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AMAC VE KAPSAM

TAU Aydin Saglik Dergisi; Istanbul Aydin Universitesi, Saglik Bilimleri Fakiiltesi ve Saglik Hizmetleri Meslek
YiiksekOkulu nun ¢ifi bilinmeyenli hakemlik ilkeleri ¢ercevesinde yayin yapan agik erisimli bilimsel yayin organidr:

Dergide, klinik ve deneysel arastimalar, derlemeler, olgu sunumlari ve editore mektuplar basilir. Derginin hedef
kitlesi; tip, saglk bilimleri, saglik hizmetleri, mesleki ve teknik saghk bilimleri alaninda ¢alisan 6gretim iiye ve
gorevlileri ile uzmanlar ve on lisans, lisans ve lisansiistii 6grencilerdir.

Yaymn dili Tiirk¢e ve Ingilizce olan dergi her dort ayda bir Subat, Haziran ve Ekim aylarinda ¢ikar. Yaymlanan
vazilardaki goriislerin, bulgularin, sonuglarin ve kullanilan kaynaklarin sorumlulugu yazarlara aittir.

AIM AND SCOPE

IAU Aydin Journal of Health is the open access, scientific publication organ of Istanbul Aydin University,
Faculty of Sciences of Health and Vocational School of Health Services that is published under double-blind
peer review principles.

The journal publishes clinical and experimental trials, reviews, case reports and letters to the editor. The target
audience of the journal includes medical and health care academic personnel and students of Associate, Bachelor s
and Masters degree programmes.

The publication language of the journal is both Turkish and English and it is published every four months in
February, June and October. Statements and opinions expressed in the manuscripts published in the journal
reflect the views of the authors.



Editorden

Crush sendromu; organ disfonksiyonuna (agirlikli olarak akut bobrek hasari) veya éliime yol
acabilen ezilme yaralanmasindan kaynaklanan rabdomiyolizin sistemik sonuglarindandir. Ulkemiz
bir deprem kusaginda oldugu icin depremlerde binlerce can kaybi yasanmuigtir. Oliim nedenlerinin
basinda genel beden travmasi gelmektedir. Ezilme yaralanmasindan kaynaklanan rabdomiyoliz
cogunlukla akut bébrek hasarmma neden olmakla, bu da hizli ve dogru miidahale yapilmaz ise 6liimle
sonu¢lanmaktadir. Kurtarma oncesi ve swrasinda; ezilmeyle iliskili akut bébrek hasarint onlemek
igin intravendz sivi replasmanina baglanmasi onerilmektedir.

Bikarbonat kullanimi ise miyoglobin ve iirik asidin renal tiibiiler birikimini onleyerek, metabolik
asidoz ve hiperkalemi durumlarinda faydal olabilir.

Diyaliz, aswurt hacim yiiklemesi, hiperkalemi, siddetli asidemi ve iiremi gibi durumlarda endikedir.

St ve elektrolit dengesinin korunmasi ve doku perfiizyonu disinda, hastada akut bobrek hasart
gelistiginde uygulanacak spesifik bir tedavi yoktur..

Son yillarda yapilan arastirmalarda, ¢esitli hastaliklarin onlenmesi ve tedavisinde dogal tirtinlerin etkili
olabilecegi diistiniilmektedir. Akut bobrek yetmezligi ile ilgili olarak, bir¢ok makalede kefir,propolis ve
bugday ¢imi gibi bir¢ok dogal iiriiniin akut bobrek yetersizligini onleyebilecegi ve tedavi edebilecegi
ileri siirtilmektedir. Bununla birlikte, mevcut veriler sinirlt olup, klinik uygulamaya gegis i¢in daha
fazla yiiksek kaliteli calismaya ihtiyag vardir.

Dergimizin bu sayisinda akut bobrek yetersizliginde tedaviye dogal iiriinlerin eklenmesi ile ilgili bir
makaleye yer verilmistir. 1lgi ile okunulacagini saniyorum.

From The Editor

Crush syndrome is a systemic consequence of rhabdomyolysis resulting from crush injury,
which can lead to organ dysfunction (primarily acute kidney injury) or death. Since our country
is located in an earthquake zone, thousands of lives have been lost in earthquakes. General body
trauma is the leading cause of death. Rhabdomyolysis resulting from crush injury often causes acute
kidney injury, which, if not treated quickly and correctly, can be fatal. Intravenous fluid replacement
is recommended before and during rescue to prevent acute kidney injury associated with crush injury.

Bicarbonate use can be beneficial in cases of metabolic acidosis and hyperkalemia by preventing
renal tubular accumulation of myoglobin and uric acid.

Dialysis is indicated in cases of excessive volume overload, hyperkalemia, severe acidemia, and
uremia. Aside from maintaining fluid and electrolyte balance and tissue perfusion, there is no specific
treatment to be applied when a patient develops acute kidney injury.

In recent years, research suggests that natural products may be effective in the prevention and
treatment of various diseases. Regarding acute kidney failure, many articles suggest that many
natural products such as kefir, propolis, and wheatgrass can prevent and treat acute kidney failure.
However, the current data is limited, and more high-quality studies are needed before transitioning
to clinical practice.

This issue of our journal includes an article on the addition of natural products to the treatment of
acute kidney failure. I think it will be read with interest.

Prof. Dr. H. Aysel ALTAN






Derleme / Review

Crush Sendromu ve Rabdomiyoliz iliskili Akut Bobrek
Yetmezligi: Beslenme ve Dogal Tedavi Yaklasimlar:

Sule ARSLAN*
Istanbul Aydin Universitesi, Tiirkiye

sulearslan2@aydin.edu.tr
ORCID : 0000-0001-5605-0718

Ayse Eda PALAOGLU
Istanbul Nisantas1 Universitesi, Tiirkiye
edapalaoglu@yahoo.com.tr
ORCID : 0009-0008-8432-469X

OZET

Crush sendromu (CS), travmatik rabdomiyoliz olarak da tanimlanan ve kas
dokusunun lokalize ezilme hasar1 sonucunda geligen sistemik bir klinik tablodur.
Genellikle dogal afetler, travmalar ve endiistriyel kazalar sonrasinda goriilmekte
olup, akut bobrek yetmezligi (ABY), aritmi, sepsis, akut respiratuar distres sendromu
(ARDS), dissemine intravaskiiler koagiilopati (DIC) ve ¢oklu organ yetmezligi
gibi ciddi komplikasyonlarla iliskilidir. Kas hiicrelerinin yikimiyla dolagima gegen
miyoglobin, potasyum, kreatin kinaz ve laktik asit gibi intraselliiler komponentler
nefrotoksisiteye, elektrolit dengesizliklerine ve organ disfonksiyonuna yol agmaktadir.
Ozellikle rabdomiyoliz iliskili ABY, CS’de mortalite agisindan en belirleyici
faktorlerden biridir. Bu derleme, CS ve rabdomiyoliz iligkili ABY nin yonetiminde
geleneksel tibbi tedaviler ile dogal iiriin temelli yaklagimlar: karsilastirmali olarak
incelemektedir. Literatiir bulgulari, ABY tedavisinde en kritik uygulamanin erken ve
etkin sivi-elektrolit tedavisi oldugunu, bunun bobrek fonksiyonlarinin korunmasinda
temel rol oynadigini gostermektedir. Nutrisyonel tedavide ise amag bobrek hasarmi
sinirlamak, komplikasyonlar1 6nlemek ve metabolik dengeyi siirdiirmektir.
Uluslararasi kilavuzlar (KDIGO, ESPEN), enerji gereksiniminin 20-30 kcal/kg/
giin olacak sekilde planlanmasini ve oral beslenme miimkiin degilse 24 saat i¢inde
enteral beslenmeye baslanmasini 6nermektedir. Refeeding sendromu riski tasiyan
hastalarda ise enerji hedeflerine kademeli olarak ulasilmas1 gerekmektedir. Son
yillarda yapilan deneysel arastirmalar, kefir, baicalin, yesil propolis ve bugday
¢imi gibi dogal iirtinlerin antioksidan, antiinflamatuar ve hiicre koruyucu etkileri
sayesinde oksidatif stres ve inflamasyonu azaltarak bobrek hasarini hafifletebilecegini
ortaya koymustur. Bununla birlikte, mevcut veriler sinirl olup, klinik uygulamaya
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Crush Sendromu ve Rabdomiyoliz Iliskili Akut Bobrek Yetmezligi: Beslenme ve Dogal Tedavi
Yaklagimlar:

gecis i¢in daha fazla yiiksek kaliteli ¢aligmaya ihtiyag vardir.

Anahtar Kelimeler: crush sendromu, rabdomyoliz, nefrotoksisite, akut bobrek
yetmezligi, s1v1 resiisitasyonu, koruyucu yaklasim

Crush Syndrome and Rhabdomyolysis-Associated Acute Kidney
Injury: Nutritional and Natural Therapeutic Approaches

ABSTRACT

Crush syndrome (CS), also known as traumatic rhabdomyolysis, is a systemic
clinical condition resulting from localized muscle compression injury. It frequently
occurs following natural disasters, trauma, or industrial accidents and is associated
with severe complications, including acute kidney injury (AKI), arrhythmias,
sepsis, acute respiratory distress syndrome (ARDS), disseminated intravascular
coagulation (DIC), and multi-organ dysfunction. The release of intracellular
components such as myoglobin, potassium, creatine kinase, and lactic acid into
the systemic circulation contributes to nephrotoxicity, electrolyte disturbances, and
organ dysfunction. Among these complications, rhabdomyolysis-induced AKI is
recognized as a major determinant of mortality in CS. This review comparatively
evaluates conventional medical approaches and emerging natural product-based
strategies for the management of CS and rhabdomyolysis-associated AKI. Evidence
from the literature indicates that early and effective fluid-electrolyte therapy remains
the cornerstone of treatment, playing a pivotal role in preserving renal function.
The goal of nutritional management is to limit renal injury, prevent complications,
and maintain metabolic stability. International guidelines (KDIGO, ESPEN)
recommend an energy intake of 20-30 kcal/kg/day, with oral feeding preferred
whenever feasible. When oral intake is not possible, initiation of enteral nutrition
within 24 hours has been shown to be both safe and effective. In patients at high risk
of refeeding syndrome, energy targets should be achieved gradually over several
days. Recent experimental studies have investigated natural products such as kefir,
baicalin, green propolis, and wheatgrass. Their antioxidant, anti-inflammatory,
and cytoprotective properties may mitigate oxidative stress and inflammation,
thereby reducing renal injury. Nevertheless, current evidence is largely limited to
preclinical models, and further high-quality controlled studies are needed before
these agents can be incorporated into clinical practice.

Keywords: crush syndrome, rhabdomyolysis, nephrotoxicity, acute renal failure,
fluid resuscitation, preventive approach



Sule ARSLAN, Ayse Eda PALAOGLU

GIRIS

Crush sendromu sistemik semptomlara yol acan lokalize kas ezilme hasaridir,
travmatik rabdomiyoliz olarak da isimlendirilir. Siklikla dogal afetler, travma
ve endiistriyel kazalar sonucu ortaya ¢ikar. Ezilme hasari, kollar, bacaklar ve
viicudun diger kisimlarmin basiya ugramasi sonrasi etkilenen alandaki kas, cilt,
cilt alt1, eklem, bag dokusu vb. sismesini ve/veya ndrolojik hasarini kapsar. Crush
sendromu, akut bobrek yetmezligi basta olmak iizere, aritmiler ve hatta 6liime yol
acan ciddi komplikasyonlara sebep olabilir. Cok hizli ve uygun tedavi yonetimi
gereklidir (Luo ve ark., 2023).

Rabdomyoliz, kas yikimi ile karakterizedir, kas yikimina bagli intraselliiler igerik
sistemik dolagima geger. Dolasima gecen intraselliiler igerik (myoglobin, kreatin
kinaz, elektrolitler) myoglobiniiri, ABY, elektrolit bozukluklari, hipovolemik sok ve
coklu organ yetmezIligi (MODS) gibi klinik komplikasyonlara neden olur (Kodadek
ve ark., 2022; Lv ve ark., 2021). Sistemik dolasima dagilan selliiler komponentler,
apoptozise, tubuler kast olusumuna ve renal vazokonstriiksiyona, nihayetinde de
nefrotoksisiteye yol acar (Hebert ve ark., 2022). Iskelet kas1 bilesenleri bir kez
dolagima girdiginde, mekanizmasi giiniimiizde ¢ok iyi anlasilmis bir dizi reaksiyon
olusur ve devaminda Sliimciil olan birgok toksin salinir (laktik asit, potasyum,
myoglobin vb.) Bu toksinlerin salinimi basta bobrekler olmak tizere birgok organda
yetmezlige neden olur. ABY nedenleri, lirat ve myoglobin kristalleri ile direkt toksik
etki ve tubuler obstriiksiyona ek olarak hipotansiyon ve hipoperfiizyona baglh akut
tubuler nekroz olarak sayilabilir (Genthon ve Wilcox, 2014).

METODOLOJi ve BULGULAR

Bu derleme, crush sendromu ve koruyucu nutrisyonel desteklerin etkinligi izerine
odaklanmistir. Caligmanin amaci dogrultusunda, Google Scholar, Wiley Online,
PubMed, ScienceDirect ve Scopus gibi uluslararasi veri tabanlar1 kullanilarak
2019-2024 yillar1 arasinda yayimlanmis giincel, deneysel, klinik ve laboratuvar
arastirmalar1 taranmistir. Arama stratejisinde anahtar kelimeler olarak “crush

syndrome” ile birlikte “nutrition”, “nutrition therapy” ve “nutritional support”
terimleri kullanilmistir.

S6z konusu caligmalar titizlikle incelenmis ve elde edilen bulgular karsilastirmali
olarak yorumlanmistir. Derlemeye dahil edilen ¢alismalar, yalnizca CS tedavisine
yonelik geleneksel tibbi yaklagimlart degil, ayn1 zamanda son yillarda giderek
artan siklikla arastirilan dogal irtinlerin kullanildig1 modern tibbi yaklagimlari
da kapsamaktadir. Bu sayede, hem tedavi hem de koruma/énleme perspektifieri
dikkate alinarak bilimsel olarak dayanakli dneriler gelistirilmistir.

Aydin Saghik Dergisi - Yil 12 Say1 1 - Subat - 2026 (1 - 9) 3



Crush Sendromu ve Rabdomiyoliz Iliskili Akut Bobrek Yetmezligi: Beslenme ve Dogal Tedavi
Yaklagimlar:

Crush Sendromu

Crush sendromunda rabdomyoliz iliskili ABY, hastaneye kabul edilen ve ulastirilabilen
hastalarin % 46’sinda izlenmektedir ve bu gruptaki hastalarin % 80’inde Yogun
Bakim Unitesi’'nde (YBU) tedavi destegi ihtiyaci olmaktadir (Candela ve ark.,
2020). Rabdomyoliz iligkili ABY, deprem sonrasi hayatta kalan hastalar arasinda
en onde gelen mortalite sebeplerindendir. 2008 Wenchuan-Cin depreminde 496
CS tanili hastada yapilan bir ¢alismada, ABY insidanst % 52.3 ve mortalite
orant % 23.6 olarak saptanmistir (Liu ve ark., 2010). Klinik bulgular, kas agrisi,
zayiflig1, renk degisikligi gibi hafif belirtilerden kompartman sendromu, doku
nekrozu, aritmi, ABY gibi ciddi tablolara kadar degisebilen bir yelpazede izlenir.
Bobrek yetmezligi tablosu olarak ortaya ¢ikabilir. ABY kadar hayati sonuglara
yol agabilen diger bulgular, Akut Respiratuar Distres Sendromu (ARDS), sepsis,
Dissemine Intravaskiiler Koagiilopati (DIC), hiperkalemi vd. elektrolit bozukluklari
ve aritmiler olarak sayilabilir (Sever ve Vanholder, 2012). Laboratuvar takibinde
bagsta yiikselmis serum myoglobin, kreatinin kinaz ve potasyum seviyeleri olmak
iizere yakin monitorizasyon énem tasir. Radyolojik goriintiileme, 6zellikle yumugak
doku hasar1, bobrek basta olmak tizere diger yetmezlik gelisme olasiligi bulunan
organlarin takibinde 6nemlidir (Luo ve ark., 2023).

Crush Sendromu Tedavisi

2050 yil1 itibariyle 800 milyon kisinin deprem agisindan riskli bolgelerde yasiyor
olacagi tahmin edilmektedir. Bu nedenle Felaket/Afet Kurtarma Stratejilerinin
belirlenmesinde rabdomyoliz iligkili ABY tedavisinin hayati neme sahip olacagi
diistiniilmektedir. Bir¢cok ¢aligmada klinik kararin verilmesi ve hastaya ait sonuglarin
iyilestirilmesi i¢in prognostik faktorler belirlenmistir: Kas hasarmin genisligi,
zamanlama, tedavinin etkinligi, eslik eden bagka yaralanma/komorbid faktorlerin
bulunmasi gibi (Mardones ve ark., 2016).

1. Sivi/Elektrolit Tedavisi

Glintimiizde rabdomyoliz ile iliskili akut bobrek yetmezligi (ABY) tedavisinde
Onerilen en 6nemli yaklasim, etkili stvi ve elektrolit tedavisidir. Hastanin bobreklerini
korumada siv1 tedavisinin etkin bir rolii oldugu ve saglik kurulusuna ulasana kadar
devam etmesi gerektigi raporlanmistir (Yazici ve ark., 2023).

2. Beslenme Tedavisi

T1bbi beslenme tedavisindeki temel amac, bobrek hasarini en aza indirmektir.
Ciddi vakalarda, ARDS, DIC, enfeksiyon ve sepsis gibi cesitli komplikasyonlar
gelisebilir (Yildirim ve ark., 2023; Fiaccadori ve ark., 2021). Bu durumlarda
beslenme yaklagiminda tiim komplikasyonlar g6z 6niinde bulundurulmali ve
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uygulanacak beslenme protokolii, hastaya yonelik planlanmalidir (Thibault
ve ark., 2021). Bobrek hasar1 olusan hastalarda, protein, fosfor ve potasyum
kisitlanmasi gerekebilir. Tedavi planlamasi i¢in laboratuvar testlerinin kullanilmasi
onerilmektedir. Bobrek hastaliklartyla ilgili olarak, Kiiresel Sonuglarin lyilestirilmesi
Vakfi (KDIGO) ve Avrupa Klinik Nutrisyon ve Metabolizma Dernegi (ESPEN),
ABY hastalar i¢in enerji alimmi 20-30 kcal/kg/gilin olarak belirlemistir. Ancak
bu hastalarin planlanan enerji gereksiniminin %80-100'line, 3. giinden sonra
ulasilmasi 6nerilmektedir. Normal yolla yeterli enerji ve protein alamayan hastalar
icin bireysel degerlendirme yapilmalidir ve tibbi nutriisyon tedavisine baglanabilir.
Ancak kontrendikasyon bulunmadigi siirece oral beslenme tercih edilmelidir (Cano
ve ark., 2009). T1ibbi niitrisyon tedavisinin endike oldugu durumlarda, 24 saat
icinde baslatilan enteral beslenmenin giivenli oldugu gosterilmistir (Reber ve ark.,
2019). Beslenme yetersizliklerinin 6nlenmesi ve mevcut agik yaralarin tedavisi
icin yiiksek enerji (30-40 kcal/giin) verilmesi 6nerilmektedir. Ancak, beslenme
tedavisi planlanirken, metabolik bozukluklara yol agabilen refeeding sendromu
g6z Onlinde bulundurulmalidir (Ayer ve ark., 2023; McKnight ve ark., 2019).
Refeeding sendromu riski yiiksek olan bireylerde, enerji gereksiniminin tamamina
5-10 giin igerisinde ulasilacak sekilde tedavi planlanmalidir (Wu ve ark., 2017).

