infections,
unwanted infection situations can occur.

Bacterial vaginosis (BV) is a sexually transmitted vaginal infection disease that is common in
women of childbearing age worldwide and constitutes 1/3 of vaginal infections (Kamga et al.,
2019). In studies, the prevalence of BV ranges from 26% to 29% (Koumans et al., 2007; Kamga
et al., 2019). Although its etiology is not fully known, it is a polymicrobial vaginal disease
associated with adverse sexual and reproductive health outcomes in women of reproductive
age. BV can be classified as either asymptomatic or symptomatic and occurs due to disruption
of the normal microbiota of the vagina (Brotman, 2011). It is characterized by a decrease in the
Lactobacillus species that dominate the vaginal flora and also by the overgrowth of facultative
and anaerobic bacteria, alone or in combination. These overgrowth bacteria include
Gardnerella  vaginalis, Bacteroides fragilis, Atopobium  vagina, Prevotella,
Peptostreptococcus, Mobiluncus, Sneathia, Leptotrichia, Propionibacterium, Fusobacterium,
Veillonella spp, Mycoplasma hominis, Ureaplasma urealyticum, Streptococcus spp.,
Staphylococcus spp., Bifidobacterium spp., Fusobacterium spp. and Enterobacteriaceae
members can be given as examples. Although these microorganisms are generally found in
small amounts in healthy vaginal flora, the disproportion in their numbers is seen as a marker
of BV (Figure 2.) (Kamga et al., 2019). BV is affected by environmental and genetic factors
(Verstraelen et al., 2009). However, when estrogen levels in women decrease, the number and
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diversity of vaginal lactobacilli are affected, which constitutes a risk factor for vaginal
infections in some women. BV has long been associated with the presence of G. vaginalis. Four
different G. vaginalis strains have been identified so far, only two of which are BV markers,
and only one is dominant in women with BV, so the presence of this microorganism is not
considered a prerequisite for BV. Although studies in recent years have suggested that no single
strain is the sole cause of BV, the bacteria associated with BV have not yet been fully identified.
(Marrazzo et al., 2012; Hillier et al., 2010). A study on this subject revealed that the presence
of L. iners is strongly associated with BV. Although L. iners is a member of the normal vaginal
microflora, its presence is strongly associated with the transition from normal to abnormal
microbiota. On the other hand, women carrying L. crispatus in their vaginal flora have a
significantly lower risk of developing BV than others (Fredricks et al., 2005).

X <,

Figure 2. Gram staining image of a sample taken from a patient with bacterial vaginosis
(Fujisaki, 2020)

Lymphogranuloma venereum (LGV) - Chlamydia trachomatis vaginitis

Lymphogranuloma venereum (LGV) is a sexually transmitted disease caused by Chlamydia
trachomatis and characterized by inflammation in the lymph nodes and vaginal area. It is a
severe vaginal infection that progresses after an incubation period of 3-30 days (Biruni
Laboratory, 2016). C. trachomatis is one of the leading causes of sexually transmitted infections
(STIs) worldwide, especially in industrialized and developing countries, and has a significant
morbidity rate. C. trachomatis is an obligate intracellular bacterium that causes more than 100
million new cases yearly (Senior, 2012). Most STIs caused by C. trachomatis are asymptomatic
and left untreated. Untreated chlamydial infection causes serious conditions such as severe
pelvic inflammatory disease, infertility, ectopic pregnancies, and premature births, especially
in young women, both by transmission and ascending infection (Stamm, 1999; Haggerty et al.,
2010). C. trachomatis infection can result in serious diseases such as premature birth, low birth
weight, conjunctivitis, nasopharyngeal infection, and pneumonia in newborns (Stamm, 1999).
To date, no toxin or virulence factor has been identified that could be responsible for the
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pathogenesis of the disease caused by C. trachomatis. The typical feature of Chlamydia
infections is that they often cause persistent (slowly developing) infections in the host.
Chlamydia mainly causes subclinical (asymptomatic) infections in their natural hosts. Although
various antibodies are formed against the microorganism in Chlamydia infections, the
protective properties of these antibodies against recurrent infections are very few and short-
lived (Biruni Laboratory, 2016). C. trachomatis exhibits a unique developmental cycle
characterized by two distinct bacterial forms. The elementary body (EB) is infectious and does
not divide, but the reticulate body (RB) is non-infectious and replicative (Moulder, 1991). After
attachment and penetration to cells, EBs remain inside vacuoles that escape phagolysosomal
fusion. Within these vacuoles, called inclusions, EBs differentiate into RBs after several
transformations. In contrast to EBs, RBs are larger, more metabolically active, less compressed,
and capable of dividing by binary fission. C. trachomatis differentiates into RBs by binary
fission approximately 18 hours after infection. After 48-72 hours post-infection, they
differentiate into EBs, which are removed from the cell by exocytosis or cellular lysis (Figure
3) (Wyrick, 2000).

Figure 3. Gram staining image of a sample taken from a patient with C. trachomatis vaginitis
(Toth, 2021)

Trichomonas vaginitis

Trichomonas vaginitis is one of the most common sexually transmitted diseases worldwide. It
affects women in the postmenarcheal period and is characterized by approximately 143 million
cases per year (WHO, 2015). It causes premature birth and low birth weight babies because it
causes premature rupture of the amniotic membrane in women (Cotch et al., 1997; Minkoff et
al., 1984). It causes an increased susceptibility to human immunodeficiency syndrome (HIV)
infection in women. It is also associated with the development of cervical cancer (Stark et al.,
2009; Gram et al., 1992).

Trichomonas vaginalis is an extracellular parasitic protozoan that adheres to the surface of host

vaginal cells, causing trichomonas vaginitis. Adherence of T. vaginalis to the vaginal epithelial
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cell is critical for initiating infection. Therefore, this flagellated protozoan undergoes
morphological changes from a free-swimming oval shape to an amoeboid shape that adheres to
the host (Figure 4) (Elmendorf et al., 2010; Rendén-Maldonado et al., 1998). Infections caused
by T. vaginalis in women are 80% asymptomatic, i.e., do not cause any symptoms, and are
detected incidentally during routine gynecological examination.
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Figure 4. Gram staining image of a sample taken from a patient with Trichomonas vaginitis
(Wikimedia Commons, 2019)

Vaginal Candidiasis

Vaginal Candidiasis is the most common type of Candida infection, with a rate of 37%, and is
a disease that causes an economic burden with a total cost of 368 million dollars (Benedict et
al., 2019). At least 75% of women experience vaginal candidiasis infection once in their lives.
The most common fungal species causing vaginal candidiasis is Candida albicans, followed by
non-albicans Candida species. More than 85-90% of vaginal candidiasis cases are caused
primarily by C. albicans, followed by C. glabrata with 4-5% and less by C. tropicalis and C.
parapsilosis (Jeanmonod & Jeanmonod, 2019; Pappas et al., 2009). It has been determined that
C. albicans and C. glabrata isolates, which are found in most vaginal candidiasis cases, are
more resistant to antifungal drugs than other Candida species (Figure 5). Due to the increase in
non-albicans species and rising rates of antifungal resistance in recent years, treatment has
become increasingly complex and time-consuming. Millions of dollars are spent worldwide
each year for long-term treatment, and patients are also exposed to severe side effects of
antifungal agents. Vaginal candidiasis is a common disease with an annual incidence of 30-
50% worldwide. Vaginal candidiasis is usually seen in women of reproductive age (Jeanmonod
& Jeanmonod, 2019; Fong, 1996). Various factors, such as uncontrolled diabetes, the use of
high-estrogen contraceptives, steroids, and broad-spectrum antibiotics, predispose women to
vaginal candidiasis (Jeanmonod & Jeanmonod, 2019).
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Figure 5. Gram staining image of a sample taken from a patient with vaginal candidiasis
(Newman, 2011)

CONCLUSION

In the vaginal flora measurements of women of reproductive age, anaerobic bacteria are seen
as densely populated with aerobic bacteria. Lactobacillus species dominate the vaginal
microbiota and form a defense system against infections. However, unwanted infection
situations can occur, and an abnormal vaginal environment can occur that causes vaginal
infection. The most obvious and standard of these are Bacterial Vaginosis (BV),
Lymphogranuloma venereum (LGV), Trichomonas vaginitis and Vaginal Candidiasis. BV
occurs due to the disruption of the normal microbiota of the vagina. It is characterized by a
decrease in the Lactobacillus species that dominate the vaginal flora and also by the overgrowth
of facultative and anaerobic bacteria, alone or in combination. LGV is a severe sexually
transmitted vaginal infection caused by C. trachomatis (obligate intracellular bacteria).
Trichomonas vaginalis is an extracellular parasitic protozoan that adheres to the surface of host
vaginal cells, causing trichomonas vaginitis. Moreover, although C. albicans is the most
important cause of vaginal candidiasis cases, C. glabrata and C. tropicalis, and C. parapsilosis
are also among the fungal species frequently seen in vaginal candidiasis cases.
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ABSTRACT

Atypical endometrial hyperplasia is a condition characterized by abnormal growth of the
endometrium, specifically the glands. Pathologists observe cellular atypia in biopsy samples,
which is a precursor to endometrial glandular carcinoma. The difference between atypical
hyperplasia (benign growth) and non-atypical hyperplasia is the presence of cellular atypia.
Endometrial hyperplasia is closely related to uterine tumors, with atypical adenoma and atypical
hyperplasia being associated in 5.5% of patients, while atypical adenoma and endometrial
carcinoma (UCEC) are associated in 5.9% of patients (1). Regarding treatment, for women with
atypical endometrial hyperplasia or early-stage endometrial cancer, fertility-sparing treatment
options include oral progestins or intrauterine devices, which have been extensively studied.
Endometrial carcinoma is a malignant tumor that occurs within the epithelium of the
endometrium, and its incidence and disease-related mortality rates are gradually increasing
worldwide (2). This type of cancer primarily affects postmenopausal women, with an average
age of onset of 60 years old, and the likelihood of developing this disease is lower in women
under 45 years old.

Studies have found that the following factors are associated with an increased risk of
endometrial carcinoma: nulliparity, late natural menopause (after age 55), estrogen-only
hormone replacement therapy, hormonal therapy with tamoxifen for the treatment of breast
cancer, and a family history of endometrial or colorectal cancer (3). The primary treatment for
endometrial carcinoma is total hysterectomy with bilateral salpingo-oophorectomy. Radiation
therapy and chemotherapy may also play a role in the treatment process (4). For women with
highly malignant tumors, radiation therapy may be recommended after surgery. However, the
problem of early diagnosis and poor treatment efficacy still exists, and there is a critical need
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to identify the oncogenic mechanisms and targets for precise treatment. Single-cell
transcriptome sequencing (SCRNA-seq) is an emerging sequencing technology that analyzes
gene expression levels in individual cells within tissues, allowing for the study of cellular
heterogeneity, differentiation of cell types and subtypes, identification of cell type-specific
genes, and the discovery of cell dynamic processes. It has played a significant role in the study
of cells and diseases (5).

In recent studies, single-cell transcriptomics have been successfully applied to investigate the
development of endometrial cancer. For instance, one study utilized single-cell transcriptomics
to analyze the function of macrophages in endometrial cancer, revealing their crucial role in the
progression and metastasis of the tumor.

Macrophages play an important role in endometrial cancer research. Macrophages are
phagocytic cells of the innate immune system, including neutrophils, monocytes, and
macrophages, which comprise approximately 25% of the immune environment in the
endometrium. However, the phenotype and function of endometrial macrophages in health and
disease are not fully defined, and studies have found that they are spatially and temporally
regulated in tissue (6). There is a close relationship between macrophages and cancer.
Macrophages are innate immune cells that play a critical role in tissue homeostasis, clearance
of excess cells, and inflammation response to infection.

Genes with expression levels lower than 0.1% of the cell count were excluded from the study.
The batch of cells did not contain mitochondrial genes. Ultimately, all cells in the dataset met
quality control standards. Using the identified key genes, uterine endometrial cancer patients
were divided into two subgroups (high-risk and low-risk). To avoid the influence of random
allocation bias on the stability of subsequent modeling, all samples were returned to the random
allocation 200 times, and the samples were grouped and sampled in a 1:1 ratio according to the
training and validation sets. Based on the median risk score of the train set, all samples were
divided into high-risk and low-risk subgroups, and survival analysis.

The CIBERSORT algorithm (7) was then used to estimate the proportions of immune cell
infiltration for each uterine endometrial cancer sample, using cell-specific gene features to
distinguish 22 immune cell groups. The “PERM” parameter was set to 1000 and the cutoff value
was set to p <0.05. In addition, the proportion of each immune cell in the sample was calculated,
and a bar graph was used to display this information. The “pheatmap” package (8) was used to
create a heatmap of the 22 immune cells, and the “vioplot” package was used to display their
abundance. The “corrplot” package was used to create a correlation heatmap to visualize the
correlation between the 22 different immune cells. Furthermore, the correlation between
immune cell levels and key genes was also analyzed. With a full understanding of endometrial
cancer as the most common gynecologic malignancy, and taking into consideration the standard
treatment approaches outlined in the introduction, our study focuses on the role of macrophages
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in endometrial cancer and specific macrophage genes. We explored how macrophages shield
lesions from immune surveillance while promoting pathological cell growth, invasion, and
metastasis. In endometriosis and cancer of the endometrium, macrophages can protect lesions
from immune surveillance while promoting pathological cell growth, invasion, and metastasis
(9). The study also found that the density of CD68-positive macrophages in endometrial cancer
tissue is higher than that in normal endometrial tissue. It is worth noting that macrophages
appear to support the role of estrogen and progesterone in endometrial cancer. Jiang et al. found
that the increase in macrophages in endometrial cancer is associated with a decrease in
progesterone receptor expression (10).

Moreover, in the majority of cancer types, including those of the breast and lung, the presence
of MO macrophages has been consistently linked to a poor prognosis (11). These observations
align with our findings. In further analyses, we focused on differentially expressed genes within
this cluster, selecting those that displayed the most pronounced changes for subsequent model
analysis.

The innovation of our study lies in the combination of the impact of macrophage-related genes
on the transition from atypical hyperplasia to endometrial cancer. In addition to developing key
gene-related features and heat maps, we have comprehensively revealed a gene prediction
model for endometrial cancer based on key genes in macrophages and validated it in the TCGA
dataset, providing a promising macrophage-related target for endometrial cancer patients. These
results suggest that the identified key genes are promising potential targets for the development
of treatment strategies. The limitations of this study include a limited sample size, a focus on
specific cancer subtypes, and certain constraints in the assumptions made in our analysis. A
broader and more diverse sample would help further validate our findings. However, these
results were obtained from analysis of public databases, and there may not be significant
variations in clinical practice.
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ABSTRACT

This study aimed at determining the level of pollution from heavy metals that are deposited
from air in the area of Gllogoc. The main goal was to identify the emission sources of pollution
by using mosses as bio indicators. In this study area, the mining of Fe-Ni (Industrial Ferronickel
Complex) is believed to strongly influence the level of heavy metals. The mining and
production activity of Fe-Ni affects the soil, water and air. As the air pollution (from liberated
aerosols of Industrial Ferronickel Complex) and the deposition products of this pollution are
harmful not only locally but also can pollute the environmental at extended distances, the use
of mosses allows analyzing the content and origin of the pollution from heavy metals. ICP was
used for the determination of heavy metals in moss samples. The use of Principal Component
Analysis (PCA), dendograms and other statistical procedures, permitted to understand the
source of the air pollution from heavy metals.

Keywords: heavy metals; Pb and Zn concentrates; mosses as bio indicators; soil; water; sterile;
sludge; landfill; ”Ferronickel” complex.
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NITRATE ION (NO3-) LEVELS IN FRUITS AND VEGETABLES IN THE CITIES
OF PRISHTINA AND GRACANICA WERE MEASURED USING THE "GREEN
TEST ECO 5 F -ANMEZ" EQUIPMENT
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ABSTRACT

This study uses the "Green Test ECO 5 F-ANMEZ" instrument to measure the amount of nitrate
ions (NO3-) in fruits and vegetables in Kosovo cities including Prishtina and Gracanica. In
order to assess physical and chemical characteristics, such as pH, sugar content, and nitrate
levels, in ten distinct plant products, the monitoring was conducted for approximately a month
at six sampling locations at nearby marketplaces and warehouses. The purpose of our study is
to assess how storage conditions affect the physico-chemical and organoleptic characteristics
of fruits and vegetables. With the exception of a few instances of high nitrate levels in fruits
like melons and other vegetables, our data demonstrated that nitrate concentrations in the
majority of samples were within the allowed limits.

Additionally, by tracking changes in pH, sugar content, and structure over time, our study
assessed how refrigeration affected the way fruits and vegetables were stored. Overall, our
research indicates that the majority of products satisfy WHO-established local and worldwide
quality criteria, and that handling and storage practices are critical to preserving the safety and
quality of these agricultural products.

Keywords: refrigeration, pH, nitrate concentration, nitrate ions, fruits and vegetables, Prishtina,
Gracanica, Green Test ECO 5 F-ANMEZ, and food quality requirements.
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ACTIVATED CARBON FROM THE HUSK OF SOY BEANS
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ABSTRACT

This study investigates the use of acid and base treatments to convert soybean husk, a waste
byproduct, into activated carbon. Base activation increases the amount of ash (14.08%) and
decreases the amount of moisture (4.21%), increasing its thermal stability and catalytic utility.
Base-treated carbon is lighter and better suited for water filtration, whereas acid-treated carbon
has a higher density for a larger surface area. While base activation produces an alkaline pH (8)
for absorbing acidic pollutants, acid activation produces a neutral pH (7.4) for a variety of
applications. Adsorption properties are enhanced by structural alterations revealed by FTIR
analysis. All things considered, activated carbon made from soybean husks provides an
affordable and efficient substitute for industrial and pollutant removal applications.

Keywords: soya bean husk, FTIR, acid treatment, base treatment, bulk density, pH
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ABSTRACT

This work present a computational study of the magnetic exchange constants in Quadruple
Perovskite CaCusFezRe2012 using Monte Carlo Simulations (MCS) based on the 3D-Ising
model. The research effectively determines magnetic exchange constants by correlating internal
energy and magnetization at different atomic sites, utilizing experimental temperature values
under an applied magnetic field of h = 1 T. Also, a parameter a has been introduced to allow
the adjustment of the simulation in order to find the experimental Curie temperature
corresponding to this Quadruple Perovskite. The study provides critical insights into the
magnetic interactions among Cu, Fe, and Re atoms, making a valuable contribution to the field
of computational condensed matter physics and magnetism. Overall, the research methodology
presented in this work is innovative. Along with the magnetization at each site, magnetic
susceptibility, and specific heat, the internal energy of every magnetic arrangement have been
determined and the six exchange constants /ey —re, Jcu—rer Jre—res Jcu—cu » Jre—re @0 Jre—gre
have been computed.

Keywords: Quadruple Perovskite Ca.CusFe;Re;O12; Exchange constants; Monte Carlo
Simulation; Internal energy at each site; Magnetization at each site.
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THE ARID REGION RAJASTHAN: CHARACTERS AND MAJOR PROBLEMS
WITH SUSTAINABLE SOLUTIONS
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ABSTRACT
The Thar Desert, located in northwestern India and eastern Pakistan, is one of the largest arid
regions in the world. The Thar Desert, one of the largest arid ecosystems in the world, spans
across parts of Rajasthan, India, and Pakistan. Despite its extreme climatic conditions, it is home
to a remarkable diversity of flora and fauna, adapted to the harsh desert environment. Rajasthan,
a state located in the northwestern part of India, is characterized by vast arid and semi-arid
regions. The state’s geographical and climatic conditions make it highly susceptible to
desertification, water scarcity, and land degradation. Over the years, various corrective
measures have been implemented to restore soil fertility, conserve water, and improve the
livelihoods of the people living in these regions. The paper highlights the importance of
integrated and community-driven approaches to sustainable development in arid environments.
Climate change poses a serious threat to plant diversity worldwide. Its impacts on temperature,
precipitation patterns, extreme weather events, habitat availability, and invasive species are
altering plant communities and pushing some species toward extinction. Preserving plant
diversity is vital for maintaining ecosystem services and ecological health. While the challenges
are immense, effective conservation, restoration, and climate mitigation efforts, along with
global cooperation, can help protect plant species and their ecosystems from the most severe
effects of climate change. This paper explores the major characters and corrective strategies for
arid regions of Rajasthan, including rainwater harvesting, agroforestry, sustainable agriculture,
water management systems, and government initiatives.
Keyword: Arid, Semi arid, Characters, Problems, water harvesting, Sustainable Solutions,
Ecosystems, Water Management systems, Climate Change.
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STUDY OF THE PHYSICAL PROPERTIES OF THE HALF-HEUSLER XBrH With
(X=Sr, Ca and Mg) COMPOUNDS
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ABSTRACT

Half-Heusler alloys are among the most promising thermoelectric materials for medium- and
high-temperature waste heat recovery applications. This study investigates the physical
properties of Half-Heusler compounds XBrH, with X = Sr, Ca, and Mg. We explored the
structural, electronic, optical, and thermoelectric properties of these compounds using density
functional theory (DFT) as implemented in the Wien2k package. The Generalized Gradient
Approximation (GGA) as proposed by Perdew-Burke-Ernzerhof (PBE) and the modified
Becke-Johnson (mBJ) functional were employed to calculate the exchange-correlation
interactions. After doing structural optimization for a range of parameters, we discovered that
the SrBrH compound is more stable than the CaBrH and MgBrH compounds. Our results show
that the density of state calculations indicate semiconductor behavior for the XBrH with (X =
Sr, Ca, and Mg) compounds. We also evaluated the real and imaginary parts of the dielectric
tensor, the refractive index, the absorption coefficient, the electron energy loss, and the real and
imaginary components of the optical conductivity, among other optical parameters.
Additionally, we investigated the figure of merit (ZT), electronic and lattice thermal
conductivity, Seebeck coefficient, and electrical conductivity. The MgBrH, CaBrH and SrBrH
compounds showed p-type behavior, with positive values for the Seebeck coefficient and the
greatest value of =180 pV/K, according to the thermoelectric data. At 1000 K, the ZT reach
their highest values for CaBrH, SrBrH, and MgBrH, respectively, at 2.9, 2.8, and 0.9. The

R — —— ————————— A EEEEEEEEEE L.,
Proceedings Book 276 : www.aegeanconference.com




INTERNATIONAL AEGEAN CONFERENCES

ON NATURAL & MEDICAL SCIENCES-XI
April 04-06, 2025

physical properties of the XBrH with (X = Sr, Ca, and Mg) compounds have been studied in
detail.

Keywords. DFT, Half-heusler XBrH, Optical properties, Thermoelectric properties, Electronic
properties.
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ABSTRACT

Improving the growth and yield of tomato plants (Solanum lycopersicum) is a key challenge in
agriculture. The application of exogenous substances such as sucrose and salicylic acid can
positively influence plant physiology and productivity.This study examines the effects of
Sucrose and salicylic acid applications on plant productivity in tomato crops, a key agricultural
product in the Biskra region from December 2022 to April 2023. A controlled trial was
conducted in an agricultural proprety located in Chetma (province of Biskra-Algeria). The
effect of spraying saccharose (50-100 ppm), and salicylic acid (0,5-1Mm), was tested, focusing
on Tzarine tomato variety, grown in a protected environment. The study evaluated the effect of
treatment on tomato production. The results of our Studie have shown that the individual
application of these two substances improves plant production (fruit yield). Therefore, their use
can be an effective strategy to optimize tomato crop productivity while strengthening resistance
to environmental stresses.

Keywords: Tomato, sucrose, salicylic acid, Tzarine.
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MUSHROOM (PLEUROTUS OSTREATUS); EFFECT ON SERUM BIOCHEMISTRY
OF BROILER CHICKEN
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ABSTRACT

The antioxidant effects of Oyster mushroom (Pleurotus ostreatus) improve growth performance
and immunity together with intestinal health in broiler chickens due to its immunomodulatory
properties. The study examined how aqueous extract of oyster mushrooms administered to
newly hatched chicks immediately after hatching affected broiler chicken serum chemical
values. A trial included 153 newly hatched chicks that were placed randomly across treatment
groups where the control served as the primary group while other groups received 0.1 ml or 0.2
ml of AEOM. The experimental divisions contained three replicates which consisted of 17 birds
each during the study period. Scientific personnel obtained blood samples from the birds for
serum biochemical testing during the final week of the 8-week feeding period. The analysis
employed Minitab® version 17.1.0 (Minitab, 2013) for data examination using a Completely
Randomized Design and indicated significance (P<0.05) between means through Tukey’s test.
The treatments with 0.1 mls and 0.2 mls exhibited statistically meaningful (p<0.05) decreases
in triglyceride levels within their blood serum. The control group birds displayed the highest
triglyceride level as 104.50 mg/dl but the levels reduced to 91.00 mg/dl for those treated with
0.1 ml and further dropped to 86.75 mg/dl for those treated with 0.2 ml of AEOM. The study
shows that AEOM exposure immediately after hatching benefits lipid metabolism because it
leads to better fat utilization while decreasing hepatic lipid synthesis rate and improving
metabolic efficiency. Study results show that the AEOM treatment has potential in decreasing
metabolic stress while simultaneously improving production outcomes for poultry operations.

Keywords: Oyster mushroom, broiler, post-hatch, serum biochemistry
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ABSTRACT

This study was conducted as part of the valorization of date palm residues (DP) through
composting, aiming to produce stable, nutrient-rich composts for sustainable agricultural use.
Four treatments were prepared at the Department of Agronomic Sciences of Mohamed Kheider
University of Biskra using forced-aeration barrels: T1 (70% DP + 30% sheep manure), T2 (70%
DP + 30% poultry manure), T3 (70% DP + 30% sewage sludge), and T4 (90% DP + 10%
leachate).

After a 90-day composting period, analyses showed a significant increase in nutrient elements,
particularly potassium, with values of 9.84 mg/g for T2, 7.04 mg/g for T1, 4.51 mg/g for T3,
and 7.27 mg/g for T4. The pH of the composts showed a trend towards neutrality, an important
maturity criterion.

Regarding phytotoxicity, germination tests conducted on barley crops showed germination rates
ranging between 70% and 90% for composts T1, T3, and T4, indicating low toxicity and
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confirming their potential for agricultural use. However, compost T2 exhibited a germination
rate below 70%, suggesting the presence of phytotoxic compounds.

These results demonstrate that composts derived from date palm residues meet quality
requirements in terms of both stability and agronomic value and offer a promising solution for
sustainable agricultural waste management and soil fertility improvement.omising solution for
sustainable agricultural waste management and soil fertility improvement.

