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Scientific Development and Innovative Approach

1" INTERNATIONAL ALACAHOYUK SCIENTIFIC RESEARCH
AND INNOVATION CONGRESS
07-08 MARCH 2026/ CORUM-TURKIYE

Congress Program

Participant Countries:
ALGERIA/ETHIOPIA/INDIA/KKTC/MOROCCO/NIGERIA/SERBIA/UZBEKISTAN/PAKISTAN

IMPORTANT, PLEASE READ CAREFULLY
To be able to make a meeting online, login via https://zoom.us/join site, enter ID instead of “Meeting ID or Personal Link Name”
and solidify the session. The presentation will have 15 minutes (including questions and answers). The Zoom application is free
and no need to create an account. The Zoom application can be used without registration. The application works on tablets,
phones and PCs. Speakers must be connected to the session 10 minutes before the presentation time. All congress participants
can connect live and listen to all sessions. During the session, your camera should be turned on at least %70 of session period.
Moderator is responsible for the presentation and scientific discussion (question-answer) section of the session.

TECHNICAL INFORMATION
Make sure your computer has a microphone and is working. You should be able to use screen sharing feature in Zoom. Attendance
certificates will be sent to you as pdf at the end of the congress. Moderator is responsible for the presentation and scientific
discussion (question-answer) section of the session. Before you login to Zoom please indicate your name surname and hall
number, exp. Hall-1, Fatih KARIPOGLU

ONEMLI, DIKKATLE OKUYUNUZ LUTFEN

Kongremizde Yazim Kurallarina uygun goénderilmis ve bilim kurulundan gecgen bildiriler igin online (video konferans sistemi
Uzerinden) sunum imkani saglanmistir. Sunumlar igin 15 dakika (soru ve cevaplar dahil) sire ayriimistir. Online sunum
yapabilmek igin https://zoom.us/join sitesi Uzerinden giris yaparak “Meeting ID or Personal Link Name” yerine ID numarasini
girerek oturuma katilabilirsiniz. Zoom uygulamasi Ucretsizdir ve hesap olusturmaya gerek yoktur. Zoom uygulamasi kaydolmadan
kullanilabilir. Uygulama tablet, telefon ve PC’lerde galisiyor. Her oturumdaki sunucular, sunum saatinden 10 dk 6ncesinde
oturuma baglanmis olmalar gerekmektedir. Tim kongre katilimcilar canli baglanarak tim oturumlari dinleyebilir. Moderatér —
oturumdaki sunum ve bilimsel tartisma (soru-cevap) kismindan sorumludur.

TEKNIK BILGILER
Bilgisayarinizda mikrofon olduguna ve calistigina emin olun. Zoom'da ekran paylagsma 6zelligine kullanabilmelisiniz. Katihm

belgeleri kongre sonunda tarafiniza pdf olarak génderilecektir. Kongre programinda yer ve saat degisikligi gibi talepler dikkate
alinmayacaktir. Zoom'a giris yaparken once liitfen adinizi, soyadinizi ve SALON numaranizi yaziniz, Ornek: Hall-1, Fatih

KARIPOGLU
ZOOM;

MEETING ID: 895 7063 9763

PASSCODE: 847749
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https://usO6web.zoom.us/j/89570639763?pwd=r9ky1RarRwoJF58NqTJKapxMOJpRbn.1
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MEETING ID:
ﬂ PASSCODE:

HEAD OF SESSION: Prof. Dr.Niliifer ACAR TEK

TOPIC TITLE \
The Role Of Gut Microbiota In The Pathogenesis And
Management Of Type 2 Diabete

AUTHORS AFFILIATION
Res. Assist. Dr.Meryem SABAN Batman University/Gazi University
GULER

Prof. Dr.Nilifer ACAR TEK

Nutritional Approaches In Lipedema And The
Potential Effects Of The Ketogenic Diet

Res. Assist. Dr.Meryem SABAN
GULER Batman University/Gazi University
Prof. Dr.Nilufer ACAR TEK

Rare Complication Of LIMA Intervention:
Ostial/Subclavian Dissection Sealed By Proximal
Stent Extension

Dr. Omer Burak GELIK

Dr. Muhammet Cihat CELIK e "
Assoc. Prof. Dr. Lutfii BEKAR Hitit Universitesi Erol Ol¢ok Egitim ve

Arastirma Hastanesi

Evaluation Of The Metabolic, Hormonal, And
Performance Effects Of Intermittent Fasting
Practices In Athletes

Res. Assist. Dr.Meryem SABAN
GULER Batman University/Gazi University
Prof. Dr.Nilufer ACAR TEK

Anticancer Effects Of Bromelain And Molecular
Mechanmisms

Res. Assist. Dr.Meryem SABAN
GULER

Prof. Dr.Niliifer ACAR TEK Batman University/Gazi University

Gambling Addiction From The Perspective Of The
Abrahamic Religions: Psychosocial Foundations,
Religious Approaches,And Treatment Dimensions

Lect. Dr.Yeliz AKKAYA TURKOL
Hitit University

Youth Vulnerability In An Age Of Uncertainty: A
Study On Umiversity Students

Lect. Dr. Can CELIKTAS
Osmaniye Korkut Ata University
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MEETING ID:
ﬁ PASSCODE:

HEAD OF SESSION: Asst. Prof. Dr. Ferhat ATIK

TOPICTITLE \ AUTHORS AFFILIATION
Teaching Sentence Structure In Turkish Language
Instruction For Foreigners: A Functional Language Use Mesut TOPRAK Giimiishane University
Approach
The Social Construction Of Color In The Novella La
Blanche Et La Nowre Lect. Dr.Cansu AVCI Marmara University

A Hybrid Deep Learning And Optimization Approach
Based On Lstm—Pso-Doa For River Flow Forecasting: A
Case Study Of The Yesilirmak Basin

Assoc. Prof. Dr.Huseyin Cagan
KILINC Istanbul Aydin University
Dilan CALISGAN

Algorithmic Communication In The Digital Age And
Orgamzational Synergy: The Transformation Of Decision-
Making, Conscience, And Collective Behavior