3. Dogal Uriinlerin Kullanim

Rabdomyoliz iligkili ABY riski bulunan hastalarda, koruyucu yaklagimlari iceren
tedaviler iizerine arastirmalar da yapilmaktadir. Oksidatif stres ve inflamasyon,
gliserol ile indiiklenen ABY olusumunda saptanan 2 ana sorumlu yolaktir (Kang
ve ark., 2021). Bu nedenle rabdomyoliz iligskili ABY &nlenmesinde ve tedavisinde
oksidatif stres ve inflamasyon iizerine odaklanmak &zellikle koruyucu yaklasim
acisindan mantiklidir. Modern tibbi yaklasimda dogal iiriin kullanimimin 6nemi
giderek artmaktadir. Dogal iiriinler, yeni nesil tedaviler i¢in anlamli kaynaklardir
ve yeni ilaglarin gelistirilmesi agisindan 6nemli bilesenlerin gelistirilmesine oncii
olmaktadirlar (Abdeen ve ark., 2021). Bitkiler ve aktif bilesenlerinin, ABY sonras1
gelisen renal bozulmay1 azaltict etkileri tizerinde bir¢ok ¢alisma bulunmaktadir
(Silveira ve ark., 2021; Karabacak ve ark., 2016). 2016 yilinda tilkemizde yapilan
bir ¢caligmada gliserol ile indiiklenen ABY modelinde kefir etkisi degerlendirilmis,
histolojik bulgularda diizelme gozlenirken biyokimyasal bulgularda diizelme
saptanmamistir (Yalginkaya-Yavuz ve ark., 2018). 2017 yilinda myoglobiniirik
ratlarda (gliserol ile indiiklenen ABY)) antioksidan, antiinflamatuar etkileri oldugu
bilinen Cin’in gifali bitkisi Baicalin intraperitoneal uygulanmasi ile yapilan
calismada, koruyucu etki saptanmamustir, bitkinin uygulama yolu, dozu ve siiresi
gibi faktdrlerin gdzden gegirilerek ¢aligsma yapilmasi sonucuna varilmistir. 2021
yilinda sepsis modeli olusturulan ratlarda sepsis tanisi konmasindan 6 saat sonra
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terapotik dozda yesil propolis ekstrakti uygulanmasinin inflamasyonu ve oksidatif
stresi azaltti1, endotel hiicreleri ve mitokondri korumasini tetikledigi saptanmistir.
Bu ¢alismada yesil propolis kullaniminin sepsiste ABY ve akciger hasari gelisimine
kars1 koruyucu etkisi saptanmustir (Balah ve ark., 2023). Yapilan bir caligmada, 2023
yilinda bugday ¢iminin (WG) gliserol ile indiiklenen ABY modelinde iyilestirici
etkiler gdsterdigi saptanmis olup, bu etkinin biiyiik olasilikla oksidatif stres ve
inflamatuar siire¢lerin diizenlenmesine bagli oldugu 6ne siiriilmiistiir. Calisma,
bugday ¢iminin dogal bir {iriin olarak rabdomiyoliz iliskili ABY tedavisinde
potansiyel olarak etkili bir ajan olabilecegini ortaya koymaktadir. (Mahmood ve
Kathem, 2023). Kang ve ark. Tarfindan yayimlanan 2021 yilina ait derlemede
ABY siirecinde koruyucu/tedavi edici 6zellikleri olan dogal tirtinlere yer verilmistir
(Kang ve ark., 2021).

SONUC

Crush sendromu, sistemik semptomlara yolagan lokalize ezilme hasaridir,
travmatik rabdomyoliz olarak da isimlendirilir. Siklikla dogal afetler, travma ve
endiistriyel kazalar sonucu ortaya cikar. Ezilme hasari, kollarin, bacaklarin ve
viicudun diger kisimlarinin basiya ugramasi sonrasi etkilenen alandaki kas, cilt,
ciltalt1, eklem, bag doku vb. sismesini ve/veya norolojik hasari kapsar. CS, ABY
basta olmak {izere, aritmiler ve hatta 6liime yol agan ¢oklu organ yetmezligi gibi
komplikasyonlara yolagabilir, cok hizli ve uygun tedavi yonetimi gereklidir.
Rabdomyoliz iligkili ABY, hastaneye kabul edilen ve ulastirilabilen hastalarin
% 46’sinda izlenmektedir ve bu gruptaki hastalarin % 80’inde Yogun Bakim
Unitesi’nde (YBU) tedavi destegi ihtiyac1 olmaktadir. Giiniimiizde rabdomyoliz
ile iliskili ABY tedavisinde dnerilen ana tedavi yaklagimi, etkili stvi ve elektrolit
tedavisidir. Bu tedavinin bobrekleri korumada etkili bir yontem oldugu 6ne
stiriilmiistiir. Klinik tabloda beslenme protokoliiniin amaci ise bobrek hasarini en
aza indirmektir. Oral beslenme, kontrendikasyon bulunmadig: siirece, bagirsak
biitiinliigliniin korunmasi nedeniyle siklikla tercih edilmektedir. Kilavuzlara gore,
ABY gelismis hastalarda oral beslenmenin miimkiin olmadig1 durumlarda, 24
saat icinde enteral yolla tibbi beslenme tedavisine baslamanin giivenli ve etkili
oldugu gosterilmistir. Modern tibbi yaklasimlarda giderek artan sekilde kullanilan
dogal iiriinler, yeni nesil tedaviler ve koruyucu tedavi protokollerinde, genellikle
yan etki olasilig1 daha diigiik ve anlamli etki saglayan secenekler sunmaktadir.
Oksidatif stres ve inflamasyon, gliserol ile indiiklenen ABY olusumunda belirgin
olan iki ana yolaktir; bu nedenle, rabdomyoliz ile iligkili ABY'nin dnlenmesi ve
tedavisinde oksidatif stres ve inflamasyon tizerinde etkili dogal iiriinlerin kullanimi
ile desteklenen tedavi protokollerinin, 6zellikle koruyucu yaklagimlar agisindan
mantikli oldugu disiiniilmektedir.
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ABSTRACT

This study aimed to investigate the relationship between self-compassion and
life satisfaction among intensive care nurses and to evaluate the effects of
sociodemographic and professional factors on these variables. A descriptive and
cross-sectional design was adopted. The study was conducted with a sample of 108
intensive care nurses working in nine Intensive Care Units (ICUs) at a Training
and Research Hospital. Data were collected using the Self-Compassion Scale, the
Satisfaction with Life Scale, and a Sociodemographic Questionnaire. Participants
reported moderate levels of both self-compassion (mean = 2.68 = 0.37) and
life satisfaction (mean = 13.23 + 4.06). A significant positive correlation was
found between total self-compassion and life satisfaction (r = 0.261, p = 0.006).
Among the subdimensions, self-kindness and mindfulness showed the strongest
positive associations with life satisfaction, whereas self-judgment, isolation, and
over-identification were negatively correlated. Significant differences in self-
compassion scores were observed based on educational level and working pattern
(p < 0.05). Self-compassion appears to be an important psychological resource
that positively contributes to life satisfaction among intensive care nurses.
Enhancing self-compassion through individual or institutional interventions may
improve nurses’ psychological well-being and overall quality of life.
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Yogun Bakim Hemsirelerinde Oz-Sefkat ve Yasam Doyumu
Arasindaki Iliskinin Incelenmesi

0Z

Bu ¢alismada yogun bakim hemsirelerinde 6z-sefkat ile yasam doyumu arasindaki
iligkinin arastirilmasi ve sosyodemografik ve mesleki faktorlerin bu degiskenler
iizerindeki etkilerinin degerlendirilmesi amaglanmistir. Tanimlayici ve kesitsel bir
arastirma deseni benimsenmistir. Caligsma, bir Egitim ve Arastirma Hastanesi’nde
bulunan dokuz yogun bakim iinitesinde ¢alisan 108 yogun bakim hemsiresinden
olusan bir 6rneklem ile yiiriitiilmiistiir. Veriler Oz-Sefkat Olgegi, Yasam Doyumu
Olgegi ve Sosyodemografik Anket kullanilarak toplanmistir. Katilimcilarin hem
0z-sefkat (ortalam =2,68 + 0,37) hem de yasam doyumu (ortalama=13,23 +4,06)
puan ortalamalarimin orta diizeyde oldugu belirlenmistir. Toplam 6z-sefkat ile
yasam doyumu puanlar arasinda anlamli ve pozitif bir korelasyon bulunmustur
(r=0,261, p=0,006). Alt boyutlar arasinda 6z sefkat ve farkindalik, yasam
memnuniyetiyle en gii¢lii pozitif iliskiyi gosterirken, 6z yargilama, izolasyon ve
asir1 6zdeslesme negatif korelasyon gostermistir. Oz sefkat puanlarinda egitim
diizeyi ve calisma diizenine gore anlamli farkliliklar goézlenmistir (p<0,05). Oz
sefkat, yogun bakim hemsireleri arasinda yasam memnuniyetine olumlu katkida
bulunan énemli bir psikolojik kaynak gibi goriinmektedir. Oz sefkatin bireysel
veya kurumsal miidahalelerle artirilmasi, hemsirelerin psikolojik iyilik halini ve
genel yasam kalitesini iyilestirebilir.

Anahtar Kelimeler: 6z-sefkat, yasam doyumu, yogun bakim hemsireligi.
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INTRODUCTION

Intensive care nursing is a challenging specialty that requires advanced knowledge,
skills, and technological proficiency, and is characterized by high levels of stress
and responsibility. Nurses working in this field are in constant contact with
critically ill patients and provide long-term care (Cinar & Eti Aslan, 2017; Kutlu
et al., 2020). In intensive care units, where morbidity and mortality rates are high,
frequent interventions and emergency responses are commonly required (Cinar &
Eti Aslan, 2017; Kim & Yeom, 2018). Providing care to critically ill patients and
supporting their families in such high-pressure environments can adversely affect
healthcare professionals’ physical and psychological well-being, potentially leading
to a decline in overall quality of life. Due to heavy workloads and demanding
working conditions, intensive care personnel frequently encounter various health
problems (Esin & Sezgin, 2017).

Numerous factors such as social life, cultural activities, family structure, psychological
traits, individual expectations, and beliefs significantly influence individuals’ life
satisfaction (Cimar & Ozyilmaz, 2019). Life satisfaction is closely related to job
satisfaction, which is itself influenced by both working conditions and individual
characteristics (Franjic & Franjic, 2022). When nurses are evaluated in terms of
burnout, occupational stress, job satisfaction, and life satisfaction, it is evident that
problems stemming from the profession reduce their capacity for positive thinking
and job satisfaction, while also leading to physical, mental, and social issues
(Yildirmalp, Oner & Yenihan, 2014). Job satisfaction not only strongly affects
nurses’ life satisfaction and overall well-being, but is also directly influenced by their
level of life satisfaction (Kottuniuk et al., 2021). The relationship between nurses’
job and life satisfaction has a notable impact on their mental health, motivation,
and performance (Medeni et al., 2025).

While all of these factors influence life satisfaction among nurses, self-compassion
has recently emerged as a notable psychological component. In this context,
self-compassion is increasingly recognized as a psychological protective factor
(Boellinghaus et al., 2012). Self-compassion has become an increasingly important
construct for mental health and psychological well-being among employees in both
institutional and hospital settings (Gerber & Anaki, 2021; Kotera & Van Gordon,
2021; Sinclair et al., 2017). Studies investigating the impact of self-compassion
on work performance, organizational citizenship behaviors, and retention in the
workplace further underscore its importance (Kotera & Van Gordon, 2021; Reizer,
2019; Duarte et al., 2016). These studies suggest that self-compassion is not only
essential for individual well-being but also serves as a significant psychological
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resource that supports positive organizational outcomes in the workplace.
Individuals with high levels of self-compassion are more likely to experience
positive psychological states related to general well-being (Neff & Vonk, 2009;
Zessin et al., 2015). Such individuals report higher levels of satisfaction from life
(Yang, Zhang & Kou, 2016), interpersonal relationships (Baker & McNulty, 2011),
and work life (Abaci & Arda, 2013).

The aim of this study is to examine the relationship between self-compassion and
life satisfaction among intensive care nurses and to evaluate the sociodemographic
and professional factors that may influence these two variables.

MATERIAL AND METHOD

Study type

This study was conducted using a descriptive and cross-sectional design. The aim
of the research was to determine the relationship between intensive care nurses'
levels of self-compassion and life satisfaction, and to evaluate certain demographic
and occupational variables that may influence this relationship.

Study group

The study population consisted of 276 intensive care nurses working at a Training
and Research Hospital in Gaziantep. The sample size was calculated based on the
known population, and the sample size selected from the intensive care nurses with
a population of N=276 was calculated using the sample size formula for limited
populations. The calculations yielded 106 participants with a 95% confidence level
and a p = 0.50 effect size. Due to the aim of the study and its focus on a specific
professional group such as intensive care unit (ICU) nurses, the non-probability
sampling method of Purposive Sampling was preferred for selecting experienced
professionals to participate in the study. The study included volunteer participants
(n=108) who are actively working in the ICU and have at least one (1) year of
experience.

Data Collection

Following the acquisition of the necessary ethical approvals and institutional
permissions, the data collection process commenced. Data were collected from
the 108 intensive care nurses who voluntarily agreed to participate in the study,
employing an online questionnaire methodology.

Data Collection Instruments
The sociodemographic characteristics form, the self-compassion scale and satisfaction
with life scale were used to collect data.
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The Self-Compassion Scale

The Self-Compassion Scale developed by Neft (2003), the scale was adapted for
use in Turkish by Akin et al. (2007). Confirmatory factor analysis for the Self-
Compassion Scale confirmed the existence of six subscales that make up the self-
compassion construct: self-kindness versus self-judgment, common humanity
versus isolation, and mindfulness versus over-identification. The high scores of
the individual in each subscale means that he or she possesses the features of the
relevant subscale. The scale also provides a total self-compassion score. For the
interpretation of the total self-compassion score, scores between 1-2.5 indicate low
self-compassion, scores between 2.5-3.5 indicate moderate self-compassion and
scores between 3.5-5 indicate high self-compassion (Akin et al., 2007).

The Life Satisfaction Scale

The Life Satisfaction Scale, developed by Diener and colleagues (1985), is used
to assess individuals' overall life satisfaction. Kdker (1991) adapted the scale
into Turkish establishing its validity and reliability and found that its test-retest
consistency coefficient was 0.85.

Statistical Analysis

The data were analyzed using SPSS (Statistical Package for the Social Sciences) version
23.0. Categorical variables were presented as frequencies (n) and percentages (%),
while continuous variables were summarized using means and standard deviations
(SD). To assess the normality of data distribution, the Kolmogorov-Smirnov test
was employed. For normally distributed variables, comparisons between two
groups were conducted using the independent samples t-test, whereas comparisons
among more than two groups were conducted using one-way ANOVA. In cases of
significant differences as a result of the one-way ANOVA test, post hoc analyses
were performed using Tukey's test. In addition, Pearson’s correlation analysis
was conducted to determine the relationships between scale scores. Cronbach’s
alpha coefficient was calculated to assess the internal consistency reliability of
the measurement scales used in the study. A p-value of <0.05 was considered
statistically significant in all analyses.

Ethical considerations

Before starting the study, ethical approval was obtained from the SANKO University
Non-Interventional Clinical Research Ethics Committee (Date: 06.03.2023 Number:
2023/02-02). Institutional permission was also obtained from the Training and
Research Hospital. Participants were informed about the purpose and scope of the
study, and informed consent was obtained from those who agreed to participate
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voluntarily. The study was conducted in accordance with the ethical principles set
forth in the Declaration of Helsinki.

RESULTS

A total of 108 intensive care unit (ICU) nurses participated in the study. The
participants’ ages ranged from 19 to 65 years, with 78.7% in the 19-29 age
group, 11.1% between 30—40, and 10.2% aged 41 and above. The majority of the
participants were female (67.6%), while 32.4% were male. Regarding marital
status, 55.6% were single and 44.4% were married. In terms of parenthood, 69.4%
reported not having children, whereas 30.6% did. When examining educational
status, the majority held a bachelor's degree (59.3%); 28.7% had completed high
school, 7.4% held an associate degree, and 4.6% had completed a master’s degree.
Regarding work experience in intensive care units, 72.2% had worked for 1-5
years, 18.5% for 6-10 years, and 9.3% for 11 years or more. Concerning working
patterns, 87.0% performed shift work, 10.2% worked permanent day shifts, and
2.8% worked day and night shifts (Table 1).

Table 1. Examination of the sociodemographic characteristics of the participants
(n=108)

Characteristics N %
Age 19-29 85 78.7
30-40 12 11.1
41 and above 11 10.2
Gender Female 73 67.6
Male 35 32.4
Marital Status Single 60 55.6
Married 48 44.4
Having Children Yes 33 30,6
No 75 69.4
Educational Status High School 31 28.7
Associate Degree 8 7.4
Bachelor’s Degree 64 59.3

Master’s Degree 5 4.6
Duration of Working in 1-5 years 78 72,2
Intensive Care 6-10 years 20 18.5
11 years and above 10 9.3

Working Pattern Workday and night shifts 3 2.8
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Permanent Day Shift 11 10.2
Shift work 94 87.0

When Table 2 is examined, the mean scores related to participants’ life satisfaction
and self-compassion levels are presented. The mean score for the Life Satisfaction
Scale was found to be 13.23 + 4.06 (min: 5.00 — max: 25.00). The total mean score
for the Self-Compassion Scale was 2.68 £+ 0.37, indicating that the participants
demonstrated a moderate level of self-compassion. Among the subdimensions of the
Self-Compassion Scale, the highest mean score was observed in the “Mindfulness”
subscale (3.32 £ 0.93), while the lowest was in the “Self-Judgment” subscale
(2.12 £ 0.83). The mean scores of the other subdimensions were as follows: “Self-
Kindness” 3.19 £+ 0.93, “Common Humanity” 2.97 + 0.78, “Isolation” 2.25 + (.88,
and “Over-Identification” 2.22 £ 0.83. To assess the internal consistency of the
scales, a reliability analysis was conducted. Cronbach’s alpha for the total scale and
all subscales ranged between 0.849 and 0.894, indicating a high level of internal
consistency (Table 2).

Table 2. Mean scores of the participants on the life satisfaction and self-compassion
scale and its subdimensions

Scales | Mean + SD | Min - Max hgz:ilell::lﬂl::sssigiz Cmnlrl;lll;:
Life Satisfaction 13.23 £4.06 | 5.00 - 25.00 5.00 - 25.00 0.860
Self-Compassion 2.68+037| 1.79-4.00 1-5 0.894
Self-Kindness 3.19+£093| 1.20-5.00 1-5 0.861
Self-Judgment 2.12+0.83 | 1.00-5.00 1-5 0.871
Common Humanity [ 2.97+£0.78 | 1.75-4.75 1-5 0.887
Isolation 2.25+0.88| 1.00-5.00 1-5 0.890
Mindfulness 332+093| 1.75-5.00 1-5 0.849
Over-Identification | 2.22+0.83 | 1.00-4.75 1-5 0.886

No statistically significant differences were found between life satisfaction scores
and sociodemographic variables such as age, gender, marital status, having children,
education level, years of experience in intensive care, and working pattern (p >
0.05). However, a statistically significant difference was found between self-
compassion scores and education level (F = 6.511, p = 0.000). According to the
post hoc analysis, nurses with a master’s degree had significantly higher self-
compassion scores compared to those with a high school or bachelor’s degree
(d>a, p=0.003; d>c, p = 0.009). In addition, a statistically significant difference
was observed between self-compassion scores and working pattern (F = 5.190,
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p = 0.007). Post hoc test results indicated that nurses who worked day and night
shifts had significantly higher self-compassion scores compared to those working
permanent day shifts or in rotating shifts (a > b, p=0.021; a> ¢, p = 0.007). No
statistically significant differences were found between self-compassion scores
and other sociodemographic variables (p > 0.05) (Table 3).