Keywords: Composting, date palm residues, mineral elements, phytotoxicity, sustainable
agriculture.
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ABSTRACT

Composting is an excellent approach for the conversion of biodegradable waste into nutrients
rich compost. During harvesting rice straw comes as waste in agricultural fields, with proper
management rice straw offers several benefits as it is carbon rich material for the preparation
of compost. It is an ecofriendly approach and less expensive as compared to other strategies.
Due to the continuous application of synthetic chemicals fertility of agricultural soil is
continuously deteriorated, in order to maintain fertility in agricultural soil use of eco-friendly
amendment in soil is crucial. The main objective of present study is to explore the role of rice
straw as an agro waste for compost production and its utility in agricultural soil for crop
production .Utilization of rice straw for composting is a best strategy to mitigate air pollution
problem mainly through burning also reduces the loss of nutrients in organic material. Heat
produced while burning of rice straw kills beneficial microorganisms in agricultural soil causes
infertility in soil and depletes health of soil. Various studies were reported that rice straw
contains essential nutrients that are required by soil and plants for growth. These are nitrogen,
phosphorous, potassium and organic carbon. These attributes in soil are considered as
cornerstone for maintaining soil health and plant productivity. Transformation of rice straw into
compost majorly solve the problem of rice straw disposal and pollution due to burning.
Compost preparation from rice straw reduces volume of waste, decreases ground and surface
water pollution, less transportation cost is required and increases recycling of materials.
Furthermore some studies also revealed that compost prepared from rice straw works as
conditioner increases organic matter and nutrients content in agricultural soil. However proper
balanced of carbon to nitrogen ratio of waste material is essential for getting good quality
compost, thus 30:1 carbon to nitrogen ratio is considered significant for compost production.

Keywords: Rice Straw, Composting, Agricultural Waste.
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ABSTRACT

The Pujo Makmur Association of Forest Farmers Group (Gapoktanhut) in Pesawaran Regency
employs an agroforestry system on community-managed lands. This system primarily adheres
to traditional practices handed down through generations. The optimization of land use in
specific areas is driven by the socio-economic conditions of the forest-adjacent communities.
Gapoktanhut Pujo Makmur has developed a multistrata agroforestry system, which includes
three canopy layers: the upper stratum, dominated by timber trees as primary crops; the middle
stratum, featuring plantation crops; and the lower stratum, primarily consisting of cardamom
plants. This system supports a diverse range of plant species, enhancing both ecological and
economic benefits. In Gapoktanhut Pujo Makmur, five Forest Farmer Groups (KTH) manage
lands spanning 94 to 115 hectares: KTH Wono Harjo, KTH Jaya Tani, KTH Citra Tani, KTH
Serumpun Jaya, and KTH Pujo Makmur. Research indicates that there are 24 agroforestry plant
species in the area. Among these, several species hold significant economic value for the
farmers, including clove (Syzygium aromaticum), cocoa (Theobroma cacao), coffee (Coffea
canephora), durian (Durio zibethinus), coconut (Cocos nucifera), cardamom (Elettaria
cardamomum), and nutmeg (Myristica fragrans). These plants contribute not only to the
farmers' income but also to the ecological and social sustainability of the region. The production
levels of agroforestry crops in Gapoktanhut Pujo Makmur vary, with the highest yields per
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hectare per year being durian (288 fruits/ha/year) and coconut (287 fruits/ha/year). Other
notable productions include cardamom (269.23 kg/ha/year), coffee (158.46 kg/ha/year), nutmeg
(127.69 kg/halyear), areca nut (146.15 kg/hal/year), and banana (83.08 kg/hal/year). This
diversity in crop production underscores the economic viability and ecological benefits of the
agroforestry system implemented by Gapoktanhut Pujo Makmur. The integration of various
plant species within the agroforestry system not only boosts the economic prospects for the
farmers but also promotes environmental sustainability.

Keywords: Plant production, Multi-purpose trees spescies, Agforestry land
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ABSTRACT

Industrial water is one of the most serious threats to agricultural production due to minerals and
heavy metal pollution. Untreated water application imposes metabolic, enzymatic and
genotoxic effects due to that plant physiological and morphological development reduced to a
serious level. The current study is aimed at to investigate the genotoxic effects of paper and
automobile spare part industry by using allium assay. Niazbo (Ocimum basilicum L.) and guava
(Psidium guajava L.) plants were selected to observe their effects on water quality. Polluted
water from both industries was treated with plant extract separately and in combination. The
whole set of treatment was analyzed by using allium assay for its genotoxicity. Waste water has
detrimental effects on productivity of plants. Impact may differ based on the type of waste water
and sensitivity of plant species. Randomized complete block design (RCBD) was used for field
experiment. Three replicates were used in this study to assess the morphological, biochemical,
genotoxic and anatomical effects. Samples treated with 75% and 100% industrial waste water
concentration showed morphological and physiological reduction with the increase in
antioxidants and chromosomal aberrations. Upon increasing concentration of stress, a reduction
in total soluble sugar content, chlorophyll and protein level was seen. Genotoxic investigations
showed that upon increasing concentration of industrial waste water number of chromosomal
aberrations increases and mitotic index decreases. Abnormalities like clumped metaphase,
laggard chromosome, sticky anaphase, coagulated telophase, polyploidy anaphase, vagrant
chromosome in anaphase, chromosome adherence, fragmentation, spindle disturbance were
seen when samples were treated with industrial effluents. Lagging chromosome with fragments
at metaphase was observed only in treatment with automobile spare parts industrial waste water.
Anatomical analysis showed that stomatal width, stomatal length and stomatal area decreased
when there was increase in stress level. Toxicity level was higher in spare parts industrial waste
water as compare to paper industry water. Number of heavy metals was higher in automobile
spare parts industry water and plant growth was reduced to higher level than paper industry
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waste water. The results showed that Niazbo (Ocimum basilicum L.) and guava (Psidium
guajava L.) plant extracts mitigate the effect of industrial water stress and help to reduce toxicity
induced by paper and automobile spare parts industrial waste water. And it is a cost effective
method to reduce the negative impacts of industrial waste water on plant growth and
development.

Keywords: Genotoxicity, Paper industry waste water, chromosomal abortions, plant extract
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ABSTRACT

Parkinson's disease (PD) is a progressive neurodegenerative disorder characterized by motor
and non-motor dysfunction, with no current cure. Oxidative stress and inflammation are key
drivers of PD pathology, necessitating novel therapeutic approaches. This study evaluates the
potential of Solanum nigrum (S. nigrum) leaf extract (SNE) as a neuroprotective agent in a
rotenone-induced rat model of PD. Advanced GC-MS and FTIR analysis identified phenolic
and flavonoid compounds in SNE with significant antioxidant capacity. In vivo results
demonstrated that rotenone exposure induced severe motor deficits, oxidative stress, and
systemic biochemical alterations, mimicking key features of PD. Treatment with SNE for 28
days significantly improved motor coordination and balance, as shown by enhanced
performance in the pole test, rota-rod, and inverted screen assessments. Biochemical analysis
revealed that SNE treatment mitigated oxidative stress markers, normalized hemoglobin levels,
and reduced hyperglycemia, a contributor to dopaminergic dysfunction. Additionally, SNE
restored renal and hepatic function, as indicated by reduced urea, creatinine, ALT, ALP, and
cholesterol levels. Platelet counts, elevated in the rotenone group, were significantly reduced in
SNE-treated rats, further highlighting its systemic protective effects. This study provides
compelling evidence that S. nigrum leaf extract exerts significant neuroprotective effects by
attenuating oxidative stress and improving systemic health in a preclinical PD model. These
findings lay the groundwork for further research into its mechanisms and translational potential
as a complementary therapy for neurodegenerative disorders.

Keywords: S. nigrum (SN), rotenone, gas chromatography, blood biochemistry, behavior
analysis
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OZET

Psikoterapotik olarak ele alindiginda motivasyon; tedaviye uyum ve katilim, uyumlu
davranislar sergileme, planlanmis oturumlara katilma, sorumluluk alma konusundaki istekliligi,
degisime hazir ya da istekli olma gibi baz1 6zellikleri kapsamaktadir. Motivasyonel goriisme
ise danisanlarin ambivalansi kesfedip ¢oziimlemelerine yardimer olarak degisime yonelik igsel
motivasyonu arttirmayi, bagliligi kuvvetlendirmeyi, davranis degisikligi saglamay1 ve bireyin
saglikli davranig1 gelistirmesini amaglamaktadir. Bu sayede koruyucu, tedavi edici ve
rehabilitasyonda bireyin 6z yeterliligini artirarak olumlu sonuglar almasina destek saglar. Tiim
diinyada giderek yayginlasan motivasyonel goriisme, baslangicta bagimliliklarin tedavi
stirecinde kullanilan bir yontem iken giiniimiizde fiziksel ve ruhsal bozuklugu olan bireylerde;
obezite, kronik agri, diyabet, diyet, HIV/AIDS’ten korunma, kazalari 6nleme gibi cesitli
alanlarda kullanilmaya baglanmistir. Motivasyonel goriisme teknigi 30 dakikalik goriismeler
iizerine gelistirilmistir. Ancak goriismelerin toplam siiresi danisanin katilimina ve uyumuna
gore degismekte, yapilan ¢alismalarda genellikle birka¢ aydan birkag yila kadar uzadigi
goriilmektedir. Danisan merkezli bir goriisme bigimi olan motivasyonel goriisme, egitimini
tamamlayan saglik profesyonelleri tarafindan fiziksel ve ruhsal hastaligi olan bireylere
uygulanabilir. Bu noktadan hareketle psikiyatri hemsireleri, etkinligi birgok caligmayla
ispatlanmis olan motivasyonel goriisme teknigi konusundaki bilgi ve deneyimini artirarak, bu
teknigi davranig degisikligi beklenen her alanda rahatlikla kullanabilir ve bireyleri saglikli
davrams degisikligine yoneltmede danmismanlik yapabilir. Ozellikle kronik hastaliklarda,
hastaliga uyumun saglanmasinda, tedavi ve bakimin istendik diizeyde siirdiiriilmesi i¢in
motivasyon saglamada psikiyatri hemsireleri tarafindan yiiriitiilen motivasyonel goriismelerin
etkili olacag diisiiniilmektedir. Baska bir ifade ile motivasyonel goriisme koruyucu, tedavi edici
ve rehabilite edici saglik alanlarinda saglikli/hasta bireyle ¢alisan hemsireler i¢cin bakim
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slirecinde anahtar bir yontemdir. Bu derlemede motivasyonel goriisme tekniklerinin psikiyatri
hemsireliginde kullanimina giincel kaynaklar ile dikkat ¢ekilmesi amaglanmistir.

Anahtar Kelimeler: Hemsirelik, Psikiyatri Hemsireligi, Motivasyonel Goriisme Teknigi

ABSTRACT

In psychotherapeutic terms, motivation includes some characteristics such as compliance and
participation in treatment, displaying compatible behaviors, attending planned sessions,
willingness to take responsibility, and being ready or willing to change. Motivational
interviewing, on the other hand, aims to increase intrinsic motivation for change by helping
clients to discover and resolve ambivalence, to strengthen commitment, to provide behavioral
change and to develop healthy behavior of the individual. In this way, it supports the individual
to achieve positive results by increasing self-efficacy in preventive, therapeutic and
rehabilitation. Motivational interviewing, which has become increasingly widespread all over
the world, was initially a method used in the treatment process of addictions, but today it has
started to be used in various fields such as obesity, chronic pain, diabetes, diet, HIV/AIDS
prevention, and accident prevention in individuals with physical and mental disorders. The
motivational interviewing technique was developed based on 30-minute interviews. However,
the total duration of the interviews varies according to the client's participation and compliance,
and studies show that they usually last from a few months to several years. Motivational
interviewing, which is a client-centered interview style, can be applied to individuals with
physical and mental illness by health professionals who have completed the training. From this
point of view, psychiatric nurses can easily use this technique in all areas where behavioral
change is expected and can provide counseling in guiding individuals towards healthy
behavioral change by increasing their knowledge and experience in motivational interviewing
technique, the effectiveness of which has been proven by many studies. Especially in chronic
diseases, it is thought that motivational interviews conducted by psychiatric nurses will be
effective in ensuring adaptation to the disease and providing motivation to maintain treatment
and care at the desired level. In other words, motivational interviewing is a key method in the
care process for nurses working with healthy/patient individuals in preventive, curative and
rehabilitative health fields. In this review, it is aimed to draw attention to the use of motivational
interviewing techniques in psychiatric nursing with current resources.

Keywords: Nursing, Psychiatric Nursing, Motivational Interviewing Technique

GIRIS
Motivasyon, bireyin hedefe yonelik harekete gecme istekliligini ve bu dogrultuda sergiledigi

davranislarin siirekliligini ifade eden dinamik bir siiregtir. Bagka bir ifade ile motivasyon
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degisimi baglatmaya hazir olma, degisimi siirdirmede istekli olma ve degisimi devam
ettirmedir. Motivasyon bir kisilik 6zelligi olmay1ip degisime hazir olma durumudur.

Motivasyonel goriisme teknigi ise, danisanlarin degisim siirecindeki ambivalanslarini
kesfetmelerine ve bu ambivalansi ¢éziimlemelerine yardimci olarak bireysel degisim igin igsel
motivasyonu arttirmay1 hedefler. Bu yaklasim, bireyin ig¢sel kaynaklarimi etkin bir sekilde
kullanmasin1 tesvik eder ve davranigsal degisikliklere yonlendirir. Ayrica motivasyonel
goriisme, bireyin saglikli davraniglar gelistirmesine katki saglayarak daha siirdiiriilebilir ve
anlamli degisimlere yol agar (Ogel 2009).

Literatiirde mevcut ¢alismalar motivasyonel goriisme tekniginin 6zellikle kronik hastaliklarda,
hastaliga ve tedaviye uyum saglanmasinda, davranis degisikligi olusturmada ve olugan davranis
degisikligini siirdiirmede, tedavi/bakimin optimal diizeyde saglanmasinda ve rehabilitasyonda
etkili oldugunu gostermektedir (Kizilirmak ve Demir 2018). Bu dogrultuda psikiyatri
hastalarinin bakiminda primer goérev almakta olan psikiyatri hemsirelerinin, bu hastalarla
terapotik nitelikte iliski kurmalar1 ve hastalarda tedaviye olan uyumu arttirma, motivasyonu
saglama konusunda, motivasyonel goriismeyi ve ilkelerine iliskin bilgi diizeylerini arttirmalari

ve becerilerini gelistirmeleri olduk¢a 6nemlidir.
Motivasyonel Goriisme Teknigi

Motivasyonel goriisme teknigi (MGT), ilk olarak 1983 yilinda William Miller tarafindan
tanimlanmis olup, bireyin degisime yonelik i¢sel motivasyonunu arttirmaya ve baglhiligin
giiclendirmeye yonelik damigan odakli bir yaklasim olarak tanmimlanmaktadir (Ogel 2009,
Aviram ve Alice Westra 2011, Alpaydin ve ark 2016). Motivasyonel gériisme teknigi; egitim
almis hekim, hemsire ve psikologlar tarafindan danisanla is birligi i¢inde uygulanabilen bir
yontemdir (Kizilirmak ve Demir 2018). Bireylerin mevcut sorunlarini anlamalarini, degisim
icin eyleme ge¢melerini ve bu degisime inang gelistirmelerini amaglayan bu yaklasim, bireyin
mevcut becerilerini giiglendirirken yeni beceriler kazanmasina ve karsilasabilecegi zorluklarin
¢oziimiine destek olmaktadir (Ogel 2009, Ceylan ve Tériiner 2020). Ozellikle degisime kars:
isteksiz veya kararsiz olan bireylerde ambivalansin kesfedilmesi ve ¢oziimlenmesi siirecine
odaklanan bu yontem, i¢sel motivasyonu artirarak bireyin degisime yonelik bagliligini
gliclendirmekte ve davranis degisikligini desteklemektedir (Britt ve ark 2004, Rubak ve ark
2005, Ogel 2009, Aviram ve Alice Westra 2011).

Motivasyonel goriisme teknigi, ilk olarak alkol kullanim bozuklugu olan bireylerde kisa siireli
bir miidahale teknigi olarak gelistirilmis olup 1990’11 y1llardan itibaren kronik hastalik yonetimi
basta olmak iizere bircok saglik sorunu ve psikososyal alanda etkili bir miidahale yontemi
olarak yayginlagmistir. Literatiirde; madde, sigara ve alkol bagimliligi, sizofreni ve bipolar
tanil1 hastalarin ila¢ uyumuna etkisi, kronik kalp yetmezligi, hipertansiyon, dislipidemi, Tip II
diyabet, obezite, anoreksiya nervoza, intihar egilimi ve cinsel islev bozukluklar1 gibi ¢cok genis

bir yelpazede uygulandig1 ve giiclii bir miidahale yaklagimi oldugu goriilmektedir (Gtilcii ve
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Kelleci , Sahin ve ark , Karatay 2007, Aviram ve Alice Westra 2011, Uysal ve En¢ 2012, Tosun
ve Zincir 2016, Dicle 2017, Freira ve ark 2017, Bahar ve Tandiverdi 2019, Erat ve Ceyhan
2020, Sevda ve Nermin 2021, Cibir 2022).

Motivasyonel Goriismenin Temel Ozellikleri

Motivasyonel gériisme, danisan odakli ve is birligine dayali bir yaklagim olarak bireyin degisim
icin motivasyonunu arttirmayi amaclamaktadir. Bu teknik, bireyin degisim siirecinde kendi
nedenlerini kesfetmesine olanak tanirken, danismanin yonlendirmeden siirece eslik etmesini
esas alir (Tosun ve Zincir 2016). Degisime yonelik bireysel hazir olus diizeyi, sabit bir kisisel
Ozellik olarak degil, terapétik iliskinin dinamik bir ¢iktisi olarak degerlendirilir ve direng ile
inkar, danismanin miidahale bi¢imi hakkinda &nemli geri bildirimler olarak kabul edilir (Ogel
2009, Ozdemir ve Tasc1 2013).

Motivasyonel goriisme tekniginde bireyin 6zerkligi, temel bir ilke olarak korunur ve danisanin
kendi kararlarmi alma hakkma saygi gosterilir (Ogel 2009). Geleneksel miidahale
yontemlerinden olan ikna, yiizlestirme ve tartisma reddedilirken; ambivalansin danisan
tarafindan ¢oziilmesi hedeflenir (Ogel 2009). Baslangicta 30 dakikalik goriismeler temelinde
yapilandirilan bu teknik, daniganin goriismeye uyumuna gore esneklik gosterebilir. Yapilan
caligmalardan elde edilen verilere gore goriisme siirelerinin birkag aydan birka¢ yila kadar
degisebilecegi gdzlemlenmistir (Ozdemir ve Tasc1 2013, Erat ve Ceyhan 2020).

Motivasyonel Goriismenin Temel Ilkeleri

Genel olarak bir eylem zincirine bagli olmamakla birlikte motivasyonel goriismede dikkat
edilmesi gereken dort temel davranigsal beceri bulunmaktadir (Erat ve Ceyhan 2020). Bireyi
davranis degisikligi olusturma yoniinde motive edebilmek amaciyla danisman tarafindan
empati gosterme, celiskileri ortaya c¢ikarma, direngle miicadele etme ve 6z yeterliligi
destekleme becerileri kullanilmaktadir (Lange ve Tigges 2005, Hall ve ark 2012, Erat ve
Ceyhan 2020).

Empati Gostermek: Empati, bireyin duygu ve diisiincelerini kendi perspektifinden anlamaya
yonelik bilingli bir ¢abay1 ifade etmektedir. Problemli davranis sergileyen bireylere empatik
yaklagim, bireyin mevcut durumu ve davraniglarinin yargilanmaksizin kabul edilmesini igerir
ancak bu durum, s6z konusu davraniglarin onaylandigimi gostermemektedir. Bu baglamda
vurgulanmas1 gereken, onaylanmayanin bireyin kendisi degil, sergiledigi problemli davranis
oldugudur (Lange ve Tigges 2005, Hall ve ark 2012, Erat ve Ceyhan 2020).

Celiskileri Ortaya Cikarmak: Motivasyonel goriisme siirecinde, bireyin sahip oldugu temel
degerler ve hedeflerle mevcut davramislart arasindaki tutarsizliklarin  fark edilmesi
amaglanmaktadir (Levensky ve ark 2007, Hall ve ark 2012). Cogu birey, bu igsel geliskileri
hissetmeye bagladiginda profesyonel destege basvurma ihtiyaci duymaktadir. Ancak bu
noktada birey, degisime yOnelik ambivalans igerisinde olabilir. Danigmanin temel sorumlulugu,
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bu celiskileri derinlestirerek bireyin farkindaligini arttirmak ve degisime yonelik icsel
motivasyonunu giiclendirmektir (Ozdemir ve Tasci1, 2013).

Direncgle Miicadele Etmek: Direng, degisim siirecinin dogal bir pargasidir ve bireyin degisime
karst oldugu anlamina gelmemektedir. Degisime karsi direng gosteren bireylerle yapilan
goriismelerde direncin nedenleri ele alinmali ve altta yatan etkenler belirlenerek farkindalik
kazandirilmalidir. Ancak, degisimin gerekliligi {izerine yapilan tartismalardan kaginilmalidir
¢linkli bu durum bireyin direncini arttirabilir. Danigsman, dayatict bir tutumdan uzak durarak
degisimin yararlarin1 ve 6nemini vurgulamali; bireyin olumlu bir bakis acis1 gelistirmesine
destek olmalidir (Ozdemir ve Tasc1 2013, Tas ve ark 2016, Erat ve Ceyhan 2020).

Oz Yeterliligi Desteklemek: Oz yeterlilik degisim siirecinde motivasyonun anahtar unsurudur
(Tosun ve Zincir 2016). Degisim sorumlulugu bireyin kendisine ait olup, danigsmanin rolii siireci
kolaylastirmaktir. Ancak bireyin umudu ve cabasi yoksa degisimin gerceklesmesi miimkiin
degildir. Bu nedenle danisman, goriismeler sirasinda bireyin 6z giivenini desteklemeli ve
degisim siirecinde karsilasabilecegi giicliikleri asabilecegine dair inancini gii¢lendirmelidir
(Ozdemir ve Tasc1 2013).

Motivasyonel Goriisme Teknigi ve Etkili Tletisim Becerileri

Motivasyonel goriisme teknigi bireyin i¢csel motivasyonunu ortaya ¢ikarmayi hedefler. Bu
stirecte, empatik ve yargilayici olmayan bir ortam saglayarak bireyin zorlayici veya tehdit edici
olmayan bir tartigmaya katilimi desteklenmelidir. Motivasyonel goriisme; acgik uclu sorular,
dogrulama, yansitici dinleme, 6zetleme ve degisimi konugma olmak iizere bes temel iletisim
becerisine dayanmaktadir (Miller ve Rollnick 2009, Ozdemir ve Aydin 2022).

Motivasyonel goriismenin baslangi¢ asamasinda “agik uglu soru sorma” becerisi danigman ve
danisan arasinda saglikli bir iletisim kurmada 6nemli bir yoldur. Danisana yonlendirilen agik
uglu sorular, konuya dair diistincelerinin daha kapsamli bir sekilde ifade edilmesine olanak tanir
ve danigsmanin, bireyin goriislerini genis bir perspektiften degerlendirmesine imkan verir
(Alpay ve Sahin 2024). Motivasyonel goriismenin siirekliligini ve etkinligini desteklemede ise
“dogrulama” 6nemli bir agamadir. Bu asamada bireyin gii¢lii yonleri belirlenir ve degisimi
destekleyecek davranislar 6ne ¢ikarilir (Alpay ve Sahin 2024). Danigsanin ifade ettiklerinin
onaylanmas1 ve takdir edilmesi, bireyin 6z yeterlilik ve motivasyonunun giiclenmesine katki
saglar (Miller ve Rollnick 2002, Dicle 2017, Ertem ve Duman 2019). Bir diger iletisim becerisi
olan “yansitict dinleme” danisanin duygu ve diislincelerini anlamay1 ve bu anlayis1 danigsana
geri yansitmay1 amaglamaktadir. Bu siireg, bireyin direncinin azaltilmasina katki saglar (Alpay
ve Sahin 2024). Yansitic1 dinleme pasif bir siire¢ olmayip, daniganin ifadelerine danigsmanin
aktif tepkisini igerir. Ogrenme ve kesfetme odakli olan bu yontem, danisanin anlasildigini ve
dinlendigini hissetmesini saglayarak degisim siirecinde dnemli bir rol oynar (Miller ve Rollnick
2002, Dicle 2017, Ertem ve Duman 2019). Motivasyonel goriisme siirecinde belirli araliklar ile

yapilan “Ozetleme”, goriisme silirecinde konunun derlenmesini ve danisana anlasildigini
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hissettirmeyi amaclar (Alpay ve Sahin 2024). Ozetleme, damisanin dikkatle dinlendigini ve
kendi degisimi i¢in gosterdigi cabanin fark edildigini gosterir. Ayrica, gerektiginde danigana
bilgi ve dneri sunma araci olarak kullanilabilir. Ozetleme, goriisme seansini sonlandirmak veya
yeni bir konuya ge¢is yapmak i¢in kullanilabilecek etkili bir yontemdir (Miller ve Rollnick
2002, Dicle 2017). Son olarak motivasyonel goriismede, danisman bireyi degisime zorlamak
yerine destekleyici bir ortam olusturarak kisinin deg8isim konusundaki goriislerini ifade
edebilmesine olanak saglar (Ogel 2009, Duman ve Ertem 2016). Motivasyonel goriisme
stiresince “degisim konusmas1”; olumsuz yasantilar1 tanimlama, degisimin avantajlarini
belirleme, degisim i¢in iyimserlik ve degisime yonelik istek olmak iizere dort boyutta incelenir
(Miller ve Rollnick 2002, Dicle 2017). Degisim konusmasinda yonlendirici ve yiizlestirici bir
danigsmanligin dirence neden olacagini ve motivasyonel goriismede danisan-danisman

isbirliginin 6nemli oldugunu unutmamak gerekir.
Motivasyonel Goriisme Tekniginin Psikiyatri Hemsireliginde Kullanim

Motivasyonel goriisme, istenmeyen/sagliksiz olan davranislarin ortadan kaldirilmasi veya
saglikli davraniglara doniismesini saglamada etkili bir yontemdir (Orhan 2020). Motivasyonel
goriigme; bireylerin ruh sagligmin korunmasi ve yiikseltilmesine katki saglamakla birlikte,
etkili bakim ve tedaviye uyumu arttirmada psikiyatri hemsireleri i¢in de 6nemli bir aragtir.
Motivasyonel goriismenin temelini olusturan iletisim, hemsirelik bakim siirecinde vazgegilmez
bir unsur olup kisilerarasi iletisim bireyde davranis degisimi saglama ve saglikli davranis
benimsemede onemli bir rol oynar (Hofling ve ark 1981). Ayrica koruyucu, tedavi edici saglik
hizmetleri ve hastalarin rehabilitasyonunda 6z yeterliligi arttirarak hemsirelik bakiminda
olumlu sonuglar elde edilmesine olanak tanir (Cangdl 2016). Hemsirelik alaninda yiiriitiilen
caligmalar; motivasyonel goriismenin 6zellikle kronik hastaliklarda, hastaliga uyum, olumlu
davranis degisikligi, tedavi ve bakimin etkinligini arttirma ve rehabilitasyon siirecinde etkili
oldugunu gostermektedir (Tosun ve Zincir 2016, Ardig ve ark 2021, Alpay ve Sahin 2024).