Girne Amerikan Universitesi/Rauf

Asst.Prof.Dr. Ferhat ATIK Denktas Universitesi/KKTC

Dr. Beste ZAKOGLU




08.03.2026 / Hall-3, Session-2

(€@ ANKARA LOCAL TIME Q " MEETING ID:
oy
) 10%:12% PASSCODE
HEAD OF SESSION: Fedwa BEGHDADI
TOPICTITLE AUTHORS AFFILIATION
Urban Umversities And Student Mothers: Dilnoza Ahmadjonova Gayratillayevna National University of Uzbekistan
A Sociological Perspective On Balancing Study And
Childcare
Detoxification Of Feed Using Lactic Acid Bacteria Kutlieva G.D., Turaeva B.1., Kamolova H.F, | Academy of Sciences of the Republic of
Shonahunov T. Uzbekistan
AT in Gaming: Creating Immersive Experiences Dr.SELVAM Nadar Mahajana Sangam
R.KAMALAM S.Vellaichamy Nadar College/INDIA
M.DEVIBALA
A1 Agents And Auto Gpt-Style Autonomus Systems S. DHARANI Nadar Mahajana Sangam
Dr.SELVAM S.Vellaichamy Nadar College/INDIA
Isolation And Screening Of Bioactive Actinobacteria Fedwa BEGHDADI Hassiba Benbouali
From Algerian Saharan Soils El-Hadj DRICHE University/ALGERIA
Antagonistic Potential Of Desert-Derived Actinobacteria Fedwa BEGHDADI Hassiba Benbouali
Against Plant Pathogens El-Hadj DRICHE University/ALGERIA
Saharan Actinobacteria As A Promising Reservoir Of Fedwa BEGHDADI Hassiba Benbouali
Novel Antimicrobial Compounds El-Hadj DRICHE University/ALGERIA
Bioprospecting Of Saharan Actinobacteria For Fedwa BEGHDADI Hassiba Benbouali
Sustainable Control Of Phytopathogens El-Hadj DRICHE University/ALGERIA
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@  ANKARA LOCAL TIME
) 10%:12%

Q " MEETING ID:

PASSCODE

HEAD OF SESSION: Academician Prof Dr Ivan PAVLOVIC

TOPICTITLE
Environmental Protection Through Sustainable Soil
Management Strategies

AUTHORS
ELABBARI Chaimaa , Pr. Labjar
Najoua , EL BOUZIDI Ahmed ,
ZINAOUI Badre ,Pr.EL Hajjaji souad

AFFILIATION
Mohammed V University

Integrated Solar Desalination With Thermal Storage
And Energy Recovery

Badre Zinaoui, Pr.Labjar Najoua,
Pr.EL Hajjaji souad, ELABBARI
Chaimaa

Mohammed V University/ MOROCCO

The Importance Of Mixed Pasture Management In
Livestock Production

Academician Prof Dr Ivan PAVLOVIC

Scientific Institute of Veterinary Medicine
of SERBIA

On Didactics and Learning

HASSAN ZARIOUH
MOUNIA MOUZOURI

Mohammed First University

Effects of Prolonged Standing Related to Foot Pain

Seifeslasie Asmamaw , Tamrat Tesfaye
,Biniyam Solomon

Bahir Dar University/ ETHIOPIA

Charging Efficiency and Correlation Effects in Double
Quantum Dot Quantum Batteries

Khalil Loukhssami

Mohammed V University

International Congress on Scientific
Research

Madiha Anwar , Muhammad Usman ,
Hassan Manzoor

Government College
University/PAKISTAN

Integrated Experimental and DFT Study of Melaminium
Dihydrogen Pyrophosphate: Structural Elucidation and
Reactivity Insights

Elmehdi Majdi
Soufiane Zerraf
Said Belaaouad

Hassan 11 University
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TOPICTITLE
Production And Characterization Of Carbon

Nanotubes From Biochar Under Microwave
Irradiation

Financial Risk Regimes And lllicit Financial Flows:

HEAD OF SESSION: Faisal Nazir

\ AUTHORS

Faisal Nazir

AFFILIATION
THE UNIVERSITY OF AGRICULTURE

Predicting Illicit Financial Flows Using Machine
Learning: Evidence From Macroeconomic

Evidence From High- And Low-Volatility Periods

MICAH Ezekiel Elton Mike
AKUH Benjamin Monday
I'YADI Sadat Badanga
MICHAEL Ezekiel Onuh
Bernard Odiase Osahon
USMAN Yunusa Asuku
AROME Pius Abu
AKINSOLA Kazeem Adisa
LAWAL Kolawole Wahab
MICAH Ezekiel Elton Mike

Federal University/NIGERIA

And Financial Risk Indicators

Energy Grid Connected Electric VVehicle Charging

USMAN Yunusa Asuku
Bernard Odiase Osahon
AROME Pius Abu
AKINSOLA Kazeem Adisa
LAWAL Kolawole Wahab
I'YADI Sadat Badanga
MICHAEL Ezekiel Onuh
AKUH Benjamin Monday

Federal University/NIGERIA

Station With Multi Renewable Source

Laplace Transform For Modelling Population
Growth And Decline

B.Ramakrishna
G.Sai charan
B.Sai kiran
K.Sai sharan reddy

MVSR Engineering college

Natural Resources

Paveena ,C N
Maheswari,,Priyadharshini ,Pradhysri
P,Vanthana G

Shalini S, Priyanka K, Aishwarya S,

RMK Engineering College/INDIA

Fungal Chitin And Chitosan Valorization:

Varshana Deepa M

Zakaria FAHYM, Amine MOUBARIK

RMK Engineering College/INDIA

Extraction, Characterization And Emerging
Applications In Agriculture And Environment

, Abdelouahed HAJJAJI

Sultan Moulay Slimane University
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One Of The Most Frequent Occupational Demands Of Diverse Service And Industrial Industries Is Prolonged
Standing That Has Been Constantly Linked With The Emergence Of Lower-limb Pain And Foot Aches
(Anderson Et Al., 2017).

The Constant Positional Load In The Form Of The Upright Position Causes Prolonged Muscle And Skeletal
System Stress, Especially To The Feet, Which Act As The Main Loading Postures. In Contrast To Dynamic
Walking, When Forces Are Exchanged And Relieved, Longer Periods Of Standing Cause 21 Rather Stable

Plantar Loading, Which Excludes The Possibility Of Tissue Recuperation And Has A High Probability Of
Cumulative Stress-related Symptoms (Anderson Et Al., 2018).