Table 3. Comparison of life satisfaction and self-compassion scale scores according
to the participants’ sociodemographic characteristics

Life Self-
Sociodemographic Satisfaction vk Compassion vk
Characteristics P P
Mean+SD Mean+SD
19-29 13.25+4.14 | F=1.468 | 2.67+0.38 F=1.203
Age 30-40 11.75+4.41 | p=0.235 | 2.82+0.31 p=0.305
41 and above 14.63+2.54 2.58+0.35
Female 13.64+4.10 | t=1.532 |2.71+0.35 t=1.253
Gender
Male 12.37+£3.90 | p=0.129 | 2.61+0.42 p=0.213
Single 13.15+4.23 [ t=-0.232 | 2.65+0.35 t=-0.232
Marital Status -
Married 13.33£3.88 | p=0.817 | 2.72+0.40 p=0.817
. . Yes 13.78+4.22 [ t=0.943 |2.67+0.39 t=0.103
Having Children
No 12.98+4.22 | p=0.348 | 2.68+0.37 p=0.918
High School® 13.80+4.57 | F=0.739 | 2.57+0.36 F=6.511
. Associate Degree® | 12.50+6.00 | p=0.531 | 2.93+0.31 p=0.000
Educational q 0.000
Status , ¢ >c¢ p=0.
Bachelor’s Degreec | 12.90+3.58 2.66+0.32 d>a p=0.003
Master’s Degree! | 15.00+3.39 3.23+0.59
Duration of 1-5 years 13.294+4.10 | F=0.879 | 2.68+0.39 F=0.178
Working 6-10 years 13.75¢4.29 | p=0.418 | 2.68+0.34 p=0.837
in Intensive
Care 11 years and above | 11.70+3.23 2.61+0.34
Working Pattern | \York day and 16.00+7.81 | F=1.043 | 3.350.68 F=5.190
night shifts
Permanent Day 14.09+2.77 | p=0.356 | 2.67+0.28 p=0.007
Shift
; c a>b p=0.021
Shift work 13.04+4.06 2.66+0.36 a>c p=0.007

SD: Standart Deviation; F: One Way Analysis of Variance (ANOVA); t: independent sample t-test;

a, b, ¢,d:Tukey test
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Upon examination of Table 4, statistically significant correlations were identified
between life satisfaction and both the total score and subdimensions of the Self-
Compassion Scale. A weak but significant positive correlation was found between
life satisfaction and the total self-compassion score (r=0.261, p=0.006). Among
the subdimensions:Self-Kindness showed a strong positive correlation with life
satisfaction (r=0.515, p<0.001). Mindfulness also demonstrated a moderate positive
correlation (r= 0.463, p <0.001). Common Humanity was moderately and positively
correlated with life satisfaction (r=0.423, p <0.001). Self-Judgment and Isolation
were weakly and negatively correlated with life satisfaction (r =—0.262, p = 0.006;
r=-0.268, p = 0.005, respectively). Over-Identification showed a weak negative
correlation (r=—0.227, p = 0.018). These findings indicate that higher levels of
self-kindness, mindfulness, and a sense of shared humanity are associated with
greater life satisfaction, whereas higher levels of self-judgment, isolation, and
over-identification are linked to lower life satisfaction (Table 4).

Table 4. Examination of the relationship between life satisfaction and the self-
compassion scale and its subdimensions

Total Com-
Self- Self- | Self- mon .| Mind- [ Over-Iden-
Scales Kind- | Judg- Isolation : .
Com- Human- fulness | tification
- ness ment .
passion ity
Life r | 261%% | S15%* [ -262%* | 423%* | -268** [ 463%* [-227*
Satisfaction | p | .006  |.000 | .006 .000 .005 000 |.018
r: Pearson correlation test , *p<0.001 and **p<0.001 were taken as the significance level.
DISCUSSION

This study aims to examine the relationship between intensive care nurses’
levels of life satisfaction and personal resources such as self-compassion. The
findings revealed that nurses’ self-compassion levels were influenced by certain
sociodemographic variables such as educational attainment and work patterns.
Furthermore, various significant positive and negative correlations were identified
between life satisfaction and the subdimensions of self-compassion. These results
suggest that self-compassion may be an important determinant in supporting the
psychological well-being of nurses. In this study, it was found that the participating
nurses had a moderate level of life satisfaction. The mean score on the Satisfaction
with Life Scale (13.23+4.06) indicates that the nurses were generally moderately
satisfied with their lives. Similarly, the total mean score on the Self-Compassion
Scale was 2.68+0.37, which, according to Neff’s classification, corresponds to a
moderate level of self-compassion. In line with these findings, a study conducted
by Mohammadi et al. (2014) involving 181 nurses working in specialized care units
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(ICU, CCU, NICU, and dialysis wards) in hospitals in South Khorasan Province
also reported that nurses had moderate levels of self-compassion. Similarly,
Razaghpour et al. (2021) reported moderate levels of self-compassion among
nurses working in special care units at Zanjan University of Medical Sciences
hospitals. In our study, life satisfaction emerged as an important determinant of
nurses' overall perception of life. Similarly, in a study conducted with Chinese
nurses by Zhang, Rasheed, and Lugman (2020), it was reported that individuals
with low life satisfaction experienced less job satisfaction and were more prone to
burnout. Therefore, individual and organizational interventions aimed at increasing
life satisfaction among nurses may be effective in reducing the risk of burnout
and sustaining professional commitment. Self-compassion encompasses not only
self-care but also awareness, acceptance, and kindness toward oneself (Viskovich
& De George-Walker, 2019). Especially for nurses, self-compassion can enhance
resilience and psychological endurance during challenging periods (Alquwez et
al., 2021). Moreover, the literature emphasizes that self-compassion serves as a
protective factor in coping with stress and in reducing negative psychological
outcomes such as depression and burnout. In a study conducted with Chinese
intensive care nurses, mindfulness was found to regulate the effects of emotional
exhaustion, depression, and anxiety, particularly through the subdimension of
“acting with awareness” (Lu et al., 2019). However, the same study reported
that mindfulness did not have a significant effect on life satisfaction, suggesting
that not all dimensions of subjective well-being are necessarily directly related
to mindfulness. Studies in the literature have also indicated that self-compassion
supports mental well-being in the workplace and fosters positive attitudes and job
satisfaction (Bahrami Nejad Joneghani et al., 2023). In contrast, the significant
positive relationship found between self-compassion and life satisfaction in our
study suggests that self-compassion may have a stronger influence on individuals'
overall satisfaction with life. Our findings also revealed a significant association
between nurses’ educational level and their self-compassion scores. Specifically,
nurses with a master’s degree reported significantly higher levels of self-compassion
compared to those with a high school or bachelor’s degree. This finding suggests
that higher educational attainment may contribute to the development of greater
self-understanding, self-kindness, and self-acceptance. Similarly, a study conducted
by Joy et al. (2023) reported that nurses with master's or doctoral degrees exhibited
higher levels of self-compassion than those with diploma or bachelor’s degrees;
however, this difference was not statistically significant. Mindfulness-based
intervention programs have been shown to enhance self-compassion among nurses
(Gozalo et al., 2019; Othman, Hassan, & Mohamed, 2023). This finding suggests
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that self-compassion is a personal resource that can be cultivated. In the present
study, the significant relationship observed between self-compassion and life
satisfaction indicates that nurses’ levels of self-compassion play an important role
in influencing their overall life satisfaction. In conclusion, the positive association
between self-compassion and life satisfaction supports the view that this personal
resource contributes meaningfully to nurses' overall well-being. Therefore,
individual or organizational interventions aimed at increasing self-compassion may
be effective in supporting nurses’ psychological well-being and life satisfaction.
Study Limitations and Strengths

The most significant limitation of this study is its relatively small sample size
and cross-sectional nature, which may limit the generalizability of the findings.
Another limitation of this study is that it was conducted at a single center. The
main strength of the study is the use of validated scales to assess the levels of self-
compassion and life satisfaction among intensive care nurses. Moreover, significant
relationships were identified between these variables, and key sociodemographic
and occupational factors influencing them were revealed.

CONCLUSION

Based on the findings of this study, it can be concluded that intensive care nurses
exhibit moderate levels of both self-compassion and life satisfaction. The significant
relationships identified between self-compassion sub-dimensions and life satisfaction
suggest that self-compassion may serve as an important psychological resource in
improving overall well-being among nurses working under high-stress conditions.
Furthermore, the results highlight the influence of educational background and
work schedule on self-compassion levels. These findings suggest that promoting
self-compassion—especially through targeted training programs and organizational
support—could enhance both the mental resilience and life satisfaction of intensive
care nurses. Future research is recommended with broader and more diverse
samples, as well as with longitudinal and qualitative designs, to better understand
the dynamics of self-compassion and its role in occupational health and well-being.
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OZET

Dil kanseri, diinya genelinde yaygin ve tedavi basaris1 siirlt bir oral kanser
tiriidiir. Cerrahi, radyoterapi ve kemoterapi gibi mevcut tedavilere ragmen,
yiiksek invazyon ve metastaz oranlar1 ile kemoterapdtik ilaglara karsi gelisen
direng, hastalarin yasam kalitesini ve sagkalimmi olumsuz etkilemektedir.
Ozellikle sisplatin gibi temel kemoterapdtik ajanlara karsi gelisen direnc,
tedavi Oniindeki en biiyiik engellerden biridir. Bu direncin iistesinden gelmek
icin farkli etki mekanizmalarina sahip anti-kanser ajanlarinin kombinasyon
halinde kullanilmas1 kritik bir stratejidir; zira tek ilag tedavileri siklikla direngli
mutasyonlara ve tiimoér niiksetmesine yol agabilmektedir. Sisplatin, DNA
hasar1 ve apoptoz indiiksiyonu yoluyla etki gdsteren gii¢li bir kemoterapotiktir,
ancak yan etkileri ve diren¢ gelisimi kullanimini kisitlar. Resveratrol ise {iziim
gibi bitkilerde bulunan, antikanser ve antioksidan ozelliklere sahip dogal bir
mikrobesindir. Cesitli kanser tiirlerinde anti-proliferatif ve pro-apoptotik aktivite
gosterdigi, ayrica ¢oklu ila¢ direncine sahip tiimor hiicrelerine karsi da etkili
oldugu kanitlanmigtir. Bu ¢alismada, sisplatin ve resveratrol kombinasyonunun
OSC-19 insan dil kanseri hiicre hatt1 iizerindeki sinerjistik sitotoksik etkileri ve
bu etkilerin molekiiler diizeyde parthanatos hiicre 6liimii yolag: ile olan iliskisi
kapsaml1 bir sekilde arastirilmistir.

Hiicre canlilig1 iizerindeki etkiler MTT testi ile degerlendirilmis; elde edilen
veriler kombinasyon tedavisinin, tekli ila¢ uygulamalarina kiyasla hiicre
proliferasyonunu anlamli diizeyde inhibe ettigini ve giiclii bir sinerjistik sitotoksik
yanit olusturdugunu ortaya koymustur. Molekiiler mekanizmay1 aydmlatmak
amaciyla, parthanatos yolagmin kilit bilesenleri olan PARP-1 ve AIF genlerinin
mRNA ekspresyon diizeyleri gercek zamanl polimeraz zincir reaksiyonu (RT-
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PCR) yontemi ile analiz edilmistir. Bulgular, kombinasyon tedavisinin PARP-
1 ve AIF gen ekspresyonunu anlamli diizeyde artirdigini ve parthanatos ile
iligkili molekiiler sinyallerin transkripsiyonel diizeyde uyarildigini gostermistir.
Parthanatos, klasik apoptozdan farkli olarak PARP-1 hiperaktivasyonu ve AIF’in
mitokondriden cekirdege translokasyonu ile karakterize edilen, kaspaz bagimsiz
bir hiicre 6liimii formudur. Bu ¢aligsma, sisplatin ve resveratrol kombinasyonunun
dil kanseri hiicrelerinde parthanatosu indiikleyerek kemoterapi direncini kirmada
ve tedavi etkinligini artirmada yeni ve etkili bir terapotik yaklagim olabilecegini
bilimsel verilerle ortaya koymaktadir.

Anahtar Kelimeler: insan dil kanseri, sisplatin, resveratrol, sinerjistik etki,
PARP-1

Activation of the Parthanatos Signaling Pathway by the Synergistic
Combination of Cisplatin and Resveratrol in Tongue Cancer Cells

ABSTRACT

Tongue cancer is an aggressive oral malignancy with limited treatment success
due to high invasion rates and chemotherapeutic resistance. Despite conventional
therapies like surgery and radiotherapy, resistance to cornerstone drugs such
as cisplatin remains a major obstacle, negatively impacting patient survival.
Combining anti-cancer agents with distinct mechanisms is a critical strategy
to overcome resistance and prevent tumor recurrence. Cisplatin induces DNA
damage and apoptosis but is limited by systemic toxicity and acquired resistance.
Resveratrol, a natural polyphenol with potent anticancer and antioxidant
properties, has shown efficacy against various cancers, including multidrug-
resistant cells. This study comprehensively investigated the synergistic cytotoxic
effects of the cisplatin and resveratrol combination on the OSC-19 human tongue
cancer cell line and its molecular relationship with the parthanatos cell death
pathway.

Cell viability was evaluated using the MTT assay, revealing that the combination
therapy significantly inhibited proliferation compared to single-agent treatments,
generating a potent synergistic response. To elucidate the molecular mechanism,
mRNA expression levels of PARP-1 and AIF, key components of the parthanatos
pathway, were analyzed via real-time PCR (RT-PCR). Findings demonstrated that
the combination significantly increased the mRNA expression levels of PARP-
1 and AIF, suggesting transcriptional upregulation of parthanatos-associated
molecular signals. Distinct from classical apoptosis, parthanatos is a caspase-
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independent cell death form characterized by PARP-1 hyperactivation and the
translocation of AIF from the mitochondria to the nucleus. This study provides
scientific evidence that the cisplatin and resveratrol combination represents a
novel and effective therapeutic approach to overcoming chemotherapy resistance
in tongue cancer cells by inducing parthanatos.

Keywords: human tongue cancer, cisplatin, resveratrol, synergistic effect, PARP-1

GIRIS

Insanlarda dil kanseri, oral kanser tiirleri arasinda en yaygin olanlardan biridir
ve diinya saglik yiikii agisindan 6nemli bir yer tutmaktadir (Bray et al., 2022).
Bu agresif kanser tiiriinlin tedavisinde cerrahi, radyoterapi ve kemoterapi gibi
geleneksel yontemler kullanilmaktadir (Mosier et al., 2025). Ancak, cerrahi
tekniklerdeki ilerlemelere ragmen, bazi durumlarda dilin tamaminin veya
bir kisminin ¢ikarilmasi gerekebilmekte, bu da hastalarin konusma ve yutma
fonksiyonlarin1 ciddi sekilde etkileyerek yasam kalitelerini olumsuz yonde
etkilemektedir (Villaret et al., 2008). Ayrica, son yillarda gelistirilen ileri tedavi
stratejilerine ragmen, dil kanserinin yiiksek lokal invazyon ve metastaz oranlari
nedeniyle hastalarin genel sagkalim oranlar1 diisiiktiir (Balachander et al., 2022).
Kemoterapi, metastazin azaltilmasi ve tliimor biiylimesinin engellenmesi gibi
klinik sonuglara yol actig1 i¢in dil kanseri tedavisinde etkili yaklasimlardan biri
olarak kabul edilmektedir (Georges et al., 2014). Ancak, bu hastalarda siklikla
kargilagilan ¢oklu ila¢ direnci, kemoterapinin etkinligini sinirlayan onemli bir
engeldir. Ila¢ direncli tiimorleri tedavi etmek igin temel stratejilerden biri, anti-
kanser ajanlarinin kombinasyon halinde kullanilmasidir (Baguley, 2002). Tek ilag
tedavileri, kanser hiicrelerinde alternatif molekiiler yollari tetikleyip giiclendirerek
ilaca direngli mutasyonlara ve tiimdr niiksetmesine yol acabilir (He et al., 2025).
Buna karsilik, anti-kanser ilaclarla kombinasyon tedavisinin genel olarak sinerjik
ilag etkilerini indiikledigi ve ila¢ direncinin baslamasini engelledigi gosterilmistir
(Bayat Mokhtari et al., 2017; Holoye et al., 1978; Lu et al., 2022).

Sisplatin, mesane, meme, dil ve akciger kanserleri dahil olmak iizere ¢ok sayida
insan kanserinin tedavisinde kullanilan, iyi bilinen bir kemoterapotik ilagtir
(Dasari & Tchounwou, 2014). Sisplatinin etkisi, DNA'daki piirin bazlariyla ¢apraz
baglanmaya, DNA onarim mekanizmalarina miidahale etmeye, DNA hasarina
neden olmaya ve ardindan kanser hiicrelerinde apoptozu indiiklemeye dayanir
(Makovec, 2019; Tanida et al., 2012). Ancak, ilag direnci ve dnemli yan etkileri
nedeniyle, sisplatinin diger kanser ilaglar1 ile kombinasyon halinde kullanilmast,
bir¢ok insan kanserinde yeni terapotik stratejiler olarak uygulanmistir (Keke et
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al., 2024; Minerva et al., 2023). Ornegin, rahim agz1 kanserinde sisplatin tedavisi,
poli (ADP-riboz) polimeraz 1 (PARP-1)'in 6nemli dl¢ilide asir1 ekspresyonunu ve
hiperaktivasyonunu gostermistir (Kotsopoulos et al., 2016). Baska bir ¢alisma,
insan bobrek hiicrelerine sisplatin uygulandiginda mitokondride biriktigini
ve mitokondriyal hasara neden olan reaktif oksijen tiirleri (ROS) olusumuna
indiikledigini ve diger sitotoksik etkileri sebep oldugunu gostermistir (Soni et al.,
2018). ROS'un artis1 ve PARP-1'in asir1 aktivasyonu, yeni bir hiicre 6limii formu
olan parthanatos ile yakindan iliskilidir. Parthanatos, kaspaz bagimsiz bir hiicre
oliimii mekanizmasi olup, PARP-1'in agir1 aktivasyonu sonucu AIF (Apoptosis-
Inducing Factor)'in mitokondriden salinarak c¢ekirdege translokasyonu ile
karakterizedir. Bu yolak, 6zellikle DNA hasarina yanit olarak aktive olur ve
apoptoza direngli hiicrelerde alternatif bir 6liim mekanizmasi sunar (Fatokun
etal., 2014).

Uziim, gilek, erik ve yer fistig1 gibi bitkilerde bulunanresveratrol, antikanser, iltihap
onleyici ve antioksidan etkileri nedeniyle dikkat ¢ceken dogal bir mikrobesindir
(Koushki et al., 2018; Kursvietiene et al., 2023). Daha 6nce yapilmis in vitro ve
hayvan ¢aligmalari, resveratroliin melanoma (Wu et al., 2015), akciger kanseri ve
prostat kanseri (Li et al., 2020; Ye et al., 2020) dahil olmak {izere ¢esitli kanser
tiirlerine (Elshaer et al., 2018) kars1 anti-proliferatif ve pro-apoptotik aktiviteye
sahip oldugunu gostermistir. Ek olarak resveratroliin, ¢oklu ilag direncine sahip
timor hiicrelerine karsi anti-proliferatif aktivitesi belirlenmistir (Huang et al.,
2014).