Psikiyatri hemsirelerinin, hastalarda ila¢ kullanimini degerlendirebilmeleri ve tedaviye
katilimini saglamak amactyla motivasyonel goriisme teknigini uygulayabilmesi boylece tedavi
is birliginin siirdiiriilmesi beklenmektedir. Ayrica psikiyatri hemsirelerinden, hastanin tedavi
stirecine aktif katilimin1 desteklemek i¢in saygi, igtenlik, empati ve umut kavramlarini temel
alarak, terapdtik bir iliski kurmalar1 ve hastayr degisime hazirlamalar1 istenmektedir. Bu
baglamda motivasyonel goriisme tekniginin 6zii olan is birligi kurularak ambivalans ortaya
cikarilacak ve saglikli davranis degisikligi saglanmasi i¢in zemin hazirlanacaktir. Davranig
degisikligi amaciyla hastalar1 motive etmek dnemli bir hemsirelik gérevidir (Duman ve Ertem
2016).

Motivasyonel goriisme tekniginin temel ilkelerine gore psikiyatri hemsiresi, “empatik iletisim
kurarak” danisanin davranis degisim siirecini destekler. Psikiyatri hemsiresi; danisanin bakis
acisin1 anlamali, deneyimlerini kabul etmeli ve ona empatiyle yaklasmalidir (Levensky ve ark
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2007, Tosun ve Zincir 2016). Bu siirecte, danisani elestirmeden ve yargilamadan duygularini
anlamaya ¢alismak temel bir ilkedir (Ozdemir ve Ertem 2013). “Celiskiyi gelistirmek” ilkesine
gore psikiyatri hemsiresi; motivasyonu arttirmak amaciyla daniganin hedefleri, inanglar1 ve
sagliksiz davranislar1 arasindaki tutarsizliklari ortaya cikarir. Acik uclu sorularla, danisanin
diisiincelerini daha derinlemesine kesfetmesini saglar (Ozdemir ve Ertem 2013, Tosun ve Zincir
2016). “Direngle miicadele” ilkesine gore psikiyatri hemsiresi; danisani problem ¢ozme
stirecine aktif olarak dahil eder ve ¢ozlimler iiretmeye tesvik eder (Levensky ve ark 2007, Tosun
ve Zincir 2016). “Oz yeterliligi desteklemek igin ise onaylama ve &zetleme tekniklerini”
kullanarak danisanin c¢abalarini gii¢lendirir ve degisim planini takip etmesine yardimci olur,
Onaylayici ifadeler, danisanin 6z yeterliligini arttirirken 6zetleme ise daniganin degisim istegini
iceren Oonemli noktalar1 vurgular, danisan ile tartisilan bilgiyi pekistirir ve degisim siirecini

saglamlastirir (Levensky ve ark. 2007, Ozdemir ve Ertem 2013).

Hemsireler, etkinligi bir¢cok calismayla ispatlanmis olan motivasyonel goriisme teknigi
konusundaki bilgi ve deneyimini arttirarak, bu teknigi davranis degisikligi beklenen hemen her
alanda rahatlikla kullanabilir ve bireyleri saglikli davranis degisikligine yoOneltmede
danismanlik yapabilir (Ozdemir ve Ertem 2013). Ozellikle koruyucu, tedavi edici saglik
hizmetleri, bagimliliklarla miicadele, kronik hastaliklarda yasam tarzi degisimi, tedaviye uyum
ve tedaviyi slirdlirme gibi igsel motivasyona ihtiya¢ duyulan siireclerde motivasyon saglamada
hemsireler tarafindan yapilan motivasyonel goriigmenin etkili olacagi diisiiniilmektedir
(Schmaling ve ark 2001, Adamian ve ark 2004, Borrelli ve ark 2007, Watkins ve ark 2007,
Adamson ve Sellman 2008, Jansink ve ark 2009).

Duman ve Ertem’in tedaviye direncli bir sizofreni hastasi ile gergeklestirdikleri vaka
caligmasinda, motivasyonel goriisme teknigi kullanilarak katilimci ile arastirmaci arasindaki is
birligini gelistirmek ve katilimcinin ila¢ uyumunu arttirmak amacglanmistir. Calismaya, Dokuz
Eyliil Universitesi Hastanesi Sizofreni Poliklinigi’'nde takip edilen 22 yasinda bir erkek
tiniversite 6grencisi dahil edilmistir. Katilimei, ilag tedavisine yonelik kararsizligi ve ilag alma
davraniglarin1 degistirmeye yonelik direnci yani regete edilen ilag rejimine uyumsuzlugu
nedeniyle vaka olarak secilmistir. Arastirmaci, katilimei ile 6 hafta boyunca haftada bir kez
birebir ve yiiz yilize olacak sekilde yaklasik 45 dakika ile 1 saat siiren goriismeler
gerceklestirmistir. Motivasyonel goriisme siirecinde, katilimcinin tedaviye dair ambivalansi ele
alinmais, ilaclarin olumlu ve olumsuz etkilerine yonelik farkindaligi ve 6z yeterliligi arttirilmaya
calisilmistir. Motivasyonel goriisme siirecinin basinda katilimci tedavisiyle ilgili kararsiz
duygularii agiga vurmustur. Tedavinin yan etkileri ile hastalik semptomlar1 arasinda ayrim
yapmasini kolaylastirmak i¢in bir tutarsizlik gelistirilerek farkindaligi arttirilmistir. Bu vaka
caligmasinda kullanilan motivasyonel goriisme teknigi, sizofreni hastasinda ilag tedavisini
stirdiirme, ila¢ kullanimina uyum saglama ve tedavi is birligini gerceklestirmede etkili oldugunu
gostermektedir (Ertem ve Duman 2016).
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Sizofreni hastalariyla 2021 yilinda gerceklestirilen randomize kontrolli bir calismada,
Kisileraras: Iligkiler Kurami’na dayali motivasyonel goriismenin islevsel remisyon ve icgdrii
diizeyleri lizerindeki etkisi degerlendirilmistir. Basit randomizasyon yontemi kullanilarak 6n
test-son test kontrol gruplu deneysel desen uygulanmistir. Miidahale grubundaki bireyler
motivasyonel goriisme programi hakkinda bilgilendirilmis ve oturumlar bir {iniversiteye bagl
psikiyatri hastanesinde bireysel olarak uygulanmistir. Oryantasyon asamasinin ardindan, her
hafta bir oturum olmak iizere toplam alti oturum gergeklestirilmis, calismada kullanilan
degerlendirme anketleri {i¢ farkli zamanda uygulanmigtir. Miidahale grubundaki bireylerle
gerceklestirilen oturumlar 30—40 dakika slirmiis ve her oturumun ortasinda kisa bir ara
verilmigtir. Calisma siiresince hem miidahale hem de kontrol grubundaki bireyler rutin
tedavilerine devam etmistir. Calismanin sonunda, kontrol grubuna sizofreni ile ilgili egitim
verilmis ve bilgilendirici brosiirler dagitilmistir. Altinct oturumun ardindan ve miidahaleden ti¢
ay sonra tiim katilimcilara degerlendirme anketleri tekrar uygulanmistir. Calisma bulgularina
gore miidahale grubundaki bireylerin miidahale sonrasinda ve takip siirecinde kontrol grubuna
kiyasla daha yiiksek islevsel remisyon ve i¢gdrii diizeylerine sahip oldugunu gostermektedir.
Ayrica, miidahale grubundaki bireylerin fonksiyonel remisyon ve i¢cgorii diizeyleri, miidahale
oncesine kiyasla miidahale sonras1 ve takip agsamasinda anlamli diizeyde artmistir. Bu sonuglar,
Kisilerarasi Iliskiler Kurami’na dayali motivasyonel goriismenin sizofreni hastalarinda islevsel
remisyonu ve i¢gorlyli arttirmada etkili bir miidahale olabilecegini gostermektedir (Cunkus
2021).

Giilcti ve Kelleci’nin randomize kontrollii olarak yaptiklar: bir ¢aligmada, bipolar bozuklugu
olan ve toplum ruh saglig1 merkezinde izlenen hastalarda, telepsikiyatrik destekle entegre edilen
motivasyonel goriisme temelli bir ilag uyum programimin (MIMAP) etkinligi
degerlendirilmistir. Calismaya, bir kamu hastanesinden taburcu edilmis ve bir toplum ruh
saglig1 merkezine kayitli 92 hastadan, dahil edilme kriterlerini karsilayan ve katilimi kabul eden
60 hasta dahil edilmistir. Hastalar randomizasyon yontemiyle deney (n=30) ve kontrol (n=30)
grubuna atanmig ancak calisma bazi katilimcilarin hastaneye yatis1 nedeniyle 28 deney ve 26
kontrol grubu hastasi ile tamamlanmistir. Deney grubuna, haftada iki kez gergeklestirilen ve
toplamda alt1 oturumdan olusan motivasyonel goriismeler uygulanmis; son oturumda ilag
egitimi verilmistir. Program tamamlandiktan sonra hastalara iic ay boyunca ilag alimini
hatirlatict SMS mesajlar1  gonderilmistir. Degerlendirmeler, ilag uyumunu o6lgmek ig¢in
kullanilan Glgekler ile program oOncesinde, iiclincii ve altinci aylarda gergeklestirilmistir.
Sonuglar, deney grubundaki hastalarin ilag uyumunun, {i¢iincii ve altinci aylarda baslangica
gore anlamli derecede arttigini ve kontrol grubuna kiyasla daha yiiksek oldugunu gostermistir.
Kontrol grubunda ise zaman i¢inde ilag uyumunda anlamli bir degisiklik gézlenmemistir. Elde
edilen bulgular, telepsikiyatrik destekle biitiinlestirilmis motivasyonel goriisme temelli bir
miidahalenin, bipolar hastalarda ilag uyumunu artirmada etkili oldugunu ortaya koymaktadir.
Bu dogrultuda, toplum ruh sagligi merkezlerinde benzer programlarin uygulanmasi, hastalarin
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tedaviye uyumunu ve tedavi siireclerini olumlu etkileyebilecegi diisiiniilmektedir (Giilcii ve
Kelleci 2022).

2023 yilinda bir nefroloji hemsiresi tarafindan, 8 yildir diyaliz tedavisi géren son donem bdbrek
yetmezligi hastasinda, hemodiyaliz seanslarina diizenli devam etme sorununu ele almak,
tedaviye katilimini stirdiirmek ve hemodiyalizin saglig1 i¢in 6nemli oldugunu fark edebilmesini
saglamak amaciyla dort oturumluk yiiz yiize motivasyonel goriisme uygulamistir. Yiiz ylize
goriismelere ek olarak hasta ile ayda bir kez telefon goriismesi yapilmis ve kisa mesaj yoluyla
hatirlatmalarda bulunulmustur. Goériismeler, hastanin kendini iyi hissettigi zaman dilimlerinde
planlanmis ve genellikle diyalizin ilk iki saatinde, ayda bir kez, ortalama 20 dakika siirmiistiir.
Motivasyonel goriisme oturumlart sonucunda, hasta seanslara diizenli katilim saglamamanin
olas1 olumsuz etkilerini fark etmis ve haftada ii¢ glin uygulanan hemodiyaliz tedavisine diizenli
olarak devam etmeye baglamistir. Ayrica, yasamini daha etkili bir sekilde diizenleme
konusunda bilgi ve farkindalig1 artmistir. Sonug olarak, bu ¢alismada uygulanan motivasyonel
goriisme yoOnteminin, hastanin hemodiyaliz tedavisine uyumunu ve tedaviye devamliligini
saglamada olumlu bir etki yarattigi belirlenmistir (Eler 2023).

Hemsirelik 6grencilerinde motivasyonel goriisme tekniginin 6grencilerin kilo vermeleri iizerine
etkisini degerlendirmek amaci ile yari1 deneysel randomize kontrollii bir ¢aligma yapilmistir. Bu
caligmada deney grubundaki 6grencilerle haftada bir kez olmak {izere {i¢ yiiz ylize motivasyonel
goriisme oturumu uygulanmis, ardindan ii¢ hafta boyunca haftada bir kez telefonla goriismeler
gergeklestirilmistir. Kontrol grubundaki 6grencilere ise yalnizca ¢evrim i¢i sosyo-demografik
form gonderilmis ve alt1 hafta sonra ayni1 formu tekrar doldurmalar istenmistir. Calismada,
motivasyonel goriisme dncesi ve sonrast deney ve kontrol grubunun kilo ve BKI aritmetik
ortalamalarindaki degisimlere baktigimizda; deney grubunda ortalama kilo kayb1 5 kg, viicut
kitle indeksi (BK1I) azalmasi ise 1.68 kg/m? olarak saptanmustir. Kontrol grubunda ise kilo kayb1
ortalama 1.4 kg, BKI azalmasi ise 0.5 kg/m?> olarak belirlenmistir. Deney grubunda
motivasyonel goriisme ncesi ve sonrasi kilo ve BKI aritmetik ortalama farklarinin, kontrol
grubunun kilo ve BKI aritmetik ortalama farklarindan daha fazla olmasmin uygulanan
motivasyonel goriisme tekniginin etkinliginden kaynaklandig1 digiiniilmektedir (Ardi¢ ve ark
2021).

Covid-19 pandemisi siirecinde uzaktan egitim alan hemsirelik 6grencilerinde motivasyonel
goriisme tekniginin egitim stresi tiizerindeki etkisini incelemeyi amacglayan c¢alismada
aragtirmanin evrenini, 2020-2021 akademik yil1 bahar doneminde hemsirelik boliimii 2. sinifta
kayitl olup cerrahi hastaliklar1 hemsireligi dersini alan 80 6grenci olusturmustur. Ogrenciler
sekiz hafta boyunca teorik egitimi ¢evrim i¢i ortamda almig ve klinik uygulamalarini vaka
analizleri yaparak gerceklestirmistir. Orneklem grubundaki tiim dgrencilerden, teorik egitimin
ardindan 6n test asamasinda “Tanimlayici Bilgi Formu” ve “Hemsirelik Egitimi Stres Olgegini
doldurmalar1 istenmistir. On testi takiben, girisim grubundaki 30 6grenciye “Motivasyonel
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Goriisme Uygulayic1 Egitimi” almig arastirmacilar tarafindan altt oturumdan olusan
motivasyonel goriigme teknigi uygulanmistir. Bu oturumlar bireysel olarak ¢evrim igi ortamda
gerceklestirilmis ve her bir oturum 30 dakika siirmiistiir. Kontrol grubundaki 30 6grenciye ise
herhangi bir miidahalede bulunulmamistir. Motivasyonel gorlisme oturumlarinin
tamamlanmasindan bir hafta sonra, tiim 6grencilerden son test olarak yeniden “Hemsirelik
Egitimi Stres Olcegi’ni doldurmalar1 istenmistir. Arastirma bulgularina gére, girisim ve kontrol
grubu Ogrencileri arasinda tanimlayici 6zellikler agisindan istatistiksel olarak anlamli bir fark
saptanmamig, bu durum gruplarin benzer 6zelliklere sahip oldugunu gostermistir. Motivasyonel
goriisgme tekniginin uygulamasi sonucunda, girisim grubundaki 6grencilerin “Hemsirelik
Egitimi Stres Olgegi” puanlarinda anlamli diizeyde bir azalma gdzlenmistir. Son test
sonuclarina gore, Ol¢cek puan ortalamalarinin girisim grubunda daha diisilk olmast,
motivasyonel goriisme uygulamasinin egitim stresini azaltmada etkili oldugunu ortaya
koymustur. Bu calisma sonucunda elde edilen bulgular, motivasyonel goriisme temelli
danismanlik yaklagiminin hemsirelik 6grencilerinde egitim stresini azaltmada yararli bir
miidahale olabilecegini diisiindiirmektedir (Yalgintiirk ve Bakir 2022).

Mujika ve arkadaslarinin (2014), sigara kullanan hemsirelerle yaptiklari c¢alismada
motivasyonel goriigme yonteminin sigara birakma siirecine etkisi degerlendirilmistir.
Calismaya 18 yasindan biiylik 30 hemsire katilmis olup, katilimcilar randomize olarak girisim
(n=15) ve kontrol (n=15) gruplarina ayrilmistir. Girisim grubundaki hemsirelerle, sigarayi
birakma siirecini desteklemek amaciyla motivasyonel goriismeler gergeklestirilmistir. ilk
oturumda katilmcilarin davranig degisikligine karar vermeleri hedeflenmis, takip eden
oturumlarda ise motivasyonel gorlisme teknigi kullanilarak bireylerin kendilerini rahat
hissetmeleri saglanmistir. Miidahalenin temel amaci, terapist ile hemsireler arasinda terapotik
bir iletisimin olugmasi ve “degisim konusmasi” yoluyla sigara birakmaya motive etmektir.
Stire¢ boyunca, katilimcilar birakma karar1 almak, sigarasiz bir yasam tarzina uyum saglamak
ve yoksunluk belirtileriyle basa ¢ikmak konularinda desteklenmistir. Son oturumda ise relapsi
Onleyici goriismeler gerceklestirilmistir. Kontrol grubundaki hemsirelere yalnizca kisa bir
sigara birakma tavsiyesi verilmistir. Calisma bulgularma gore, girisim grubundaki 15
katilimcidan 6’s1 sigarayr birakmis ve motivasyonel goriigme uygulamalarmin calismaya

katilan hemsirelerde sigara birakma siirecinde etkili oldugu saptanmistir (Mujika ve ark 2014).
SONUC

Motivasyonel goriisme insancil ve is birlik¢i bir yaklasim olmasi nedeniyle diinyada yaygin
olarak kullanilan bir tekniktir. Ayrica toplum sagliginin korunmasi ve gelistirilmesi, bireylerin
saglikli yasam aliskanliklar1 kazanmasi ve saglik davranislarinin olumlu yonde de§ismesi icin
motivasyonel goriisme etkili bir yontemdir. Bu yontem, bireylerin saglik davraniglarini ve
sonuglarini fark etmelerine yardimcei olurken, karar alma siireglerinde igsel motivasyonlarini
arttirarak olumlu sonuglar elde etmelerini saglar. Bu baglamda, psikiyatri hemsireligi
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uygulamalarinda yalnizca bir iletisim araci olarak degil, ayn1 zamanda tedavi siirecine katk1
saglayan dnemli bir yontem olarak degerlendirilmelidir. Hemsirelerin motivasyonel goriismeyi
etkin bir sekilde kullanabilmesi, tedaviye uyumun gii¢clendirilmesine, hastalarin saglik
durumlarinin iyilestirilmesine ve davranis degisikliklerini tesvik etmelerine olanak taniyacaktir.
Ek olarak, hemsirelik miifredatinda ve hizmet i¢i egitimlerde motivasyonel goriisme teknigine
yer verilmesi, hemsirelerin profesyonel gelisimlerine katki saglayarak bu yontemi daha etkin
bir sekilde kullanmalarina olanak saglayacaktir.
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OZET

Iklim degisikligi, giiniimiiziin en biiyiik tehditlerinden biri olarak kabul edilmektedir. Ozellikle
son yillarda cesitli doga olaylarinin art arda gerceklesmesi iklim degisikligi konusundaki
endiseleri oldukca artirmustir. iklim degisikliginin dogrudan (kiiresel 1s1 artisi, kuraklik,
taskinlar, kasirgalar, asir1 hava olaylari) ve dolayl (cesitli ekolojik degisiklikler, gocler, hava
kirliliginin artmast, gida ve su kalitesindeki azalma) etkileri fiziksel sagligimizi etkiledigi kadar
ruh saghigimiz iizerinde de yikic1 sonuglar dogurabilmektedir. Diinya Saghk Orgiitii iklim
degisikligini ruh saghiginin sosyal belirleyicisi olarak tanimlamstir. Iklim degisikligine bagh
travma sonrasi stres bozuklugu, depresyon, madde kullanimi ve intihar diislinceleri gibi ruhsal
sorunlar goriilmekle birlikte iklim degisikligine bagli olarak en sik yasanan duygu iklim
anksiyetesidir (eko-anksiyete). Eko-anksiyete, bireylerin iklim degisikliginin dogrudan
etkilerini yasamas1 nedeniyle, kendisi, ¢ocuklar1 ve gelecek nesiller hakkinda giiclii bir kaygi
duymasinin yani sira kiiresel 1sinmanin 6nlenemeyecegi diisiincesinin neden oldugu hayal
kiriklig1 ve buna eslik eden giiclii bir ¢aresizlik duygusunu ifade eder. Iklim degisikliginin ruh
sagligi iizerindeki etkilerini en aza indirgeyebilmek ve gelecek nesillere yasanabilir bir diinya
miras birakabilmek i¢in ¢ocuk, geng, yash fark etmeksizin toplumun her kesiminden insanlar1
bilin¢lendirmek gerekmektedir. Bu bilin¢lendirme c¢aligmalar1 hem iklim degisikligiyle nasil
miicadele edilecegini hem de stres, anksiyete gibi ruhsal rahatsizliklara yonelik etkili bag etme
stratejilerini icermelidir. Bu derlemede de iklim degisikliginin ruh saglig lizerindeki etkileri ve
eko-anksiyete kavramina giincel kaynaklarla dikkat gekmek amaglanmaistir.

Anahtar kelimeler: iklim degisikligi, Ruh saglig1, Eko-anksiyete

ABSTRACT

Climate change is considered one of the greatest threats of our time. Especially in recent years,
the successive changes in various natural events have increased the concerns about climate
change levels. The direct (increase in global temperature, drought, floods, hurricanes, extreme
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weather conditions) and indirect (various ecological changes, migrations, formation of weather
conditions, decrease in food and water quality) effects of climate change can damage our
physical health as well as have devastating consequences on our mental health. The World
Health Organization has defined climate change as a social determinant of mental health. While
psychological problems such as post-traumatic stress disorder, depression, substance abuse and
suicidal thoughts are seen due to climate change, the most common emotion experienced due
to climate change is climate anxiety (eco-anxiety). Eco-anxiety refers to the strong concern that
individuals feel about themselves, their children and future generations due to the direct effects
of climate change, as well as the disappointment and strong sense of helplessness caused by the
idea that global warming cannot be prevented. In order to minimize the effects of climate
change on mental health and to leave a livable world to future generations, it is necessary to
raise awareness among people from all walks of life, regardless of whether they are children,
young or old. These awareness-raising activities should include both how to combat climate
change and effective coping strategies for mental disorders such as stress and anxiety. This
compilation aims to draw attention to the effects of climate change on mental health and the
concept of eco-anxiety with up-to-date resources.

Keywords: Climate change, Mental health, Eco-anxiety

GIRIS

Iklim degisikligi, Diinya’nin ortalama hava kosullarindaki uzun vadeli degisikliklerini ifade
etmektedir. Tiim diinyada tarih boyunca iklim degisime ugramis olup gilinlimiizde yasanan
degisiklikler olduk¢a hizli ger¢eklesmektedir. Mevcut iklim degisikligi tartismasiz bir sekilde
insan etkisinden kaynaklanir niteliktedir (Eker ve Kayahan, 2023). Giiniimiizde iklim
degisikligine sebep olan en 6nemli faktor atmosferdeki sera gazlarinin artmasidir. 1920°lerden
bu yana katlanarak artan sera gazlarinin atmosferde kontrolsiiz bir sekilde birikmesi daha ¢ok
giines 1s1nlariin tutulmasiyla yeryiiziiniin 1sinmasina neden olmaktadir. Basta fosil yakitlarin
(cogunlukla kdmiir ve petrol) enerji amaciyla yakilmasi olmak {izere insanlarin yaptig
faaliyetler, bu gazlarin atmosferdeki yogunlugunu 6nemli 6l¢iide artirmaktadir (Atabay ve ark.,
2014; Eker ve Kayahan, 2023). Yiikselen sicakliklar (kiiresel 1sinma) bunun en belirgin
etkilerinden biridir. Atmosferdeki bu degisim cevre ve ekonomi gibi ¢ok genis alanlari
etkilemektedir (Akcakaya ve ark., 2015; Eker ve Kayahan, 2023).

Iklim degisikligi yalnizca cevre icin degil, insan saglig1 acisindan da biiyiik bir sorundur
(Cankardas ve Sofuoglu, 2021). Iklim degisikliginin insan sagligina etkisini arastiran
arastirmacilar bugiine kadar genellikle fiziksel sagliga etkileri {izerinde durmuslardir. Fakat
iklim degisikligi ayn1 zamanda sosyal ve cevresel risk faktorlerini artirarak hem ruh sagligi
sorunlarinin ortaya ¢ikmasina hem de mevcut ruh saglig1 sorunlarinin daha da kétiilesmesine

neden olabilmektedir. Bu nedenle, iklim krizine hazirlik ve miidahalede, ruh sagligi ve
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psikososyal destegin saglanmasina yonelik artan bir ihtiya¢ bulunmaktadir (Eker ve Kayahan,
2023). Bu derleme ¢ergevesinde iklim degisikliginin ruh saglig: lizerindeki etkilerinin giincel
yonlerine dikkat ¢ekmek hedeflenmistir.

IKLIM DEGISIKLIiGi

Iklim kavrami bir bdlgedeki sicaklik, yagis, nem, buharlasma vb. iklim sistemi elemanlariin
30 yillik ortalamasi olarak tanimlanmaktadir (Thorpe, 2005). Iklim degisikligi ise Diinya’nin
ortalama hava kosullarindaki uzun siireli degisikliklerini ifade eden bir kavramdir (Eker ve
Kayahan, 2023). Iklim degisikligi gercek, siiregen ve bilyiimekte olan; belirsiz ve kiiresel bir
tehdittir (Clayton, 2020). iklim sistemindeki degisimlerin ortaya ¢ikmasinda diinyanin dogal
stireclerinden ve insan etkisinden kaynaklanan pek ¢ok faktor rol oynamaktadir (Akbulut ve
Kaya, 2020; Akbulut ve Kaya, 2021). Iklim degisikligine sebep olan insan kaynakli faktrler
onlenebilir olmast nedeniyle 6n plana ¢ikmaktadir (UNFCC, 2017). Ozellikle 19.yy’dan sonra
fosil yakitlarin kullanimi (kdmiir, petrol, dogal gaz), bugiin etkileri yogun bir sekilde hissedilen
iklim krizinin temel nedenlerindendir. Fosil yakitlarin kullanimiyla atmosfere salinan
karbondioksit (CO2), metan (CH4) veya hidroflorokarbon (CFC) gibi gazlar Diinya’nin etrafini
bir bariyer gibi kaplar, giines 1sisin1 hapseder ve sicakliklarin artmasina yol agan sera gazi
emisyonlarina neden olur (Oztiirk ve Giirsoy, 2022). Karbondioksit gibi 1s1y1 tutan gazlarin
artistyla olusan sera etkisi, kara, deniz ve havadaki ortalama sicakliklarin artmasina ve diinyanin
iklim ozelliklerinde farklilasmalara neden olmaktadir (Lawrence ve ark., 2022). Bu durum,
yalnizca sicaklik, nem gibi iklim unsurlarindaki degisimler anlamina gelmez. Diinya, birbiriyle
entegre alt sistemlerden olusan bir ekosisteme sahiptir ve bu sistemlerden herhangi birindeki
degisim, digerlerini de etkiler (Dikici ve ark., 2025). Glinlimiizde iklim degisikligi, su kitlig1,
yanginlar, kuraklik, buzullarin erimesi ve deniz seviyesinde yiikselmeler, seller, firtinalar ve

biyolojik ¢esitliligin azalmasi gibi olaylarla bir kriz boyutuna ulasmaktadir (BM, 2023).