The standing positions exert longer compressive forces on the lower soft tissues of the heel pad, fat pads of
the metatarsal, ligaments, and intrinsic foot muscles. They are tissues created to help receive shock and
spread pressure when they move, but when there is no movement, the tissues can no longer deform

efficiently and stand to give up their loads (Y. Zhang et al., 2022).
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SPORCULARDA ARALIKLI ORUC UYGULAMALARININ METABOLIK,
HORMONAL VE PERFORMANS UZERINDEKI ETKIiLERININ
DEGERLENDIRILMESI

Prof. Dr. Niliifer Acar Tekl, Ars. Gor. Dr. Meryem Saban Giiler2
1Gazi Universitesi, Saglik Bilimleri Fakiiltesi, Beslenme ve Diyetetik Boliimii
2Batman Universitesi, Saglik Bilimleri Fakiiltesi, Beslenme ve Diyetetik Boliimii
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Kompleks Koroner Anatominin Haritalanmasi

Baslangi¢ anjiyografisinde saptanan yaygin darliklar ve greft durumlari, miidahale
stratejisinin odak noktasini belirledi. e

Distal Cx
%80 stenoz

' OMDal
%50 stenoz

Orta LAD
Total okliizyon
(CTO)

Aorta-Cx Safen
L Graft: Agik

e

LIMA-LAD )
Anastomozu Sonrasi: ‘
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Orta RCA
Ardisik %70-80 stenozlar
Aorta-RCA Graft: Agik
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OZET

Diabetes mellitus (DM), insulin sekresyonundaki yetersizlik ve/veya insulinin hedef
dokulardaki etkisinin bozulmasi sonucunda gelisen kronik hiperglisemi ile karakterize
multifaktoriyel bir metabolik hastaliktir. Uluslararasi Diyabet Federasyonu (International
Diabetes Federation, IDF) 2021 verilerine goére diinya genelinde yaklasik 537 milyon birey
diyabetle yasamaktadir ve bu saymin 2030 yilinda 643 milyona ulasacagi ongdriilmektedir.
Diyabet vakalarinin %90’dan fazlasini olusturan Tip 2 diabetes mellitus (T2DM), basta obezite
olmak tizere sagliksiz beslenme aliskanliklar1 ve fiziksel inaktivite gibi degistirilebilir yasam
tarz1 faktorleriyle yakindan iligkilidir. Son yillarda bagirsak mikrobiyotasi, T2DM
patogenezinde énemli bir cevresel duizenleyici olarak dne ¢ikmaktadir. Bagirsak mikrobiyotast,
besinlerin sindirimi, bagirsak bariyer biitiinligiiniin korunmasi, bagisiklik sisteminin
diizenlenmesi ve metabolik siire¢lerin modiilasyonunda rol oynamaktadir. Mikrobiyotadaki
kompozisyon degisiklikleri ve mikrobiyal ¢esitliligin azalmasi disbiyozis olarak tanimlanmakta
ve diisiik dereceli inflamasyon, artmis lipopolisakkarit (LPS) aracili bagisiklik aktivasyonu ve
kisa zincirli yag asitleri (KZYA) fliretiminde azalma ile iliskilendirilmektedir. KZYA’ler
(asetat, propiyonat ve biitirat), bagirsak bariyer fonksiyonunu destekleyerek inflamasyonu
azaltmakta ve glukagon benzeri peptit-1 (GLP-1) sekresyonunu etkileyerek glukoz
homeostazina katki saglamaktadir. Ayrica safra asitlerinin mikrobiyota araciligiyla doniisiimii,
G proteinine bagl safra asidi reseptorii (TGRS) iizerinden enerji metabolizmasi ve insiilin
duyarliligimm etkileyebilmektedir. Trimetilamin-N-oksit (TMAO) gibi mikrobiyota kaynakl
metabolitlerin de T2DM ile iliskili oldugu bildirilmektedir. T2DM yo6netiminde diyet temel
belirleyicilerden biridir. Akdeniz diyeti gibi posa agisindan zengin beslenme modelleri, biitirat
tireten bakterileri artirarak metabolik iyilesmeye katki saglayabilmektedir. Buna karsilik Bati
tarz1 diisiik lifli diyetler mikrobiyota ¢esitliligini azaltmaktadir. Probiyotik ve prebiyotiklerin
glisemik kontrol ve inflamasyon iizerinde olumlu etkileri bildirilmis olmakla birlikte, bu

etkilerin sug, doz ve miidahale siiresine bagli olarak degisebilecegi belirtilmektedir. Bagirsak




ISARC academy
INTERNATIONAL SCIENCE AND ART RESEARCH CENTER

mikrobiyotasi ile T2DM arasindaki iliskinin daha net ortaya konulabilmesi icin uzun dénemli
ve kapsamli klinik ¢aligmalara ihtiya¢ bulunmaktadir.

Anahtar Kelimeler: Bagirsak mikrobiyotasi, Tip 2 diyabet, insiilin direnci, kisa zincirli yag
asitleri

THE ROLE OF GUT MICROBIOTA IN THE PATHOGENESIS AND
MANAGEMENT OF TYPE 2 DIABETES
ABSTRACT

Diabetes mellitus (DM) is a multifactorial metabolic disease characterized by chronic
hyperglycemia resulting from insufficient insulin secretion and/or impaired insulin action in
target tissues. According to the 2021 data of the International Diabetes Federation (IDF),
approximately 537 million individuals worldwide are living with diabetes, and this number is
projected to reach 643 million by 2030. Type 2 diabetes mellitus (T2DM), which accounts for
more than 90% of diabetes cases, is closely associated with modifiable lifestyle factors such as
obesity, unhealthy dietary habits, and physical inactivity. In recent years, the gut microbiota has
emerged as an important environmental regulator in the pathogenesis of T2DM. The gut
microbiota plays a role in the digestion of nutrients, maintenance of intestinal barrier integrity,
regulation of the immune system, and modulation of metabolic processes. Alterations in
microbial composition and reduced microbial diversity are defined as dysbiosis and are
associated with low-grade inflammation, increased lipopolysaccharide (LPS)-mediated
immune activation, and decreased production of short-chain fatty acids (SCFAs). SCFAs
(acetate, propionate, and butyrate) support intestinal barrier function, reduce inflammation, and
contribute to glucose homeostasis by influencing glucagon-like peptide-1 (GLP-1) secretion. In
addition, microbiota-mediated transformation of bile acids may affect energy metabolism and
insulin sensitivity via the G protein-coupled bile acid receptor (TGR5). Microbiota-derived
metabolites such as trimethylamine-N-oxide (TMAOQO) have also been reported to be associated
with T2DM. Diet is one of the main determinants in the management of T2DM. Dietary patterns
rich in fiber, such as the Mediterranean diet, may contribute to metabolic improvement by
increasing butyrate-producing bacteria. In contrast, Western-style low-fiber diets reduce
microbial diversity. Although probiotics and prebiotics have been reported to exert beneficial
effects on glycemic control and inflammation, these effects may vary depending on strain, dose,
and duration of intervention. Long-term and comprehensive clinical studies are needed to more
clearly elucidate the relationship between the gut microbiota and T2DM.