Cesitli kemoterapi ilaglarinin sisplatin ile kombinasyonunun sonuglari literatiirde
gosterildigine ragmen, bugline kadar sisplatin ve resveratrol kombinasyonun dil
kanser hiicre hatti iizerindeki etkisi aragtirllmamistir. Ayrica, bu ilag kombinasyonu
ile muamele edilen hiicrelerde apoptoz yolagindaki olast degisikligi ve alt
mekanizmalar1 inceleyen higbir ¢aligma yapilmamistir. Bu makalede, 6ncelikle
OSC-19 dil kanseri hiicre hatt1 laboratuvarimizda kiiltiire edilecek ve sisplatin
ve resveratroliin uygun dozu belirlenmesinden sonra hiicrelere uygulayip her bir
ilacin bu hiicrelerin canliliginin tizerindeki etkisi MTT testi ile arastirilacaktir.
Daha sonra, hiicreler sisplatin ve resveratrol kombinasyonu ile muamele edilip
sinerjistik etkisi incelenmesi hedeflenmistir. Daha sonra, partanatos hiicre 6limii
ile ilgili olan se¢ilmis olan gen, PARP-1 ve AIF genlerinin mRNA ifade diizeyleri
iizerinden parthanatos hiicre 6liimii yolagini nasil etkiledigi arastirilmistir.
Bu calisma sonucunda, yeni terapdtik ilag kombinasyonu ortaya konulmasi
amaglanmigtir. Projemizden elde edilen veriler, bu kombinasyon tedavisinin
etkili oldugu takdirde, dil kanserin kemoterapi tedavisinin 6niindeki, ila¢ direnci
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olan biiyiik engelle miicadele etme firsati sunabilecek ve hastalarin tedavisine
katki saglayacaktir.

YONTEM

Bu ¢alismada, dil kanseri tedavisinde sisplatin ve resveratrol kombinasyonunun
potansiyelini degerlendirmek amaciyla in vitro deneyler gergeklestirilmistir.
Deneyler, OSC-19 dil kanseri hiicre hatt1 kullanilarak yiirtitiilmiistiir.

Hiicre Kiiltiirii

OSC-19 dil kanseri hiicre hatti, %10 Fetal Sigir Serumu (FBS; Gibco) ve %1
Penisilin-Streptomisin (100 U/mL penisilin ve 100 pg/mL streptomisin; Gibco)
ile takviye edilmis DMEM besiyerinde kiiltiirle edilmistir. Hiicreler, %5 CO,
igeren nemlendirilmis inkiibatorde 37°C'de T75 flasklarda muhafaza edilmistir.
%80 konfluansa ulasildiginda, hiicreler %0,25 Tripsin-EDTA (Gibco) kullanilarak
pasajlanmistir. Resveratrol (Sigma-Aldrich, St. Louis, MO, ABD) ve Sisplatin
(Sigma-Aldrich, St. Louis, MO, USA) dimetil siilfoksit (DMSO) i¢inde ¢oziilerek
stok ¢ozelti olusturulup deneyler igin kiiltlir ortaminda istenen konsantrasyonlara
seyreltilmistir.

Hiicre Canlilig: Testi (MTT)

Hiicre canliligi, 3-(4,5-dimetiltiyazol-2-il)-2,5-difeniltetrazolyum bromiir (MTT)
testi kullanilarak degerlendirilmistir (Mazloum-Ardakani et al., 2019). OSC-
19 hiicreleri 1,5 x 10* hiicre/kuyucuk yogunlugunda 96 kuyucuklu plakalara
ekilmistir. 24 saat sonra, hiicreler 24 ve 48 saat boyunca ¢esitli konsantrasyonlarda
sisplatin (0-100 uM) ve resveratrol (0-200 pM) ile tedavi edilmistir. Tedaviden
sonra, MTT reaktifi, her bir kuyucuga 5 mg/mL eklenmis ve hiicreler 37°C'de belirli
4 saat inkiibe edilmistir. Metabolik olarak aktif hiicreler tarafindan MTT'nin suda
¢oziiniir formazan tuzuna indirgenmesi saglanmistir. inkiibasyon siiresi sonunda,
mikroplaka okuyucu kullanilarak 450 nm dalga boyunda absorbans degerleri
Ol¢tilmiistiir. Referans dalga boyu olarak 620 nm kullanilmistir. Hiicre canlilig
yiizdeleri, ilag uygulanmamis kontrol grubuna normalize edilerek hesaplanmigtir.
Sisplatin ve resveratrol i¢in doz-yanit egrileri olusturulmus ve IC50 degerleri
(hiicre canliligimin %50 oraninda inhibe edildigi konsantrasyon) belirlenmistir.

RNA izolasyonu ve Kantitatif Ger¢ek Zamanh PCR (qRT-PCR)

Toplam RNA, iireticinin talimatlarina gére TRIzol reaktifi (Invitrogen, Carlsbad,
CA, ABD) kullanilarak deney gruplarindan izole edilmistir. izole edilen RNA'nin
konsantrasyonu ve safligit NanoDrop spektrofotometresi (Thermo Fisher
Scientific) kullanilarak belirlenmistir. ~2,0'lik bir A260/A280 orani, saf RNA'nin
gostergesi olarak kabul edilmistir.
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Tamamlayict DNA (cDNA), OneScript™ Plus ¢cDNA Synthesis Kit (Abcam,
Cambridge, Ingiltere; Kat. No. G236) kullanilarak 1 pg toplam RNA'dan
sentezlenmistir. Reaksiyon, asagidaki kosullar altinda bir termal dongii cihazinda
gergeklestirilmistir: 50-55°C'de 15 dakika ve 85°C'de 5 dakika.

gqRT-PCR, LightCycler® 480 Real-Time PCR System (Roche, Basel, Isvigre)
iizerinde 2X SYBR Green Real Time PCR Master Mix (Nepenthe, NP0401021100)
kullanilarak gerceklestirilmistir. PARP1, AIF ve housekeeping geni olan GAPDH
icin kullanilan spesifik primerler Tablo 1'de listelenmistir. Hedef genlerin goreceli
ekspresyonu, GAPDH'yi i¢ kontrol olarak kullanarak 2"(-AACt) yontemi ile
hesaplanmigtir. Tiim reaksiyonlar ii¢ kez tekrarlanmistir (Hervieu et al., 2025).

Tablo 1. qRT-PCR ig¢in kullanilan primer dizileri.

Gen Primer Yonii | Dizi (5°-3’) Uriin Uzunlugu (bp)
PARP1 | Forward GGCGATCTTGGACCGAGTAG 20
PARP1 | Reverse CCTTTGGGGTTACCCACTCC 20
AIF Forward GGCTTCCTTGGTAGCGAACTGG 22
AIF Reverse GTCCAGTTGCTGAGGTATTCGG 22
GAPDH | Forward GGCCAAGATCATCCCCATGACAACT |23
GAPDH | Reverse ACCAGGACATGACAGCTTGACAAGT |24

Sinerjik Etkilerin Degerlendirilmesi

Sisplatin ve resveratroliin sinerjik antitiimor etkisi, kombinasyon indeksi (CI)
degerlerini belirleyen Chou-Talalay yontemi kullanilarak degerlendirilmistir
(Chou, 2010). Tek tek ilaglar ve bunlarin kombinasyonlari i¢in doz-yanit egrileri,
hiicre canlilig1 verilerinden olusturulmustur. CI degerleri, CalcuSyn yazilim
(Biosoft, Cambridge, Ingiltere) kullanilarak hesaplanmistir; burada CI <1
sinerjiyi, CI = 1 additif etkiyi ve CI >1 antagonizmi gosterir.

Istatistiksel Analiz

Tiim deneyler en az ii¢ bagimsiz deney (n = 3) olarak gerceklestirilmis ve veriler
ortalama + standart sapma (mean + SD) seklinde sunulmustur. Istatistiksel analizler
GraphPad Prism (GraphPad Software, ABD) kullanilarak yapilmistir. Veri
setlerinin normal dagilima uygunlugu Shapiro—Wilk testi ile degerlendirilmistir.
Iki grup arasindaki karsilastirmalarda eslestirilmemis (unpaired) Student’s t-testi
uygulanmistir. Ug veya daha fazla grubun karsilastirilmasinda tek yonlii varyans
analizi (one-way ANOVA) kullanilmis ve anlamlilik saptanan durumlarda Tukey
¢oklu karsilastirma post-hoc testi uygulanmustir.

Doz-yanit egrileri dogrusal olmayan regresyon (non-linear regression)
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analizi ile olusturulmus ve IC50 degerleri bu analizden elde edilmistir. ilag
kombinasyonlariin sinerjistik etkisi Chou-Talalay yontemi kullanilarak
degerlendirilmis ve kombinasyon indeksi (CI) degerleri Compusyn yazilimi ile
hesaplanmugtir. p < 0.05 degeri istatistiksel olarak anlamli kabul edilmistir.

Sonuclar

Bu calismada, OSC-19 dil kanseri hiicre hattinda sisplatin ve resveratroliin
tek basma ve kombinasyon halinde hiicre canlilig1 ve apoptoz ile iliskili gen
ekspresyonlar lizerindeki etkileri degerlendirilmistir. Elde edilen temel bulgular
asagida Ozetlenmistir:

Sisplatin ve Resveratroliin Hiicre Canhhgi Uzerine Etkileri

MTT testi sonuglarina gore, hem sisplatin hem de resveratroliin OSC-19 hiicre
canliligini doz ve zaman bagimli olarak azalttig1 gézlemlenmistir. Her iki bilesik
icin de 24 ve 48 saatlik uygulamalar sonrasinda IC50 degerleri belirlenmistir.
Sisplatin i¢in 24 saatlik IC50 degeri 20 uM, 48 saatlik IC50 degeri 6,2 M olarak
bulunmustur. Resveratrol igin ise 24 saatlik IC50 degeri 82 uM, 48 saatlik IC50
degeri 45 uM olarak tespit edilmistir. Bu sonuglar, her iki ajanin da OSC-19
hiicreleri tizerinde sitotoksik etkiye sahip oldugunu gostermektedir.

—— 24 saat

100 48 saat

80~

60-1

Hiicre Canliig (%)

0 T T T T T T
0 2,5 4,5 95 185 375 75

Sisplatin konsantrasyonu (uM)

Sekil 1. OSC-19 hiicreleri tizerindeki sisplatin ilacinin sitotoksik etkileri.
Hiicreler, 24 ve 48 saat boyunca farkli sisplatin miktarlarina maruz kaldiktan
sonra MTT testi ile sitotoksik etkiler 6l¢iilmiistiir.
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Sekil 2. OSC-19 hiicreleri tizerindeki resveratrol ilacinin sitotoksik etkileri.
Hiicreler, 24 ve 48 saat boyunca farkli resveratrol miktarlarina maruz kaldiktan
sonra MTT testi ile sitotoksik etkiler 6l¢iilmiistiir.

Kombinasyon Tedavisinin Sinerjistik Etkisi

Sisplatinin resveratrol ile kombine edilmesinin OSC-19 hiicrelerinin ¢ogalmasinin
inhibisyonu itizerindeki etkisini aragtirmak icin hiicreleri farkli konsantrasyonda
sisplatin ve resveratrol ile 48 saat boyunca muamele edilmistir. Tek basina tedavi
edilen sisplatin veya RES ile karsilastirildiginda, kombine gruptaki inhibitor etki,
tek ilag grubundan 6nemli 6l¢iide daha giiclii goriinmektedir (Sekil 3).

MTT test verilerine gore RES ve sisplatinin olas1 sinerjistik etkisi Compusyn
yazilimi kullanilarak CI hesaplanmigtir (Tablo 2). Tablo 2’de gosterildigi {izere,
test edilen tiim sisplatin—-RES kombinasyonlarinda CI degerlerinin 1’in altinda
oldugu ve bu durumun iki ajan arasinda sinerjistik bir etkilesime isaret ettigi
belirlenmistir. 1,25 pM sisplatin ile 12 uM RES kombinasyonu, yiiksek etkilenen
hiicre fraksiyonu (Fa = %480) ile birlikte orta diizey bir sinerji (CI = 0,73)
olusturmustur. Dikkat ¢ekici olarak, 2 pM sisplatin ve 6 uM RES kombinasyonu
yaklasik %50’lik Fa degeri ile gii¢lii bir sinerji (CI = 0,52) sergileyerek biyolojik
ve farmakolojik agidan anlamli bir etkilesime isaret etmistir. En diisilk doz
kombinasyonu olan 2,5 uM sisplatin ve 3 uM RES, daha diisiik bir Fa degeri (=
%?29) olusturmasina ragmen en gii¢lii sinerjiyi goéstermistir (CI = 0,34), bu durum
RES’in diisiik konsantrasyonlarda dahi sisplatinin sitotoksik etkisini belirgin
sekilde giiclendirebildigini diisiindiirmektedir. Genel olarak elde edilen bulgular,
resveratroliin OSC-19 hiicrelerinde sisplatinin sitotoksik etkinligini doza bagli ve
sinerjistik bir sekilde artirdigini ortaya koymaktadir.
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Sekil 3. Sisplatin ile birlestirilen RES, OSC-19 hiicrelerinin canliligini etkili bir

sekilde inhibe etmistir. OSC-19 hiicreleri 48 saat boyunca (a) 1,25, 2 ve 2,5 uM

Sisplatin, (b) 3, 6 ve 12 uM RES veya her ikisi ile muamele edilip sitotoksisite
MTT testi ile tespit edilmistir (****p <0.0001).

Tablo 2. OSC-19 hiicrelerinde RES ile birlestirilmis sisplatinin kombinasyon
indeksi (CI) degerleri.

Sisplatin (uM) + RES (uM) Fa/% CI
1,25+ 12 80 0,73
2+6

2,5+3

gRT-PCR Analizi, Parthanatos ile iliskili Genlerin Artan Ekspresyonunu
Ortaya Cikariyor

Kombinasyon tedavisinin molekiiler etkilerini degerlendirmek amaciyla yapilan
gRT-PCR analizinde, PARP-1 ve AIF genlerinin ekspresyon seviyelerinde
belirgin degisimler saptanmigtir. PARP-1, DNA hasar1 yanitinda ve parthanatos
hiicre 6liimii formunda kritik bir rol oynayan bir enzimdir. Calismamizda, sadece
sisplatin uygulanan gruplarda PARP-1 mRNA ekspresyonunda doza bagimli bir
artis gozlemlenmistir. Bu artis, sisplatinin DNA hasarina neden olarak PARP-
1 aktivasyonunu tetikledigini desteklemektedir. Sadece resveratrol uygulanan
gruplarda PARP-1 ekspresyonunda hafif bir artig saptanmustir. Sisplatin ve
resveratrol kombinasyonunun uygulandigi gruplarda ise, PARP-1 mRNA

ekspresyon seviyeleri, tek basina sisplatin uygulanan gruplara kiyasla ¢ok daha
yliksek seviyelere ulasmistir.

AITF gen ekspresyonu incelendiginde, kombinasyon tedavisi uygulanan gruplarda
AIF mRNA diizeylerinde belirgin bir artis gozlemlenmistir. Bu artis, PARP-1 ile
iligkili hiicresel stres yanitlariin transkripsiyonel diizeyde gii¢clenmis olabilecegini
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ve parthanatos ile iligkili molekiiler sinyallerin uyarildigini diisiindiirmektedir.
PARP1 proteini, hiicrelerin kontrolsiiz biiytimesini dnleyerek hiicre boliinmesini
diizenlemektedir. Tiimor gelisimi agisindan kritik olan bu genin ifadesi Sis, RES
ve SistRES uygulanmis olan OSC-19 hiicrelerinde kontrol grubuna kiyasla
anlaml diizeyde artmis olarak bulunmustur (Sekil 4).
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Sekil 4. Ila¢ uygulamas1 yapilmayan kontrol OSC-19 hiicrelerinde ve sisplatin,
RES ve sisplatintRES ilaglari ile muamele gérmiis OSC-19 hiicrelerde PARP-1
ve AIF genlerinin GAPDH genine gore ekspresyon seviyesi.

TARTISMA

Bu c¢alismada elde edilen bulgular, dil kanseri tedavisinde sisplatin ve
resveratrol kombinasyonunun potansiyelini, 6zellikle parthanatos hiicre 6liimii
yolag1 lizerinden ortaya koymaktadir. Kemoterapiye karsi gelisen direng
mekanizmalarinin iistesinden gelme stratejileri baglaminda, bu kombinasyonun
sinerjistik etkileri ve molekiiler mekanizmalar1 biiyiik 6nem tagimaktadir.

Caligmamizda sisplatin ve resveratroliin OSC-19 dil kanseri hiicrelerinde doz ve
zaman bagiml1 sitotoksik etki gosterdigi MTT testleri ile belirlenmistir. Sisplatin
i¢in 48 saatlik IC50 degeri 6,2 uM, resveratrol i¢in ise 45 uM olarak saptanmustir.
Bu durum, her iki ajanin da tek basina anti-kanser potansiyeline sahip oldugunu
dogrulamaktadir. Literatiirde sisplatinin gesitli kanser tiirlerinde DNA hasar1
yoluyla apoptozu indiikledigi yaygin olarak kabul edilmektedir (Makovec,
2019; Tanida et al., 2012). Benzer sekilde, resveratroliin de melanoma (Wu et
al., 2015), akciger (Li et al., 2020) ve prostat kanseri (Ye et al., 2020) gibi farkli
kanser hiicrelerinde anti-proliferatif ve pro-apoptotik aktiviteye sahip oldugu
bildirilmistir (Elshaer et al., 2018).
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Kombinasyon tedavisinin sinerjistik etkisi, bu g¢aligmanin en dikkat gekici
bulgularindan biridir. Sisplatin ve resveratroliin birlikte uygulanmasi, tek basina
ilaglarin etkilerini asan bir hiicre canliligi azalmasina yol agmistir. Yapilan CI
analizi, test edilen tiim kombinasyonlarda (CI < 1) gii¢lii bir sinerji oldugunu
kamitlamistir. Ozellikle 2,5 uM sisplatin ve 3 pM resveratrol kombinasyonunun
en giiclii sinerjiyi (CI = 0,34) gostermesi, resveratroliin diisiik dozlarda dahi
sisplatinin etkinligini artirabildigini ortaya koymaktadir. Bu sinerji, ilag
direncinin tistesinden gelmek i¢in kombinasyon tedavilerinin 6nemini vurgulayan
literatiirdeki genel egilimlerle uyumludur (Bayat Mokhtari et al., 2017; Holoye
et al., 1978; Lu et al., 2022). Kanser hiicreleri, tek bir kemoterapdtik ajana karsi
cesitli adaptif mekanizmalar gelistirerek diren¢ kazanabilirken (He et al., 2025),
farkli hedeflere etki eden ajanlarin kombinasyonu, bu adaptasyon yollarini bloke
ederek veya birden fazla hiicre 6liim yolagini aktive ederek direnci kirabilir.

PARP-1 ve AIF gen ekspresyon analizleri, kombinasyon tedavisinin parthanatos
yolagini nasil aktive ettigine dair molekiiler kanitlar sunmaktadir. Sisplatinin DNA
hasar1 yapici etkisi, PARP-1 aktivasyonunu tetikleyerek parthanatos adi verilen
hiicre 6liimii formunu indiikleyebilir (Fatokun et al., 2014; Soni et al., 2018).
Calisgmamizda sisplatinin PARP-1 ekspresyonunu artirmasi bu mekanizmay1
desteklemektedir. Resveratroliin ise antioksidan 6zelliklerinin yani sira, DNA
hasarini artirici veya onarim mekanizmalarini etkileyici rolleri de bulunmaktadir.
Kombinasyon tedavisinde PARP-1 ekspresyonunun tekli uygulamalara gore
cok daha yiiksek seviyelere ulagsmasi, sisplatinin neden oldugu DNA hasarinin
resveratrol tarafindan gili¢lendirildigini veya resveratroliin PARP-1 aracili hiicre
6liimii yolagini dogrudan aktive ettigini diistindiirmektedir. Bu durum, sisplatinin
neden oldugu ROS olusumunun resveratrol tarafindan modiile edilmesiyle
de iligkili olabilir (Soni et al., 2018). Literatiirde, ROS artisinin ve PARP-1
aktivasyonunun parthanatos ile yakindan iligkili oldugu belirtilmektedir (Fatokun
et al., 2014).