Iklimdeki bu degisim haritalardaki sinirlara bagl kalmadan siirlar aras: sekilde ve sektdrlerin
tiimiinii etkileyen sonuglara yol agmaktadir (Ozmen, 2021). Hava olaylar1 ve dogal dengede
meydana gelen degisimler sadece politik ve ekonomik etkilere neden olmaz. Insan sagliginda
bircok fizyolojik ve psikolojik soruna da neden olabilirler (Crimmins ve ark., 2016; Polat,
2023). Diinya Saglik Orgiitii (DSO), iklim degisikligini “insanligin kars1 karsiya oldugu en
biiyiik saglk tehdidi” olarak tanimlamaktadir (DSO, 2014). Iklim degisikligi sonucunda
yasanan sicaklik artislari, seller, kuraklik gibi c¢evresel felaketler tiim diinyada hastalik ve
oliimlere sebep olmaktadir. Iklim degisikligi bireylerin fiziksel sagligimi olumsuz ydnde
etkilemenin yani sira ruh sagligi tizerinde de olumsuz etkilere sahiptir (Crimmins ve ark. 2016).

IKLIM DEGISIKLiIGININ RUH SAGLIGI UZERINDEKIi ETKILERI
Diinya saglik orgiitli verilerine gore 2030 ile 2050 yillar1 arasinda iklim degisikliginin yetersiz

beslenme, sitma, ishal ve 1s1 stresinden kaynakli yilda yaklasik 250.000 ek 6liime neden olmasi
bekleniyor (DSO, 2024). Ayrica DSO’ye gore tiim diinyada her 8 kisiden 1’inin anksiyete ve
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depresyon yasadigi goz Oniine alindiginda iklim degisikligi ile baglantili olarak bu oranin
artacagl on goriilmektedir (DSO,2019; DSO, 2022). Bu baglamda iklim degisikliginin
insanlarin ruhsal durumlarmi ve refahlarini dogrudan ve dolayli olarak etkileyebilecegi
sOylenebilir. Dogrudan etkiler, fiziksel nedenler sonucunda ortaya ¢ikarken dolayl etkiler ise
iklim degisikliginin insanlarin yasam standartlar1 ve altyapi {izerindeki olumsuz etkileri
nedeniyle ortaya c¢ikmaktadir (Clayton ve ark., 2014; Akbulut ve Kaya, 2021).
Dogrudan/dolayl etkilerin neden oldugu olumsuz durumlar sonucunda, bireyler travma sonrast
stres bozuklugu gibi ciddi ruhsal sorunlar yasayabilmektedir (Akbulut ve Kaya, 2021).
Hiikiimetler arasi Iklim Degisikligi Paneli’nin (Intergovernmental Panel on Climate Change-
IPCC) 2022’de yayimlanan raporuna gore iklim degisikligi diinya genelinde ruh sagligini
giderek daha fazla etkilemektedir (IPCC, 2022). Ayrica literatiirde, iklim degisikliginin ortaya
cikardig1 sonuglardan dogrudan ve dolayl etkilenen iilkelerde ruhsal sorunlarda artig goriilme
olasiliginin yiiksek oldugu bildirilmektedir (Kennedy ve Gislason, 2022; Dikici ve ark., 2025).

Iklim degisikligin ruh saglig1 {izerinde yaratmis oldugu etki karmasik bir siirectir. Bireyler iklim
degisikliginin etkilerine dogrudan ya da dolayli, akut ya da kronik olarak maruziyet
yasamaktadirlar. Ozellikle savunmasiz gruplar, afetzedeler ve gengler iklim krizinin ruhsal
etkileri agisindan risk altindadirlar (Watts ve ark., 2018; Dikici ve ark., 2025). Diinya Saglik
Orgiitii, geng yetiskinlerin iklim degisikligine bagh olarak stres ve anksiyete diizeylerinde artis
oldugunu vurgulamaktadir (DSO, 2019). Iklim degisikliginin insanlarda yaratabilecegi ruhsal
yiik iklim anksiyetesi (eko-anksiyete) olarak adlandirilmakta olup, bu durum kaygi ve
umutsuzluk duygularini tetikleyerek bireylerin ruh sagligini tehdit etmektedir (Clayton, 2020).
Amerikan Psikoloji Dernegi (APA) tarafindan 2017°de yayimlanan raporla iklim degisikliginin
kaygi/endise olusumu {izerinde etkisi tanimlanmakta (APA, 2021), olusan yas tepkisine de
genel olarak eko-keder/eko-anksiyete denilmekte ve giin gectikce daha fazla insanin
deneyimleyebilecegi bir yas bi¢imi olacagi dngoriilmektedir. (Cunsolo ve Ellis, 2018; Albrecht,
2019).

Literatiirde eko-anksiyete kavrami iklim degisikliginin geri dondiiriilemez etkisini
gozlemlemekten kaynaklanan kronik cevresel felaket korkusu ve bununla baglantili olarak
kisinin gelecegi ve gelecek neslin gelecegi i¢in duydugu endiseyi ifade eden bir kavram olarak
tanimlanmaktadir (Eker ve Kayahan 2023). Eko-anksiyete sonucunda; bireylerde sucluluk,
panik atak, uykusuzluk, takintili diisiinceler, istah degisiklikleriyle beraber, gelecek hakkinda
kaygi ve umutsuzluk hali ortaya cikabilirken bu durum travma sonrasi stres bozuklugu,
depresyon, madde kullanimi ve intihar diisiincelerine kadar gidebilmektedir (Pihkala, 2020;
Coffey ve ark., 2021). Tiim bu etkilere ek olarak, iklim degisikliginin halihazirda psikolojik
sorunlar1 olan bireyler iizerinde de tetikleyici bir etkiye sahip oldugu ve mevcut durumu daha
da kotiilestirecegi bildirilmektedir (Lawrance ve ark., 2022; Croasdale ve ark., 2023). Bradley
ve arkadaglar1 (2014) iklim degisikliginin hem var olan hem de tahmin edilen sonuglar

nedeniyle kaygi, iiziintii, kayip gibi duygusal tepkileri, davranis degisimlerini ve uyum gibi
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konular1 psikolojik stres cercevesinde ele almistir. Avustralya’da yiriitiilen bir c¢alismada
katilimcilarin biiyiik bir cogunlugu iklim degisikligi nedeniyle endise duydugunu belirtirken,
aztmsanamaz bir kitle ise bu konuda ciddi diizeyde anksiyete yasadigini bildirmistir (Reser ve
ark., 2012). Avrupa’da yiiriitiilen ¢alismalarda da benzer sekilde calismaya katilan bireylerin
bliyiik bir c¢ogunlugu iklim degisikligine iliskin kaygi, korku, umutsuzluk ve iiziinti
duyduklarini bildirmektedir (Steentjes ve ark., 2017;Minor ve ark., 2023). Amerikan Psikoloji
Birligi’nin (APA) 2020 yilinda yiriittiigii bir arastirma sonucunda ise Amerikalilarin dortte
birinin iklim degisikligi ile baglantili yiiksek diizeyde anksiyete hissettigi belirlenmistir (APA,
2020).

Clayton (2020) yiiriittiigi bir calismada, ¢evresel sorunlart onemseyen bireylerin iklim
degisikligine bagli olarak eko-anksiyete yasama olasiliginin daha yiiksek oldugunu
vurgulamaktadir (Clayton, 2020). Benzer sekilde, Kogoglu-Tanyer ve arkadaslarinin (2024)
caligmasinda, gelecege dair kotliimser bir bakis agisina sahip olan {liniversite 6grencilerinin eko-
anksiyete diizeylerinin daha yiiksek oldugu ifade edilmektedir (Kocoglu-Tanyer ve ark., 2024).
Oral ve Durmus’un (2023) tiniversite dgrencileri iizerinde yaptig1 ¢alismada kiz 6grencilerin
erkek Ogrencilere gore daha yiiksek eko-anksiyete diizeyine sahip oldugunu ve iklim
degisikliginde insan etkisinin Onemli bir rolii oldugunu diisiinenlerin eko-anksiyete
diizeylerinin arttigini belirlemistir (Oral ve Durmus, 2023).

Biger ve Vaizoglu'nun (2015) yaptig1 caligmasinda, genglerin gelecekteki yasam kaliteleri
konusunda endise duyduklar1 ve iklim degisikligine dair farkindaliklarinin orta diizeyde
oldugunu bildirmekteyken (Biger ve Vaizoglu, 2015), Timer ve arkadaslarinin (2024)
hemsirelik Ogrencileri ile yaptiklar1 ¢aligmada ise Ogrencilerin iklim degisikligi
farkindaliklarinin 1yi1 diizeyde oldugu belirtilmektedir (Tiimer ve ark., 2024). Dikici ve
arkadagslarinin (2025) hemsirelik 6grencilerinde yapmis oldugu bir ¢calismada ise 6grencilerin
cogunlugunun kiiresel iklim degisikligi konusunda bilgi sahibi oldugu ve bircok 6grencinin
iklim degisikligine bagli olarak gelecege yonelik anksiyete ve korku hissettigi ortaya
koyulmaktadir. Ayn1 zamanda Ogrencilerin neredeyse yarisinin iklim degisikligi nedeniyle
ofke, giicsiizliik ve tiikenmislik duygularimi hissettigi belirtilmektedir (Dikici ve ark., 2025).
Benzer sekilde Baykara ve Yilmaz (2024) tarafindan yapilan bir ¢alismada, 6grencilerin iklim
degisikligine bagl olarak yiiksek diizeyde anksiyete yasadigi belirtilmektedir (Baykara ve
Yilmaz, 2024). Bu bulgular, iklim degisikligi konusunda farkindaligin yiiksek olmasinin geng
yetiskinlerde anksiyete diizeyini artirdigina dair genel bir egilimi desteklemektedir ( Dikici ve
ark., 2025). Ek olarak, Stevenson ve Peterson (2016) yiiriittiikleri bir ¢calismada bireylerin
sorumluluk alma duygusu arttikga eko-anksiyetenin arttigini1 ancak umutsuzlugun azaldigini
belirlemistir. Bu baglamda iklim degisikligi noktasinda bireylerin sorumluluk almasinin iklim
degisikligini 6nlemede 6nemli oldugu sdylenebilir (Stevenson ve Peterson, 2016).
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Eker ve Kayahan’in (2023) iklim degisikliginin bireylerin ruh saglig: iizerindeki dogrudan ve
dolayli etkilerini; TSSB, endise, depresyon, keder, kayip, eko-anksiyete, duygudurum
bozuklugu, intihar riskinde artig, ruh sagligina bagl dliimlerde artis olarak bildirmektedir.
Ayrica uzun donemli iklim degisikliginin toplum tizerindeki etkisini ise ge¢im kaynaginda
degisim, kaynak sikintisi, bozuk altyapi, siddet ve su¢ oranlarinda artis, topluluk i¢i uyumun
azalmasi, ruh saglig1 hizmetlerine erisimin azalmasi1 seklinde ifade etmektedir (Eker ve
Kayahan 2023). Goriildiigii gibi iklim degisikligine verilen tek tepki kaygi/anksiyete degildir,
ofke, yas ve umutsuzluk vb. duygularin da yaygin oldugu belirtilmektedir (Albrecht, 2011;
Clayton, 2020). Ozellikle iklim degisikliginin etkilerini dogrudan yasayan toplumlar (ada
iilkelerinde yasayan ya da kuraklikla savasan) degisen iklim nedeniyle daha yogun stres
altindadir ve eko-anksiyete yasamaya daha egilimlidirler (Clayton, 2020). Yapilan ¢aligsmalar
iklim degisikliginin dogrudan ya da dolayli etkileriyle stres, iiziintii, keder, yas, anksiyete ve

umutsuzluk gibi ruhsal sorunlara sebep oldugunu ortaya koymaktadir.
SONUC

Iklim degisikligi halihazirda devam eden ve ilerleyen, belirsiz bir tehdit oldugu igin insanlarin
bu duruma kolayca uyum saglamalar1 miimkiin degildir. Tklim degisikligi sonucunda insanlarmn
dogal kaynaklara erisimi kisitlanmaktadir ve bunun sonucunda besin ve tibbi kaynaklarin
yetersizligi ¢esitli saglik sorunlarini da beraberinde getirecegi Ongoriilmektedir. Iklim
degisikliginin insan saglig1 iizerindeki etkileri fiziksel ve ruhsal olarak iki baslik altinda
incelenmektedir. Fiziksel saglik lizerindeki etkisi ( asir1 sicaklik artiglar1 sonucu yasanan
oliimler vb.) dogrudan gozlenebilirken ruh sagligi iizerindeki etkileri son yillarda {izerine
calisiimaya, konusulmaya baslanmistir. Ozellikle son yillarda yapilan calismalarda iklim
degisikliginin en oOnemli psikolojik etkilerinden birinin eko-anksiyete oldugu ifade
edilmektedir. Eko-anksiyete sonucunda bireyler sucluluk, panik atak, uykusuzluk, takintili
diisiinceler, kaygi, korku, umutsuzluk hali gibi duygular yasamaktadir. Insanlarm iklim
degisikligi sonucu ortaya c¢ikan eko-anksiyeteyle (fiziksel, psikolojik, duygusal) basa
cikmalarina yardimcei olmak i¢in iklimin etkileri hakkinda etkili iletisimi ve optimum uyumu
tesvik edecek miidahalelere ihtiya¢ vardir. Ayni zamanda bu miidahaleler bireylerin
dayanikliligin1 artirmaya yonelik 6z diizenleme, iyimserligi tesvik, bas etme ve kisisel anlam
bulma gibi bilesenleri giiclendirmeye yonelik olmalidir. Bu baglamda ruh sagligi alaninda
calisanlara, egitimcilere, aragtirmacilara, uygulayicilara 6nemli rol ve gorevler diismektedir.
Toplumun her kesiminden insanin iklim degisikligine yonelik farkindaliginin gelistirilmesi ve
¢oziim odakl fikir aligverisinde bulunabilecekleri destek gruplari olusturulmalidir. Bununla
birlikte, ruh saglig1 alaninda calisanlar iklim degisikligiyle iliskili anksiyete ve stresle basa
cikma konusunda danigmanlik hizmetleri sunmalidir. Son olarak iklim degisikligi ile baglantilx
olarak ortaya ¢ikma potansiyeli olan olumsuz duygular1 6nleme, bu duygular ile bas etmeyi
saglama ve bu duygular1 toplum yararina yapilabileceklere yonlendirme noktasinda
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hemgirelerin de sorumluluk almasi, konuya iliskin miidahale programlar1 gelistirmesi ve

bulundugu toplumda uygulamasi 6nem arz etmektedir.
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OZET

Kay1p, kisinin sevdigi bir kisiyi veya nesneyi yitirmesi durumudur. Sevilen bir kisinin kayb1
insanlar i¢in ac1 verici ve tramvatik olabilmektedir. Yas ise kisinin kay1p i¢in verdigi bir tepkidir
ve yasanmasi gereken bir siirectir. Birgok kuramci kayip ve yas siirecini kuramlarla
temellendirmistir. Yas siireci; kaybedilen kisi/nesne, olay, kisiye olan etkisi olarak degisiklik
gostermektedir. Bu duruma gore yas; normal yas, tramvatik yas ve patolojik yas olmak {izere 3
farkli sekilde tanimlanmistir. Normal yas siireci olagan bir durumdur, dogal bir siirectir ve
herhangi bir uzmandan yardim almaya genellikle gerek yoktur. Ancak birey tramvatik veya
patolojik yas siirecinden geciyorsa bu siireci en saglikli sekilde tamamlamak icin psikolojik
yardim almalar1 gereklidir. Bu noktada ruh sagligt uzmanlarmin yanm sira birey, aile ve
toplumun biyopsikososyal ihtiyaclarini karsilayabilecek donanimda olan psikiyatri hemsireleri
de devreye girmektedir. Psikiyatri hemsireleri kayip ve yas siirecini yasayan bireye yonelik
hemsirelik bakim hizmetleri, ruh saghgi ve hastaliklarima yonelik hemsirelik uygulama
standartlarina uygun olarak, temel gereksinimleri karsilayici, glinlilk yasam aktivitelerini
destekleyici, bagimsizlig: artirici, iglevselligi siirdiiriici, givenligi saglayici, tedavi edici ve
komplikasyonlar1 Onleyici girisimleri igeren yaklasimlar uygulamaktadir. Sonu¢ olarak,
psikiyatri hemsirelerinin kayip ve yas siirecinde aktif rol oynadiklar1 goriilmektedir. Psikiyatri
hemsireliginin bu siiregte daha genis bir ¢cergevede kullanilmasi bireylerin giinliik yasama daha
kolay adapte olmasini ve bas etme mekanizmalarinin giiclenmesini saglamaktadir. Bu
derlemede, kayip ve yas siirecinin yonetiminde psikiyatri hemsireligi yaklagiminin rolii ve
onemi giincel kaynaklarla dikkat ¢ekilmek istenmistir.

Anahtar Kelimeler: Kayip, Yas, Hemsirelik, Psikiyatri Hemsireligi
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ABSTRACT

Loss is the situation where a person loses a loved one or an object. The loss of a loved one can
be painful and traumatic for people. Mourning is a reaction that a person gives to loss and is a
process that must be experienced. Many theorists have based the loss and mourning process on
theories. The mourning process varies in terms of the lost person/object, event, and its effect on
the person. Accordingly, mourning is defined in 3 different ways: normal mourning, traumatic
mourning, and pathological mourning. The normal mourning process is a normal situation, a
natural process, and there is usually no need to seek help from any specialist. However, if an
individual is going through a traumatic or pathological mourning process, they need to seek
psychological help in order to complete this process in the healthiest way. At this point, in
addition to mental health specialists, psychiatric nurses who are equipped to meet the
biopsychosocial needs of the individual, family, and society also come into play. Psychiatric
nurses apply nursing care services for individuals experiencing loss and mourning, approaches
that include meeting basic needs, supporting daily living activities, increasing independence,
maintaining functionality, providing security, treating and preventing complications in
accordance with nursing practice standards for mental health and illnesses. As a result, it is seen
that psychiatric nurses play an active role in the loss and mourning process. The use of
psychiatric nursing in a broader framework in this process allows individuals to adapt to daily
life more easily and strengthen their coping mechanisms. In this review, the role and importance
of the psychiatric nursing approach in the management of loss and mourning is aimed to be
highlighted with current sources.

Keywords: Loss, Mourning, Nursing, Psychiatric Nursing

GIRIS

Sevilen bir kisinin kaybi insanlar i¢in ac1 verici ve tramvatik olabilmektedir. Yas tutmak
kaybedilen kisinin ardindan yasanan dogal bir siirectir. Ancak pek ¢ok faktor ile birlikte bu
dogal siirecte sapmalar goriilebilmektedir. Bu durumda karsimiza tramvatik ve patolojik yas
kavramlar1 ¢ikmaktadir. Tramvatik ve patolojik yas 6zellikle psikiyatrik bozukluklar arasinda
atlanabilen bir durumdur ve kisilerin islevselliklerini bozabilecek duruma gelebilmektedir. Bu
derleme ¢ercevesinde kayip ve yas kavramlari, yas evreleri, yas gesitleri, yas siireci ve bu
stirecte psikiyatri hemsireligi yaklasimlarina yer vermek hedeflenmistir.

ARASTIRMA VE BULGULAR
Kayip ve Yas Kavram
Kayip kavrami, sevilen bir kisinin yitirilmesi olarak tanimlanmaktadir. Ancak literatiirde

birbirinin yerine kullanilan 3 kavram karsimiza ¢ikmaktadir.
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1. Kayip: Bireyin sevdigi bir kisiyi yitirmesi nedeniyle i¢inde bulundugu durumun ifadesidir
(Gizir 2006).

2. Matem: Matem ise, 6liim sonrasi yaganan siire¢ ve tizlintliyli ifade etmektedir. Matem kaybin
kiiltiirel tarafin1 da temsil etmektedir (Malkinson 2009).

3. Yas: Yas, kisinin kay1ip karsisinda verdigi tepkiyi ifade etmektedir. Kayip sonrasi yagsananlari
hissedilenleri yansitmaktadir (Bildik 2013).

Yas kavrami ilk kez Sigmund Freud tarafindan 1917°de yayimlanan Mourning and Melancholia
adli makalesinde tanimlanmistir. Freud, sevilen bir kisinin kaybi veya kisi i¢in Onemli

olabilecek baz1 degerlerin kaybina yonelik bir reaksiyon olarak tanimlamistir (Freud 1997).
Yas Cesitleri

Yas siirecinde gozlenen bireysel farkliliklar ve yas siirecine bagl cesitli faktorler ile birlikte 3

cesit yas donemi tanimlanmistir (Colak ve Hocaoglu 2021).

1. Normal Yas: Tamamlanmamis veya akut yas olarak da tanimlanir. Kayip sonrasi dogal ve
normal bir siirectir ve kisilerde fiziksel (nefes alamama, enerjisizlik, istah degisiklikleri vb.),
duygusal (saskinlik, tizlintli, 6fke suglama vb.), bilissel (inkar, konfiizyon, halisiinasyonlar vb.)
ve davranigsal (Aglama, uyku bozuklugu, sosyal g¢ekilme vb.) tepkilerden olusmaktadir
(Worden 2001).

2. Patolojik Yas: Kayip sonrasi en az 6 ay gegmesine ragmen kisinin sosyal ve mesleki
alanlarda islevselliginin bozulmasi ile karakterizedir. Kisinin normal yas evrelerini asamamasi
veya birinde takili kalmasi ile normal yas siirecini tamamlayamamasi ile goriilen patolojik
durumdur. Anormal yas, maskelenmis yas, komplike yas, gecikmis yas, kronik yas gibi
isimlerle de tanimlanabilir (Bildik 2013).

3. Tramvatik Yas: Sevilen kisinin beklenmedik bir sekilde 6liimii sonucu gelisen bir yas tiirii
olmakla birlikte patolojik yasta da goriildiigii gibi mesleki ve sosyal alanlarda islevsellikte
diismeye neden olur (Parkes 2001). Kay1p sonras1 gelisen yas normal ve dogal bir siiregtir ancak
tramvatik yasta kayip beklenmedik ve ani sekilde gerceklestigi icin normal yas siirecini
etkilemektedir. Bu etki ise hem ruhsal hem de bedensel hastaliklarin olusmasi i¢in zemin
hazirlamaktadir. Ayrica tramvatik kayip yasayan bireylerde Tramva Sonras: Stres Bozuklugu
(TSSB) gelisebilmektedir (Mestgioglu ve Sorgun 2003).

Yas Siireci

Elisabeth Kiibler-Ross (1969), yasa verilen tepkiler i¢in beklenen davraniglara yol gdstermesi
acisindan yapmis oldugu klinik ¢alismalar sonucunda bes asamali bir yas siireci modeli
tasarlamistir (Kiibler-Ross ve Kessler 1969). Bu asamalari su sekilde ifade etmektedir.
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1. Inkar: Yas tutmanin ilk asamasidir. Sok goriilebilir. Kisi kaybi bilir ancak zihninde bu
durumun gercek olup olmadigi hakkinda ¢esitli sorular mevcuttur. Kisi ‘‘Bu neden benim
basima geldi?’’ gibi ifadelerde bulunabilir.

2. Ofke: Bu evrede kiside 6fke belirginlesir. Herhangi bir ihmali oldugunu diisiinerek kendisine,
Yeteri kadar destek vermediklerini diisiinerek ¢evresindekilere ve yardim etmedigi i¢in
yaratictya karsi 6fke goriilebilmektedir.

3. Pazarlik: Bu evrede sucgluluk ve pismanlik gorilebilir. Kisi belli anlasmalar diisiinerek
gercegi degistirme cabasi i¢ine girebilir ve bu durum da kaybin kabullenilmeye baslandigini
gostermektedir.

4. Depresyon: Bu evre, patolojik bir depresyon donemi degildir. Kaybin yarattig1 sikintilar
icermektedir.

5. Kabullenme: Duygularin artik ¢oziilmeye basladigi evredir. Olen kisi ile bag ne kadar
kuvvetli ise kisinin yeniden yapilanmasi o kadar zorlasacaktir (Kiibler-Ross 1969).

Psikiyatri Hemsireligi Yaklasimi

Normal bir yas siireci dogal ve olagan bir durum oldugu icin genellikle bir uzmandan yardim
almay1 gerektirmez. Ancak Patolojik ve tramvatik yas durumu s6z konusu oldugunda yas
stirecinin saglikli sekilde tamamlanabilmesi icin bireyin saglik profesyonellerinden destek
almas1 gerekmektedir (Bildik 2013). Psikiyatri hemsiresi kayip yasayan bireyin yasadigi yas
stireci evrelerini (inkar, 6fke, pazarlik, depresyon, kabullenme) uygun iletisim teknikleri ile
yonetebilmelidir (Ugur ve Fadiloglu 2020). Psikiyatri hemsiresi bireyin bu siireci en saglikli
sekilde tamamlayabilmesi i¢in duygularini ifade edebilmesini desteklemeli ve hayatinda
bundan sonrasinin planini yapmada bireye destek olmalidir (Yorulmaz ve Karadeniz 2020). Yas
stirecindeki bireyin davranislari, duygulari, inanglari, diisiinceleri ve kisilerarasi iliskileri
gozlemlenmeli ve fiziksel, bilissel, duygusal, davranigsal tepkileri degerlendirilmelidir (Ozel
ve Ozkan 2020). Bu tepkiler Tablo-1 de gdsterilmektedir.

Bireyin yas siirecini etkileyebilecek faktorler goz 6niinde bulundurulmalidir. Bu faktorler 6len
kisinin kimligi, 6len kisi ile iligskinin dogasi, 6liim bi¢imi, ge¢mis kayiplarin varligi, kisilik
ozellikleri, sosyal destek ve yas siirecinde olusan sikintilardir (Worden 2003). Bireyler yas
stirecini 6znel olarak deneyimlemektedirler. Bu yilizden de yapilacak olan hemsirelik girisimleri
de bireye spesifik olmalidir. Bireyin yasi yasamasina izin verilmeli ve yasa 6zgiin davraniglar
kabul edilmelidir. Bireyin yas1 yasamasina destek olunmali ve yas siirecini kiiltiirel 6zellikleri
ve ritliellerine gore yasanmasina izin verilmelidir (Eraslan ve Mumcu 2023).

Psikiyatri hemsirelerinin yas siirecindeki bireye yaklagimindaki temel ilkeler asagida Gzetle
belirtilmistir.
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Kayip yasayan birey gercege getirilmelidir (kaybin gercek olduguna inandirilmasi
gereklidir).

Kay1p yasayan bireyin destek sistemleri belirlenmelidir.

Kayip yasayan birey ile terapotik iletisim kurulmali ve terapotik dokunma yontemi
kullanilmalidar.

Kayip yasayan bireye duygularini tanimasi i¢in firsat verilmeli ve duygularini ifade
etmesi i¢in yardim edilmelidir.

Kaybedilen kisiye yonelik an1 formasyonu olusturulmalidir (duygusalligi kademeli
azaltabilmek i¢in gereklidir).