Keywords: Gut microbiota, Type 2 diabetes mellitus, insulin resistance
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Diabetes mellitus (DM), insulin sekresyonundaki yetersizlik ve/veya hedef dokularda insulin
etkisinin bozulmas: sonucunda ortaya c¢ikan ve kronik hiperglisemi ile karakterize edilen
metabolik bir hastaliktir (Alam et al., 2021). Kiiresel 6l¢ekte dnemli bir halk sagligi sorunu
olarak kabul edilen diyabetin goriilme sikligi giderek artmaktadir. Uluslararast Diyabet
Federasyonu verilerine gore diinya genelinde yaklasik 537 milyon bireyin diyabet ile yasadigi
ve bu saymin 2030 yilina kadar 643 milyona ulagsmasinin beklendigi bildirilmektedir (Kumar
et al., 2024). Diyabet olgularinin biiyiik gogunlugunu olusturan Tip 2 diabetes mellitus (T2DM)
ise Ozellikle obezite, sagliksiz beslenme aligkanliklar1 ve fiziksel inaktivite gibi degistirilebilir
yasam tarzi faktorleri ile yakindan iliskilendirilmektedir (Galicia-Garcia et al., 2020).

Son yillarda yapilan arastirmalar, T2DM patogenezinde yalnizca genetik ve ¢evresel faktorlerin
degil ayn1 zamanda bagirsak mikrobiyotasinin da dnemli rol oynadigin1 gostermektedir (Altin
& Yilmaz, 2020; Razavi et al, 2024). Insan gastrointestinal sistemi trilyonlarca
mikroorganizmaya ev sahipligi yapmakta olup bu mikroorganizmalarin olusturdugu ekosistem
bagirsak mikrobiyotasi olarak tanimlanmaktadir (Adak & Khan, 2019). Bagirsak mikrobiyotasi
baslica Firmicutes, Bacteroidetes, Actinobacteria ve Proteobacteria filumlarmna ait
mikroorganizmalardan olusmakta olup konagmn metabolik, immiinolojik ve fizyolojik
sureclerinde 6nemli roller Ustlenmektedir (Cing6z, 2022). Mikrobiyota; sindirilemeyen
karbonhidratlarin fermantasyonu, kisa zincirli yag asitlerinin (KZY A) iiretimi, vitamin sentezi,
bagisiklik sisteminin gelisimi ve patojen mikroorganizmalara karsi korunma gibi birgok
fizyolojik siirecte gérev almaktadir (Kamada et al., 2013; Nicholson et al., 2012). Bu nedenle
mikrobiyota, metabolik homeostazin korunmasi, bagisiklik sisteminin diizenlenmesi ve enerji
metabolizmasinin kontroliinde kritik bir rol oynamaktadir.

Saglikli bireylerde mikrobiyota cesitliligi yiiksek olup mikrobiyal tiirler arasinda dengeli bir
dagilim bulunmaktadir. Ancak diyet, antibiyotik kullanimi, yas ve yasam tarzi gibi ¢esitli
cevresel faktorler mikrobiyota kompozisyonunu degistirebilmektedir (Haque, 2017). Bu
mikrobiyal dengenin bozulmasi disbiyozis olarak adlandirilmakta ve obezite, diyabet ve
kardiyovaskiiler hastaliklar gibi bir¢ok kronik hastalik ile iliskilendirilmektedir (Galicia-Garcia
et al.,, 2020). Disbiyozis sonucunda bagirsak bariyer biitiinliigiiniin bozulmasi, bagirsak
gecirgenliginin artmasi ve lipopolisakkarit (LPS) aracili inflamatuar siireglerin tetiklenmesi
metabolik dengenin bozulmasina katkida bulunabilmektedir (Cani et al., 2012; Shen et al.,
2025).
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T2DM’li bireylerde yapilan metagenomik c¢alismalar, 6zellikle biitirat iireten bakterilerin
azalmasi ve firsatgr patojen bakterilerin artmasi gibi belirgin mikrobiyal degisikliklerin
goriildiiglinii ortaya koymustur (Qin et al., 2012). Bu mikrobiyal degisikliklerin enerji
metabolizmasi, insiilin duyarliligt ve inflamasyon siiregleri iizerinde etkili oldugu
distintilmektedir (Yang et al., 2021). Bagirsak mikrobiyotasi ile T2DM arasindaki iligski son
yillarda yogun sekilde arastirilmakta olup 6zellikle mikrobiyal metabolitler, inflamasyon ve
bagirsak bariyer fonksiyonunun bu siirecte dnemli rol oynadig: bildirilmektedir (Baars et al.,
2024; Mei et al., 2024).

Bu ¢alismada bagirsak mikrobiyotasinin T2DM patogenezindeki rolii, mikrobiyota kaynakli
metabolitler ve diyet ile mikrobiyota arasindaki etkilesimler giincel literatiir 1s18inda ele
alimmustir.

2. BAGIRSAK MIKROBIYOTASI VE TiP 2 DiYABET PATOGENEZI

Bagirsak mikrobiyotas: ile T2DM arasindaki iliskiyi agiklayan gesitli mekanizmalar one
strilmektedir. Bu mekanizmalar arasinda diisiik dereceli inflamasyon, bagirsak bariyer
biitiinliiglinlin bozulmas1 ve mikrobiyota kaynakli metabolitlerin metabolik siirecleri etkilemesi
onemli rol oynamaktadir (Wu et al., 2025).