En 6nemlisi, AIF ekspresyonundaki belirgin artig, parthanatos yolaginin kilit bir
bileseni olan AIF'in mitokondriden salinimini1 ve g¢ekirdege translokasyonunu
isaret etmektedir. PARP-1'in asir1 aktivasyonu, NAD+ tilkenmesine ve ATP
azalmasina yol agarak mitokondriyal disfonksiyona neden olur. Bu durum,
AIF'in mitokondriyal membrandan salinimini tetikler ve cekirdege gegisini
kolaylastirir. Cekirdekte AIF, DNA fragmentasyonuna katkida bulunarak kaspaz
bagimsiz hiicre oliimiinii, yani parthanatosu indiikler (Fatokun et al., 2014).
Caligmamizda gozlenen PARP-1 ve AIF gen ekspresyonundaki sinerjistik artis,
sisplatin ve resveratrol kombinasyonunun dil kanseri hiicrelerinde parthanatos ile
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iligkili molekiiler yanitlar transkripsiyonel diizeyde giiclendirmis olabilecegini
diisiindirmektedir. Bununla birlikte, parthanatos aktivasyonunun kesin
olarak ortaya konulabilmesi i¢in PARP-1 enzim aktivitesi ve AIF’in hiicresel
lokalizasyonunun protein diizeyinde dogrulanmasi gerekmektedir. Elde edilen
bulgular, 6zellikle apoptoza direngli kanser hiicrelerinde alternatif hiicre 6liimi
mekanizmalarinin potansiyel olarak hedeflenebilecegine isaret etmektedir.

Bu c¢alisma, dil kanseri tedavisinde sisplatin ve resveratrol kombinasyonunun
yeni bir terapdtik strateji olarak degerlendirilmesi gerektigini Onermektedir.
Elde edilen sinerjistik sitotoksik etki ve PARP-1 ile AIF ekspresyonundaki
artis, bu kombinasyonun ila¢ direncini agma ve tedavi etkinligini artirma
potansiyeline sahip oldugunu gostermektedir. Gelecekteki in vivo ¢aligmalar ve
klinik arastirmalar, bu kombinasyonun klinik uygulamadaki yerini daha net bir
sekilde belirleyecektir. Ozellikle, kombinasyonun ROS iiretimi ve mitokondriyal
fonksiyon iizerindeki etkilerinin daha detayli incelenmesi, etki mekanizmasinin
tam olarak aydinlatilmasina katki saglayacaktir.
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ABSTRACT

This descriptive and cross-sectional study was conducted to examine the
relationship between internet addiction and life satisfaction among 217 students
studying at the Faculty of Health Sciences of a foundation university. Data were
collected using a Personal Data Collection Form, the Internet Addiction Scale,
and the Life Satisfaction Scale. The participants’ mean score for internet addiction
was 24.12 £12.37, and the mean score for life satisfaction was 19.99 + 6.91.
A significant, moderate, and negative correlation was found between internet
addiction and life satisfaction (r =-0.305, p <0.001). Daily internet usage duration
was found to have a significant effect on internet addiction scores (p <0.001). It
was also determined that income level, physical illness, mental illness, regular
physical exercise, and academic achievement levels were significantly associated
with life satisfaction scores (p <0.05). These findings suggest that internet use
among university students should be analyzed not only through the diagnosis of
addiction but also through the quality of usage time and its indirect effects on
quality of life.
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The Relationship Between Internet Addiction and Life Satisfaction Among University Students

Universite Ogrencilerinde Internet Bagimlihg ve Yasam Doyumu
Arasindaki iliski

oz

Bu tanimlayici ve kesitsel calisma, bir vakif {iniversitesinin Saglik Bilimleri
Fakiiltesi’nde Ogrenim goren 217 Ogrenci arasinda internet bagimliligr ile
yasam doyumu arasindaki iliskiyi incelemek amaciyla ylriitilmustiir. Veriler;
Kisisel Veri Toplama Formu, Internet Bagimlihigi Olgegi ve Yasam Doyumu
Olgegi kullamlarak toplanmistir. Katilimcilarm internet bagimlilig1 élgegi puan
ortalamasi 24,12 +12,37; yasam doyumu 6l¢egi puan ortalamasi ise 19,99 £6,91
olarak belirlenmistir. Internet bagimlilig1 ile yasam doyumu arasinda anlamls,
orta diizeyde ve negatif yonlii bir iliski saptanmustir (r =-0,305, p <0,001). Giinliik
internet kullanim siiresinin internet bagimlilig1 puanlari tizerinde anlamli bir etkisi
oldugu goriilmiistiir (p <0,001). Gelir durumu, fiziksel hastalik, ruhsal hastalik,
diizenli fiziksel egzersiz ve akademik basari diizeylerinin yagam doyumu puanlari
ile anlaml1 derecede iliskili oldugu bulunmustur (p <0,05). Bu bulgular, {iniversite
ogrencilerindeki internet kullanimimin sadece bagimlilik tanisi {izerinden degil,
ayni zamanda kullanim siiresinin kalitesi ve yasam kalitesi iizerindeki dolayli
etkileri izerinden de analiz edilmesi gerektigini gostermektedir.

Anahtar Kelimeler: internet bagimlilig1, yasam doyumu, {iniversite 6grencileri.
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INTRODUCTION

The university period represents a developmental stage in which individuals
gain academic autonomy but are simultaneously exposed to intense psychosocial
stressors. During this process, the dominant role of internet technologies in
education and social interaction brings about the risk of internet use reaching
pathological levels. According to 2025 data, 73.2% of the world's population
(6.04 billion people) is online (DataReportal, 2025). Although the internet
is a fundamental tool facilitating access to information in higher education,
uncontrolled use has given rise to the phenomenon of "internet addiction" (IA),
which impairs functionality in young adults. Defined by Young (1998) as a
behavioral addiction characterized by loss of control and loss of psychosocial
function, IA is also addressed in the literature through the concepts of
"problematic" or "pathological" internet use (Kumari et al., 2022). For a long
time, the concept of addiction was handled only within the scope of disorders
related to alcohol and substance use; however, with the widespread integration of
digital technologies into daily life, evaluating non-substance behavioral patterns
within the framework of addiction has come to the fore. In this context, internet
addiction exhibits similar characteristics to substance addictions in that it includes
core components of addiction such as tolerance, withdrawal, loss of control, and
the continuation of use despite negative consequences (Griffiths, 1996).

University students are identified among the groups carrying a high risk in terms
of internet addiction. The university years represent a period in which academic
demands increase, social circles are reconstructed, and time management
becomes individualized. During this period, the internet can be used intensively
for both academic requirements and social interaction and entertainment; for
some students, this pattern of use may progress to a problematic level (Kumari
et al., 2022). Current studies indicate that the prevalence of internet addiction
in university samples is reported across a wide range due to methodological
differences such as countries, measurement tools, and cut-off points (Kumari
et al., 2022; Ibrahim et al., 2022). This variability increases the importance of
clearly reporting the measurement approach and sample characteristics when
assessing the prevalence of internet addiction (Ibrahim et al., 2022).

The effects of internet addiction are not limited solely to the increase in time
spent online; they can lead to multidimensional consequences on psychological
symptoms, academic functionality and social relationships. Research reports that
there are significant relationships between the level of internet addiction and
depression, anxiety and stress; as the severity of internet addiction increases,
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psychological distress may also escalate (Ahmad et al., 2025; Kumari et al.,
2022). Studies conducted among medical student samples have reported that
internet addiction is associated with depressive symptoms and that psychological
symptoms may become more pronounced as the level of addiction increases
(Ibrahim et al., 2022). These findings suggest that internet addiction can be both
a risk area associated with psychological vulnerabilities and a behavioral pattern
that can transform into a dysfunctional coping strategy for dealing with stress
(Ahmad et al., 2025; Ibrahim et al., 2022).

Current meta-analysis data reveal that the global prevalence of internet addiction
(IA) among university students is 41.84%, and this rate has shown a statistically
significant increase in the post-COVID-19 pandemic period (Liu et al., 2025).
Prevalence rates exhibit heterogeneity across geographical regions and academic
disciplines; indeed, while high rates such as 67.7% among medical students in
Pakistan (Ahmad et al., 2025) and 78.7% in professional college samples in
India (Kumari et al., 2022) have been reported, this rate was found to be 35.2%
in Ethiopia (Muche & Asrese, 2022) and 9.3% in Egypt (Ibrahim et al., 2022).
In studies conducted in Turkey, it is observed that the prevalence of 1A ranges
between 16.1% and 18.3% (Sayili et al., 2023; Sayili et al., 2025; Ergiin & Merig,
2020).

Internet addiction leads to a multidimensional morbidity profile affecting an
individual's mental health and physiological well-being. Research confirms a
strong correlation between IA levels and depression, anxiety, and stress (Kumari
et al., 2022). Ahmad et al. (2025) determined that the risk of stress increases by
4.71 times, and the risk of anxiety by 2.56 times in addicted individuals. From
a psychopathological perspective, this situation causes individuals to use virtual
platforms as a maladaptive behavior pattern to avoid low self-esteem, leading
them into a cycle of social isolation (Wang & Zeng, 2024). On a physiological
level, pathological use disrupts the circadian rhythm and reduces sleep quality,
which paves the way for cognitive functional impairments (Mahamid et al., 2022).
One of the fundamental variables associated with internet addiction is the concept
of life satisfaction. Life satisfaction is the general level of contentment that an
individual reaches as a result of a cognitive evaluation of their own life according
to criteria they have determined (Diener et al., 1985; Diener & Lucas, 1999).
Although life satisfaction in university students is influenced by many variables
such as academic adjustment and social relationships, there is predominantly a
negative relationship between IA and life satisfaction (Ergiin & Merig, 2020; Kog
et al., 2022). While Mahamid et al. (2022) reported that problematic internet use
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decreases as life satisfaction increases, Muche and Asrese (2022) determined that
students with high academic achievement are 81% less likely to be exposed to
the risk of IA.

Life satisfaction in university students is influenced by many variables such
as academic adjustment, social relationships, psychological health, and future
expectations (Dagli & Baysal, 2016). Research conducted in Turkey indicates
that mostly negative relationships are found between internet addiction and life
satisfaction among university students, and as internet addiction increases, life
satisfaction may decrease (Ergiin & Meric, 2020; Kog etal., 2022). Similarly, it has
been reported that problematic internet use is associated with sleep problems and
general well-being indicators, and a negative relationship can be found between
life satisfaction and problematic use (Mahamid et al., 2022). However, in some
studies, the relationship may be reported as weak or in different directions; this
suggests that factors such as internet usage purposes, individual coping styles,
and levels of social attachment may shape the relationship (Tasliyan et al., 2018).
Although prior research has extensively examined the associations between
problematic internet use and psychosocial factors, individuals exhibiting at-risk
internet use without meeting criteria for clinical addiction remain underrepresented
in the literature. The present study addresses this gap by focusing on risky
and problematic patterns of internet use and their relationships with relevant
psychosocial variables, highlighting early risk indicators with implications for
preventive mental health and psychoeducational interventions.This research aims
to determine the correlational relationship between internet addiction levels and
life satisfaction among Faculty of Health Sciences students, who are the health
professionals of the future, and to identify the interaction between these two
variables.

MATERIAL AND METHOD

Study type

This study was conducted using a descriptive and cross-sectional design to
examine the relationship between internet addiction and life satisfaction among
university students.

Study group

The population of this study consists of students from the faculty of health sciences
at a private university located in Gaziantep. In the study, where the population
comprises 572 students, the minimum sample size was determined as 230
individuals based on the sample calculation for a known population. Furthermore,
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in the a priori power analysis conducted with G¥Power 3.1 (a = 0.05, 1- = 0.80,
r=0.20), the required minimum sample size was calculated as 194. The study was
completed with 217 students who volunteered to participate, and post-hoc power
analysis indicated that the current sample has sufficient statistical power for the
primary analyses (Faul et al., 2009). The students participating in the research
were selected based on voluntariness using convenience sampling, one of the non-
probability sampling approaches. Convenience sampling is a frequently preferred
and widely used approach in the literature, especially in researches with time and
cost constraints in accessible populations such as university students (Etikan et
al., 2016). The inclusion criteria for the study were determined as being a student
of the faculty of health sciences, being 18 years of age or older, and volunteering
to participate in the study.

Data Collection

The data collection process of this study was conducted between April and
May 2023. Following the acquisition of necessary ethical committee approvals
and institutional permissions, the data collection phase was initiated. Research
data were collected from 217 university students who voluntarily agreed to
participate in the study, using an online survey technique. In the sample selection,
students who consented to participate and completed the data collection tools
in full were included in the study. Accordingly, the research was carried out
using convenience sampling, a non-probability sampling method based on
voluntariness. Convenience sampling is a frequently preferred and widely used
approach in the literature, especially in research with time and cost constraints
involving accessible populations such as university students (Etikan et al., 2016).
Prior to the survey administration, an "Informed Consent Form" was presented to
the participants, and commitments regarding data confidentiality, the principle of
anonymity, and the use of data solely for scientific purposes were provided. The
data collection process was finalized with students who agreed to participate and
filled out the measurement tools completely.

Data Collection Instruments
Data were collected using a Personal Data Collection Form, the Internet Addiction
Scale, and the Life Satisfaction Scale.

Personal Data Collection Form

The form, structured by the researchers to determine the demographic and personal
characteristics of the participants as well as their internet usage profiles, includes
descriptive variables such as age, gender, and educational status, in addition to
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items questioning internet usage habits (Ergiin & Merig, 2020; Kog et al., 2022;
Mahamid et al., 2022; Muche & Asrese, 2022).

The Internet Addiction Scale (IAS)

To determine the internet addiction levels of the participants, the measurement
tool developed by Young (1998) based on pathological gambling criteria (DSM-
IV) and adapted into Turkish by Bayraktar (2001) was utilized. The scale, which
has been reported in the literature with internal consistency coefficients of alpha
= 0.91 and a Spearman-Brown value of 0.87, consists of a 20-item five-point
Likert-type structure (Young, 1998; Bayraktar, 2001). In the evaluation process,
items are scored between 1 (Never) and 5 (Always), with a maximum total score
of 100 points (Tasliyan et al., 2018).

The Life Satisfaction Scale (LSS)

The scale, developed by Diener and colleagues (1985) to cognitively evaluate
individuals' life satisfaction levels, was adapted into Turkish by Koker (1991);
within the scope of validity and reliability studies, the internal consistency
coefficient (Cronbach’s Alpha) of the scale was reported as 0.85. This measurement
tool, which has a five-item unidimensional structure, was evaluated using a
7-point Likert-type Life Satisfaction Scale. Scores obtained from the scale range
from 5 to 35, with higher scores indicating higher life satisfaction (Diener et al.,
1985; Koker, 1991).

Statistical Analysis

Data obtained from the research were analyzed using the Statistical Package
for the Social Sciences (SPSS) software, version 23.0. Within the scope of
descriptive statistics, categorical variables were summarized as frequency (n) and
percentage (%), while continuous variables were presented as mean and standard
deviation (SD). The conformity of continuous variables to a normal distribution
was evaluated using the Kolmogorov—Smirnov test; additionally, the skewness
and kurtosis coefficients of the data were checked to ensure they remained within
the range of -1.5 to +1.5. In addition to numerical tests, histograms were utilized,
and following these evaluations, parametric tests were employed for data meeting
the assumption of normal distribution. For variables satisfying the normal
distribution assumption, the independent samples t-test was used for comparisons
between two groups, and one-way analysis of variance (ANOVA) was used
for comparisons between more than two groups. In cases where a statistically
significant difference was detected as a result of the one-way ANOVA, the Tukey
post hoc test was applied to determine the source of the difference between groups.
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Pearson correlation analysis was performed to examine the relationships between
scale scores. The internal consistency reliability of the measurement tools used
in the study was assessed by calculating the Cronbach's alpha coefficient. In all
statistical analyses, a p-value of <0.05 was considered statistically significant.

Ethical considerations

The research protocol was reviewed and approved by the SANKO University Non-
Interventional Clinical Research Ethics Committee prior to the implementation
phase (Date: 03.06.2023, Decision No: 2023/02-02). In addition to ethical
approval, necessary administrative and institutional permissions were obtained
from the university where the application was conducted. Throughout the process,
the ethical standards set forth in the Declaration of Helsinki were strictly adhered
to. Detailed explanations regarding the scope of the study, data confidentiality, and
the principle of voluntariness were provided to the participants, and "Informed
Consent" was obtained from all participants in an online environment. The
anonymity and confidentiality of the data were committed, ensuring that personal
identification information would not be shared with third parties.

RESULTS

The mean age of the students participating in the study was 21.32+0.89, and
according to the internet addiction scale, the rate of those showing limited
symptoms is 3.7%. 77.4% were female, and the distribution across departments
was 20.7% in Nutrition and Dietetics, 39.2% in Physiotherapy and Rehabilitation,
and 40.1% in Nursing. Additionally, 29.0% were first-year students. The smoking
rate was 23.5%, while the alcohol consumption rate was 13.8%. The proportion
of those who engage in regular physical exercise was 20.3%. Those who rated
their academic achievement as "good" accounted for 53.0%. Regarding daily
internet usage, 48.4% of the participants reported using the internet between 3
and 6 hours per day (Table 1).
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Table 1. Distribution of participants' personal characteristics (n=217)

Characteristics Frequency | Percentage
Age (Mean+SD)
21.32+0.89
Internet 50 points and below / Asymptomatic 209 96.3
Addiction 50-79 points / Limited symptoms 8 3.7
Scale Scores 80 and above / Internet addiction 0 0.0
Female 168 77.4
Gender
Male 49 22.6
Nutrition and Dietetics 45 20.7
Department Physiotherapy and Rehabilitation 85 39.2
Nursing 87 40.1
st Grade 63 29.0
2nd Grade 47 21.7
Class
3rd Grade 51 23.5
4th Grade 56 25.8
Alone 9 4.1
With family 161 74.2
People they With Friends 4 1.8
live with
In dormitory 40 18.4
Other 3 1.4
Income less than expenses 42 19.4
Income level Income equal to expenses 125 57.6
Income more than expenses 50 23.0
Less than 1 hour 2 0.9
1-3 hours 54 24.9
Daily internet 3-6 hours 105 48.4
usage time 6-8 hours 41 18.9
8-10 hours 13 6.0
More than 12 hours 2 0.9
Yes 7 3.2
Physical illness
No 210 96.8
. Yes 9 4.1
Mental illness
No 208 95.9
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. Currently using 27 12.4
l‘?s‘;t'depressa“t Never used 181 83.4
Used in the past 9 4.1
Yes 51 23.5
Smoking status
No 166 76.5
Alcohol use Yes 30 13.8
status No 187 86.2
Regular exercise Yes 44 20.3
status No 173 79.7
. Very good 12 5.5
Academic Good 115 53.0
achievement
Moderate 90 41.5

When the participants' purposes for using the internet were examined, it was
observed that the most common purpose was social media use (82%). This was
followed by listening to music (63.6%), conducting research (57.6%), following
the news (57.6%), and watching TV series/movies (57.6%), respectively. It
was determined that approximately half of the participants used the internet
for shopping (47.5%). Lower rates were reported for chatting (32.7%), playing
games (21.7%), and business-related use (17.5%) (Figure 1).

Playing Games 47 (21.7%)

Shopping 103 (47.5%)

Watching Series/Movies 125 (57.6%)

Chatting 71 (32.7%)

Listening to Music 138 (63.6%)

Activities

Following News 125 (57.6%)

Work 38 (17.5%)

Research 125 (57.6%)

Social Media 178 (82%)

[ 25 50 75 100 125 150 175
Number of Students

Figure 1. Purposes of internet usage among participants

When the social media platforms used by the participants were examined, it
was observed that Instagram was the most widely used platform (89.4%). This
was followed by YouTube (81.6%) and Snapchat (54.4%). It was determined
that approximately half of the participants used Twitter/X (44.7%). In contrast,
the usage rate of Facebook was found to be considerably low (6.5%). At more
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limited rates, participants reported using TikTok (11.5%) and other social media
platforms (10.1%) (Figure 2).

Other 22 (10.1%)

TikTok 25 (11.5%)
YouTube

177 (81.6%)

Twitter/X 97 (44.7%)

Social Media Platforms

Snapchat 118 (54.4%)

Instagram 194 (89.4%)

o 25 50 75

100 125 150 175 200
Number of Students

Figure 2. Social media platforms most frequently used by the participants on the
internet The mean score for the internet addiction scale of the participants was
determined to be 24.12+12.37, and the mean score for the life satisfaction scale
was 19.99+6.91 (Table 2).