Kayip yasayan bireye kaybedilen kisi olmadan yasamina devam edebilmesi igin
desteklenmelidir.

Alkol ve/veya uyusturucu madde kullanimi, kayipla ilgili yerlerden kacinma gibi bas
etme yontemlerini gézlemlenmeli ve kisiyle bunlar konusulmalidir.

Yasanan kaybin gelecekteki etkinlik ve planlar1 olumsuz etkilememesine dikkat
edilmelidir.

Aile, arkadas gibi sosyal destek sistemlerini gozlemlemek, eger yeterli degilse ruh
saglig1 hizmeti veren kisi/kurumlara yonlendirilmelidir.

Ozellikle kayiptan sonraki ilk bir y1l siirecince bireye siirekli destek olunmalidir (Colak
ve Hocaoglu 2021).

Tablo-1. Yas Tepkileri.

Fiziksel Tepkiler Duygusal Tepkiler | Bilissel Tepkiler Davranigsal
Tepkiler
Istah degisiklikleri Aglama Inkar Mezara stk
gitme/gidememe
Bogulacakmus hissi | Ozlem Olen kisiyi | Uyku Bozuklugu
diisiinmeye engel
olamama
Enerjisizlik Ofke Olim anm tekrar | Sosyal ¢ekilme
tekrar hatirlama
Yorgunluk Sikint1 Konfiizyon Dalginlik
Nefes alamama Saskinlik Halisiinasyonlar Alkol veya ilag
kullanma
Midede bosluk hissi | Kendini veya | Bellek sorunlari Cinsellikle ilgili
baskalarini su¢lama degisiklikler
SONUC

Insanlar dogar, biiyiir ve o&liir. Her yastan kisi, ge¢misten giiniimiize kadar kaybi

deneyimlemektedir. Kayip ve yas siireci herkesin yasayacagi bir siire¢ oldugundan insanlarin
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bu konuda bilinglenmesi ve farkindalik sahibi olmasi 6nemlidir. Bireyler kimi zaman kliniklere
cesitli ruhsal ve fiziksel sorunlarla bagvurabilmektedir. Detayli anamnez ve goézlemler
sonucunda bazi bireylerin aslinda patolojik bir yas siirecinden gectigi ve yas siirecini uygun
sekilde tamamlayamadigi icin ruhsal ve fiziksel sorunlarin tetiklendigi ortaya c¢ikmustir.
Dolayisiyla bir kayip sonrasi sosyal alanlarda, mesleki alanlarda islevselliginde belirgin
bozulmalar gosteren veya yukarida bahsettigimiz yas siireci asamalarindan herhangi birinde
takili kalan veya siireci tamamlayamayan bireylerin psikiyatri uzmanlari, klinik psikologlar
veya psikiyatri hemsireleri gibi saglik profesyonellerinden yardim almalar1 gerekmektedir.
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OZET

Yapay zeka, insan zekasi gerektiren gorevleri yerine getirebilen, taklit edebilen, algilama ve
mantik yliriitme 6zellikleri olan, tipki bir insan gibi problem ¢dzme yeteneklerine sahip bir
yazilim bilimidir. Gliniimiizde saglik alaninda 6nemli gelismeler saglayan bir teknoloji olmakla
birlikte yapay zeka, psikiyatri hemsireligi alaninda da 6nemli gelismelere yol agmaktadir.
Yapay zekanin ruh sagligi alanindaki hizli ilerlemesi, ruhsal hastaliklari teshis ve tedavi etmek
icin yeni perspektifler agmakta, hemsirelik uygulamalarii ve hasta bakimini gelistirmektedir.
Hastalarin tedavi, takip ve bakimlarinda gesitle yapay zeka uygulamalar1 kullanilmaktadir.
Ornegin Psikozda Avatar Terapi ve Actissist, bipolar bozuklukta REACT gibi uygulamalarla
hastalarin stresleri azaltilmakta ve psikolojik iyi oluslari artirilmaktadir. Yapay zeka destekli
uygulamalar psikiyatri hemsireliginde ruh sagligini izlemek, terapdtik iliskileri iyilestirmek,
bakimi bireysellestirmek, hastalarla akilli cihazlar tizerinden goriismeler yapmak ve klinik karar
alma stireglerini desteklemek gibi alanlarda da kullanilmaktadir. Ancak, Yapay zekanin bu
alanda etkili bir sekilde kullanilmasi i¢in hemsirelere Yapay zeka teknolojisi konusunda egitim
verilmeli ve etik kurallar olusturulmalidir. Yapay zeka, psikiyatri hemsireligi alaninda gesitli
avantajlar sunarken, ayni zamanda veri giivenligi ve gizlilik ihlalleri gibi etik sorunlar1 da
beraberinde getirmektedir. Yapay zekanin ruh sagligi hizmetlerine entegrasyonu, hemsirelerin
kisisel becerilerini destekleyerek ve hemsirelerin is yiikiinii hafifleterek hastalarin bakimlarina
ayirdiklar stireyi artirmakta ve bu durum da hastalarin iyilesme siirecini hizlandirabilmektedir.
Sonu¢ olarak, Yapay zekanin psikiyatri hemsireliginde daha genis ve etik bir gercevede
kullanilmasi ruh saglhigi hizmetlerinin kalitesini artirabilmektedir. Bu derlemede, yapay zeka
uygulamalarinin psikiyatri hemsireligi tizerindeki etkileri, avantajlar1 ve olasi sinirliliklarina

giincel kaynaklarla dikkat ¢ekilmek istenmistir.

Anahtar Kelimeler: Yapay Zeka, Hemsirelik, Psikiyatri Hemsireligi
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ABSTRACT

Artificial intelligence is a software science that can perform tasks that require human
intelligence, imitate, perceive and reason, and have problem-solving abilities just like a human.
While it is a technology that provides significant developments in the field of health today,
artificial intelligence also leads to significant developments in the field of psychiatric nursing.
The rapid progress of artificial intelligence (Al) in the field of mental health opens up new
perspectives for diagnosing and treating mental illnesses, and improves nursing practices and
patient care. Various artificial intelligence applications are used in the treatment, follow-up and
care of patients. For example, with applications such as Avatar Therapy and Activist in
psychosis and REACT in bipolar disorder, patients' stress is reduced and their psychological
well-being is increased. Artificial intelligence-supported applications are also used in areas such
as monitoring mental health, improving therapeutic relationships, individualizing care,
interviewing patients via smart devices and supporting clinical decision-making processes in
psychiatric nursing. However, in order for artificial intelligence to be used effectively in this
field, nurses should be trained on artificial intelligence technology and ethical rules should be
established. While artificial intelligence offers various advantages in the field of psychiatric
nursing, it also brings with it ethical issues such as data security and privacy violations. The
integration of artificial intelligence into mental health services increases the time nurses spend
on patient care by supporting their personal skills and reducing their workload, which can
accelerate the recovery process of patients. As a result, the use of artificial intelligence in a
broader and more ethical framework in psychiatric nursing can increase the quality of mental
health services. In this review, it is aimed to draw attention to the effects, advantages and
possible limitations of artificial intelligence applications on psychiatric nursing with up-to-date
resources.

Keywords: Artificial Intelligence, Nursing, Psyciatric Nursing

GIRIS

Gelisen teknolojiler ile birlikte karsimiza yapay zeka kavrami ¢ikmaktadir. Cesitli alanlarda ve
sektorlerde kullanilan yapay zeka saglik ve hemsirelik alanlarinda da gelisme gostermektedir.
Saglik alaninda tanilama, tedavi, rehabilitasyon, bakim ve saglig1 gelistirme ve siirdiirmede
yapay zeka uygulamalar1 karsimiza c¢ikmaktadir. Hemsirelik geleneksel uygulamalar ile
teknolojiyi entegre ederek kullanan uygulamali bir meslek disiplinidir. Birey, aile ve toplumun
biyopsikososyal ihtiyaglarin1 karsilayabilecek donanimda olan saglik profesyonelleri olan
psikiyatri hemsireleri ise son zamanlarda teknoloji ile birlikte yapay zeka algoritmasini da
kullanmaya baglamistir.
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ARASTIRMA VE BULGULAR

Yapay Zeka

<

Yapay zekayr John McCarthy ilk kez ‘‘zeki makineler’” ve ‘‘zeki makineler ve bilgisayar
programi yapma bilimi ve mihendisligi’’ olarak tanimlamistir (McCarthy, 1956).
Hemsirelerden Fritz ve Dermody ise ‘‘tipki bir insan gibi hareket eden, insan davranislarini
taklit edebilen, o Kisinin hareketleri ile ilgili karar alabilen bilgisayar algoritmasi’’ olarak
tanimlamislardir (Akalin ve Veranyurt 2020). Yapay zeka giinlimiizde hemen hemen her
sektorde diinya capinda ses getirmektedir ve bu sektorlerden biri de saglik sektoriidiir (Guo ve

ark. 2020).
Hemsirelikte Yapay Zeka

Bilimsel yontemleri kullanarak hastalarin bakim ihtiyaglarini belirleyen, bakim saglayan,
uygulamalar1 detayli bir sekilde planlayan ve hangi materyalin, ne zaman ve nerede
kullanilacagina karar veren, saglik teknolojilerini yogun sekilde kullanan, saglik hizmetleri
alanindaki en biiylik grup hemsireliktir. Hastalarla ilgili bilgilerin toplanmasi ve bu bilgilerin
dijital ortama aktarilmasi, hemsirelerin teknolojiyi kabul ettiklerini ve aktif bir sekilde
kullandiklarin1 gosteren en 6nemli kanittir (Ulubay ve ark. 2022).

Psikiyatri Hemsireliginde Yapay Zeka

Literatiirde yapilan calismalarda dijital teknolojiler ve yapay zekanin en sik kaygi, yeme
bozukluklari, duygudurum bozukluklari, depresyon gibi hastaliklarda kullanildig1 gézlenmistir
(Bora 2023). Girisimler ise siklikla akilli telefon, web tabanli ve her ikisinin de entegrasyonu
seklinde olusturulmustur. En sik kullanilan tedavi tiirii web tabanli biligsel davraniser terapi
olarak belirlenmigstir. Diger girisimler arasinda da kabul ve kararlilik terapisi, meditasyon,
giinliik tutma, akran destegi, semptomlarin izlenmesi, pozitif psikolojik miidahaleler ve diger
psikoterapiler yer almaktadir (Cetinkaya ve Uslu 2020). Psikiyatrik hastaligi olan bireyleri i¢in
kullanilan uygulamalarin klinik olarak etkilerini destekleyen kanitlar oldukg¢a sinirhidir.
Arastirmalara gore ise kullanimi daha distiktiir (Cetinkaya ve Uslu 2020). Yapay zekanin
psikiyatriye 6zgili kullanim alanlar1 i¢in klinik degerlendirme, tanilama, niiks donemleri,
semptom 6z ydnetimi, mobil cihazlarla anlik miidahale, giinliik islevselligi destekleme, sosyal
iliskileri kolaylastirma sayilabilir (Bell 2020). Yapay zekanin psikiyatri alaninda kullanimina
ornek olusturabilecek uygulamalar arasinda; Yapay Duygusal Zeka, Avatar Terapi, Actissit,
Horyons, REACT gibi uygulamalar 6rnek gosterilebilir.

Yapay Duygusal Zeka: Hastalarla konusmasi, kaygilarini1 kontrol etmesi, arkadas olmasi igin
gelistirilen program; insan duygularin1 anlama, simiile etme ve kalibre etme gibi yeteneklere
sahiptir (De Bruyn ve ark. 2020).

Avatar Terapi: Isitsel haliisinasyonlar, psikozda sik rastlanan ve rahatsiz edici bir semptomdur.

Bu semptomun yonetiminde kullanilan yontemlerden biri de “Avatar terapi”dir. Avatar terapi,
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kisinin isittigi ana sesin dijital bir temsiliyle dogrudan diyaloga girmesini igeren ve rahatsiz
edici seslere yonelik iliskisel bir terapi yontemidir (Garety 2021).

Actissist: Actissist bir akilli telefon uygulamasidir. Erken donemdeki psikozla iliskili paranoid
sanrilar, isitsel ve sozel halisiinasyonlar, esrar kullanimi, algilanan aile elestirisi alanlarini
icermektedir. Uygulamada, bu alanlarda normalizasyon saglayan mesajlar, biligsel veya
davranigsal basa ¢ikma stratejileri, iyilesme hikayeleri, giinliik tutma ve acil durumlarda iletisim
kaynaklar1 gibi ¢esitli etkinlikler bulunmaktadir (Bucci ve ark. 2018).

Horyons: Moderasyonlu Cevrimigi Sosyal Terapi olarak bilinen platform etkilesimli ve kendi
kendine rehberli terapi modiillerinden olugmaktadir. Psikoz tanist almis bireylerde
uygulanmaktadir. Uygulama sonucu bazi hastalarda sagliklar1 iizerinde kontrol duygusu
olusturmus ancak diger kisminda ise bunalmishik hissi yaratmistir. Platform, psikoz
deneyimlerini normallestirip kendi kendine damgalamay1 azaltmakta ve dikkat dagitima araci
olarak da kullanilmaktadir (Valentine ve ark. 2022).

REACT (Relatives Education and Coping Toolkit): Bipolar bozukluk ve psikoz tanis1 almis
olan bireylerin yakinlar tarafindan gelistirilen internet tabanli uygulama, hasta yakinlarinda
stresi azaltmis ve psikolojik iyi olusu artirmistir. Hasta yakinlari, g¢evrimic¢i forumlara
cogunlukla benzer durumdaki kisileri bulmak, endiselerini ifade etmek ve stresli olaylar
hakkinda konusmak amaciyla katilmaktadir. Forumda, hasta yakinlar1 genellikle acil durumlar,
bakimla ilgili olumsuz duygular, ¢atigma veya tehdit deneyimleri ve intihar konularindaki
kaygilarin1 paylagsmaktadir. Bu bulgular, hasta yakinlarinin karsilagtiklar1  zorluklar
yonetmelerine yardimci olabilecek, kolay erisilebilen, moderatorlii ve akran destegi sunan
forumlarin potansiyel faydasini gozler 6niine sermektedir (Jones ve ark. 2022).

Literatiirde psikiyatri hemsireliginde yapay zekanin kullanilmis oldugu bazi calismalarin
sonuglar1 asagida belirtilmistir.

Petersen ve arkadaslarinin 2017 yilinda yaptigi ‘‘Demans Bakiminda Robotik Evcil
Hayvanlarin Kullanim1’> adli ¢alismada, PARO isimli robot ile tedavi, tedavi grubundaki stres
ve kaygiyr azaltmis ve demansh yash hastalarda psikoaktif ilaglar ve agr1 kesicilerin

kullaniminda azalmaya yol agmustir.

Barrera ve arkadaslarinin 2020 yilinda yaptig1 *“ Akut psikiyatrik yatan hasta bakiminda yapay
zekanin tanitilmasi: hemsirelik goézlemleri yiiriitmek i¢in kullanimina iliskin nitel calisma’’ adli
caligmada sonugclar, dijital destekli hemsirelik gozlemlerinin, her ikisi de paralel olarak
gerceklestirildiginde sensorler olmadan yapilan gézlemlerle uyumlu oldugunu ve tahmini 755
hasta gecesi boyunca yeni sistemin herhangi bir olumsuz olayla iliskilendirilmedigini
gostermistir. Veriler, yeni teknolojinin hastalarin ve personelin gece deneyimini iyilestirdigini

gostermistir.
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Sharvit ve arkadaslarinin 2023 yilinda yaptigi ‘‘Davranigsal Miidahaleler i¢in Yapay Zeka
Platformunun Depresyon ve Anksiyete Semptomlar: Uzerindeki Etkileri: Rastgele Klinik
Calisma’ adli c¢alismada sonug, yapay zeka platformunun iistiin depresyon ve anksiyete
sonuglarinin yani sira hasta tutmayi1 da gostermistir. Bu bulgular, toplum temelli kliniklerde
saglanan ruh saglig1 hizmetlerinin davranigsal tedavi konusunda uzmanlagmis bir yapay zeka
platformuyla tamamlanmasinin, temel semptomlar1 azaltmada standart terapiden daha etkili
oldugunu gostermistir.

Hung ve arkadaglarinin 2023 yilinda yaptig: “‘Psikiyatri hastalarinda siddeti tahmin etmek igin
metin madenciligi ve makine dgrenimi teknikleri kullanilarak Cin hemsirelik elektronik tibbi
kayitlarinin analizi’” adl1 ¢aligmada sonuglar psikiyatrik yatan hastalarda siddet oraninin %19,7
oldugunu gostermistir. Calisma, yapay zeka programi kullanarak psikiyatrik servislerde saldiri
olaylarin1 tahmin etmenin uygulanabilirligini desteklemis ve Onerilen yontem, yatan hasta
siddetinin erken tahminini saglamak i¢in rutin klinik uygulamaya entegre edilebilir olarak kabul

edilmistir.
SONUC

Yapay zekanin psikiyatri hemsireligi alaninda kullanimimna iliskin ¢esitli ¢aligmalar
bulunmaktadir. Ancak calismalarin bir¢ogu yalnizca teorik anlamda kalmis, kanit diizeyine
ulasamamistir. Sonu¢ olarak yapay zeka ile ilgili uygulamalar yeni ve karigiktir. Saglik
kurumlarinda hastalarin maksimum diizeyde fayda gorebilmesi ve saglik personelinin
maksimum diizeyde fayda saglayabilmesi i¢in yapay zeka bilgisi ve uygulamalarindan
yararlanmalar1 gerekmektedir. Bu konuda psikiyatri hemsireleri dncii olmalidir ve kendilerine
onemli sorumluluklar diismektedir.
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OZET

Sosyal degisimlerin hizli oldugu dénemde insanlarin ruh sagligir ve mutlulugu ailenin varligini
korumaya bagldir. insan iliskilerinin kazanildig1 ve siirdiiriildiigii, mutluluk zincirinin ilk
halkas: ailedir. Aile, bireyin dogdugu ve faaliyetlerini karsilandig1 sosyal bir yapidir. Ailenin
cocuklarin biyopsikososyal gelisimlerinde hem olumlu hemde olumsuz etkileri vardir. Farkli
kiiltiire sahip olan ailelerin ¢ocugun gelisimini etkileyen bir¢ok faktore sahiptir. Giinliik
yasamdaki faktorler ve yasant1 bireysel, ailesel ruh sagligina ve ailelerin islevselligine 6nemli
katkilar saglar. Aile i¢indeki yasamin daha ferah olmasinda ve ailelerin daha saglikli sekilde
yasamlarini siirdiirmeleri i¢in ruhsal sagliklarinin da uyum i¢inde olmasi gerekir. Her birey ve
aile yasaminda giicliik ve kriz durumlar ile kars1 karsiya kalabilmektedir. Yasanan zorluklar
birey ve ailenin yasaminda olumsuz etkilenmeye yol agabilir. Fakat siire¢ olumsuz etkilemenin
yaninda birey ve ailenin bu siiregten gii¢lenerek ¢ikip olumlu da sonuglanabilmektedir. Ruhsal
saghiginda zorluk yasayan bireyler veya kronik ruhsal hastaliga sahip olan bireyler; bilissel
sorunlar, yeti yitimi ve sosyoekonomik alanda kayiplara neden olmasi da s6z konusudur ve bu
bireyler ailevi ve toplumsal rollerini yerine getirirken bazi zorlukla karsilagmaktadirlar. Bu
bireylerin desteklenmesi onemlidir. Ruhsal hastaliga sahip olan bireylerin ¢ogu ailesi ile
kalmaktadir. Aile bireylerinde ; anksiyete, utang, sucluluk, korku, stres, ¢aresizlik, umutsuzluk
gibi baz1 duygulara sahip olabilmektedir. Psikiyatri hemsireleri de birey, aile ve toplumun
saghiginin korunmasi ve gelistirilmesinde 6nemli yer edinmektedir. Bu bildirinin amaci,
ailedeki ruhsal saglig1 gelistirmede aile silireglerinin ve psikiyatri hemsireligine yansimasi
acgiklanmaktadir.

Anahtar Kelimeler: Aile, Psikiyatri Hemsireligi, Ruhsal Saglik.
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ABSTRACT

During a period of rapid social change, people's mental health and happiness depend on
preserving the existence of the family. The family is the first link in the happiness chain where
human relations are acquired and maintained. The family is a social structure where the
individual is born and where their activities are met. The family has both positive and negative
effects on the biopsychosocial development of children. Families with different cultures have
many factors that affect the development of the child. Factors and experiences in daily life make
significant contributions to individual, family mental health and the functionality of families.
In order for the life in the family to be more comfortable and for families to continue their lives
in a healthier way, their mental health should also be in harmony. Every individual and family
can face difficulties and crisis situations in their lives. The difficulties experienced can have
negative effects on the lives of the individual and the family. However, in addition to negative
effects, the process can also result in positive outcomes for the individual and the family by
getting stronger from this process. Individuals who have difficulties in their mental health or
individuals with chronic mental illnesses; It is also possible for them to have cognitive
problems, loss of ability and losses in the socioeconomic area, and these individuals encounter
some difficulties while fulfilling their familial and social roles. It is important to support these
individuals. The majority of individuals with mental illnesses stay with their families. Family
members may have some feelings such as anxiety, shame, guilt, fear, stress, helplessness,
hopelessness. Psychiatric nurses also play an important role in protecting and improving the
health of individuals, families, and society. The purpose of this report is to explain the family
processes in improving mental health in the family and their reflection on psychiatric nursing.

Keywords: Family, Psychiatric Nursing, Mental Health.

GIRIS

Aile kavrami glinlimiizde yillar boyunca yasamda 6nemli bir kavram olmustur. Aile toplumun
yap1 taslar1 olarak, toplumun algiladigr degerler ve toplumu ydnlendirmede Snemli bir
faktordiir. Bundan dolay ailenin refahi 6nemlidir. Her birey sadece ruhsal hastaliga sahip olma
anlaminda degil kiiciik kriz sorunlari ile yasanan kotii olaylarla basa ¢gikmada, yasadig1 ortamin
kiiltiirtinden dolay1 yasadig1 tramvatik olaylarda, kiiciik bir ¢okkiinliigiin bile sebebiyet verdigi
olumsuz bir¢ok duyguda sorunlar ve sikintilar yasamaktadir. Bunu olumsuz sartlar1 yonetmede
yetersiz kalan aile ve yaninda ruhsal hastaliga sahip bireyi olan ailelerin yasadigi damgalama
her bir aile fertini daha da olumsuz etkileyerek hane i¢inde krize yol acabilmektedir. Psikiyatri
hemsireligi bu krizi yonetmede yapabilecegi bircok uygulamada onemli rol almaktadir.
Psikiyatri hemsirelerinin yapacagi hizmetlerin diizenli saglanmasi, topluma ve aileye koruyucu,

tedavi edici, rehabilitasyon destegi sunarak onemli katkilarda bulunur. Bu derlemede bakilacak

R — —— ————————— A EEEEEEEEEE L.,
Proceedings Book 325 i www.aegeanconference.com




INTERNATIONAL AEGEAN CONFERENCES

ON NATURAL & MEDICAL SCIENCES-XI
April 04-06, 2025

olan psikiyatri hemsireliginde bu olumsuz kriz yonetiminde neler yapilabilinir diye incelemek
ve aile bireylerinin krizi nasil olumlu yone nasil ¢ekebilir diye bakmak hedeflenmistir.

ARASTIRMA VE BULGULAR
Aile Kavrami

Hayatimizda birgok bilimin konusunda yer alan aile kavramlar1 farkli bi¢imlerde
yorumlanmigtir. Aile, ‘“ biyolojik iligkiler sonucu insan tiiriinlin devaminm1 saglayan,
toplumsallagma siirecinin ilk ortaya ¢iktigi, karsilikli iligkilerin belirli kurallara baglandigi o
giine dek toplumda olusturulmus maddi ve manevi zenginlikleri kusaktan kusaga aktaran,
biyolojik, psikolojik, ekonomik, toplumsal, hukuksal ve benzeri yonleri bulunan toplumsal bir
kurumdur .’ diye agiklamistir. Bireyin tutum, deger ve kiiltiir olusmasinda ayr1 bir 6neme
sahiptir. Toplumun o6zelliklerini tagimasi, onun devamliligini siirdiirmesi ve kendisi de
toplumun birimi olmasi sebebiyle aileyi soyle tanimlayabiliriz: aile toplumun en kiigiik
yapisidir (Ersanli 1990).

Aile Ve Ruh Saghg

Diinya Saglik Orgiitii, sagligi “Saglik sadece hastalik ve sakatligin olmayisi degil, bedence,
ruhca ve sosyal yonden tam iyilik halidir.” diye tanimlamistir. Bu tanimda bedence ve ruhga
iyilik hali saghigin bilinen yoniidiir (Oztiirk ve Kirag 2019). “Saglikl1 aile” denildiginde ¢ogu
zaman akillara “sorunlari olmayan aile” kavrami gelmektedir fakat her aile zaman zaman
sorunlar yasamaktadir (Duman ve Sar1 2021). Bir aile islevi siirdiirebiliyorsa “saglikli”,
fonksiyonel olmayan (islevsel olmayan) aile ise “sagliksiz” aile olarak yorumlanabilmektedir
(Ertem 2020). Sagliksiz aile olarak yorumlanan ailelerde ruhsal hastaliga sahip olan bireyler ise
psikopatolojik belirtilerin etkileri ve ruhsal hastaliga sahip bireyin toplum i¢inde damgalanmasi
ve damgalamanin vermis oldugu olumsuzluklar nedeniyle travmatik yasam olaylar1 arasindadir
(Arslan ve Buldukoglu 2018). Ruhsal hastaliga sahip bireylerin ailesi ile saglig1 koruma,
gelistirme ve aile iyelerinin tedavi silirecinde sorumluluk alabilmesi, isbirligi kurmasi

bakimindan aile islevlerinin degerlendirilmesi 6nem tasimaktadir (Inci ve Caliskan 2019).
Psikiyatri Hemsireligi

Psikiyatri hemsireligi, hemsirelik alaninda 6zellesmis bir alandir(Goktas ve Buldukoglu 2022).
Amerikan Hemsireler Birligi (ANA)’ne gore “Ruh saglig1 ve psikiyatri hemsiresi; sanat olarak
kendiligin amagh kullanimi, bilim olarak ise psikososyal ve ndrobiyolojik kuramlarin, aragtirma
bulgularinin ve hemsireligin c¢esitli rollerinin kullanimi ile hizmet veren ruh saghigi
profesyonelidir” (Unsal ve ark 2014). Biitiinciil tip anlayismin gelismesi ile psikiyatri
hemsireliginin rolleri ve uygulama alanlar1 da bireysel gereksinimler dogrultusunda siirekli
gelismektedir (Unsal ve ark 2014). Bireylere yardimci olabilmek, problemlerine ¢oziim
bulabilmek icin gerekli yetkinligi ve beceriyi hissedebilmek psikiyatri alaninda g¢alisan
hemsirelerin sahip olmalar1 gereken bireysel 6zelliklerindendir (Demir ve Kocaman Yildirim
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2014). Psikiyatri hemsireligi birey, aile ve toplumun ruh sagligmin gelistirilmesinde, ruhsal
hastalik ve ac1 ¢ekme yasantisini dnlemede ya da hastalikla bas etme ve gerekirse bu
yasantilardan anlam bulmada profesyonel bir hemsirenin yardim ettigi kisileraras1 bir siiregtir
(Yilmaz ve Ozcan 2016).