Disbiyozis sonucunda bagirsak epitel bariyerinin gegirgenligi artabilmekte ve gram negatif
bakterilerin hiicre duvarinda bulunan LPS dolasima gegebilmektedir. LPS, Toll-benzeri
reseptor 4 (TLR4) araciligiyla inflamatuar sinyal yollarini aktive ederek kronik diisiik dereceli
inflamasyona neden olmaktadir (Brooks et al., 2020; Di Vincenzo et al., 2024). Bu inflamasyon
siireci insiilin sinyalizasyonunu bozarak insiilin direncinin gelisimine katkida bulunmaktadir
(Shen et al., 2013).

Bagirsak mikrobiyotasinin metabolik etkileri yalnizca inflamasyon ile sinirli degildir.
Mikrobiyota tarafindan iiretilen c¢esitli metabolitler enerji metabolizmasinm1 ve glukoz
homeostazini etkileyebilmektedir. Bu metabolitler arasinda 6zellikle KZY A’lar metabolik
diizenleme agisindan 6nemli molekiiller olarak kabul edilmektedir (Kim, 2021). KZYA (asetat,
propiyonat ve biitirat) diyet liflerinin bagirsak bakterileri tarafindan fermantasyonu sonucunda
olugmaktadir. Bu metabolitler bagirsak epitel hiicreleri i¢in 6nemli bir enerji kaynagidir ve
bagirsak bariyer fonksiyonunun korunmasina katki saglamaktadir (Saban Giiler et al., 2025).
Ayrica KZY A’ler, glukagon benzeri peptit-1 (GLP-1) ve peptit YY gibi bagirsak hormonlarinin
sekresyonunu artirarak glukoz metabolizmasini diizenleyebilmektedir. Bu hormonlar insiilin

sekresyonunu artirmakta ve tokluk hissini desteklemektedir (Canfora et al., 2015).
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Safra asitleri de mikrobiyota ile metabolizma arasindaki 6nemli baglantilardan biridir. Bagirsak
bakterileri birincil safra asitlerini ikincil safra asitlerine doniistiirerek ¢esitli metabolik
reseptorleri aktive edebilmektedir. G proteinine bagli safra asidi reseptorii (TGRS) ve farnesoid
X reseptorii (FXR) gibi reseptorler enerji metabolizmasi, glukoz homeostazi ve inflamasyon
iizerinde diizenleyici rol oynamaktadir (Liu et al., 2024).

Bagirsak mikrobiyotasi tarafindan tiretilen bir diger 6nemli metabolit ise trimetilamin-N-oksit
(TMAO)’dur. TMAO, bagirsak mikrobiyotas: tarafindan kolin ve karnitin gibi besin
bilesenlerinden tiiretilmektedir. Artmis TMAO diizeylerinin kardiyovaskiiler hastaliklar ve
metabolik bozukluklar ile iliskili oldugu bildirilmektedir (Li et al., 2022). Ayrica bazi
caligmalar TMAO seviyelerinin insiilin direnci ve Tip 2 diyabet gelisimi ile iliskili olabilecegini
goOstermektedir.

3. DIYET, MiKROBIYOTA VE TiP 2 DIiYABET

Diyet, bagirsak mikrobiyotasi kompozisyonunu sekillendiren en énemli ¢evresel faktorlerden
biri olarak kabul edilmektedir. Beslenme aliskanliklarindaki degisiklikler kisa siire i¢inde
mikrobiyota yapisinda belirgin degisikliklere yol acabilmektedir (David et al., 2014).

Akdeniz diyeti gibi lif agisindan zengin diyet modellerinin bagirsak mikrobiyotasi tizerinde
olumlu etkiler gosterdigi bilinmektedir. Bu diyet modeli, biitirat lireten bakterilerin artmasina
ve mikrobiyal g¢esitliligin  korunmasina  katki  saglayarak  metabolik  saglig
destekleyebilmektedir (Merra et al., 2020).

Buna karsilik Bat1 tarz1 diyetler yiiksek miktarda doymus yag ve rafine karbonhidrat igermekte
olup bagirsak mikrobiyota cesitliligini azaltabilmektedir. Bu durum disbiyozis gelisimine ve
metabolik hastalik riskinin artmasina neden olabilmektedir (Leeming et al., 2019). Bu nedenle
diyetin bagirsak mikrobiyotas1 aracilifiyla metabolik saglik {izerinde Onemli etkiler
olusturabilecegi diistiniilmektedir.

4. PROBIYOTIK VE PREBIYOTIKLERIN T2DM UZERINDEKI ETKILERI

Bagirsak mikrobiyotasinin metabolik hastaliklarin  gelisimindeki roliiniin daha iyi
anlasilmasiyla birlikte, mikrobiyotayr modiile etmeye yonelik yaklagimlar giderek daha fazla
ilgi gormektedir. Bu yaklasimlar arasinda probiyotik ve prebiyotiklerin kullanimi énemli bir
yer tutmaktadir (Jenkins & Mason, 2022).

Probiyotikler, yeterli miktarda alindiginda saglik iizerinde yararli etkiler saglayan canli
mikroorganizmalardir (Dahiya & Nigam, 2022). Lactobacillus ve Bifidobacterium tiirleri en
yaygin kullanilan probiyotik bakteriler arasinda yer almaktadir. Probiyotiklerin bagirsak

bariyer fonksiyonunu gii¢lendirdigi, inflamasyonu azaltti§i ve insiilin duyarliligin
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artirabilecegi bildirilmektedir (Sato et al.,, 2017). Ayrica bazi c¢alismalar probiyotik
kullanimimin aclik kan glukozu ve HbAlc diizeylerinde iyilesme saglayabilecegini
gostermektedir (Ayaz, 2021; Altin & Yilmaz, 2020).

Prebiyotikler ise sindirilemeyen gida bilesenleri olup bagirsakta yararl bakterilerin biiyltimesini
ve aktivitesini tesvik etmektedir. Iniilin, fruktooligosakkaritler ve galaktooligosakkaritler en
yaygin prebiyotikler arasinda yer almaktadir (You et al., 2022). Prebiyotiklerin fermantasyonu
sonucunda olusan KZYA bagirsak bariyer fonksiyonunu destekleyebilmekte, inflamasyonu
azaltabilmekte ve insiilin duyarliliginin iyilestirilmesine katkida bulunabilmektedir (Kim et al.,
2018).