Table 2. Mean scores and cronbach's alpha values of the participants' internet
addiction and life satisfaction scales

Scales Mean + SD Min - Max Cronbach’s Alpha
Internet Addiction Scale 24.12+12.37 2.00-63.00 |0.902
Life Satisfaction Scale 19.99+6.91 5.00-35.00 |[0.879

According to the analyses presented in Table 3, no significant difference was
found between internet addiction and life satisfaction scores in terms of gender,
department, grade level, living arrangement, smoking and alcohol consumption,
or antidepressant use (p > 0.05). Daily internet usage time showed a significant
effect on internet addiction scores (p < 0.01); internet addiction scores were found
to be higher in students who used the internet for 3 hours or more per day. Income
status, physical illness, mental illness, regular physical exercise, and academic
achievement level were found to be significantly associated with life satisfaction
scores (p < 0.05) (Table 3).
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Table 3. Comparison of participants' mean scores on internet addiction and life

satisfaction scales according to sociodemographic characteristics

Characteristics IAS LSS
Mean+SD | t/F-p Mean = SD | t/F-p
Female 23.75+12.12 | t=-0.835 20.07+6.85 | t=-0.323
Gender
Male 25.42+13.24 | p=0.405 19.71£7.15 | p=0.747
Nutrition and 2591+13.18 | F=0.603 |19.82+7.55 |F=1.566
Dietetics
Department Physiotherapy and _ _
Rehabilitation 23.83+13.19 | p=0.548 20.97+6.65 | p=0.211
Nursing 23.49+11.11 19.12+6.76
1st Grade 25.34+13.52 | F=1.736 21.00+7.06 | F=1.423
ca 2nd Grade 22.25+12.35 | p=0.161 18.29+6.84 | p=0.237
ass
3rd Grade 21.90+11.08 20.03+6.63
4th Grade 26.35+£11.90 20.25+6.96
Alone 19.22+11.33 | F=1.997 22.22+8.48 | F=0.996
With family 24.12+12.38 | p=0.096 20.31+6.80 | p=0.411
People they i Friends 39.75+4.71 17.50+2.88
live with
In dormitory 23.77+12.63 18.40+7.09
Other 23.00+4.35 21.00+8.88
Income less than | 56 50,1577 [F=1.134 [ 1745721 | F=3.848
expenses
Income level | MCOMC AUl o3 0111143 | 0324 |203846.53 | p-0.023+
expenses
fncome more than | ) ¢¢. 11 35 21.16+7.19 | 152
expenses 1<3
Less than 1 hour 14.50+14.84 | F=5.787 23.50+6.36 | F=0.446
1-3 hours 18.4249.44 p=0.000%* | 20.75+6.70 | p=0.816
3-6 hours 24.23+10.40 | 3>2 19.68+7.09
Daily internet
usage time 6-8 hours 28.85£15.27 | 4>2 20.07+£6.91
8-10 hours 31.07+£16.92 | 5>2 18.30+7.20
More than 12 40.00+11.31 21.50+3.53
hours
Yes 22.00+11.94 | t=-0.462 14.424+7.74 | t=-2.185
Physical illness
No 24.20+12.41 | p=0.645 20.184+6.82 | p=0.030*
Yes 28.22+12.04 |t=1.014 14.44+7.89 | t=-2.490
Mental illness
No 23.95+12.38 | p=0.312 20.23+6.78 | p=0.014*
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Currently using 25.51%£13.41 | F=0.366 20.14+6.40 | F=1.322
‘35‘;“‘1"1’”“3“‘ Never used 24.04+12.27 | p=0.694 | 20.15+6.98 |p=0.269

Used in the past 21.55+12.00 16.33+6.67

. Yes 23.23+13.50 | t=-0.589 19.33+6.53 | t=-0.781

Smoking status

No 24.40+12.03 | p=0.557 20.19+7.03 | p=0.435
Alcohol use Yes 26.53+12.51 |t=1.147 |[21.43+6.46 |t=1.229
status No 23.74+12.34 | p=0.253 19.76£6.96 | p=0.220
Regular Yes 21.47+£10.92 | t=-1.597 23.34+6.41 | t=3.700
exercise status | No 24.80+12.65 | p=0.112 19.14+6.79 | p=0.000**

Very good 22.08+13.43 | F=2.049 21.2548.12 | F=3.896
Academic Good 22.85+10.32 | p=0.108 21.09+6.89 | p=0.010*
achievement 3<1

Moderate 25.82+14.30 18.56+6.43 39

F: One Way Analysis of Variance (ANOVA), t: independent sample t-test, 1, 2, 3, 4, 5: Tukey test,
*p<0.05,**p<0.01.

According to the results of the pearson correlation analysis, a significant weak
negative relationship was found between internet addiction and life satisfaction
(r=-0.305, p<0.001) (Table 4).

Table 4. The relationship between participants' internet addiction and life
satisfaction

1. TAS 2. LSS
1. Internet Addiction Scale (IAS) r 1 -.305™
2. Life Satisfaction Scale (L.SS) r -.305™ 1

r: Pearson correlation test, **p<0.01.

DISCUSSION

This study was conducted to determine the relationship between internet addiction
and life satisfaction among university students. The research findings indicate
that there are no students at the level of internet addiction within the sample,
and the proportion of those showing limited symptoms is 3.7%. The fact that
approximately half of the participants' daily internet usage is concentrated in the
3—6 hour range, along with long screen times, suggests that a large group of
individuals is at the threshold of "risky usage."

The descriptive and cross-sectional design of this study limits the interpretation of
the findings in terms of causal relationships. Accordingly, the results are addressed
within a descriptive framework reflecting associations between internet use and
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life satisfaction and do not imply any cause—effect relationship. In interpreting the
findings, possible explanations for the observed relationships between variables
are discussed in relation to the existing literature.

Studies conducted in different countries reveal that the prevalence of internet
addiction (IA) varies widely depending on cultural, socioeconomic, and
methodological differences. While the prevalence of IA among high school
students in Taiwan was reported as 17.4% (Lin et al., 2017), this rate reached
35.4% in a study involving university students in Croatia (Cernja et al., 2019).
Research conducted in South and Southeast Asian countries shows that the
prevalence ranges between 20-27% (Chia et al., 2020; Hassan et al., 2020).
Systematic reviews and meta-analyses involving larger samples point to even
higher rates; while a meta-analysis covering 10 countries in Africa reported
the prevalence of 1A as 34.53% (Zewde et al., 2022), the prevalence of internet
addiction among university students in Egypt was determined to be 38.5%
(Sayed et al., 2022). Furthermore, a recent meta-analysis revealed a significant
positive relationship between loneliness and internet addiction, emphasizing that
the psychosocial dimension of internet addiction should not be overlooked (Wang
& Zeng, 2024). When studies conducted in Turkey are examined, it is observed
that the prevalence of 1A ranges between 16.1% and 18.3% (Sayili et al., 2023;
Sayili et al., 2025; Ergiin & Merig, 2020).

According to the findings of the current study, a moderate and significant negative
correlation was identified between internet addiction (IA) and life satisfaction.
This finding is in line with the literature indicating that subjective well-being
decreases as pathological internet use increases (Sahin, 2016; Ergiin & Merig,
2020; Mahamid, Berte & Bdier, 2022). While Mahamid et al. (2022) emphasized
the relationship between problematic internet use, low life satisfaction, and
sleep disorders; Sayili et al. (2025) argued that psychological variables such as
depression may play a more dominant role in this relationship, suggesting that the
construct is more complex than previously thought. Furthermore, the mediating
effects of emotional processes (experiential avoidance, anxiety, alexithymia)
on IA demonstrate that the issue is not merely behavioral but possesses a deep
psychosocial foundation (Yi et al., 2025). The significant association observed
between internet use and life satisfaction in this study suggests that digital
behaviors may be linked to subjective well-being among university students.
However, due to the cross-sectional design, the direction and underlying
mechanisms of this relationship cannot be determined. The findings are consistent
with previous studies indicating that problematic internet use may be associated
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with psychosocial adjustment, stress levels, and leisure activities. In this context,
the relationship between internet use and life satisfaction may be shaped by
indirect factors such as social interactions, academic demands and coping
strategies. Rather than implying causality, the results highlight the importance
of considering risk indicators related to internet use within the framework of life
satisfaction among university students.

Inthe study, demographic variables such as gender, department and grade level were
not found to have a decisive effect on IA (Internet Addiction) and life satisfaction.
However, daily internet usage exceeding 3 hours significantly increases addiction
scores; this aligns with the thesis that "pathological tendencies strengthen as
screen time increases" (Zewde et al., 2022). The fact that participants use the
internet primarily for social interaction and entertainment through visual-oriented
platforms such as Instagram and YouTube suggests that digital socialization has
shifted toward the axis of "visual identity construction" and "validation seeking."
According to data from a study conducted with university students; academic
achievement, self-esteem, and parental supervision were identified as protective
factors, while peer pressure was found to be a significant risk factor increasing
internet addiction (Muche and Asrese, 2022).

In the current study, it was determined that life satisfaction is directly influenced
by socio-economic and health-oriented variables. The significant increase in life
satisfaction due to factors such as high income level, maintenance of physical and
mental health, regular physical activity and academic achievement suggests that
individuals' perceptions of subjective happiness are nourished by both material
resources and self-actualization elements such as health and success. Specifically,
the positive effect of sports can be interpreted as physical activity functioning as
a protective shield against internet addiction by increasing not only physical but
also psychological resilience. The literature emphasizes that stress, educational
burden, low income level, loneliness, and limited reading habits increase the
risk of IA; conversely, regular physical activity, high life satisfaction, and book-
reading habits serve as protective factors (Sayili et al., 2023; Wang & Zeng, 2024).
The instruments used in this study assessed behavioral patterns of internet use
rather than clinical diagnostic criteria. Accordingly, the findings should not
be interpreted as indicating “internet addiction” in a clinical sense, but rather
as reflecting problematic and at-risk levels of internet use. This distinction is
critical for the interpretation of the results, as the observed associations represent
behavioral tendencies related to internet use rather than a clinically defined
addictive disorder. Framing internet use within a risk-based, subclinical context
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allows for a more accurate understanding of the findings and underscores their
relevance for early identification and preventive interventions.

CONCLUSION

This study demonstrates a significant negative association between internet
addiction and life satisfaction among university students, indicating that
increased pathological internet use is accompanied by reduced subjective well-
being. Daily screen time emerged as the most critical risk factor, with usage
exceeding three hours markedly intensifying addictive tendencies. In contrast,
higher socioeconomic status, academic achievement, and regular physical activity
served as protective factors by enhancing life satisfaction.

These findings underscore that internet addiction is a multidimensional
phenomenon closely linked to individuals’ psychosocial resources and quality
of life. Accordingly, preventive strategies should extend beyond screen-time
restriction and incorporate digital literacy, emotional regulation, and stress
management interventions into university curricula. Expanding opportunities
for physical activity and strengthening academic and financial support systems
for at-risk students may further promote healthier internet use patterns and
psychological well-being.

Limitations of the Study

This study has several limitations that should be considered when interpreting
the findings. First, since the research was conducted only with students from
the Faculty of Health Sciences at a single foundation university in Gaziantep,
the results cannot be generalized to all university students or different age
groups. Second, the use of a cross-sectional design prevents the establishment
of definitive causal relationships between internet addiction and life satisfaction.
Third, the data were collected through self-report scales, which may introduce
social desirability bias or subjective interpretation by the participants.
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ABSTRACT

Objective: The aim of this study is to compare the effects of three different
intravenous induction agents (propofol, etomidate, and thiopental) on
hemodynamic parameters, recovery times, and postoperative cognitive functions
in patients undergoing short-duration ambulatory vaginal gynecological
procedures.

Methods: This postoperative observational study included a total of 120
patients aged 25-75 years in the ASA I-II group who underwent transvaginal
gynecological procedures in the Obstetrics and Gynecology Operating Room of
Istanbul Training and Research Hospital between March and May 2010. Patients
were divided into three groups: Group-P (Propofol 2 mg/kg), Group-E (Etomidate
0.3 mg/kg), and Group-T (Thiopental 5-7 mg/kg). All groups received 1.5 pg/
kg fentanyl for analgesia. Hemodynamic parameters, recovery times, and scores
of Aldrete, Ramsay Sedation Scale (RSS) and Mini-Mental State Examination
(MMSE) were recorded and analyzed.

Results: Hemodynamic stability was best maintained in Group-E, while
significant reductions in systolic and diastolic blood pressure were observed in
Group-P at the 1** and 5" minutes (p<0.05). Groups were similar in recovery
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times (Aldrete scores), and sedation levels (RSS scores) were comparable across
groups (p>0.05). MMSE scores were lower in Group-P at 30 minutes (p=0.02),
though all groups reached similar levels by the 2™ hour (p=0.71). Side effects
were mild and agent-specific, with no major complications.

Conclusion: In ambulatory gynecological procedures, propofol demonstrated
a favorable profile for rapid recovery and early improvement in postoperative
cognitive function. Etomidate appeared advantageous for maintaining
hemodynamic stability and may be considered a suitable alternative, particularly
for patients with high cardiovascular risk or hemodynamic vulnerability. However,
anesthetic selection in the general population should be individualized based on
patient characteristics and surgical conditions. Thiopental was associated with
prolonged recovery and delayed cognitive recovery in some cases, and these
findings warrant confirmation in larger, multicenter studies.

Keywords: ambulatory surgical procedures, intravenous anesthesia, cognitive
function, blood pressure

Giiniibirlik Jinekolojik Girisimlerde Farkh Anestezik Ajanlarin
Hemodinami, Derlenme ve Postoperative Kognitif Fonksiyonlar
Uzerine Etkilerinin Karsilastirilmasi

oz

Amag: Bu calismanin amaci, kisa siireli ambulatuar prosediir kapsaminda vajinal
jinekolojik islemler uygulanan hastalarda {i¢ farkli intraven6z indiiksiyon ajaninin
(propofol, etomidat ve tiyopental) hemodinamik parametreler, iyilesme siireleri
ve postoperatif biligsel islevler tizerindeki etkilerini karsilastirmaktir.

Yontem: Bu postoperatif gdzlemsel ¢alismaya Istanbul Egitim ve Arastirma
Hastanesi Kadm Hastaliklar1 ve Dogum Ameliyathanesinde, Mart-Mayis
2010 tarihleri arasinda transvajinal jinekolojik girisim uygulanan ASA I-II
grubunda 25-75 yas araliginda toplam 120 hasta dahil edildi. Hastalar ii¢ gruba
ayrildi: Grup-P (Propofol 2 mg/kg), Grup-E (Etomidat 0.3 mg/kg), ve Grup-T
(Tiyopental 5-7 mg/kg). Tiim gruplarda analjezi i¢in 1.5 pg/kg fentanil uygulandi.
Hemodinamik parametreler, iyilesme siireleri ve Ramsay Sedasyon Olgegi (RSS)
ve Mini-Mental Durum Muayenesi (MMSE) skorlar1 kaydedildi ve analiz edildi.

Bulgular: Hemodinamik stabilite en iyi Grup-E’de korunurken, Grup-P’de 1.
ve 5. dakikalarda sistolik ve diyastolik kan basincinda anlamli diisiisler gozlendi
(p<0.05). Gruplar iyilesme siireleri (Aldrete skorlar1) ve sedasyon diizeyleri (RSS
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skorlar1) agisindan benzerdi (p>0.05). Gruplar RSS puanlari agisindan benzerdi.
MMSE skorlar1 30. dakikada Grup-P’de daha diisiiktli (p=0.02), ancak 2. saatte
tiim gruplar benzer seviyelere ulastt (p=0.71). Yan etkiler hafifti, ajana 0zgii
dagilim gosterdi ve ciddi bir komplikasyon saptanmadi.

Sonuc¢: Giiniibirlik jinekolojik girisimlerde propofol, hizli derlenme ve erken
biligsel toparlanma ac¢isindan avantajli bir profil sergilemistir. Etomidat,
hemodinamik stabiliteyi korumasi ve bilissel fonksiyonlari minimal diizeyde
etkilemesiyle 6zellikle kardiyovaskiiler riski yiiksek veya hemodinamik agidan
hassas hastalarda uygun bir alternatif olarak degerlendirilebilir. Tiyopental ise
bazi olgularda uzamig derlenme siiresi ve gecikmis biligsel iyilesme ile iliskili
bulunmustur. Bununla birlikte, ajan se¢iminin her hastada klinik &zellikler ve
cerrahi kosullar dikkate alinarak bireysellestirilmesi onerilmektedir. Bulgularin
daha genis 6rneklemli, cok merkezli ¢calismalarla desteklenmesi gerekmektedir.

Anahtar Kelimeler: giiniibirlik cerrahi islemler, intravendz anestezi, biligsel
islev, kan basinci

INTRODUCTION

Ambulatory surgery has become an integral component of contemporary healthcare
systems, enabling a wide range of diagnostic and therapeutic interventions to
be performed efficiently and safely without prolonged hospitalization. This
shift has been largely driven by advancements in minimally invasive surgical
techniques and the development of short-acting anesthetic agents, which
collectively contribute to reduced healthcare costs, shortened hospital stays,
and improved patient satisfaction (Apfelbaum et al., 2022; Joshi, 2024). In this
evolving clinical environment, the primary goals of anesthesia are to maintain
perioperative hemodynamic stability, facilitate a smooth and rapid recovery,
and ensure safe and timely discharge. An ideal anesthetic agent for ambulatory
procedures is expected to have a rapid onset and offset, predictable titration, and
a low incidence of side effects.

Despite these improvements, concerns remain regarding the potential for anesthetic
agents to induce transient cognitive disturbances in the immediate postoperative
period. Surgical stress responses, intraoperative hemodynamic variability, and the
neurophysiological properties of anesthetic drugs may influence postoperative
neurological outcomes, particularly in vulnerable populations (Goettel et al.,
2017; Evered et al., 2018). Postoperative cognitive dysfunction (POCD) is
characterized by a temporary decline in neuropsychological performance, such as

Aydin Saghk Dergisi - Yil 12 Say1 1 - Subat - 2026 (61 - 74) 63



Giintibirlik Jinekolojik Girisimlerde Farkli Anestezik Ajanlarin Hemodinami, Derlenme ve
Postoperative Kognitif Fonksiyonlar Uzerine Etkilerinin Kargilagtirilmasi

memory, attention, and orientation, typically occurring within hours to days after
surgery (Evered et al., 2018). While POCD is more frequently observed among
older adults and patients with systemic comorbidities or prolonged anesthetic
exposure, it may also occur following short ambulatory interventions, particularly
depending on the pharmacodynamic profile of the administered anesthetic agent
(Deng et al., 2025; Liu et al., 2025; Li et al., 2026).

Among intravenous agents commonly used for induction in outpatient settings,
propofol, etomidate, and thiopental each have distinct pharmacological profiles
that may differentially affect perioperative outcomes. Propofol is widely used
for its favorable pharmacokinetics, including rapid onset, smooth induction,
and antiemetic properties; however, it is associated with dose-dependent
hypotension and myocardial depression, which may be clinically relevant in
sensitive individuals (Marik, 2004). Etomidate provides hemodynamic stability
and minimal cardiac depression, making it a preferred agent in patients with
cardiovascular compromise; however, it can be associated with transient adrenal
suppression and myoclonic movements (Valk and Struys, 2021). Thiopental,
a barbiturate with a rapid onset, has become less favored due to its potential
for delayed recovery and residual sedation, limiting its use in short-duration
outpatient procedures (Morgan et al., 2022).