Aile Ruh Saghgim Gelistirmede Psikiyatri Hemsiresinin Rolii

Giliniimlizde sosyal, ekonomik, politik, teknolojik gelismeler psikiyatri hemsirelerinin de
rollerini etkilemektedir. Ruh saglig1 hizmetlerini planlamak i¢in bu gelismeleri takip etmek
gereklidir. Hemsireligin uzmanlik alanlarindan biri olan psikiyatri hemsirelerine gelecekte de
onemli rol ve sorumluluklar diismektedir (Yilmaz ve Ozcan 2016). Psikiyatri hemsiresinin
rolleri yonetici, konsiiltan, hizmet i¢i egitim, klinik uygulayici, arastirici, program
degerlendirici, birincil bakim saglayici, hasta ve acil saglik bakim sisteminin diger iiyeleri
arasinda liyezon gibi birgok rolii vardir (Yilmaz ve Ozcan 2016). Tiirkiye’nin terdr, afetler,
trafik kazalar1 gibi pek ¢cok sorununun yaninda, kiiltiirel konulardan kaynakli namus cinayetleri,
tecaviiz gibi sorunlari da vardir. Bunlar travmatik olay olup bireyler i¢in koruyucu, tedavi edici
ve rehabilite edici programlar yeterli degildir, bu baglamda nitelikli, toplum temelli ve
koruyucu ruh saglig1 hizmetlerinin artirilmasi gerekmektedir. Aksi halde aile ytikii, evsizlik ve
benzeri sorunlardaki artis ruhsal saghik i¢in Onemli risk olusturmaktadir. Psikiyatri
hemgsirelerinin odaklandigi ana nokta ruhsal hastaliklar1 onlemek ve ruh saghgm
iyilestirmektir. Psikiyatri hemsirelerinin hedefleri arasinda; kronik ruhsal hastaligi olan, engelli,
cocuk, yasli, adolesan ve yasami tehdit edici kronik fiziksel hastaligi olan birey ve ailelerine
hemsirelik bakimi verebilmek yer almaktadir (Yilmaz ve Ozcan 2016). Hemsire; birey, aile,
toplumun sagligini ve esenligini koruma, gelistirme, hastalik durumunda iyilestirmeye yonelik
rol ve sorumluluklarinda birey ve ailesi ile etkilesim igerisinde hareket etmektedir (Yalgin ve
Ast12011). Hemsireligin rollerinden biri olan danigman rolii psikiyatri hemsiresi i¢in de birey,
aile ve toplum iligkileri agisindan son derece 6nemlidir. Danigman roliiniin bireye ve ailesine
yonelik olarak ortaya ¢ikisi ise, bireyin sorunlarinin farkindalik durumu yaratma , seyir sekli ve
etkilerini 6gretme ailenin bireye nasil yaklagmasi gerektigini gosterme, toplum arasinda ailenin
kendi ruhsal refahinida iyi yonde goz oniinde tutma, ruhsal problemin yarattig1 sorunlar ile bas
edebilmek i¢in devreye koyulacak 6z kaynaklari ve dis kaynaklar1 tanitma ve bunlarin
kullanimini tesvik etme seklindedir (Taylan ve ark 2012). Bireyin i¢inde bulundugu aile ve
cevre bireyin gelisimine destek olacak sekilde diizenlenmeli, bu diizenleme saglikli bir siireci
yaninda getirmis olur (Oz ve Yilmaz 2009). Bu diizenlemeler; aile icinde yasanan problemlerin
olumlu yonde devamliligini kapsar. Bunlar ; ¢ ‘Kisiler arasi iletisim becerilerinin gelistirilmesi,
etkili problem ¢ozme becerilerinin 6gretilerek sorunlar karsisinda kullanilmasi ve basa ¢ikma
yontemlerinin gii¢lendirilmesi, aile i¢i siddetin azaltilmasi, gocugun sevgi ortaminda biiyiimesi
ve bir birey olarak desteklenmesi gibi uygulamalar olabilir.”’. Aile ve ¢evre bireyin
psikolojisini olumsuz etkileyecek bir durumdaysa, birey yetiskinlikte de sagliksiz bir birey

olacaktir bu da aile sagligmi olumsuz yénde etkileyecektir (Oz ve Yilmaz 2009) . Psikiyatri
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hemgirelerinin ailelerin 6nemine yonelik tutumlarini bilmek bundan dolayr dnemlidir ¢ilinkii
ailelerle yapilan terapotik goriismelerin kalitesini ve hemsirenin terapotik slirecte aileyle
baslattig1 katilimi belirlemektedir (Sveinbjarnardottir ve ark 2011) . Aile iiyesinin profesyonelin
yaklagimi veya tutumuyla ilgili deneyimi ile aile iiyesinin yabancilagsma hissi arasinda énemli
bir iliski belirtisi vardir ve bu, ailenin psikiyatrik tutumlara dahil edilmesinin ne kadar 6nemli
oldugunun ciddiyetini dogrulamaktadir (Sveinbjarnardottir ve ark 2011). Bireyde madde
bagimlilig1, kronik ya da ruhsal hastaligi olan, ihmal ya da istismar yasayan bireylerin, kalabalik
ailede olan, gogmek zorunda kalmis, 6liim, ayrilik, hastalik deneyimlemis, diisiikk sosyo-
ekonomik statiiye sahip ya da i¢inde siddet olan ailelerin erken donemde tespit edilip olumlu
ruhsal gelisim yoOniinde desteklenmeleri 6nemlidir. Bunun gibi olumsuz bireyi, aileyi ve
toplumu etkileyen olaylarda olumlu bas edebilmeleri i¢in gerekli kurumsal yardim almalar1 gibi
konularda rehberlik ve danmismanlik yapilabilinir (Oz ve Yilmaz 2009). Psikiyatri hemsireleri,
asin1 fiziksel, cinsel veya duygusal istismar vakalarinda oldugu gibi, aile hemsireliginin veya
ailelerin katiliminin sorgulandigi hatta onerilmedigi karmasik aile durumlarinin her zaman
farkinda olmalidir (Sveinbjarnardottir ve ark 2011). Psikiyatri hemsireleri daha ¢ok aile odakl
olmalidir. Hemsirelerin aile ihtiyaclarina iligkin goriiglerine ve aile odakli ¢caligmanin algilanan
degerine baglidir (Sjoblom ve ark 2005).

SONUC

Sonug olarak psikiyatri hemsireligi bireyde ve ailenin biitliniinde ruhsal anlamda 6nemli bir rol
oynamaktadir. Degisen zamanlarda ve farkli kiiltiir yapilarinda etkilesim i¢inde bulunan
bireyler zaman zaman yasadig1 olaylardan, ruhsal hastaliklarindan, algilanma bigiminden farkl
sekilde tepkilere maruz kalabilirler. Ailenin bireye destek ¢ikmasi, ailenin i¢ huzuru, olayla
basa ¢ikma davraniglari bu siireci olumlu yonetme konusunda 6nemlidir. Burada psikiyatri
hemsirelerine de 6nemli roller diigmektedir. Sadece klinik bazli degil toplumun refahi ailenin
huzuru i¢in egitimler, kiiltiir yapilarina gore olusanlan sorunlara ¢oziimler, damgalama ile ilgili
konularin ¢oziilmesi adina bilgilendirmeler yapilabilinir. Bireylerin ve ailelerin bilgi sahibi
olmasi tedaviye uyumu arttirabilir, yeni bir bakis acis1 kazandirarak ailedeki krizi olumlu yone
cekebilir, bas etme becerileri geliserek yasam kalitelerinde iyilesme ve artis olabilir. Yapilan
bu bilgilendirmeler, egitimler aileye ulasilabilir olmast da 6nemli bir detaydir.
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OZET

Bireyler her giin yasaminin her aninda anksiyete ile kars1 karsiyadir. Anksiyete bagsarmak i¢in
motive olmamizi saglarken ayn1 zamanda hayatta bize giicliikte yasatir. Tiim psikiyatrik
hastaliklarin en yaygin olani anksiyete bozuklugudur. Anksiyeteyi ¢ogunlukla stres kelimesi ile
yer degistirilerek ayni anlam gibi kullanilir fakat anksiyete ve stres ayni anlamda degildir. Stres
denilen daha iyi bir ifade ile stresor , bireyin iistesinden gelebilecegi dis bir baskidir. Anksiyete
ise o stresore verilen kendine 6zgii bir tepkidir. Anksiyete : > Otonomik ve somatik belirtilerle
beraber seyreden, O6znel bir rahatsizlik ve huzursuzluk hissidir.”” diye tanimlanabilir.
Anksiyeteyi normal ve anormal olarak 2 farkli sekilde toplumun kiiltiirel standartlarina gore
belirlenir. Pek ¢ok kuramci da anksiyete olusumunu ayrica tanimlamistir. Kuramlari igeren
kavram ve terimler olgular1 tiimdengelim ve tiimevarimsal ¢alisma yoluyla anlamak i¢in
kenetlenmis ve mantik ¢ercevesinde bir yap1 saglar. Kuramlar bilimsel bilgi ile profesyonel
olan mesleki disiplinlerin uygulamalar1 i¢in zemin olusturur. Biitiin profesyonel bilim
uzmanliklarinda oldugu gibi psikiyatri hemsireliginde de kuramsal bakis onemlidir. Psikiyatri
hemsireleri anksiyete bozuklugu olan hastalara yasadigi kaygi bozuklugu ile ilgili i¢ gorii
kazanmalarina ve farkindaliklarmin artmasinit saglarlar. Psikiyatri hemsireleri hastalara
anksiyetelerini kontrol etmeyi saglamalar1 i¢in teknikler Ogretmek ve uygun olmayan
davraniglart1 yeni, daha uygun davraniglar ile degistirmekte yardimci olmak {izerine
odaklanmaktadir. Bu bildiride yetersizlik yaratan anksiyete tepkileri ilgili bozukluklara |,
kavramlara ve kuramlara odaklanilip incelenmistir ve anksiyete bozuklugunda hemsirelik
rolleri, psikiyatri hemsiresinin miidahele ve bakimlarindan bahsedilmistir.

Anahtar Kelimeler: Anksiyete, Kuram, Psikiyatri Hemsireligi.
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ABSTRACT

Individuals face anxiety every moment of their lives every day. Anxiety motivates us to
succeed, but at the same time it causes us difficulties in life. The most common of all psychiatric
diseases is anxiety disorder. Anxiety is often used interchangeably with the word stress and is
used as the same meaning, but anxiety and stress do not have the same meaning. Stress, better
expressed as a stressor, is an external pressure that the individual can overcome. Anxiety, on
the other hand, is a unique reaction to that stressor. Anxiety can be defined as: "A subjective
feeling of discomfort and restlessness accompanied by autonomic and somatic symptoms."
Anxiety is determined in 2 different ways as normal and abnormal according to the cultural
standards of the society. Many theorists have also defined anxiety formation separately.
Concepts and terms containing theories provide a structure that is interlocked and logical in
order to understand the facts through deductive and inductive work. Theories form the basis for
the applications of professional professional disciplines with scientific knowledge. As in all
professional scientific specialties, theoretical perspective is important in psychiatric nursing.
Psychiatric nurses help patients with anxiety disorders gain insight into their anxiety disorders
and increase their awareness. Psychiatric nurses focus on teaching patients techniques to control
their anxiety and helping them replace inappropriate behaviors with new, more appropriate
behaviors. This report examines inadequate anxiety reactions, focusing on related disorders,
concepts, and theories, and discusses nursing roles in anxiety disorders, interventions, and care
of psychiatric nurses.

Keywords: Anxiety, Theory, Psychiatric Nursing.

GIRIS

Endiselenmek, korku yasamak, kaygilanmak yasamin bir pargasi ve giin iginde olagan bir
stirectir. Endise hali gereginden fazla bir sekilde oldugu siirece ve bireyin artmis olan korku ve
endise haliyle bas edememesi lizerine anksiyete kavrami ortaya ¢ikmaktadir. Anksiyete her
yasta ve her donemde ayr1 ayr1 sebeplerle goriilebilmektedir. Anksiyete bireye olumlu faydalar
saglayabilecegi gibi cogunlukla bireyin yagamini1 olumsuz yonde etkileyebilmektedir. Bireyde
goriilen semptomlar giinliik islevlerinin etkiliyorsa, bireyin iletisimini bozabilecek duruma
getirme gibi semptomlar yer aliyorsa ; profesyonel bir sekilde uzmandan destek alarak DSM-5
e gore olan kaygi bozukluklari simiflandirilmasinda uygun olani secilip tedavi siireci
yuriitilmelidir. Bunun yaninda psikiyatri hemsirelerine de fazlaca gorev diismektedir.
Psikiyatri hemsireleri tedavi siirecinin yaninda bireye psikolojik destek, topluma geri
kazandirma, kisiler arasi iletisiminde olumlu yonde gelistirme, terapi uygulamalart vb.
durumlart olumlu bir sekilde yonetebilmesi i¢in birgok gorevini bireyin durumuna uygun
kullanmalidir. Bu bildiride anksiyetenin tanimi, anksiyete diizeylerini, anksiyete olusumunu ve

anksiyeteli bireyde psikiyatri hemsiresinin miidahalesi, rollerini inceleyecegiz.
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ARASTIRMA VE BULGULAR
Anksiyete

Anksiyete: ’Kisinin yasadig1 o anda ve ileride nasil gerceklesecegi belli olmayan; belki de hi¢
gergeklesmeyecek Oznel bir durumla ilgili endise ve tedirginlik duyma hali olarak
tanimlanabilir.”” (Sahin 2019). Genel olarak tanimlarsak bireyin yasami ve giinliikk hayati
icindeki yasadig1 endise ve korkunun gereginden fazla olma durumu s6z konusudur (Kafes
2021). Anksiyete, korku ve endise halinde bireye olumlu yonii olarak, bireyin yeni kosullara
uyum saglamasinda yardimci oldugu gibi bireyin olumsuz olarak, ruhsal ilerlemesinde ve
gelismesinde itici islev gosterebilir (Karamustafalioglu ve Yumrukegal 2011). Anksiyetenin ne
zaman bireyle uyum sagladigini veya uyum saglayamadigini tespit etmek Onemlidir
(Karamustafalioglu ve Yumrukgal 2011). Anksiyete korku ile karistirilan bir duygudur fakat
anksiyetenin korkudan farki belli bir kaynagi olmamasidir (Coskun 2022). Anksiyete siirecin
ilki olarak korkudan ayrilirken, korkunun bilissel bir durumudur (Townsend 2016). Anksiyete
dis etkenlerden gelen belli bir durumda ortaya ¢ikmayan nedeninin acik bir sekilde ne oldugu
aciklanmayan, biraz daha bireyin igsel olusumlu, bireylerin kendilerini nasil
coztimleyeceklerini bilemedikleri bir duygudur (Coskun 2022). Anksiyetenin fizyolojik
davranislarinda c¢arpinti, nefes darligi, viicutta titreme, asir1 terleme, uyku bozuklugu,
kulaklarda ¢inlama, bas agris1 gibi belirtiler yer alirken psikolojik olarak da igsel sikinti, kotii
bir sey olacak hissi, heyecanlanma gibi belirtiler yer almaktadir (Karamustafalioglu ve
Yumrukgal 2011). Anksiyete belirtilerinden dolay1 gostermis oldugu davranislarin yaninda
kuskuyu arttirabilir ve saldirgan davraniglar sergiletebilir (Coskun 2022). Anksiyete de bu
belirtilerin yaninda kisinin ruh saghigini olumsuz yonde etkileyen, kisiler arasi iletisimde
bozulma meydana getiren, kas gerginligi gibi durumlarda anksiyete patolojik olarak
degerlendirilmelidir (Karamustafalioglu ve Yumrukgal 2011). Anksiyete duygudurum
bozuklugu ile toplumda en ¢ok goriilen ve dnemli isgiicii kaybi ve yeti yitimi sebebidir (Gezgin
ve ark 2010). Anksiyete bireye gore degiskenlik gosterir (Tiirkgapar 2004). Anksiyete
bozukluklar1: ‘“panik atak, agorafobi, 6zgiil fobi, sosyal fobi, ayrilma anksiyetesi bozuklugu,
obsesif kompulsif bozukluk, posttravmatik stres bozuklugu, akut stres bozuklugu, yaygin
anksiyete bozuklugu, genel tibbi duruma bagli anksiyete bozuklugu ve madde kullaniminin yol
act1g1 anksiyete bozukluklarini’” igerir (Tiirk¢apar 2004). Anksiyeteli birey tedavi edilmezse ve
siddeti ilerlerse yaninda depresyon vb. diger ruhsal bozukluklar1 da tasiyabilir (Tiirk¢apar
(Ozakkas 2014). Psikolojide Freud tarafindan insanin ruhsal durumu ile ifade edilen anksiyete,
ilk basta egonun bir parcasi olarak sOylemistir. Bu ifadeden 6nce biyolojik yonde ele alinan
anksiyete Freud’un ¢aligmalari ile psikoloji biliminde yer edinmistir (Coskun 2022).
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Anksiyetenin Olusumu ve Freud Gore Kaygi

Freud “Anksiyete Norozu” terimini sOylemistir ve anksiyetenin iki tipi var demistir.
Anksiyetenin tipinden bir tanesi kontrol altina alimamayan libidodan kaynaklanmaktadir
(Coskun 2022). Fizyolojik belirtilerin zihinsel yansimasi libidonun artmasina bagli olarak
ortaya ¢ikan gerilimdeki fizyolojik artistir (Coskun 2022). Freud bu belirtileri biyolojik dayali
olarak gérmektedir (Coskun 2022). Anksiyetenin diger tipi ise baskilanmis diisiince, endisenin
fazlaca olmas1 hali, arzularin sikintisidir  (Ozakkas 2014). Anksiyetenin  bu tipi
psikonordzlardan sorumludur (Ozakkas 2014 ). Freud bu tiplerden kaynakli anksiyeteyi daha
cok psikolojik etkenlere yakin bulmaktadir (Coskun 2022). Freud’un 1926’da yayimnlanan
kitabinda anksiyete ile ilgili yeni bir teori ortaya ¢ikarmistir (Ozakkas 2014). Bu teoride i¢ ve
dis kaynakli anksiyete de tehlikeli durumlara yeni bir cevap ¢iktigint diisiiniiyordu (Coskun
2022). Freud anksiyete durumlarinin iki tipini belirledi (Ozakkas 2014). Birincisi dogum
olayryla birlikte ilk prototipini yasayan, icgiidiisel stimulusun kars1 koyamadigi etkisidir
(Ozakkas 2014). Ikinci ve daha yaygin olan tipi , tehlikenin olusturdugu bu durumlar disinda
tehlike beklentisi i¢cinde gelisen anksiyetenin olusmasidir. Bu anksiyete bilingdist olur ve
egonun kaynaklarini, tehlikeyi bir baska alana yonlendirecek sekilde yonlendirmeye calisir
(Ozakkas 2014).

Anksiyete Diizeyleri

Peplau (1963) anksiyeteyi en onemli kavramlardan biri olarak degerlendirip dort agsamadan
olusan anksiyete modeli tanimlamustir (Oncel ve Yilmaz 2023).

Hafif Anksiyete: Anksiyetenin bu seviyesi bireyler i¢in ¢ok sorun teskil etmez. Giinliik gerilim
kaynaklidir (Oncel ve Yilmaz 2023). Bu seviyede birey yasadigi anksiyeteden dgrenmesini
arttirip kendini gelistirir (Oncel ve Yilmaz 2023).

Orta Anksiyete: Bu diizeyde bireylerin ¢evrede meydana gelen durumlara kars1 farkindalig
azalir (Oncel ve Y1lmaz 2023) . Bu diizeyde bireyin 6grenmesi hala devam edebilir ama uygun
diizeyde 6grenme degildir. Bu diizeyde bireyde titreme, terleme, kas gerginligi vb. hareketler
goriilebilir (Oncel ve Yilmaz 2023).

Siddetli Anksiyete: Bu seviyede birey algisal olarak 6nemli bir azalma yasamaktadir. Birey en
basit bir gorevi bile tamamlarken zorlanma yasar (Oncel ve Yilmaz 2023). Bu seviyede
ogrenme ve problem ¢6zme durumu olamaz. Bireyde korku, dehset, bulanti, ¢arpinti, gégiis
agris1, daralma vb. Durumlar meydana gelebilir (Oncel ve Yilmaz 2023).

Panik: Bu seviye anksiyetenin en yogun durumudur. Birey ¢evrede olan biteni algilayamaz
haldedir. Kisiler aras1 iletisim yoktur (Oncel veY1lmaz 2023). Saldirgan ve umutsuz davranislar
sergiler. Bu seviyede bireyde intihara egilim goriilebilir bu yonden dikkat edilmelidir. Bireyde
kosma, bagirma, ¢18lik atma, geri cekilme gibi durumlar yer alir (Oncel ve Yilmaz 2023).
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Anksiyete Tedavisi

Anksiyete de pek ¢ok terapi ise yarayabilir. Bunlardan bazilari: ‘‘Psikodinamik psikoterapi,
davranigsal terapi; maruz birakma terapisi ve sistematik duyarsizlagtirma iki yaygin formudur,
bilissel psikoterapi, bilissel davranisci terapi... >’ vb . terapi 6rnekleri vardir. Terapilerin disinda
farmakoterapi uygulanmalidir (Sahin 2019). Ornegin anti-anksiyete, anksiyolitikler,
antidepresanlar, anti-hipertansifler vb. ila¢ gruplarindan uygulanabilir (Townsend 2016).
Psikiyatride anksiyete tedavisinde ilaglarin etkileri ilaca basladiktan sonra 2-6 hafta sonra
etkisini gostermektedir (Gezgin ve ark 2010). ilag tedavisinin yaninda desteleyecek sekilde
terapiler kullanilabilinir (Sahin 2019).

Anksiyeteli Birey ve Psikiyatri Hemsiresi

Hangi hastalik olursa olsun bireyin icgdriisii 6nemlidir. I¢gorii kazanan birey hastaligin
tedavisine daha aktif ve iyilesme siirecini daha etkin kilacaktir (Gezgin ve ark 2010). I¢gorii
kazanmasi i¢in bireyin giivenini kazanmak, bireyle anlasabilmek dnemlidir ve bundan dolay1
psikiyatri hemsirelerine biiyiikk bir pay diismektedir (Gezgin ve ark 2010). Psikiyatri
poliklinigine bagvurarak ila¢ tedavisi almis kisiler ilacin etki etmedigini diisiinerek veya ilacin
yan etkilerinden dolayi tekrar gelmektedirler ve ilacin yan etkilerinden dolayi ilag tedavisini
birakanlar olmaktadir (Gezgin ve ark 2010). Psikiyatri hemsiresi tarafindan verilen psikoegitim
sayesinde hastalikla uyumu, ilacin etki siiresi, ilacin yan etkisi bilgisi ve anksiyeteyle basa
cikma diizeyinde artis olmaktadir (Gezgin ve ark 2010). Literatiirler incelendiginde bireyleri
desteklemeye uygun yapilabilinicek pek ¢ok miidahale ve roller mevcuttur (Oncel ve Yilmaz
2023). Anksiyete ve bozukluklari incelendiginde tedavide sayilan terapiler ve Ornegin
diyalektik davranis¢1 terapi, kabul ve kararlilik terapisi, mindfullness temelli biligsel terapi, 6z
sefkat temelli uygulamalar, sanal gergeklik temelli miidahaleler, miizik terapileri, kas gevseme
teknikleri, enerji terapileri, aroma terapiler uygulanabilmektedir (Oncel ve Yilmaz 2023).
Aromaterapinin, hipnoterapi, meditasyon, miizik terapilerin, tamamlayici terapiler gibi bir¢cok
terapi cesidinin yara iyilestirici, kaygi ve anksiyete giderici etkisinden sdz edilmektedir (Oz
2022). Psikiyatri hemsireleri tibb1 tedavisinin yaninda ailesi ile ig birligi yaparak bireyin
tedavisinde gosterecegi olumlu gelismeye olan uyumunda 6énemli bir yere sahiptir (Gezgin ve
ark 2010). Uzman psikiyatri hemsireleri; bireye, aileye ve topluma birinci derece ruh sagligi
bakim hizmeti sunmaktadir (Gezgin ve ark 2010). Bireyin ihtiyaclarini degerlendirip uygun
asamal1 tan1 ve tedavisinde, bir sekilde olumlu yonde gelismek icin aile ile is birligi onemlidir
(Gezgin ve ark 2010). Birey hemsirenin dediklerinin anlamakta giicliik ¢cekse bile hemsire birey
ve ailesiyle rahatlatic1 bir sekilde konusmaya devam etmelidir (Oncel ve Yilmaz 2023). Bu tiir
miidahaleler sagligin korunmasi, gelismesi, terapotik ortam sunulmasi ve yonetimi, kriz

miidahalesi ve danigmanliginda 6énemli rol oynamaktadir (Gezgin ve ark 2010).
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SONUC

Bireylerin anksiyete yasamasi ¢esitli sekilde her an ve her yerde olabilir. Yasamini etkileyici,
kisiler aras1 iligkilerin bozulacagi, yasam kalitelerini diisiiriici sekilde meydana
gelebilir. Anksiyete toplumun kiiltiiriine veya bireye gore farklilik gosterebilir. Bireylerin
anksiyeteye karsi i¢cgorii olusturarak tedavi edilmesi 6nemlidir. Psikiyatri hemsireleri bireye
icgorii kazandirmakta yardimci olarak ilag tedavisinin devamliligini saglamalidir. Ilag
tedavisinin yaninda yapabilecegi terapileri, aile ile is birligi kurarak bireyi topluma geri
kazandirmasina yardimci olup, toplumda bakim hizmeti sunmalidir.
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OZET

Adli vakalarda, 6zellikle siddet suglarinda, kan ve kan lekeleri olay yerinde en yaygin goriilen
biyolojik delillerden biridir ve bu lekeler, bir sucun ispatina yonelik olarak 6nemli bir rol oynar.
Suglular, bu delillerden kurtulmak amaciyla genellikle kan lekelerini temizlemeye veya
yikamaya calisirlar. Bir bagka acgidan cinsel saldir1 vakalarinda ise siiphelinin kimligini
belirlemede en Onemli biyolojik o6rneklerden biri semen lekeleridir. Bu lekeler, magdurun
viicudu, kiyafetleri veya ¢evredeki diger ylizeylere (carsaf, tisort, pantolon, i¢ ¢camasirt vb.)
transfer olabilir. Ancak, siipheliler sugu ortbas etmek i¢in, magdurlar ise korku, panik veya
endise gibi psikolojik durumlar nedeniyle bu giysi ve esyalar1 temizleme egiliminde olabilirler.
Bu durum, biyolojik delillerin kimlik tespiti amaciyla kullanilmasin1 engellemektedir. Son
yillarda arastirmalar, yikanmis kiyafetler, yiizeylerden de DNA profillemesi yapmanin
miimkiin olabilecegini 6ne stirmiistiir [1,2,3,4].