SONUC

Bagirsak mikrobiyotasi metabolik homeostazin diizenlenmesinde 6nemli rol oynayan kompleks
bir ekosistemdir. Son yillarda yapilan calismalar bagirsak mikrobiyotast ile Tip 2 diabetes
mellitus arasinda gii¢lii bir iligski oldugunu ortaya koymustur. Disbiyozis, inflamasyon, bagirsak
bariyer bozuklugu ve mikrobiyota kaynakli metabolitler T2DM patogenezinde 6nemli rol
oynamaktadir.

Diyet, probiyotikler ve prebiyotikler gibi mikrobiyotayr modiile eden yaklasimlar T2DM
yonetiminde potansiyel terapotik stratejiler olarak degerlendirilmektedir. Ancak bu iligkilerin
daha iyi anlagilabilmesi icin uzun siireli ve genis Olcekli klinik calismalara ihtiyag
bulunmaktadir.
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OZET

Lipddem, ¢ogunlukla kadinlarda goriilen; iist kollar, kalca ve bacaklarda simetrik yag birikimi,
agr1, hassasiyet, kolay morarma ve ddemle seyreden, mikroanjiyopati ile iliskili kronik bir
hastaliktir. Kesin nedeni tam olarak bilinmemekle birlikte genetik yatkinlik ve hormonal
degisimler, ozellikle ostrojenle iliskili siireglerin rol oynadigi disiiniilmektedir. Lipodemin
obezite ile karistirtlmasi ve taninin gecikmesi, enerji kisith diyetlerden beklenen yanitin
alinamamasina yol agabilmektedir. Fibrozis ve inflamasyonlu yag dokusu birikimi nedeniyle
klasik diyet ve egzersiz yaklasimlarma diren¢ gelisebildigi, agirlik kaybinin ¢ogunlukla
viicudun st bolgesinde gergekleserek viicut asimetrisini artirabildigi bildirilmektedir.
Patogenezde 0strojen reseptor alfa (ER-a) ekspresyonunun azalmasi, Gstrojen reseptor beta
(ER-B) ekspresyonunun artmasi, artmis kilcal gegirgenlik, mikrovaskiiler disfonksiyon ve
vaskiiler endotelyal biiyiime faktorii (VEGF) artis1 gibi mekanizmalar tartisilmaktadir. Spesifik
bir diyet modeli bulunmamakla birlikte, karbonhidrat aliminin orta derecede kisitlanmasi, besin
Ogesi degeri yiiksek besinlerin tercih edilmesi ve inflamasyonun azaltilmasina yonelik
yaklagimlar Onerilmektedir. Akdeniz diyetinin antiinflamatuar etkileri nedeniyle yararl
olabilecegi; 6zellikle omega-3 yag asitlerinin adiposit sagligini destekleyerek inflamatuar yaniti
modiile edebilecegi belirtilmektedir. Modifiye Akdeniz diyeti uygulamalarinda yasam
kalitesinde ve fiziksel aktivite diizeyinde iyilesmeler bildirilmistir. Son yillarda ketojenik
diyetin lipodemdeki potansiyel etkileri arastirilmaktadir. Ketojenik diyet ile olusan -
hidroksibutiratin, NOD-like reseptor protein 3 (NLRP3) inflamazomunu inhibe ederek ve G
protein bagli reseptdr olan GPR109A’y1 aktive ederek inflamasyonu azaltabilecegi one
stiriilmektedir. Diisiik karbonhidratli/yiiksek yagli diyet uygulamalarinda agri1 skorlarinda
azalma ve bazi cevre Olciimlerinde gerileme raporlanmistir. Yapilan pilot bir ¢aligmada,
ketojenik diyet uygulanan lipédemli bireylerde viicut agirligi, yag kiitlesi ve ekstremite cevre
Olclimlerinde azalma ile yagam kalitesinde artis bildirilmistir. Mevcut bulgular, antiinflamatuar

beslenme yaklasimlar1 ve ketojenik diyetin lipddem yonetiminde umut verici olabilecegini
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diistindiirmektedir; ancak uzun donem etkinlik, siirdiiriilebilirlik ve giivenilirlik agisindan daha
fazla randomize kontrollii ¢alismaya gereksinim vardir.
Anahtar Kelimeler: Lipodem, ketojenik diyet, antiinflamatuar beslenme

NUTRITIONAL APPROACHES IN LIPEDEMA AND THE POTENTIAL EFFECTS
OF THE KETOGENIC DIET
ABSTRACT

Lipedema is a chronic disease characterized by microangiopathy, predominantly affecting
women, and presenting with symmetrical fat accumulation in the upper arms, hips, and legs,
accompanied by pain, tenderness, easy bruising, and edema. Although its exact cause is not
fully known, genetic predisposition and hormonal changes, particularly processes related to
estrogen, are thought to play a role. The confusion of lipedema with obesity and delayed
diagnosis may lead to a lack of expected response to energy-restricted diets. Due to fibrosis and
the accumulation of inflamed adipose tissue, resistance to conventional diet and exercise
approaches may develop, and weight loss often occurs predominantly in the upper part of the
body, potentially increasing body asymmetry. In the pathogenesis, mechanisms such as
decreased expression of estrogen receptor alpha (ER-a), increased expression of estrogen
receptor beta (ER-B), increased capillary permeability, microvascular dysfunction, and elevated
vascular endothelial growth factor (VEGF) are discussed. Although there is no specific dietary
model for lipedema, moderate restriction of carbohydrate intake, preference for nutrient-dense
foods, and approaches aimed at reducing inflammation are recommended. The Mediterranean
diet may be beneficial due to its anti-inflammatory effects; in particular, omega-3 fatty acids
may support adipocyte health and modulate the inflammatory response. Improvements in
quality of life and physical activity levels have been reported following modified Mediterranean
diet interventions. In recent years, the potential effects of the ketogenic diet in lipedema have
been investigated. It has been suggested that B-hydroxybutyrate formed during the ketogenic
diet may reduce inflammation by inhibiting the NOD-like receptor protein 3 (NLRP3)
inflammasome and activating the G protein—coupled receptor GPR109A. Low-
carbohydrate/high-fat dietary interventions have been associated with reductions in pain scores
and improvements in certain circumference measurements. In a pilot study, lipedema patients
following a ketogenic diet demonstrated reductions in body weight, fat mass, and extremity
circumference measurements, along with improvements in quality of life. Current findings
suggest that anti-inflammatory nutritional approaches and the ketogenic diet may be promising
in the management of lipedema; however, further randomized controlled studies are needed to

evaluate long-term efficacy, sustainability, and safety.
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1. GIRIS