This study aimed to compare the effects of propofol, etomidate, and thiopental,
three intravenous induction agents frequently used in outpatient anesthesia, on
hemodynamic parameters, recovery characteristics, and early postoperative
cognitive function in patients undergoing short transvaginal gynecologic
procedures. The hypothesis was that these agents would exhibit distinct profiles
in terms of intraoperative cardiovascular responses and short-term neurocognitive
recovery. The primary outcome was the change in cognitive performance during
the early postoperative period, assessed using the Mini-Mental State Examination
(MMSE). Secondary outcomes included intraoperative variations in blood
pressure and heart rate, sedation depth assessed by the Ramsay Sedation Scale
(RSS), time to reach full recovery, and the frequency of common drug-related side
effects. While existing evidence has explored these agents individually, direct
comparisons in the context of ambulatory gynecologic surgery remain limited.
The findings from this study may contribute to a better understanding of how
these anesthetic agents perform across multiple clinical dimensions and support
more tailored decision-making in similar outpatient surgical settings.

MATERIAL AND METHODS
This postoperative observational study was conducted at Istanbul Training and
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Research Hospital from March to May 2010. The study included 120 female
patients, aged 25-75 years, classified as American Society of Anesthesiologists
(ASA) physical status I-II, who underwent short transvaginal gynecologic
procedures under anesthesia in the Obstetrics and Gynecology Operating Room.
Patients with cardiac, pulmonary, renal, or hepatic disease; dementia; depression;
a history of neurological disease; chronic alcohol or drug use; or fluid and
electrolyte imbalances were excluded. Patients were divided into three groups
based on the anesthetic agent used during routine clinical practice: Group-P:
Propofol 2 mg/kg; Group-E: Etomidate 0.3 mg/kg; Group-T: Thiopental 5—7 mg/
kg.

No premedication was administered. All patients received intravenous fentanyl
1.5 pg/kg for analgesia prior to induction. Standard monitoring included
electrocardiography (ECG), non-invasive blood pressure, and peripheral oxygen
saturation (SpO,). Hemodynamic parameters, systolic blood pressure (SBP),
diastolic blood pressure (DBP), heart rate (HR), and SpO,, were recorded at four
time points: before induction (T), at the Ist minute (T)), Sth minute (T,), and
10th minute (T,).

Sedation was assessed using the Ramsay Sedation Scale (RSS) (Padhi etal., 2022)
at the 0™, 3, 5% and 10™ minutes. Recovery was evaluated using the Aldrete
scoring system; patients were transferred to the recovery unit once their score
exceeded 5 and were considered fully recovered when their score reached 9 or
higher. Cognitive function was assessed using the Mini-Mental State Examination
(MMSE) (Schmidt et al., 2018) preoperatively, at the 30™ postoperative minute,
and at the 2" postoperative hour. Adverse effects, including injection pain,
myoclonus, coughing, hiccups, allergic reactions, and arrhythmias, were recorded.
This observational study evaluated data from patients who underwent standard
clinical procedures, using de-identified information collected during routine
primary care. All patient data were anonymized to ensure confidentiality;
therefore, formal ethics committee approval was not required. However, all
participants received verbal information regarding procedures and medications
as part of routine clinical care.

The sample size of 40 patients per group (total n = 120) was determined based
on feasibility and the methodology reported by Tamdogan et al. (2025). To
support adequacy, a post hoc power analysis was conducted using G*Power
3.1.9.7, assuming an effect size of f = 0.30, alpha = 0.05, and power = 0.95 for
one-way ANOVA. The analysis indicated that the selected sample size would
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be sufficient to detect clinically meaningful differences between groups with
acceptable statistical power. Statistical analyses were performed using SPSS
software. Continuous variables were reported as mean + standard deviation (SD),
and categorical variables as frequencies and percentages. Comparisons between
groups were made using ANOVA, Kruskal-Wallis, and Chi-square tests, as
appropriate. A p-value of <0.05 was considered statistically significant.

RESULTS

A total of 120 patients completed the study. Demographic and sociodemographic
characteristics, including age, body weight, and ASA classification, were
statistically comparable among the three groups (p>0.05) (Table 1). Similarly,
mean anesthesia durations did not differ significantly.

Table 1. Demographic and sociodemographic characteristics of the groups

Characteristic Group-P (n=40) | Group-E (n=40) | Group-T (n=40) | p-value
Age (years) 48.10+8.78 46.58 £9.51 47.95+8.36 0.37
Body weight (kg) 77.72 +£10.43 77.02 £14.03 77.46 £ 11.00 0.43
ASA physical status (I/IT) | 22/ 18 24/16 23/17 0.74

Note: Age and body weight values are presented as mean + standard deviation (SD).
ASA: American Society of Anesthesiologists.

Heart rate (HR) and peripheral oxygen saturation (SpO,) remained stable
throughout the procedure in all groups. In contrast, systolic and diastolic blood
pressure (SBP and DBP) showed a statistically significant decrease in the 1st and
5th minutes in the propofol group (p<0.05), indicating a transient hypotensive
effect consistent with propofol’s pharmacodynamic profile. Etomidate preserved
hemodynamic parameters near baseline, whereas thiopental produced moderate
but not clinically concerning reductions (Table 2).

Table 2. Hemodynamic parameters of the groups over time

Time Groups HR SBP DBP SpO, _value
Point (n=40) | (beats/min) (mmHg) (mmHg) (%) p-valu
T Group-P |82.4+10.5 |126.3+12.1 79.6 £9.8 98.5+0.8
(Bouaseline) Group-E | 81.8+9.9 125.8+11.6 [802+10.2 |[98.7+0.7 >0.05
Group-T |83.2+10.8 |127.5+13.2 |80.0+9.5 98.6 0.6
T Group-P [ 86.7+11.2 [110.2+11.4* |70.1 £+8.9* |[983+0.7
(llS‘ min) Group-E | 83.1+10.1 |[121.4+123 [77.5+9.1 98.5+0.6 <0.05*
Group-T |84.5+9.8 118.6 £13.1 74.8 £8.6 98.4+0.6
T Group-P | 84.5+9.7 112.5£12.3*% [ 72.3£8.5% [98.4+0.7
(52'*' miin) Group-E [82.9+9.4 1206 £11.8 | 78.4+8.9 98.6 £0.7 <0.05%*
Group-T |83.6+10.0 |117.9+125 |[76.2+8.1 98.4+0.5
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T Group-P | 82.8+10.1 |120.6+11.7 76.5+8.2 98.5+0.6
(130“1 min) Group-E [ 81.2+9.6 122.4+12.1 77.8 £8.6 98.7+ 0.6 >0.05
Group-T |[82.4+9.8 121.2+11.9 772 +£8.5 98.6 + 0.6

Note: Values are presented as mean + standard deviation (SD). HR: Heart Rate; SBP: Systolic
Blood Pressure; DBP: Diastolic Blood Pressure; SpO,: Peripheral Oxygen Saturation.

The mean time to reach an Aldrete score >5 was 6.8 £ 2.1 min in Group-P, 7.2
+ 2.3 min in Group-E, and 7.0 + 2.0 min in Group-T (p>0.05). Full recovery
(Aldrete >9) occurred at 13.5 + 3.4 min, 12.8 £+ 3.1 min, and 14.2 £ 3.8 min in
Groups P, E, and T, respectively (p>0.05).

Sedation levels, as assessed by the RSS, declined over time across all groups,
consistent with the natural resolution of anesthetic effects. At baseline (T),
sedation scores were highest in Group-P (5.97 £ 0.02), followed by Group-T (5.89
+0.04) and Group-E (5.57+0.07). At the 1% and 5" minutes, Group-P (5.89 +0.49
and 5.07 &+ 0.15, respectively) maintained deeper sedation than Group-E (5.30 +
0.07 and 4.80 £ 0.11, respectively), which consistently had lower RSS scores. By
the 10" minute, sedation levels had returned closer to full consciousness across
all groups (Group-P: 2.64 + 0.13, Group-E: 2.42 + 0.11, Group-T: 2.53 + 0.14),
and the RSS values of the groups were similar to each other (p>0.05).

Preoperative MMSE scores were comparable across the three groups (p=0.64). At
the 30th postoperative minute, Group P showed a decline (26.4 + 1.5) compared
with baseline (28.7 # 1.2). In contrast, Groups E and T maintained higher MMSE
scores, with no significant within-group reductions. By the 2™ postoperative
hour, MMSE scores had returned to near-baseline levels in all groups, and no
statistically significant differences were detected between groups at that time
point (p=0.71) (Table 3).

Table 3. MMSE scores of the groups over time.

Time Point Group-P (n=40) | Group-E (n=40) | Group-T (n=40) | p-value
Preoperative 28.7+£1.2 289+1.1 28.8+1.0 0.64
Postoperative 30" min 264+ 1.5* 282+1.3 279+1.4 0.02%*
Postoperative 2" h 285+ 1.1 28.8+1.0 28.6+1.2 0.71

Note: Values are presented as mean + standard deviation (SD). MMT: Mini-Mental Test.

Regarding side effects, injection pain was more frequently reported with propofol
(20%), which is a known and common adverse reaction. Myoclonus occurred
in 10% of patients receiving etomidate, consistent with its known subcortical
effects. In the thiopental group, mild and self-limited coughing and hiccups were
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observed. No serious respiratory or cardiovascular complications occurred in any
group.

DISCUSSION

The present study demonstrated that etomidate provides superior cardiovascular
stability, whereas propofol offers more pronounced sedation and faster cognitive
recovery, and thiopental is associated with moderate hemodynamic suppression
and delayed recovery. Overall, all three agents provided acceptable safety
profiles without major complications, making them viable options for ambulatory
gynecologic anesthesia, with nuanced differences in clinical performance.

Cardiovascular stability is a key concern during ambulatory procedures. As
observed in this study, propofol produced a statistically significant reduction
in systolic and diastolic blood pressure at the 1st and 5th minutes, consistent
with its vasodilatory and negative inotropic properties (Marik, 2004; Hannam
et al.,, 2019). In contrast, etomidate preserved blood pressure and heart rate
near baseline, supporting its established safety in patients at cardiovascular risk
(Meng et al., 2016; Shetabi & Montazeri, 2022). Thiopental induced moderate
decreases, although not statistically significant, which may reflect barbiturate-
related myocardial depression (Turner et al., 2005; Morgan et al., 2022). These
findings align with prior trials and suggest that etomidate remains preferable
in hemodynamically unstable or elderly patients (Canbek et al., 2015; Alappat,
2018).

In terms of recovery dynamics, all three agents (propofol, etomidate, and
thiopental) showed comparable times to PACU (Post-Anesthesia Care Unit)
transfer and achievement of full Aldrete recovery scores, with no statistically
significant differences. Although propofol is pharmacokinetically characterized
by rapid redistribution and clearance, this did not translate into a significantly
faster emergence profile in the current study (Shetabi & Montazeri, 2022). Both
etomidate and thiopental facilitated recovery within clinically acceptable time
frames; however, thiopental showed a trend toward slightly prolonged recovery,
consistent with its slower metabolic clearance (Turner et al., 2005; Canbek
et al., 2015). These findings suggest that, while all three agents are viable for
ambulatory procedures in terms of recovery profiles, individual pharmacokinetic
characteristics may influence agent selection, especially in vulnerable populations.
Cognitive recovery, measured by the Mini-Mental State Examination (MMSE),
showed that propofol was associated with a transient decline in scores at the
30" minute, whereas the etomidate and thiopental groups maintained higher

68



Sezen KUMAS SOLAK, Sule VATANSEVER, Emine Nur TOZAN

scores. However, by the 2" postoperative hour, no significant differences
persisted, indicating a reversible early cognitive effect. Similar patterns have
been documented in recent clinical studies of post-anesthesia cognitive function
(Zhi and Wenjing, 2023). Although the MMSE remains widely used for basic
screening, its limited sensitivity in detecting subtle neurocognitive dysfunction,
especially in ambulatory settings, has been questioned (Evered et al., 2018).
Accordingly, future studies should consider integrating the Montreal Cognitive
Assessment (MoCA) or computerized neurocognitive tests for more nuanced
evaluations (Li et al., 2025).

Side effects were minimal across all groups. Injection pain was more frequently
reported in the propofol group, a well-documented adverse effect attributed to
endothelial irritation (Aggarwal et al., 2016). This effect was likely attenuated
in this study by pre-induction fentanyl, as supported by Wang et al. (2018).
Myoclonus occurred in approximately 10% of patients receiving etomidate, a
known phenomenon thought to result from cortical-subcortical disinhibition
during induction (Liu et al., 2017). In contrast, thiopental was associated only
with mild coughing and occasional hiccups, consistent with prior observations
(Mizrak et al., 2010). Notably, no severe cardiorespiratory events occurred in
any group, reinforcing the overall safety of all three agents in low-risk surgical
populations.

From a clinical standpoint, the choice of induction agent should reflect patient
comorbidities and procedural goals. Propofol offers rapid onset and deep
anesthesia, making it suitable for hemodynamically stable patients, though its
hypotensive effects may limit use in those with cardiovascular risk (Bilotta
et al., 2014; Canbek et al., 2015; Mir et al., 2017). Etomidate, with superior
cardiovascular stability and minimal impact on cognitive function, remains
preferable in cardiac-compromised patients or when early cognitive recovery is
important (Zhi and Wenjing, 2023; Li et al., 2025). Thiopental, though effective,
is less favorable in modern outpatient settings because of slower emergence
and less stable hemodynamic effects, including potential myocardial depression
(Fredman et al., 1999; Butterfield et al., 2004).

This study’s limitations include its single-center design, limited sample size,
and lack of long-term cognitive follow-up, which restrict our ability to detect
delayed neurocognitive effects. Additionally, the absence of objective anesthesia
depth monitoring (e.g., BIS) and reliance on a basic cognitive test are limitations.
Future studies should employ multicentred designs with larger cohorts, include
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more sensitive neuropsychological tools, and explore longer follow-up periods to
better understand cognitive trajectories.

CONCLUSION

In conclusion, all three anesthetic agents examined in this study (propofol,
etomidate, and thiopental) provided clinically acceptable safety and effectiveness
profiles in ambulatory gynecologic anesthesia. However, etomidate demonstrated
the most favorable hemodynamic stability and minimal impact on early cognitive
recovery, making it a strong option for patients with cardiovascular comorbidities
or when cognitive preservation is prioritized. Propofol, while associated with a
transient decline in cognitive performance at 30 minutes and dose-dependent
hypotension, remained effective for procedures requiring predictable onset
and recovery in hemodynamically stable patients. Thiopental, although still a
viable induction agent, showed moderately delayed recovery and less favorable
hemodynamic responses, limiting its applicability in fast-track outpatient
settings. Taken together, these findings suggest that anesthetic selection should
be individualized based on patient-specific risk factors and procedural goals,
with particular attention to cardiovascular status, desired emergence profile, and
cognitive trajectory.
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OZET

Konjenital pulmoner adenomatoid malformasyon (CPAM), pediatrik hastalarda
cerrahi miidahale gerektiren nadir bir akciger anomalisidir. Bu olgu sunumunda,
25 aylik erkek hastada video yardimli torakoskopik cerrahi (VATS) ile sag alt
lobektomi planlanan vakada tek akciger ventilasyonu ve anestezi yonetimi
degerlendirilmistir. Fiberoptik bronkoskopi rehberliginde 4 mm kafl1 endotrakeal
tip ile entiibasyon yapilmig, bronsiyal bloker kullanilarak basarili akciger
izolasyonu saglanmigti. Mekanik ventilasyonda akciger koruyucu stratejiler
uygulanmig, multimodal analjezi kapsaminda erectdr spina plane blogu
gerceklestirilmistir. Intraoperatif dénemde hemodinamik stabilite korunmus,
postoperatif 24 saatte ek analjezi ihtiyaci olmamistir. Bu vaka, pediatrik toraks
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cerrahisinde fiberoptik bronkoskopi eslikli tek akciger ventilasyonu ve ileri
anestezi tekniklerinin giivenli ve etkili kullanimini1 géstermektedir.

Anahtar kelimeler: konjenital pulmoner adenomatoid malformasyon, tek
akciger ventilasyonu, fiberoptik bronkoskopi, pediatrik anestezi, bronsiyal bloker

One-Lung Ventilation and Anesthetic/Analgesic Management in a
25-Month-Old Pediatric Patient

ABSTRACT

Congenital pulmonary adenomatoid malformation (CPAM) is a rare pulmonary
anomaly requiring surgical intervention in pediatric patients. This case report
evaluates one-lung ventilation and anesthetic management in a 25-month-old
male patient scheduled for right lower lobectomy via video-assisted thoracoscopic
surgery (VATS). Intubation was performed using a 4-mm cuffed endotracheal
tube under fiberoptic bronchoscopy guidance, and successful lung isolation
was achieved using a bronchial blocker. Lung-protective ventilation strategies
were implemented during mechanical ventilation, and erector spinae plane
block was performed as part of multimodal analgesia. Hemodynamic stability
was maintained during the intraoperative period, and no additional analgesic
requirements were needed within the first 24 hours postoperatively. This case
demonstrates the safe and effective use of fiberoptic bronchoscopy-guided one-
lung ventilation and advanced anesthetic techniques in pediatric thoracic surgery.

Keywords: congenital pulmonary adenomatoid malformation, one-lung
ventilation, fiberoptic bronchoscopy, pediatric anesthesia, bronchial blocker
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GIRIS

Konjenital pulmoner adenomatoid malformasyon (CPAM: Congenital pulmonary
adenomatoid malformation), nadir goriilen, kistik ve solid bilesenlerin bir
arada bulundugu dogustan gelen bir akciger anomalisidir. Her 20.000-30.000
canli dogumda bir goriilmektedir. Siklikla tutulan akciger lobu %41 ile sol {ist
lobdur. Vakalarin %34’linde sag orta lob, %21’inde ise sag iist lob tutulumu
gozlenir. Olgularmm bir kism1 asemptomatik seyrederken, semptomatik olanlarda
genellikle dispne ve sik tekrarlayan akciger enfeksiyonlar: ile hastalik kendini
gosterir. Semptomatik hastalarin tedavisi cerrahi miidahale gerektirir. Bu cerrahi
prosediirler genellikle kistektomi, lobektomi, torakotomi veya lezyonlarin
eksizyonunu igerir (1).

Pediatrik yas grubundaki bu hastalarin anestezi yonetimindeki zorluklar ve
komplikasyonlar onemlidir. CPAM hastalarinda cerrahi miidahale sirasinda
tek akciger ventilasyonunun (OLV; one-lung ventilation) saglanmasi, anestezi
yonetiminde sik karsilasilan bir zorluktur. Kii¢iik havayolu ve ekipman kisitliligi
nedeniyle pediatrik hastalarin anestezi ve havayolu yonetimi giiniimiizde halen
zorludur (2,3). Bu olgu sunumunda, CPAM nedeniyle video yardimli torakoskopik
cerrahi (VATY) ile sag alt lobektomi planlanan 25 aylik pediatrik hastada, OLV
ile gergeklestirilen ileri anestezi yonetimi sunulmaktadir.

OLGU

CPAM nedeniyle takip edilen hasta, 13 kg agirliginda, 25 aylik bir erkek ¢ocuktu.
Sik tekrarlayan akciger enfeksiyonlar gelismesi nedeniyle cerrahi miidahale
planlanmigti. Hastanin operasyon oOncesinde yapilan fizik muayenesinde
orofarenks ve akciger sesleri normal olarak degerlendirildi. Yapilan rutin
laboratuvar tetkikleri normal simirlarda idi. Ameliyat Oncesi laboratuvar
testlerinde hemoglobin 11 g/dL, hematokrit %33, ven6z kan gaz1 analizinde pH:
7.40, PaCO2: 42 mmHG, PaO,: 39.8 mmHg, O, satiirasyonu %70 olarak gorildii.
Ameliyat dncesinde pediatrik yogun bakim iinitesinde yatak hazirligi yapilmis ve
olas1 postoperatif komplikasyonlar i¢in gerekli hazirliklar tamamlanmisti.