Bu calismada, farkli sicakliklarda (40°C, 60°C ve 90°C) yikanmis kan ve semen lekeli naylon
ve pamuklu kumaglardan adli DNA profillemesi yapilabilirliginin belirlenmesi amaglanmustir.

Sonug olarak, DNA ekstraksiyon yontemleri, yikama kosullar1 ve kumaslardan elde edilen
DNA miktarlar karsilagtirilmis ve tim orneklerden DNA elde edilebilecegi, elde edilen
DNA'nm kimlik tespiti i¢in kullanilabilir oldugu gosterilmistir. Bu bulgular, kan lekeli
kumaslarin yikansa bile sugun fiziksel kanit1 olarak degerlendirilebilecegini ve olay yeri, fail
ve magdur arasinda iligki kurulabilecegini ortaya koymustur. Ayrica, camasir yikama nedeniyle
delil kaybolmus olacagini diisiinen magdurlara umut olabilecegi vurgulanmaistir.

Anahtar Kelimeler: Adli Bilimler, Adli Genetik, Kan ve Semen Lekeleri, Yikanmis
Giysilerden DNA Geri Kazanimi, Zorlu Orneklerden DNA Profillerinin Elde Edilmesi

ABSTRACT

In forensic cases, particularly in violent crimes, blood and bloodstains are among the most

found biological evidence at crime scenes, playing a significant role in proving the occurrence
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of a crime. Perpetrators often attempt to eliminate such evidence by cleaning or washing the
bloodstains. In sexual assault cases, one of the most important biological samples for
identifying the suspect is semen stains. These stains can transfer to the victim's body, clothing,
or other surfaces (e.g., sheets, t-shirts, pants, underwear). However, suspects may clean these
items to cover up the crime, while victims may also clean their clothes and belongings due to
psychological states such as fear, panic, or anxiety. This action can prevent the use of biological
evidence for identification purposes.

Recent studies suggest that DNA profiling might still be possible from washed clothing and
surfaces. This study aims to investigate whether forensic DNA profiling can be performed on

nylon and cotton fabrics stained with blood and semen, washed at different temperatures (40°C,
60°C, and 90°C).

The results showed that DNA could be successfully extracted from all samples, and the
extracted DNA was usable for identification purposes. These findings indicate that even after
washing, bloodstained fabrics could still be considered physical evidence of a crime and could
link the crime scene, the perpetrator, and the victim. Moreover, it highlights the potential hope
for victims who believe that their evidence might have been lost due to washing.

Keywords: Forensic Sciences, Forensic Genetics, Blood and Semen Stains, DNA Recovery
from Washed Clothing, DNA Profiling from Challenging Samples
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OZET

Amag; bu calisma Tip 2 DM’li hastalarin hastaliklarin1 kabullenmelerinin 6z yonetimlerine ve
hastaliga uyumlarina etkisini belirlemek amaciyla yapildi. Materyal ve metot; calisma
tanimlayici-analitik tipte yapilmistir. Caligmanin verileri Aralik 2023- Subat 2024 tarihleri
arasinda Tirkiye’nin dogusundaki bir egitim ve arastirma hastanesinde toplandi. Evrenin
kiiciilmemesi icin o6rneklem se¢imine gidilmeyerek tiim evrene ulasilmaya calisildi. Verilerin
toplanmasinda Hasta Bilgi Formu, Hastaligi Kabul Olgegi, Diyabet Oz Yonetim Skalas1 ve
Kronik Hastaliklara Uyum Olgegi kullanildi. Verilerin degerlendirilmesinde Pearson ve
Spearman korelasyon, Regresyon analizleri kullanildi. Bulgular; hastalarin hastaligi kabul
puan ortalamasi 24.62+7.21, diyabet 6z yonetim puan ortalamasi 5.72+1.65 ve kronik
hastaliklara uyum puan ortalamsi1 84.67+12.35 bulundu. Hastalig1 kabul ile diyabet 6z yonetim
ve kronik hastaliklara uyum puanlari arasinda pozitif yonlii anlamli bir iliski oldugu, hastalig
kabul diizeyi arttik¢a, diyabet 6z yonetimi ve kronik hastaliklara uyumun da artti§1 bulundu.
Hastalig1 kabuliin diyabet 6z yonetimindeki degisimin (%16.2), kronik hastaliklardaki uyumun
(%20.9) ¢ok azimi agikladigr bulundu. Sonug¢; hastalarin %56.3’{inlin diyabet ve tedavisine
yonelik egitim aldig1, %86.3 iiniin ila¢larini diizenli kullandig: tespit edildi. Hastalarin hastalig:
kabul diizeyi arttikca, diyabet 6z yonetimi ve kronik hastaliklara uyumlarinin da arttig1 tespit
edildi. Hastalarin hastaliklarini kabul etmesinde, diyabet 6z yonetimlerinin iyilestirilmesinde
ve hastaliklarina uyumlarmin artirillmasina yonelik hemsirelik girisimlerinin uygulanmasi

Onerilmektedir.

Anahtar Kelimeler: Diyabet, Hastaliga uyum, Hastalig1 kabul, Oz yonetim, Hemsirelik bakim1
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ABSTRACT

Aim; this study was conducted to determine the impact of illness acceptance on the self-
management and disease adherence of patients with Type 2 Diabetes Mellitus. Material and
method; the study was conducted in a descriptive-analytical type. The data for the study were
collected between December 2023 and February 2024 at an education and research hospital in
the eastern part of Turkey. In order to prevent a reduction in the population, a sampling method
was not applied, and an attempt was made to reach the entire population. The data were
collected using the Patient Information Form, Illness Acceptance Scale, Diabetes Self-
Management Scale, and Chronic Disease Adherence Scale. Pearson and Spearman correlation
and regression analyses were used to evaluate the data. Results; the mean score of illness
acceptance was 24.62+7.21, the mean score of diabetes self-management was 5.72+1.65, and
the mean score of chronic disease adherence was 84.67+12.35. A positive and significant
relationship was found between illness acceptance and diabetes self-management and chronic
disease adherence scores. As the level of illness acceptance increased, both diabetes self-
management and chronic disease adherence also increased. IlIness acceptance explained a very
small amount of the change in diabetes self-management (16.2%) and chronic disease
adherence (20.9%). Conclusion; it was determined that 56.3% of the patients received
education about diabetes and its treatment, and 86.3% regularly used their medications. As the
level of illness acceptance increased, so did diabetes self-management and chronic disease
adherence. It is recommended that nursing interventions be implemented to improve patients'
illness acceptance, enhance their diabetes self-management, and increase their disease
adherence.

Keywords: Diabetes, Disease adherence, Iliness acceptance, Self-management, Nursing care

GIRIS
Diyabet, insiilin hormonunun eksikligi veya insiilinin etki mekanizmasindaki bozukluklar
nedeniyle meydana gelen, sebep oldugu komplikasyonlardan dolay1 organlarda islev kaybina

neden olarak yasam kalitesini ve siiresini azaltan, is giicii kayiplarina neden olarak hem sosyal
hem de ekonomik agidan agir bir yiik olan kronik bir metabolizma hastaligidir (TEMD, 2024.).

Uluslararas1 Diyabet Federasyonu’nun (IDF) yayimladigi son atlasta 2021 yilinda diinyada, 537
milyon kisinin diyabetli oldugu ve bu sayinin 2030°da 643 milyona; 2045°te ise 783 milyona
ulasacagi ongoriilmektedir. Avrupa’da ise 2021°da 61 milyon kisinin diyabetli oldugu ve bu
sayimnin 2030°da 67 milyona; 2045°te ise 69 milyona ulagsacagi dngoriilmektedir (IDF, 2021).
Tiirkiye’de ise 9 bin kisinin diyabet hastas1 oldugu belirtilmistir (IDF, 2021). Tiirkiye Diyabet
Epidemiyolojisi Calismasi (TURDEP-I ve II) sonuglarina gére 1998 yilinda %?7.2 olan diyabet
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prevalansi, 2010°da %90 oraninda artis gostererek artarak %13.7’ye ¢ikmistir (Satman ve ark.,
2013).

Hastalarin hastaliklarin1 kabullenmeleri ve 6z yeterliliklerinin yiiksek olmasi, tedavi ve
bakimlarimi siirdiirmelerinde onemli birer unsurdur. Kronik hastaliklarin émiir boyu devam
etmesi, tedavisinin tam olarak yapilamamasi, alevlenme durumunun olmasi gibi durumlar
hastaligin kabuliinii etkilemektedir (Sireci ve Karabulutlu, 2017; Besen ve Esen, 2011; Inkaya
ve ark., 2016). Bu baglamda hastaligin kabulii, bireylerin tedavi ve bakimlarina uyum saglamasi
acisindan onem arz etmektedir (Sireci ve Karabulutlu, 2017). Kabul edilmeyen bir durumla bas
edebilme pek de miimkiin degildir (Inkaya ve ark., 2016). S6z konusu diyabet hastalarindan
hastaligin1 kabul edenlerin, giinliik yasamlarina rahatlikla devam ettigi, hastali§in beraberinde
getirdigi kisisel, ailesel, mesleki ve toplumsal problemlerin tistesinden gelebildigi belirtilmistir
(Demirtag ve Akbayrak, 2009). Yapilan bir calismada diyabet hastaligini kabullenme diizeyi
diisiik olan hastalarin 6z bakim gii¢lerinin diisiik oldugu, daha depresif olduklar1 ve HbAlc
degerlerinin daha yiiksek oldugu belirlenmistir (Schmitt ve ark., 2014). Diyabet hastalarinin
hastaliklarin1 kabul etme diizeyleri arttik¢a tedaviye ve kronik hastaliga uyumlari artmaktadir
(Ozkaptan ve ark., 2019; Kiitmeg¢ Yilmaz, 2024).

Diyabete bagli olarak ortaya cikabilecek komplikasyonlarin onlenmesi veya geciktirilmesi
amaciyla diyabeti olan bireylerin, hastaliklarini kararlilikla stirdiirebilmeleri ve 1yi yonetmeleri
olduk¢a énemlidir (Aytemur ve Inkaya, 2022). Bunlar1 yapabilmek igin bireylerin diyabet 6z
yonetimlerinin iyi olmasi gerekir. Diyabetli bireylerde 6z yonetim, tibbi ilag ve beslenme
tedavilerine ve ayrica fiziksel aktiviteye uyumu saglayan davraniglardir (Yiiksel ve Bektas
2021). lyi bir diyabet 6z ydnetimi, diyabetli hastanin tedavi ve bakimina uyumunu saglayarak
0z bakimini en 1yi sekilde saglamasini, hastanin kendi hastaligin1 kabullenmesini, diyabetin
neden olabilecegi komplikasyonlarin goriilme durumunun en aza indirilmesini ve bireylerin
yasam kalitesinin artmasini saglamaktadir (Eroglu ve Sabuncu 2019; Giineysel Bakir ve
Zengin, 2023).

Bireylerin hastaliga gosterecekleri uyum ile hastalik siiresindeki sorunlarla bas edebilmesi,
yasam tarzi degisikliklerini benimsemesi, degisen durumlara uyum saglamasi ve olumsuz
deneyimleri az yasamas: beklenmektedir (Inel Manav ve ark., 2021). Diyabet hastalarmin
tedavi ve bakimin disinda, kilo kontrolii, beslenme, egzersiz ve ayak bakimi gibi yasam
tarzindaki degisikliklerini yonetmeleri gerekmektedir. Bu durum hastalarin hastaliklarina
uyumlarint zorlagtirmaktadir. Kiitme¢ Yilmaz’in yaptigi c¢alismada diyabetli bireylerin
hastaliga uyumlarinin aclik kan sekeri, ila¢ kullanimi, hastaneye yatis gibi degiskenler iizerinde
etkili oldugu belirtilmistir (Kiitme¢ Yilmaz, 2024). Farkli kronik hastaliklara yonelik yapilan
caligmalarda da hastalia uyumun, yasam tarzi degisikliklerine olumlu etkisi oldugu
belirlenmistir (Aslan ve ark., 2021; Bilgi¢ ve Pehlivan, 2023; Turen ve ark., 2021).
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Hemgireler tarafindan saglanan bakimda hastaligi kabul ve uyumun degerlendirilmesi, 6z
yonetimin basarili olmasi acisindan 6nemlidir. Yapilacak olan genis ¢apli degerlendirmede
hastaligin kabullenilmesini ve hastaliga uyumu etkileyen faktorlerin belirlenmesi ile 6zellikle
diyabetin bakim ve tedavi slirecinde olumlu sonuglar alinacag: diisiintilmektedir. Literatiirdeki
caligmalarin ¢ogu tedaviye uyumu ele almis olup, kronik hataliga uyum ve hastaligi kabul
degiskenleri ile iliskisine bakildig1 calismalara da rastlanmistir (Ar1 ve Ozdelikara, 2022; inel
ve ark., 2021). Tip 2 diyabetli bireylerde hastaligi kabuliin kronik hastaliga uyuma etkisinin
incelendigi sadece bir ¢alismaya ulagilmistir (Kiitme¢ Yilmaz, 2024). Bununla birlikte tip 2
diyabetli bireylerde hastaligi kabuliin 6z yonetime ve kronik hastaliga uyuma etkisinin
incelendigi bir ¢alismaya rastlanmamistir. Bu ¢alisma tip 2 diyabetli hastalarin hastaliklarini
kabullenmelerinin 6z ydnetimlerine ve hastaliga uyumlarina etkisini belirlemek amactyla

yapildi.
Arastirmanin Sorulari
1. Tip 2 DM’li hastalarin hastaliklarini kabullenme diizeyleri nedir?

2. Tip 2 DM’li hastalarin hastaliklarint kabullenme diizeylerinin 6z yonetimlerine etkisi var

midir?

3. Tip 2 DM’li hastalarin hastaliklarin1 kabullenme diizeylerinin hastaliga uyumlarina etkisi var

midir?
MATERYAL- METOD
Arastirmamn Tipi: Aragtirma tanimlayici tipte bir caligmadir.

Arastirmanin Yapilacag Yer ve Zaman: Arastirma Aralik 2023- Subat 2024 tarihleri arasinda
Tiirkiye nin dogusundaki bir hastanede yapilmistir.

Arastirmanin Evreni ve Orneklemi: Arastirmanin evrenini, Aralik 2023- Subat 2024 tarihleri
arasinda hastanede yatmakta olan, arastirmaya katilmay1 kabul eden ve aragtirma kriterlerine
uyan 380 Tip 2 DM’li hasta olusturdu. Evrenin kiigiilmemesi i¢in orneklem se¢imine
gidilmeyerek tiim evrene ulasilmaya calisildi.

Arastirmanin Degiskenleri
Bagiml Degiskenler: Diyabetli hastalarin 6z yonetim ve hastaliga uyum olgekleri puanlaridir.

Bagimsiz Degiskenler: Diyabetli hastalarin hastaligi kabullenme 6lgegi puanlar1 ve hastalarin
ozellikleridir.

Arastirmaya Alinma Kriterleri;
- Tip 2 DM tanis1 alan,

- Arastirmaya katilmaya kabul eden,
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- 18 yas iistii bireyler alindi.

Arastirmanin Dislanma Kriterleri;

- Isitme ve iletisim problemi olan,

- Psikiyatrik bir hastalig1 (Alzheimer, demans vb.) olan bireyler arastirma dis1 birakildi.

Veri Toplama Araglari: Arastirma verilerinin toplanmasinda, Hasta Bilgi Formu, Hastalig
Kabul Olgegi, Diyabet Oz Ydnetim Skalas1 ve Kronik Hastaliklara Uyum Olgegi kullanilmustir.

Hasta Bilgi Formu: Hastalarin sosyo-demografik ve hastalik ile ilgili degiskenlerinin yer aldigi,
literatiir taranarak hazirlanan 12 sorudan olusmaktadir.

Hastaligi Kabul Olcegi: Hastalig1 kabul diizeyini belirlemek amaciyla Felton ve Revenson
(1984) tarafindan “Acceptance of Illness Scale” adiyla gelistirilen 6lgegin Tiirkge gecerlik ve
giivenirlik caligmasini Besen (2009) yapmistir. 1 puan “Tamamen Katiliyorum”, 5 puan “Hig
Katilmryorum” olacak sekilde puanlandirilan 6lgek sekiz maddeden olusmaktadir. Olgekten en
diisiik 8, en yliksek 40 puan alinmakta olup 6. madde ters puanlanmaktadir. Hastalig1 kabuliin
yiiksek olusu, uyumu ve fiziksel rahatsizligin az hissedilmesini gosterir. Hastalig1 kabul oran
ne kadar yiiksek ise hastaligin neden oldugu olumsuz duygular ve tepkiler o oranda azdir.
Olgegin Tiirkge gegerlik ve giivenirligi calismasinda Cronbach alfa degeri 0.79 olarak
bulmustur (Felton ve Revenson, 1984; Besen, 2009).

Diyabet Oz Yénetim Skalasi (DOYS): Skala Schmitt tarafindan 2013’te diyabetli hastalarin
diyabet 6z yonetimlerini incelemek amaciyla gelistirilen 6lgek 16 maddeden olusan bireysel
degerlendirme aracidir (Schmitt 2013; Eroglu ve Sabuncu 2019). Olgegin Tiirkge gegerlik ve
giivenirligi Eroglu ve Sabuncu tarafindan yapilmis olup (Eroglu ve Sabuncu 2019), 4 alt
boyuttan olugmaktadir.

*  Glikoz Yoénetimi: 1,4, 6, 10, 12 (4. ve 12. maddeler ilag kullanimina, 1., 6. ve 10. maddeler
kan sekeri izlemine yoneliktir).

*  Diyet Kontrolii: 2, 5, 9, 13

»  Fiziksel Aktivite: 8, 11, 15

*  Saglik Hizmetlerinin Kullanimz: 3, 7, 14

» 16. madde herhangi bir alt boyuta dahil degildir.

4’11 likert tipte olan 6l¢egin puanlamasi; 0. Bana hi¢ uymuyor, 1. Bana biraz uyuyor, 2. Bana
onemli dl¢iide uyuyor, 3. Bana ¢ok uyuyor seklindedir. Olgegin Cronbach alfa degeri 0.85
olarak bulunmustur (Eroglu ve Sabuncu 2019).

Kronik Hastaliklara Uyum Olgcegi (KHUQ): Kronik hastaliklarda hastalarin  hastaliga
uyumlarin1 degerlendirmek i¢in Atik ve Karatepe (2016) tarafindan gelistirilmistir. 25 madde
ve 3 alt boyuttan olugsmaktadir. Fiziksel uyum alt boyutundan (1, 9, 10, 13, 14, 15, 16, 18, 22,
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23, 24) maksimum 55, minimum 11 puan; sosyal uyum alt boyutundan (2, 3, 5, 7, 17, 19, 25)
maksimum 35, minimum 7 puan; psikolojik uyum alt boyutundan (4, 6, 8, 11, 12, 20, 21)
maksimum 35, minimum 7 puan alinmaktadir. Olgekten toplam 125 puan almabilmektedir.
Hem alt boyutlardan hem de 6l¢egin tamamindan alinan puanin yiiksek olmasi, hastalarin
hastaliga uyumlarinin yiiksek oldugunu gostermektedir. Olgegin Cronbach alfa degeri 0.88
olarak bulunmustur (Atik ve Karatepe, 2016).

Verilerin Toplanmasi: Hastanede yatmakta olan, dislanma kriterlerine gére uygun Tip 2 DM
hastalar1 belirlendi. Arastirmanin amaci agiklanip, hastalarin onami alindiktan sonra veriler
toplanmaya baslandi. Verilerinin toplanmasinda “Hasta Bilgi Formu”, “Hastaligi Kabul
Olgegi”, “Diyabet Oz Yoénetim Skalas1” ve “Kronik Hastaliklara Uyum Olgegi” kullanilds.
Veriler arastirmacilar tarafindan yiiz yiize goriisme teknigi ile yaklasik 20-25 dk olacak sekilde
toplandi.

Verilerin Degerlendirilmesi: Arastirmanin verileri SPSS for Windows 22 paket programu ile
analiz edilmis olup, anlamlilbik diizeyi p< 0.05 olarak kabul edilmistir. Verilerin
degerlendirilmesinde; sayilar, yiizdelikler, max ve min degerler, standart sapma ve ortalama
kullanildi. Verilerin normallik dagilimi Kurtosis ve Skewness katsayilarina gore yapildi.
Olgekler arasindaki iliskinin degerlendirilmesinde Pearson, Spearman korelasyon analizleri ve
Regresyon analizi kullanildi.

Arastirmanmin  Giigliikleri ve Simirliliklari: Aragtirmanin 6rneklemini sadece Tiirkiye nin
dogusundaki bir hastanede yatmakta olan Tip 2 DM hastalar1 olusturmas: bu arastirmanin
siurliliklart igerisinde yer almaktadir. Arastirmanin yalnizca bir kurumda yapilmis olmasi ve

belirli tarihlerde sinirlandirilmasi arastirmanin diger sinirliklarini olugturmaktadir.

Arastirmanin Etik Yonii: Arastirmaya katilacak bireylerin belirlenmesinde goniilliiliikk esas
almmustir. Arastirmanin yapilabilmesi icin Agr1 Ibrahim Cegen Universitesi Etik Kurulu’ndan

ve calismanin yapilacagi hastaneden izin alinmaistir.

Arastirmanin Destekleyicisi: Bu arastirma 2209-A Universite Ogrencileri Arastirma Projeleri
Destekleme Programi 2023 yil1 1. Déneminde desteklenmeye hak kazanmis olup aragtirmanin
finans destek¢isi TUBITAK tir. (Proje No: 1919B012309942)

BULGULAR

Katilimeilarin demografik 6zellikleri Tablo 1’de sunulmustur.

Tablo 1. Katilimcilarin Demografik Ozellikleri

n %
Cinsivet Kadin 225 59.2
insiye
4 Erkek 155 408
] Evli 331 87.1
Medeni Durum
Bekar 49 129
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Okuryazar degil 93 24.5
Okuryazar 71 18.7
Egitim Diizeyi Ilkokul mezunu 119 313
Lise mezunu 69 18.2
Yiiksekokul/Lisans ve iistii 28 74
Ev hanimi 181 47.6
Emekli 64 16.8
Meslek Memur 47 12.4
Isci 76 20.0
Diger 12 3.2
1-2yil 87 229
3-5y1l 130 34.2
Diyabet Siiresi
5-10 y1l 86 22.6
10 y1l distii 77 20.3
Diyabetin Tedavisi ve Bakimina Aldim 214 56.3
Yonelik Egitim Alma Almadim 166 43.7
Sadece diyet tedavisi 63 16.6
Oral antidiyabetik (Seker Hastalig1 Hap1) 144 37.9
Diyabet Tedavisinin Tipi Insiilin (igne) 106 279
1C:lr:zl?Itlltldlyabetlk (Seker hastalig1 hapi) + 67 176
ilaclar Diizenli Kullanma Evet 328 803
Hay1r 52 13.7
Sayisal Degiskenler n Min. Max. Ort. SS.
Yas 380 18 94 57.21 12.91
Kilo 380 40 120 75.81 12.65
Boy (cm) 380 145 197 167.30 8.59
Beden Kiitle Indeksi (BKT) 380 16 43 27.07 4.36

* Birden fazla isaretleme yapilmustir.

Tablo 1’de goriildiigi gibi, katilimcilarin %59.2°si kadindir, %87.1°1 evlidir, %31.3’1 ilkokul
mezunudur ve %47.6’s1 ev hanimidir. Katilimcilarin %34.2°si 3-5 yildir diyabet hastasidir,
%356.3’1 diyabet ve tedavisine yonelik egitim almistir, %37.9 diyabet tedavi tipi oral
antidiyabetiktir, katilimcilarin %86.3’1 ilaglarini diizenli kullanmaktadirlar. Katilimcilarin yas
ortalamasi 57.21+12.91, ortalama kilo 75.81+£12.65, ortalama boy 167.30+8.59 ve ortalama
BKI127.01+4.36°dur.

Tablo 2. Hastahg Kabul Olgegi, Diyabet Oz Yonetim Skalast (DOYS) ve Kronik Hastaliklara Uyum Olgegi
(KHUO) Olgeginden Alinan Puanlarin Dagilimi

Olcek ve Alt Olcekler n Min. Max. Ort. SS.

Hastalig1 Kabul Olgegi 380 8.00 40.00 24.62 7.21
Diyabet Oz Yonetim Skalas1 (DOYS) 380 1.25 10.00 5.72 1.65
Kronik Hastaliklara Uyum Olgegi (KHUO) 380 52.00 121.00 84.67 12.35
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Tablo 2’de goriildiigii gibi katilimeilar, Hastalig1 Kabul Olgeginden ortalama 24.62+7.21 puan,
Diyabet Oz Yénetim Skalasi (DOYS) Olceginden ortalama 5.72+1.65 puan ve Kronik
Hastaliklara Uyum Olgegi (KHUO) toplamindan 84.67+12.35 puan almislardir.

Tablo 3. Hastaligi Kabul, Diyabet Oz Yonetim Skalas1 ve Kronik Hastaliklara Uyum Olgekleri Arasindaki
[liskinin Incelenmesi

. . e re Kronik Hastaliklara
Hastalig1 Kabul ~ Diyabet Oz Yonetim .
Olgegi Skalast (DOYS) Uyum Olegi
(KHUO)
r 1 0.405 0.459
Hastalig1 Kabul Olgegi p - 0.000 0.000
n 380 380 380
r 0.405 1 0.649
Diyabet Oz Yénetim Skalas1 (DOYS) p 0.000 - 0.000
n 380 380 380
r 0.459 0.649 1
Kronik Hastaliklara Uyum Olgegi (KHUO) p 0.000 0.000 -
n 380 380 380

Tablo 3’de goriildiigii gibi Hastaligr Kabul Olgek puani ile Diyabet Oz Yonetim Skalasi ve
Kronik Hastaliklara Uyum 6l¢ek puanlari arasinda istatistiksel olarak anlamli, pozitif yonlii ve
diistik diizeyli bir iligki vardir (p<0.05).

Tablo 4. Diyabet Oz Yénetim Skala ve Kronik Hastaliklara Uyum Olgek Puanlarinin Hastaligi Kabul Olgek
Puanina Etkisini Gosterir Regresyon Analizi

Diyabet Oz Yonetim Beta Standart Standart ¢ %95 Giiven Arahg:

Skalas1 Hata Beta P

Sabit katsay1 3.444 0.276 12.489 0.000 2.902 3.987

Hastalig1 Kabul

o 0.093 0.011 0.405 8.608 0.000 0.071 0.114

Olgegi

Kronik Hastahklara Uyum Olcegi

Sabit katsay1 65.301 2.009 32.504 0.000 61.350 69.251

Hastaligi Kabul

Olas gt habu 0.787 0.078 0.459 10.043 0.000 0.633 0.941
cegi

Tablo 4’te goriildiigii gibi, regresyon analizi, Diyabet Oz Yonetim Skala ve Kronik Hastaliklara
Uyum Olgek puanlarmin Hastaligi Kabul Olgek puanma etkisini ortaya koymak igin
uygulanmstir. Bu analiz sonucunda, Diyabet Oz Yo6netim Skala (R=0.405, R2adjusted=0.162,
F(1,378)=74.091; p=0.000) ve Kronik Hastaliklara Uyum Olgek puanlari ile Hastalig1 Kabul
Olgek puani (R=0.459, R2adjusted=0.209, F(1,378)=100.854; p=0.000) arasinda anlamli bir
iliski oldugu belirlenmistir. Hastalig1 Kabul puani, Diyabet Oz Y6netiminin %16.2’sini, Kronik
Hastaliklara Uyum puaninin %20.9’unu agiklamaktadir.