Lipodem, viicudun 6zellikle kollar, bacaklar, kalca ve uyluk gibi bélgelerinde inflamasyon ve
agriya neden olan yag birikimlerine yol agan mikroanjiyopati ile karakterize edilen kronik bir
hastaliktir (Kruppa et al., 2020; Amato et al., 2024). Lipddemin prevalansinin kadin
popiilasyonunda yaklasik %10 civarinda oldugu tahmin edilmekle birlikte erkeklerde yalnizca
nadir vaka raporlar bildirilmistir (Kruppa et al., 2020). Klinik bulgularin ¢ogunlukla ergenlik,
gebelik ve menopoz gibi belirgin hormonal degisim donemlerinde ortaya ¢ikmasi veya bu
donemlerde  kotlilesmesi, hormonal mekanizmalarin  hastaligin  gelisiminde rol
oynayabilecegini diisiindiirmektedir (Bonetti et al., 2022).

Lip6dem, obezite ve/veya lenfodem ile sik karistirilmakta; taninin gecikmesi, hastalarin enerji
kisith diyet ve egzersiz gibi yasam tarzi miidahalelerinden beklenen klinik yarar1 gorememesine
yol acabilmektedir (Bonetti et al., 2022; Vazirnia et al., 2026). Ayrica fibrozis ve inflamasyonla
iliskili yag dokusu birikimi nedeniyle lipddemli dokunun klasik diyet ve egzersiz
yaklagimlarina daha direngli olabilecegi bildirilmektedir (Kruppa et al., 2020). Dolayisiyla,
agirlik kaybinin cogunlukla iist viicutta belirginlesmesi ve alt ekstremitelerdeki yag dokusunun
goreceli olarak korunmasi, viicut asimetrisini artirabilmekte ve klinik tabloyu daha karmasik
hale getirebilmektedir (Buso et al., 2019). Bu gozlemler, lipédemin klasik obeziteden farkli
patofizyolojik mekanizmalarla iliskili olabilecegine ve metabolik acidan farkl bir yag dokusu
fenotipi sergileyebilecegine isaret etmektedir (Poojari et al., 2022). Bu nedenle lipddemin dogru
taninmasi, obeziteden ayirt edilmesi ve uygun sekilde yonetilmesi klinik acidan kritik 6neme
sahiptir (Tablo 1).

Son yillarda lipddem yonetiminde antiinflamatuar beslenme yaklasimlarina ve 6zellikle
ketojenik diyet ile diisiik karbonhidratli beslenme modellerine yonelik ilgi artmistir (Verde et
al., 2023). Mevcut sinirli kanitlar, diisiik karbonhidratli/ketojenik yaklagimlarin inflamasyonun
modiilasyonu, insiilin duyarlilifinin artirilmasi ve viicut kompozisyonunun iyilestirilmesi
iizerinden semptomlarda azalma saglayabilecegini diislindiirmektedir (Keith et al., 2021).
Ayrica uzun donem izlem iceren vaka raporlari, ketojenik diyetin agirlik kaybi, ¢cevre 6lgtimleri
ve yasam kalitesi gibi ¢iktilar izerinde potansiyel faydalar saglayabilecegine isaret etmektedir

(Cannataro et al., 2021).
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Tablo 1. Obezite ve lipodemin karsilasitirilmasi

Ozellik Lipédem Obezite
Genellikle alt ekstremitelerde, bazen st ]
Normal diizeyleri asan asir1 viicut yagi
ekstremiteleri de etkileyen, anormal ve
Tanim o ) birikimi ile karakterize metabolik bir
orantisiz yag birikimi ile karakterize
durumdur.
kronik bir hastaliktir.
En sik alt ekstremiteleri etkiler; bazi | Viicudun herhangi bir  bdlgesinde
Baslica Etkilenen ) . .
Bilecl olgularda iist ekstremiteler de tutulabilir. | goriilebilir; siklikla abdomen, uyluk ve
olgeler . . _ .
Dagilim genellikle simetriktir. kalga bolgesinde yogunlasir.
Bolgesel, simetrik ve orantisiz yag | Daha ¢ok genellesmis yag dagilimi;
Yag Dagilim birikimi; siklikla “kolon tipi” bacak | cogunlukla abdominal veya
goriiniimii vardir. gluteofemoral bolgede birikir.
Erken evrelerde belirgin degildir; ileri | Genellikle goriilmez; metabolik veya
Odem evrelerde lenfatik disfonksiyona bagl | kardiyovaskiiler komplikasyonlarda
geligebilir. ortaya cikabilir.
Siklikla agrilidir; etkilenen bolgelerde | Genellikle agrili degildir; ancak eklem
Agrt hassasiyet ve dokunmaya duyarlilik | yiiklenmesi veya komplikasyonlara bagli
bulunur. agn gelisebilir.
) o Ileri evrelerde fibrozis ve “portakal | Komplikasyon yoksa genellikle belirgin
Deri Degisiklikleri o ) o
kabugu” gériiniimii gelisebilir. deri degisikligi goriilmez.
Baglangigta genellikle normaldir;
Genellikle normaldir; ciddi metabolik
Lenfatik Fonksiyon ilerleyen  evrelerde  bozulabilir  ve ) ]
) L komplikasyonlar disinda etkilenmez.
lipolenfodem gelisebilir.
) B Genetik yatkinlik, hormonal faktorler ve | Genetik, c¢evresel ve yasam tarzi
Etiyoloji . o - S .
mikrovaskiiler degisiklikler rol oynar. faktorlerinin etkilegimi ile gelisir.
o | Diyet, fiziksel aktivite ve davrams
Agirhik yonetimi, kompresyon tedavisi, o
degisiklikleri ile agirlik kaybi; bazi
Tedavi/Y 6netim fiziksel aktivite, manuel lenfatik drenaj;
o ) ) . durumlarda farmakoterapi veya bariatrik
ileri olgularda liposuction uygulanabilir. ) .
cerrahi uygulanabilir.
Genellikle yavag ilerleyicidir; hormonal | Enerji  dengesi  kontrol  edilmezse
Hastalik Seyri degisimler ve agirhik artist ile | ilerleyicidir; yagam tarzi degisiklikleri ile
kétiilesebilir. gerileyebilir veya kontrol altina alinabilir.