Hasta operasyon odasina alindiginda kalp tepe atimi, kan basinci, SpO, ve
viicut sicakligt monitorize edildi. Anestezi indiiksiyonu intravendz olarak
13 mg lidokain, 40 mg propofol, 15 mcg fentanil ve 10 mg rokuronyum ile
gercgeklestirildi. Anestezi idamesi 2.5-3% sevofluran inhalasyonu ile saglandi ve
intraoperatif 5 mcg fentanil ile 5 mg rokuronyum ek doz yapildi.

Entiibasyon, fiberoptik bronkoskop (FOB) rehberliginde 4 mm i¢ c¢apinda
kafl1 endotrakeal tiip kullanilarak basartyla yapildi. OLV saglamak amaciyla
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FOB esliginde entiibasyon tiipiiniin yanindan sag bronsa 5Fr brongiyal bloker
yerlestirildi (Sekill-3). Mekanik ventilasyonda, voliim kontrollii senkronize
aralikli zorunlu ventilasyon modunda, tidal voliim iki akciger ventilasyonu
sirasinda 6 mL/kg, OLV sirasinda ise 4 mL/kg olarak ayarlandi ve PEEP: 5-6
ile devam edildi. OLV baslatildiktan sonra baglangigta FiO,: %100'de tutuldu,
takiben FiO, asamali olarak %350’ye diisiiriildii. Intraoperatif siiregte; gergek
zamanli monitdrizasyon ve aralikli arter kan gazi (AKG) degerlerine gore FiO, ve
diger mekanik ventilasyon degerleri ayarlanarak PO,, ETCO2 normal sinirlarda
tutuldu.

Ultrasonografi (USG) rehberliginde sag internal juguler vene SF santral vendz
kateter yerlestirildi. Invaziv arter kateterizasyonu yapildi. Non-invaziv ileri
hemodinamik monitorizasyon (SpHb:Spot Hemoglobin, PVI: Pleth Variability
Index, PI: Perfusion Index, ORI: Oxygen Reserve Index, SpOC: Spot
Oksijenasyon Konsantrasyonu) uygulandi. Operasyon siiresince viicut sicakligi
ve idrar ¢ikis1 takip edildi. Hasta sol lateral dekiibit pozisyona alindiktan sonra da
FOB ile blokerin yeri tekrar kontrol edildi. Postoperatif analjezi i¢in parasetamol
(10 mg/kg) ve ibuprofen (10 mg/kg) verildi. Multimodal analjezinin bir bileseni
olarak Erektor Spina Plan (ESP) blogu uygulandi. ESP blogu i¢in hasta sol
lateral dekiibit pozisyona alind1 ve USG kilavuzlugunda lineer ultrason probu
kullanilarak, in-plane igne teknigi ile T7 seviyesinden erektdr spina kasi ile
transvers proses arasindaki fasyal alana lokal anestezik enjeksiyonu (4 mL % 0.25
bupivakain ve 4 mL % 0.09 NaCl karisimi) yapildi. Cerrahi miidahale VATS ile
gerceklestirilip sag alt lob basariyla rezeke edildi. Operasyon sirasinda AKG ve
laboratuvar degerleri normal sinirlardaydi. Operasyon 3 saat stirdii ve operasyon
sonunda sugammadeks kullanilarak néromiiskiiler blokaj tersine ¢evrildi ve hasta
ekstiibe edildi. Ekstiibasyon sonrasi hemodinamik parametreleri stabil seyretti
ve oda havasinda bakilan AKG sonuglari pH: 7.37, PaCO,: 38 mmHg, PaO,: 95
mmHg ve O, satiirasyonu %98 idi.

Postoperatif 30. dk, 1.saat, 2. saat, 4. saat, 6. saat, 12. saat ve 24. saat agr1 skorlar1
(FLACC) < 3 olarak degerlendirildi. Hasta postoperatif pediatrik yogun bakim
iinitesinde takip edildi. Hastanin postoperatif 24 saatlik takibinde hemodinamik
durumu stabil seyretti ve postoperatif 24 saat iginde parasetamol 4x10mg/kg
uygulandi ve ek analjezi ihtiyaci olmadi.

TARTISMA
CPAM; oksiirtik, takipne ve sik tekrar eden akciger enfeksiyonlari ile karakterize
bir hastaliktir. Bu vaka, sik akciger enfeksiyonlar1 nedeniyle tani almig
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bir pediatrik hastadir. Cerrahi goriis alanini1 optimize etmek, saglikli kalan
akcigere yonelik travmay1 en aza indirmek, kan kaybini sinirlamak ve saglikli
akcigerin cerrahi bolgeden kaynaklanabilecek salgilarla kontaminasyonunu
onlemek amaciyla OLV tercih edilmektedir (1). Tedavi edilmeyen CPAM, ciddi
solunumsal komplikasyonlara yol agabilmektedir. Cerrahi tedavi, hastanin yasi
ve semptomlarin siddeti gibi faktorlere bagl olarak degisiklik gostermektedir.
Ozellikle pediatrik hastalarda lobektomi gibi akciger rezeksiyonu yapilan
durumlarda anestezi yonetimi, ¢esitli zorluklar igermekte ve OLV saglanmasini
gerektirmektedir (1,3). Toraks cerrahisinde pediatrik hastalarda anestezi
yonetiminin temel zorluklari, lateral dekiibit pozisyonunda hemodinamik
stabilitenin korunmasi ve yeterli oksijenasyonun saglanmasidir (4).

Chang ve ark. (3) tarafindan sunulan olgu raporunda 8 aylik, 9 kg agirliginda
ve 70 cm boyunda erkek bebekte, sol alt lobda CPAM tanisi nedeniyle
uniport VATS ile lobektomi planlanmis ve 5.0 mm'lik kafl1 endotrakeal tiip ile
entiibasyon yapilmistir. 2.0 mm dis ¢apl fiberoptik bronkoskop kilavuzlugunda
5 Fr uniblocker tiipii endotrakeal tiipiin liimenine yerlestirilmis, OLV basariyla
saglanmis ve uniblocker tiip kullaniminin giivenilir oldugu belirtilmistir. Bu
vakada da OLV’de kafli endotrakeal tiip ile beraber uniblocker tiip kullaniminin
intraoperatif siirecte tercih edilebilir oldugu gosterilmistir. 6-8 yasindan kiiciik
¢ocuklara uygun boyutta ¢ift liimenli tiiplerin bulunmamasi nedeniyle, 6 aydan
biiylik pediatrik olgularda OLV gerektiginde bronsiyal blokerler etkili bir sekilde
kullanilmaktadir. Bronsiyal blokerler, entiibasyon tilipiliniin i¢erisinden veya hemen
yanindan FOB kilavuzlugunda yerlestirilebilmektedir. Ancak akcigerin yeterince
sondiiriilememesi ve intraoperatif siiregte blokerlerin kolaylikla yer degistirmesi
gibi dezavantajlar1 vardir (1,5-8). Bu olguda kullanilan FOB, bronsiyal blokerin
dogru yerlestirilmesinde kritik bir rol oynamisti. FOB esliginde bronsiyal
bloker entiibasyon tiipliniin yanindan basariyla sag ana bronsa yonlendirilmistir.
Intraoperatif siiregte bronsiyal bloker kaynakli herhangi bir komplikasyon ile
kargilagilmamustir.

Lee ve arkadaglari (9), VATS lobektomi veya segmentektomi yapilan, 5 yasindan
kiigiik c¢ocuklarda perioperatif ventilator stratejilerinin etkilerini prospektif
olarak degerlendirmislerdir. iki akciger ventilasyonu sirasinda 6 mL/kg ve
OLV sirasinda 4 mL/kg tidal volim ve 6 cmH,O PEEP ile uygulanan akciger
koruyucu ventilasyon kullanildiginda, konvansiyonel ventilasyon moduna
(iki akciger ventilasyonu sirasinda 10 mL/kg ve OLV sirasinda 8 mL/kg tidal
voliim, PEEP olmaksizin) kiyasla 72 saat i¢inde daha az pulmoner komplikasyon
gozlemlendigini gozlemlemislerdir.
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Yenidogan ve bebeklerde opioid duyarliligi, hipoventilasyon ve apne riski artmistir
bu nedenle opiodlerden kaginilmasi 6nerilmektedir (4). Multimodal analjezi
yonetimi agisindan ESP blok son donemde dikkat ¢ekmekte ve pediatrik hasta
gruplarinda toraks cerrahisinde basarili sonuglar vermektedir. Yapilan ¢alismalarda,
ESP blogunun akciger lobektomilerinde giivenli ve etkili bir yontem oldugu
gosterilmistir. ESP blogu, opioid kullanimini azaltarak opioide bagh yan etkileri
hafifletmede faydalidir (10-11). Bu olguda da ESP blogu basariyla uygulanmis ve
postoperatif donemde hastanin ek analjezik ihtiyaci olmamistir.

Sonug olarak bu olgu raporu, CPAM nedeniyle sag alt lobektomi planlanan bir
pediatrik hastada uygun ekipman hazirligi ile ileri anestezi yonetiminin basariyla
uygulanabilecegini gostermektedir. FOB ve bronsiyal bloker kullanimi, zor havayolu
yonetiminde gilivenilir ve etkili bir segcenek sunmaktadir. Ayrica, ESP blogu gibi
ileri anestezi teknikleri, postoperatif agr1 yonetiminde etkin bir rol oynamaktadir.
Pediatrik hastalarda cerrahi miidahalelerin giivenli bir sekilde gergeklestirilmesi
icin deneyimli bir ekip ve uygun ekipman kullanimi biiyiik 6nem tagimaktadir. Bu
olgu raporunun, benzer vakalarla kargilasan anesteziyologlar i¢in faydali olacagi
kanaatindeyiz.
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Sekil 2. Sol lateral dekiibitus pozisyonu sonrasi fiberoptik bronkoskopi ile bloker
pozisyon kontrolii
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Sekil 3. Bronsiyal bloker ile saglanan akciger izolasyonunun goriintiisii
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2. Dergide, klinik ve deneysel arastirmalar, derlemeler, olgu sunumlari
ve editore mektuplar yaymlanir.

3. Dergide yayinlanmak iizere gonderilen yazilarin baska yerde
yaymlanmamis veya yayinlanmak {izere gonderilmemis olmasi ve bu durumun
tiim yazarlarin imzalar ile “TELIF HAKKI DEVIR FORMU” belgesinde
belirtilmesi gerekir. Daha 6nce kongrelerde teblig edilmis ¢alismalar bu durum
belirtilmek kosuluyla kabul edilir. Yaymlanmak tizere gonderdikleri yazilar
gecikme veya bagka bir nedenle dergiden ¢ekmek isteyenlerin bir yazi ile
bagvurmalar1 gerekir. Dergide yayinlanan yazilar i¢in telif hakki 6denmez.
Yazilarin sorumlulugu yazarlara aittir. Yazinin dergide yayimlanmasi kabul
edilse de yazi materyali yazarlara iade edilmez.

4. Yazilar Tiirk¢e ve Ingilizce yayinlanir.

5. Tiibitak Ulakbim kriterleri geregi Etik Kurul karar gerektiren klinik ve
deneysel hayvan ¢aligmalari i¢in ayr1 ayri etik kurul onay1 alinmis olmali ve
belgelendirilmelidir. Ulusal ve uluslararasi gegerli etik kurallara uyulmalidir.

6. IAU Aydin Saghk Dergisi hakemli bir yaymdir. Génderilen yazilarin
dergide yayinlanabilmesi i¢in Bilimsel Danisma Kurulu’nun ve Yayin
Kurulu’nun onayindan ge¢gmesi ve kabul edilmesi gerekir.

7. Yayin Kurulu, yayin kosullarina uymayan yazilari; diizeltmek,
kisaltmak, bicimce diizenlemek veya diizeltmek iizere yazarma geri vermek
ya da yayinlamamak yetkisine sahiptir.

8. ASD’ye gonderilen bilimsel yazilarda, Yiiksekogretim Kurumlari
Bilimsel Arastirma ve Yayin Etigi ile iliskili yonergeler, ICMIJE (International
Committee of Medical Journal Editors) 6nerileri ve COPE (Committee
on Publication Ethics)’un Editor ve Yazarlar i¢in Uluslararas: Standartlart
dikkate alinmalidir. Intihal, verilerde sahtecilik ya da yamiltmacilik, yaym
tekrari, bolerek yaymlama ve arastirmaya katkisi olmayan kisilerin yazarlar



arasinda yer almasi etik kurallar dahilinde kabul edilemez uygulamalardir.
Bu ve benzeri uygulamalarla iligkili herhangi etik bir usulsiizliik durumunda
gerekli yasal islemler yapilacaktir.

a) Intihal: Baskalarmin dzgiin fikirlerini, metotlarini, verilerini veya eserlerini
bilimsel kurallara uygun bi¢cimde atif yapmadan kismen veya tamamen
kendi eseri gibi gdstermek, intihal kapsaminda ele alinmaktadir. Intihalden
kacinmak i¢in yazarlar bilimsel kurallara uygun bir sekilde atif yapmali ve
arastirmalart igerisinde yer alan tiim bilimsel yazilara ait kaynak gosterimine
dikkat etmelidirler.

b) Veride Sahtecilik: Bilimsel arastirmalarda gercekte var olmayan ya da
degisiklige ugratilmis verileri kullanmak, veride sahtecilik kapsaminda
ele alinmaktadir. Yazarlar verilerini etik kurallar dahilinde toplayarak,
stire¢ icerisinde gegerlik ve giivenirligi etkileyecek bir degisiklige maruz
birakmadan analiz etmelidirler.

9. Biitiin makaleler intihal arastirma programu ile kontrol edilecektir.
(iThenticake)

Yazilarda, konu boliimleri ve icerikleri asagida belirtildigi gibi
olmahdir:

Oz: Tiirkge ve Ingilizce 6zet 300 kelimeyi gegmemeli, Ingilizce bashk ve
ozet, Tiirkce bashk ve 6zetle esdeger olmalidir. Ozet, calisma ve arastirmanin
amacini ve kullanilan yontemleri kisaca belirtmeli, ana bulgular varilan sonucu
destekleyecek olgiide ayrmtilarla belirtilmelidir. i1k ciimlesi arastirmanin
amacint, son climlesi ¢aligmanin sonucunu kapsayacak bigimde olmalidir.
Caligma veya gozlemlerin yeni ve 6nemli olan yonleri vurgulanmalidir.
Ozette kaynak kullanilmamalidur.

Anahtar kelimeler: Tiirkce ve Ingilizce 6zetin altinda “Index Medicus
Medical Subject Headings (MeSH)’e uygun olarak en fazla bes adet olmalidir.
Yeni girmis terimlere uygun “Index Medicus” tibbi konu bagliklarina ait
terimler yoksa, var olan terimler kullanilabilir. Anahtar Kelimeler Tiirkiye
Bilim Terimlerinden sec¢ilmelidir.(www.bilimterimleri.com) Baslik ve
anahtar kelimelerde kisaltma kullanilmamalidir.



Giris: Amag 6zetlenmeli, calismanin verileri veya varilan sonuglar
acgiklanmalidir.

Gerec¢ ve Yontem: Etik kurul onay1 belirtilmelidir. Yerlesmis yontemler
icin kaynak gosterilmeli, yeni yontemler igin kisa agiklama verilmelidir. Tlag
isimlerinin bas harfleri kii¢iik harf olmal1 ve ilaglarin farmakolojik isimleri
kullanilmalidir. Sik kullanilan kisaltmalar asagidaki sekilde kullanilmalidir:

im, 1v, po ve sc

Birimler Uluslararasi Sisteme (SI) gore kullanilmali, birimler yazilirken (.)
veya (/) kullanilmalidir.

Ornek: mg kg-1, pg kg-1, mL, mL kg-1, mL kg-1 sa-1, mL kg-1 dk-1, L
dk-1 m-1, mmHg vb.

Gereg ve Yontem boliimiiniin son paragrafinda, kullanilan istatistiki analizlerin
neler oldugu ve aritmetik ortalama veya orandan sonra (£) isareti ile verilen
degerlerin ne oldugu belirtilmelidir.

Bulgular: Calismanin bulgularii igermelidir. Grafik, tablo, resim ve sekiller
yazida gegis sirasina gore numaralandirilmalidir.

Grafik ve Tablolar: Baslik, agiklama ve dipnotlari “Grafikler” veya “Tablolar”
bashig1 altinda ayri bir sayfaya yazilmal ve sayfalar1 numaralandirilmamalidir.
Grafiklerin ¢evresinde gerceve, zemininde ¢izgiler olmamali, zemin beyaz
olmalidur.

Sekil ve Resimler: Sekiller profesyonel olarak ¢izilmeli, fotograflanmalidir.
Dijital kamera ile ¢ekilmis fotograflar en az 300 dpi ¢oziintirliikte, 1280-
960 piksel boyutunda ¢ekilmis, jpg veya tiff formatlarinda kaydedilmis
olmalidir. Zorunlu olmadik¢a resim iizerinde yazi bulunmamalidir. Her
resim ve sekil ayr1 bir belge olarak hazirlanmali, gondermek formuna
uygun olarak yazinin igerisine yerlestirilmemeli, eklerinde ek dosya olarak
gonderilmelidir. Resimlerin renkli olmasi istendiginde yazardan ayrica ticret
talep edilir. Fotografta insanlar yer alacaksa ya taninmamalari saglanmali,
ya da yayinlamaya yonelik yazili izinleri alinmalidir. Grafik, tablo, resim
ve sekiller yazida gegis sirasina gore numaralandirilmalidir. Fotograf ve
resimler ana word dokiimaninin i¢ine koyulmamali, ayr1 bir dosya olarak



(.jpg veya .tiff formatinda) sisteme yiliklenmelidir.

Tartisma: Ayni alanda yapilmis bagka ¢alismalarla karsilastirma ve yorum
yapilmalidir. Calismanin sonucu tartismanin son paragrafinda belirtilmelidir.
Sadece, yazinin konusundaki, etyolojik faktorlerdeki 6zel vurgular ile
bulunan kaynaklarin 15181nda patogeneze ve etki mekanizmasina bagh
kayda deger bilgiler degerlendirilmelidir. Diger bilgilerin tablo, figiir, sekil
ve algoritmalarla sunulmasi tercih edilmelidir. Metin 6nemsiz bilgilerle
doldurulmamalidir.

Sonug¢: Sonug boliimiinde, 6nemli bulgular az ve 6z olarak belirtilmeli,
yazarin One siirdiikleri, gelecege dair ¢ikarimlar dahil edilmelidir. Tesekkiir
(istege bagl): Yazi hazirlanirken icerige, diizene, bilgilerin istatistiksel
analizine 6nemli katkilar1 olanlar belirtilebilir.

Aciklama: Yazarin herhangi bir firma ya da enstitiiyle iliskisi veya fikir
ayrilig1 varsa ve ¢alisma hazirlanirken bagis, fon ya da farkli finansal
destekler bulunuyorsa belirtilmelidir.

Kaynaklar: Referanslar APA referans sistemine gore diizenlenmelidir.

Kaynak, metin i¢inde yazar ve yili parantez i¢cinde gosterilecektir. (AOA
Refernas Sistemi 6.0)

Dergilerin kisaltilmis isimleri index Medicus’a ve Science Citation Index’e
uygun olmalidir. Alt1 veya daha ¢ok yazar varsa ilk {i¢ isim yazildiktan sonra
“et al veya ark” yazilmalidir.

Kaynak sayis1 en fazla; derlemelerde 80, orijinal makalelerde 40, olgu
sunumlarinda 15, editdre mektup’ta 5 olmalidir.

Kaynaklar yazinin alindig1 dilde ve asagidaki gibi diizenlenmelidir.
Kaynaklarda sayfa numaralar1 kisaltilmadan tam olarak yazilmalidir.
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significant data relevant to the subject should be evaluated in the light of the
literature findings with special emphasize on etiologic factors, pathogenesis,
and mechanisms of actions. Other data should be preferable presented as
tables, figures, diagrams or algorithms. The text should not be crowded
with insignificant data.

Conclusion: A concluding concise remark emphasizing the crucial findings,
author(s)’ postulates, and future implications should be included in the
conclusion section.
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