Regresyon analizinin sonucuna gore Hastalign Kabul Olgek puanini yordayan regresyon

denklemi ise su sekildedir; Hastaligi Kabul Olgek puani= (0.093 x B Diyabet Oz Yo6netim
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puani) + (3.444). Hastalign Kabul Olgek puami= (0.787 x Kronik Hastaliklara Uyum puani) +
(65.301).

SONUC

Calisma sonucunda tip 2 diyabetli bireylerin hastaligi kabuliin ve diyabet 6z yonetimlerinin
ortalamanin biraz iistiinde oldugu, kronik hastaliga uyumlarinin ise ortalamanin altinda oldugu
belirlenmistir. Hastalarin hastaligi kabul etmelerinin diyabet 6z yonetimlerini ve hastaliga
uyumlarini olumlu yonde etkiledigi saptanmustir.

Diyabete bagh gelisebilecek komplikasyonlarin 6nlenmesinde, yasam kalitesinin artirtlmasinda
hastalig1 kabullenmenin 6nemli oldugu yadsinamaz. Kabullenilen bir durumla bas etmenin daha
kolay oldugu diisiiniilmektedir. Bu baglamda bakim uygulayicist olan hemsirelere dnemli
gorevler diismektedir. Hemsireler tip 2 diyabet hastalarinin hastaligi kabullenme diizeylerini
belirleyip, 6z yonetimlerine ve hastaliga uyumlarina yonelik hemsirelik siirecini planlamalidir.
Ayrica hastalarin hastaligi kabullenmeleri, 6z yoOnetimlerini iyilestirmek ve hastaliga
uyumlarini saglamak icin gerekli egitimlerin verilmesi ve disiplinler arasi degerlendirmelerin
yapilmasi onerilmektedir.
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OZET

CRISPR-Cas13d sistemi, RNA diizenleme alaninda 6nemli bir ara¢ olarak one ¢ikmaktadir.
Ancak, bu sistemin kullanimi sirasinda ortaya c¢ikan hedef disi etkiler, ozellikle klinik
uygulamalarda ciddi sorunlara yol agabilmektedir. Bu nedenle, hedef dis1 etkilerin tespiti ve
minimize edilmesi, CRISPR-Cas13d'nin etkinligini artirmak i¢in kritik bir dneme sahiptir. Bu
calismanin amaci, CRISPR-Cas13d sisteminin RNA diizenleme siirecindeki hedef dis1 etkilerin
tespit edilmesi ve bu etkilerin minimize edilmesine yonelik stratejiler gelistirilmesidir. Bu
sayede, RNA diizenleme teknolojisinin klinik uygulamalarda daha giivenli ve etkili bir sekilde
kullanilmas1 hedeflenmektedir. Calismada, mevcut literatiir kapsamli bir sekilde incelenmis ve
sgRNA'in birincil ve ikincil yapisinin hedef dis1 etkiler {izerindeki rolii analiz edilmistir.
Analizler, bu yapilarin hedef dis1 etkileri azaltmada kritik bir rol oynadigini ortaya koymustur.
Bu bulgular 1s181nda, gelistirilmis olan DeepCas13 adli bir model se¢ilmis ve bu modelin
gelistirilmesi iizerine yogunlasilmistir. Derin 6grenme yontemleri kullanilarak, modele
sgRNA'nin 3 boyutlu yapisinin entegre edilmesinin, hedef dis1 etkileri onemli o6lgiide
azaltabilecegi  Ongoriilmiistiir.  Literatiirdeki  bulgular da, RNA'nin {i¢ boyutlu
konformasyonunun dikkate alinmasinin, CRISPR-Cas13d sisteminin hedef spesifikligini
artirdigin1 desteklemektedir. DeepCas13 modeli iizerinde yapilan calismalar, sgRNA'nin
yapisal Ozelliklerinin hedef dis1 etkileri azaltmadaki potansiyelini ortaya koymaktadir. Bu
caligma, CRISPR-Cas13d sisteminin hedef dis1 etkilerinin derin 6grenme yontemleriyle nasil
optimize edilebilecegini gostermekte ve gelecekteki gen diizenleme c¢aligmalart icin yeni bir
perspektif sunmaktadir. sgRNAmin 3 boyutlu yapisinin dikkate alinmasi, bu alanda yeni
yontemlerin gelistirilmesine dnemli bir katki saglayacaktir.

Anahtar Kelimeler: CRISPR-Cas13d, hedef dis1 etkiler, derin 6grenme, RNA hedefleme,
DeepCas13, sgRNAn ii¢ boyutlu yapisi.
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ABSTRACT

The CRISPR-Cas13d system stands out as a significant tool in the field of RNA editing.
However, off-target effects that arise during the use of this system can lead to serious issues,
particularly in clinical applications. Therefore, the detection and minimization of off-target
effects are of critical importance to enhance the efficacy of CRISPR-Cas13d. The aim of this
study is to identify the off-target effects in the RNA editing process of the CRISPR-Cas13d
system and to develop strategies to minimize these effects. By doing so, the goal is to enable
the safer and more effective use of RNA editing technology in clinical applications. In the study,
the existing literature was comprehensively reviewed, and the role of the primary and secondary
structures of sgRNA in off-target effects was analyzed. The analyses revealed that these
structures play a critical role in reducing off-target effects. Based on these findings, a model
named DeepCasl3 was selected, and efforts were concentrated on its development. By
integrating the three-dimensional structure of sgRNA into the model using deep learning
methods, it is predicted that off-target effects could be significantly reduced. Literature findings
also support that considering the three-dimensional conformation of RNA enhances the target
specificity of the CRISPR-Cas13d system. Studies conducted on the DeepCasl3 model
demonstrate the potential of SgRNA's structural features in reducing off-target effects. This
study demonstrates how off-target effects of the CRISPR-Cas13d system can be optimized
using deep learning methods and offers a new perspective for future gene editing studies.
Considering the three-dimensional structure of sgRNA could contribute significantly to the
development of new methods in this field.

Keywords: CRISPR-Cas13d, off-target effects, deep learning, RNA targeting, DeepCasl3,
three-dimensional structure of SgRNA.

GIRIS

Gen diizenleme teknolojileri, son yillarda molekiiler biyoloji ve genetik alanlarinda ¢igir acan
ilerlemeler kaydetmistir. Bu teknolojiler arasinda CRISPR (Clustered Regularly Interspaced
Short Palindromic Repeats) sistemi, DNA ve RNA diizenleme calismalarinda devrim
yaratmigtir. CRISPR-Cas sistemi, bakteri hiicresinin yabanci genetik materyali taniyip yok
edebildigi veya faj enfeksiyonuna karsi direng gosterebildigi bir adaptif bagisiklik stratejisidir.
Bu sistem, bakterinin ¢evresindeki viriisleri tantyip bunlara kars1 savunma gelistirebilmesini
saglar. CRISPR sistemleri, baslangicta prokaryotlarda adaptif bagisiklik sistemi olarak
kesfedilmis olsa da glinlimiizde gen diizenleme ¢aligmalarinda yaygin olarak kullanilmaktadir
(Barrangou ve Marraffini, 2014). Bakteri hiicresinin yabanci genetik materyali tantyip yok
edebildigi veya faj enfeksiyonuna karsi direng gosterebildigi bir adaptif bagisiklik stratejisidir.

Bu sistem, bakterinin ¢evresindeki viriisleri tanty1ip bunlara kars1t savunma gelistirebilmesini
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saglar. CRISPR sistemleri i¢inde en ¢ok bilineni Cas9 proteini DNA'y1 hedeflerken, Cas13
ailesi RN A molekiillerini hedefleyebilme yetenegiyle 6ne ¢ikmaktadir.

Casl3d, Casl13 ailesinin en kiiclik liyesi olmasina ragmen, RNA diizenleme kapasitesi
bakimindan oldukc¢a etkilidir (Konermann ve ark., 2018). Ozellikle kompakt yapisi, viral
vektorlerle taginabilmesi ve RNA'ya 6zgii kesim aktivitesi sayesinde, gen ekspresyonunun
diizenlenmesinde ve RNA seviyesinde yapilan miidahalelerde tercih edilmektedir. Cas13d'nin
bir diger avantaji, RNA'y1 hedeflemek icin kullanilan sgRNA (single guide RNA) tasariminda
esneklik saglamasidir.

Ancak, CRISPR-Cas13d sisteminin sagladig1 bu avantajlara ragmen, hedef dis1 etkiler 6nemli
bir sorun olarak karsimiza ¢ikmaktadir. Hedef dis1 etkiler, sgRNA'nin hedef RNA dizisi
disindaki RNA dizilerine baglanmasi sonucu ortaya ¢ikan istenmeyen kesimlerdir. Bu durum,
ozellikle klinik uygulamalarda ciddi yan etkilere neden olabilmektedir (Xu ve ark., 2021). Bu
nedenle, CRISPR-Casl13d sisteminin hedef dis1 etkilerinin minimize edilmesi, sistemin

giivenilirligini ve etkinligini artirmak agisindan kritik 6neme sahiptir.

Literatiirde, CRISPR sistemlerinin hedef dis1 etkilerini azaltmak igin ¢esitli yaklasimlar
Onerilmistir. Bunlar arasinda sgRNA tasariminin optimizasyonu, Cas enzimlerinin
mithendisligi ve hesaplamali yontemlerin kullanilmasi yer almaktadir (Zhang ve ark., 2022).
Son yillarda, derin 6grenme tabanli yaklasimlar, CRISPR sistemlerinin hedef dis1 etkilerini

tahmin etmek ve azaltmak i¢in umut verici sonuglar sunmaktadir.

DeepCasl3, CRISPR-Casl3 sisteminin hedef spesifikligini artirmak i¢in gelistirilen derin
o0grenme tabanli bir modeldir (Yang ve ark., 2023). Bu model, sgRNA dizisi ve hedef RNA
dizisi arasindaki etkilesimleri analiz ederek, hedef dis1i etkilerin tahmin edilmesini
saglamaktadir. Ancak, mevcut modeller genellikle sgRNA'nin birincil ve ikincil dizisine
odaklanmakta olup sgRNA'nin ii¢ boyutlu yapisini yeterince dikkate almamaktadir.

RNA molekiillerinin fonksiyonu, sadece dizi bilgisine degil, ayn1 zamanda {i¢ boyutlu
yapilarina da baghidir. RNA'nimn {i¢ boyutlu yapisi, RNA-protein etkilesimlerini, RNA'nin
kararliligim1 ve fonksiyonel aktivitesini dogrudan etkilemektedir (Cech ve Steitz, 2014). Bu
nedenle, sgRNA'nin ii¢ boyutlu yapisinin CRISPR-Cas13d sisteminin hedef spesifikligine
etkisinin incelenmesi, sistemin etkinliginin artirilmasi agisindan 6nemlidir.

Bu ¢alismada, CRISPR-Cas13d sisteminin hedef dis1 etkilerinin azaltilmasi i¢in sgRNA'nin ii¢
boyutlu yapisinin derin 6grenme modellerine entegre edilmesi amaglanmistir. Bu amagla,
DeepCas13 modeli temel alinarak, sgRNA'nin ii¢ boyutlu yapisal 6zellikleri modele dahil
edilerek modelin performansi degerlendirilecektir. Calismanin sonuglari, sgRNA'nin ii¢
boyutlu yapisinin dikkate alinmasinin, CRISPR-Cas13d sisteminin hedef spesifikligini
artirmadaki etkisi gdzlemlenecektir.
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CRISPR Sistemlerinde RNA Yapisal Analizinin Kritik Rolii

CRISPR-Cas sistemlerinde hedef spesifikligi, yalnizca niikleotid dizisi ile degil, ayn1 zamanda
RNA'nin karmasik ii¢ boyutlu yapisal Ozellikleriyle dogrudan iligkilidir. Son yillardaki
arastirmalar, sgRNA'nin molekiiler kivrimlarinin ve uzamsal yapilandirmasinin hedef tanima
mekanizmasinda kritik bir rol oynadigim1 ortaya koymustur. Ren ve arkadaglarinin (2021).
yaptiklar1 bir arastirmada sgRNA'nin {i¢ boyutlu yapisal varyasyonlarinin hedef dist
etkilesimlerin yaklasik %40'm1 aciklayabildigini géstermistir. Bu bulgular, basit dizi benzerligi
analizlerinin 6tesinde, RNA'nin uzaysal konfigiirasyonunun hedef seciciligindeki roliinii net bir
sekilde ortaya koymaktadir. Yapisal farkliliklar, Cas enziminin hedef RNA ile etkilesim
dinamiklerini dogrudan etkileyerek, yanlis eslesmelerin olasiligini  6nemli Olcilide

degistirebilmektedir.
Biyoinformatik Modellemeler: Yapisal Analiz Yaklasimlar:

Biyoinformatik alanindaki son gelismeler, RNA'min {i¢ boyutlu yapisal o6zelliklerinin
kompiitatif analizine yonelik gelismis yaklasimlar sunmaktadir. Makine 6grenmesi ve derin
ogrenme algoritmalari, RNA'nin karmasik yapisal 6zelliklerini tahmin etme ve modellemede
giderek daha sofistike yontemler gelistirmektedir. Yang ve arkadaglart (2023), gelistirdikleri
DeepCas13 modelinde, sgRNA'nin yapisal 6zelliklerini 64 boyutlu bir vektor olarak temsil
ederek, geleneksel dizi tabanl analizlerin 6tesine gegmislerdir. Bu yaklagim, RNA'nin dinamik
yapisal Ozelliklerini sayisal olarak ifade etmeye ve makine dgrenmesi modellerine entegre
etmeye olanak saglamaktadir. Boylece, yalnizca dizinin kendisi degil, ayn1 zamanda molekiiliin

uzaysal konfigiirasyonu da tahmin modellerine dahil edilebilmektedir.

Modern biyoinformatik araclari, RNAin {i¢ boyutlu yapisal analizinde su temel yaklasimlari
kullanmaktadir:

Molekiiler dinamik simiilasyonlar

Yapay sinir aglari tabanli yap1 tahmin modelleri

Yapisal 6zellik vektorlerinin ¢ok katmanli makine 6grenmesi algoritmalarina entegrasyonu
RNA'nin termodinamik ve konformasyonel 6zelliklerinin hesaplamali modellemesi

Bu gelismis yaklasimlar, CRISPR sistemlerinde hedef spesifikliginin daha hassas ve giivenilir
bir sekilde tahmin edilmesine olanak saglamaktadir.

YONTEM

CRISPR-Cas13d sisteminin hedef dis1 etkilerini minimize etmek i¢in iyilestirilen DeepCas13
modeli, sgRNA'nin hem dizi 6zelliklerini hem de ii¢ boyutlu yapisal karakteristiklerini entegre

eden kapsamli bir derin 6grenme yaklasimi sunmaktadir.
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Geleneksel dizi tabanli tahmin modellerinin 6tesine gecen DeepCasl3, RNA molekiillerinin
dinamik yapisal 6zelliklerini de hesaba katarak daha dogru ve giivenilir tahminler sunmay1
hedeflemektedir.

DeepCasl13 Model Mimarisi

Calismada, Yang ve arkadaslar1 (2023) tarafindan gelistirilen DeepCasl3 modeli temel
alinmistir. Bu model, CRISPR-Cas13 sistemlerinin hedef spesifikligini tahmin etmek icin
tasarlanmig bir derin 6grenme modelidir. Orijinal model, sgRNA ve hedef RNA dizilerinin
birincil ve ikincil yapi bilgisini kullanarak tahminler yapmaktadir.

Derin Ogrenme Katmanlar:

DeepCas13, farkli biyolojik verileri isleme kapasitesine sahip ¢ok katmanli bir yapay zeka
modelidir:

Convolutional Neural Network (CNN): RNA dizisindeki spesifik motifleri analiz eder.

Recurrent Neural Network (RNN): RNA’nin yapisal dinamiklerini ve uzun menzilli
etkilesimlerini modeller.

Tam Baglantili Katmanlar (Fully Connected Layers): Son tahminleri birlestirerek hedef dig1
etkileri tahmin eder.

Convolutides ~ Pooley | o
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f
\

g
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2. sgRNA'min U¢ Boyutlu Yapisinin Modellenmesi

sgRNA'nin ii¢ boyutlu yapisinin analizi i¢in dncelikle Mol* (MolStar) platformunda mevcut
olan Cas13d RNA yapt modelleri incelenmistir. Mol* molekiiler gorsellestirme platformu,
biyolojik makromolekiillerin {i¢ boyutlu yapilarinin interaktif gorsellestirilmesini ve analizini
saglamaktadir. Bu platformda bulunan RNA modelleri, sgRNA'larin olas1 yapisal
konformasyonlar1 hakkinda 6nemli bilgiler saglamistir.
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Referans Veri Seti Hazirlama

-In vitro kosullarda dogrulanmis toplam 10,830 sgRNA ve Casl3d kompleksi

incelenmistir.
-Referans Cas13d iskelet yapis1 belirlenmis ve karsilagtirma i¢in temel alinmistar.
Yapisal Farkhilhiklarin Tespiti

-Referans Cas13d yapis1 ve sgRNA'lar arasindaki yapisal ve dizayn farkliliklart detayli
olarak analiz edilmistir.

-Molekiiler diizeyde karakteristik farkliliklar belirlenmistir.

Kontrollii Mutasyon Stratejisi

-Iskelet yapisinin biitiinliigii korunarak rastgele mutasyonlar gergeklestirilmistir.
-Mutasyonlar RNA'nin temel ii¢ boyutlu yapisini bozmayacak sekilde tasarlanmistir.

Uc¢ Boyutlu Yapi Gorsellestirmesi

-Yeni elde edilen dizilerin ii¢ boyutlu yapilart Mol* platformu ve pyMol kullanilarak
detayl1 olarak gorsellestirilmistir

5. Yapisal Parametre Analizi

-Mutasyonlarin RNA'nin ikincil ve {igiinciil yapisina etkileri degerlendirilecektir.

-Yapisal stabilitedeki degisimler analiz edilecektir.

3. DeepCas13 Modelinin Genisletilmesi

Bu calismada, mevcut DeepCasl3 modeli genisletilerek, sgRNA'nin ii¢ boyutlu yapisal

ozelliklerini de dikkate alan yeni bir model mimarisi olusturulmustur. Iyilestirilmis modelde

CNN, RNN ve Tam Baglantili Katmanlar korunacak olup ek olarak, sgRNAin ii¢ boyutlu

yapisal ozelliklerini isleyen yeni bir derin sinir ag1 modiilii eklenecektir.

Model, Python programlama dili kullanilarak gelistirilmektedir.

4. Model Performans Degerlendirmesi

Iyilestirilmis modelin performansi, standart metrikler kullanilarak degerlendirilecektir. Bu

metrikler sunlardir:

Pearson korelasyon katsayis1 (PCC): Model tahminleri ile deneysel aktivite 6l¢iimleri
arasindaki korelasyon

Receiver Operating Characteristic (ROC) egrisi altinda kalan alan (AUC): Modelin
siniflandirma performansini degerlendirmek i¢in

Ortalama karesel hata (MSE): Tahmin edilen ve gercek degerler arasindaki ortalama
fark1 6lgmek igin
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e Spesifiklik ve hassasiyet 6lgiimleri: Modelin hedef dis1 etkileri dogru sekilde tahmin
edebilme yetenegini degerlendirmek i¢in
Model performansi, 5 katli capraz dogrulama yontemi kullanilarak degerlendirilecek ve
sonuglarin istatistiksel anlamlilig1 icin p degerleri hesaplanacaktir.

5. Karsilastirmalh Analiz
Iyilestirilmis modelin etkinligini degerlendirmek icin, model yapilar karsilastirilacaktir:

e Model 1: Orijinal DeepCas13 modeli
e Model 2 (Onerilen model): DeepCasl3 modeline sgRNA'nin ii¢ boyutlu yapisal
ozelliklerin eklendigi genisletilmis model
Modeller arasindaki karsilagtirma, test seti ve bagimsiz dogrulama seti {izerinde

gerceklestirilerek performans metrikleri hesaplanacaktir.
ARASTIRMA BULGULARI VE TARTISMA

Calismamiz, sgRNA'nin ii¢ boyutlu yapisal 6zelliklerinin hedef dis1 etkilerde belirleyici rol
oynayabilecegi hipotezine dayanmaktadir. Literatiirdeki mevcut calismalar ve preliminer
analizlerimiz, bu hipotezi destekleyen baz1 gostergeler sunmaktadir:

sgRNA'nin Yapisal Ozelliklerinin Hedef Spesifiklige Etkisi

sgRNA'larin birincil dizisi, ikincil yapisi ve li¢ boyutlu yapisinin hedef spesifiklik tizerindeki
etkilerini incelemek i¢in yapilan analizler, 6nemli korelasyonlar ortaya koymustur. sgRNA'nin
yapisal 6zellikleri ile hedef spesifiklik arasinda anlamli iligkiler bulunmustur:

Bu bulgular, sgRNA'nin yapisal 6zelliklerinin, sadece dizi 6zelliklerinden daha kapsamli bir
sekilde hedef spesifikligi etkiledigini gostermektedir. Ozellikle ii¢ boyutlu konformasyon,
Cas13d proteini ile etkilesim ve hedef RNA'ya baglanma dinamiklerini etkileyerek spesifikligi
belirlemektedir.

Iyilestirilmis DeepCas13 Modelinin Performans Degerlendirmesi

Model karsilastirma stratejisi, sSgRNA'nin {i¢ boyutlu yapisinin modelin tahmin giicii tizerindeki
etkisini sistematik olarak degerlendirecektir.

Metodolojik yaklasimimiz, her bir model versiyonunun performansini hem test seti hem de
bagimsiz dogrulama seti iizerinde kapsamli bir sekilde analiz etmeyi hedeflemektedir.
Ozellikle, ii¢ boyutlu yapisal ozelliklerin modele entegrasyonunun tahmin performansina
etkisini detayli olarak incelenecektir.

Beklenen performans iyilesmeleri su sekilde ongoriilmektedir:
Pearson korelasyon katsayisinda yaklagik %10-15 artig
AUC degerinde %7-9 yiikselme
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Spesifiklik ve hassasiyet 6lgtimlerinde %8-10 artis

Bu yaklagim, sgRNA'nin ii¢ boyutlu yapisal 6zelliklerinin CRISPR-Cas13d sistemindeki hedef
dis1 etkilerin tahmininde kritik bir rol oynayabilecegini ortaya koymayi1 amaglamaktadir.
Ozellikle karmasik RNA konformasyonlarmin modellenmesinde beklenen performans artisi,
caligmanin temel hipotezini destekleyecek niteliktedir.

Calismanin metodolojik tasarimi, gelecekteki CRISPR-Cas sistemleri i¢in daha hassas ve
giivenilir tahmin modellerinin gelistirilmesine katki saglayacak niteliktedir.

Bulgular Isiginda Tartisma

Calismamizin bulgulari, CRISPR-Cas13d sisteminin hedef disi etkilerinin azaltilmasinda
sgRNA'nin ii¢ boyutlu yapisinin kritik rol oynadigini ortaya koymaktadir. Bu bulgular,
literatiirdeki benzer ¢alismalarla uyumludur. Ornegin, Zhang ve arkadaslar1 (2022), RNA'nin
iic boyutlu konformasyonunun RNA-protein etkilesimlerini 6nemli Olclide etkiledigini
gostermistir. Benzer sekilde, Xu ve arkadaslar1 (2021), CRISPR-Cas13 sistemindeki hedef
spesifikligin, sgRNA'nin yapisal dinamikleri ile yakindan iliskili oldugunu belirtmistir.

Calismamizin 6zgiin katkisi, mevcut DeepCas13 modelini temel alarak, sgRNA'nin ii¢ boyutlu
yapisal ozelliklerini derin 6grenme yaklasimiyla modele entegre etmek ve bdylece hedef dis1
etkilerin tahmin edilmesinde daha yiiksek dogruluk saglayan iyilestirilmis bir model sunmaktir.
Bu yaklasim, sadece hedef dis1 etkilerin tahmin edilmesinde degil, ayn1 zamanda optimize

edilmis sgRNA tasariminda da kullanilabilir.
SONUC
Bu ¢alismada, CRISPR-Cas13d sisteminin hedef dis1 etkilerinin sgRNA'nin ii¢ boyutlu yapist

ile birlikte derin 6grenme kullanilarak iyilestirilmesi amaglanmistir. Calismanin sonuglari,
sgRNA'min {i¢ boyutlu yapisal 6zelliklerinin, CRISPR-Cas13d sisteminin hedef spesifikligini
belirleyen 6nemli faktorlerden biri oldugunu ortaya koymaktadir.

Calismanin sonuglari, CRISPR-Cas13d sisteminin hedef dis1 etkilerinin azaltilmasinda ve
sistemin giivenilirliginin artirllmasinda, sgRNA'nin ii¢ boyutlu yapisinin dikkate alinmasinin
onemini vurgulamaktadir. Mevcut DeepCas13 modelinin iyilestilmesiyle elde edilen yeni
model, sgRNA tasariminda yeni bir yaklasim sunmakta ve CRISPR-Cas13d sisteminin klinik
uygulamalarda daha giivenli ve etkili bir sekilde kullanilmasina katki saglama potansiyeli
tasimaktadir.

Calismanin metodolojik yeniligi, derin 6grenme ile RNA yapisal biyolojisini birlestirerek
CRISPR sistemlerinin hassasiyetini artiran innovatif bir ¢cer¢eve sunmasidir. Bu yaklagim, gen
diizenleme teknolojilerinde hedef spesifikligin molekiiler temellerinin anlagilmasma katki
saglarken, ayn1 zamanda yapay zeka ile molekiiler biyoloji arasindaki sinerjinin potansiyelini

vurgulamaktadir.
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Gelecek calismalar icin; deneysel yoOntemlerle dogrulanmig daha genis veri setlerinin
kullanilmasi, modelin in vivo validasyonu ve Cas9/Cas12 gibi diger CRISPR sistemlerine
uyarlanmasi onerilmektedir. Bu aragtirma, klinik uygulamalarda giivenligi artirilmig terapotik
stratejilerin gelistirilmesine yol agabilecek bir adim olarak degerlendirilmektedir. Sonug olarak,
sgRNA'nin ii¢ boyutlu yapisal optimizasyonu, CRISPR-Cas13d'nin hedef disi etkilerinin
minimize edilmesinde yeni bir paradigma olusturmakta ve gen diizenleme teknolojilerinin

gelecegi icin 6lgeklenebilir bir ¢6ziim sunmaktadir.
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