Kaynak: (Cifarelli, 2025)

2. LIPODEMIN PATOGENEZI
Lipddemin patofizyolojisi heniiz tam olarak aciklanamamis olmakla birlikte hastaligin
gelisiminde hormonal, genetik, mikrovaskiiler ve lenfatik mekanizmalarin birlikte rol oynadigi

distiiniilmektedir (Verde et al., 2023).
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Hormonal faktorlerin lipddem patogenezinde Onemli bir rol oynadigi bildirilmektedir.
Lipodemli bolgelerde ostrojen reseptor alfa (ER-a) ekspresyonunun azaldigi, buna karsilik
ostrojen reseptor beta (ER-B) ekspresyonunun arttigi gosterilmistir (Kruppa et al., 2020).
Hastaligin siklikla ergenlik, gebelik ve menopoz gibi hormonal degisim dénemlerinde ortaya
¢ikmasi veya ilerlemesi de bu goriisii desteklemektedir (Ehrlich et al., 2016). Ostrojenin insiilin
sekresyonu, insulin duyarliligi ve yag asidi metabolizmasi iizerindeki diizenleyici etkileri,
lipddemli bolgelerde yag dokusu birikiminin artmasina katkida bulunabilmektedir (Gower et
al., 2002; Pereira et al., 2015). Ozellikle kalga ve uyluk bélgelerindeki yag dokusunun dstrojene
daha duyarli olmasi, lipddemde goriilen bolgesel yag birikimini agiklayan olasi
mekanizmalardan biri olarak degerlendirilmektedir.

Lipédem patogenezinde mikrovaskiiler degisikliklerin de 6nemli oldugu disiiniilmektedir.
Artmis kilcal damar gegirgenligi, mikrovaskuler disfonksiyon ve vaskiler endotelyal buyiume
faktorii (VEGF) diizeylerindeki artigin hastaligin gelisiminde rol oynayabilecegi bildirilmistir
(AL-Ghadban et al., 2019). Yag dokusunun genislemesine bagli geligsen hipoksi, anjiyogenezi
tetikleyerek adiposit proliferasyonunu ve dokuda inflamatuar yaniti artirabilmektedir. Bu
stirecte kilcal damarlardan interstisyel alana protein ve siv1 sizintis1 meydana gelmekte ve 6dem
olusumu ortaya ¢ikmaktadir. Baglangicta artan lenfatik drenaj bu siv1 birikimini dengeleyebilse
de, hastaligin ilerleyen evrelerinde lenfatik sistemin drenaj kapasitesi asilmakta ve yiiksek
hacim yetmezligi gelisebilmektedir (Kruppa et al., 2020).

Genetik yatkinligin da lipédem gelisiminde rol oynayabilecegi disiiniilmektedir. Bazi
caligmalar lipddemin otozomal dominant kalitim gosterebilecegini ve aile Oykiisiiniin
hastalarda sik goriildiigiinii bildirmektedir. Bununla birlikte hastalik neredeyse yalnizca
kadinlarda goriilmekte olup nadir erkek vakalarinin genellikle karaciger hastaligi veya diisiik
testosteron diizeyleri gibi hormonal bozukluklarla iliskili oldugu bildirilmektedir (Dayan et al.,
2017).

Lipédem patofizyolojisinde bag dokusu degisikliklerinin de rol oynayabilecegi One
suriilmektedir. Elastik doku kaybi ve bag dokusu zayifligi, lenf damarlarinin genisleme
kapasitesini azaltarak dokularda siv1 birikimine ve kilcal sizintiya yol acabilmektedir. Bunun
sonucunda gelisen hipoksi, VEGF salinimin1 artirarak adiposit nciillerinin proliferasyonunu
uyarabilir ve yag dokusu genislemesini daha da hizlandirabilir (AL-Ghadban et al., 2019).
Lipddemin karakteristik 6zelliklerinden biri de etkilenen bolgelerde artmis agr1 ve hassasiyettir.
Bu durumun, genisleyen yag dokusunun olusturdugu mekanik basi, mikrovaskiiler bozukluklar

ve lokal inflamatuar sireclerin birlesimi ile iliskili olabilecegi diisliniilmektedir. Bununla
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birlikte lipddemli bireylerde sistemik inflamatuar belirteglerin belirgin sekilde artis
gosterdigine dair kanitlar sinirhidir ve agri mekanizmalarinin tam olarak agiklanabilmesi i¢in
daha fazla ¢alismaya ihtiyag bulunmaktadir (Jeziorek et al., 2023).

3. LIPODEMDE TANI VE SINIFLANDIRMA

Lipodem igin giiniimiizde evrensel olarak kabul edilmis resmi bir tan1 kilavuzu
bulunmamaktadir (Kruppa et al., 2020). Bu nedenle tan1 ¢ogunlukla ayrintili anamnez ve fizik
muayeneye dayanan klinik degerlendirme ile konulmaktadir (Mortada et al., 2025). Hastaligin
klinik siddetine gore lipddem dort evreye ayrilmaktadir. Birinci evrede yag birikimi hafif olup
cilt yiizeyi piiriizsiizdiir. Ikinci evrede yag birikimi daha belirgin hale gelir ve bacaklarda armut
veya siitun benzeri goriiniim olusabilir. Ugiincii evrede hacim artis1 ve cilt diizensizlikleri
belirginlesirken, dordiincii evrede ciddi deformiteler ve fonksiyonel kisitliliklar ortaya ¢ikabilir
(Jeziorek et al., 2023). Ayrica yag dokusunun dagilimina gore lipodem bes tipe ayrilmaktadir:
e Tip I: Kalga ve gluteal bolgede adipoz doku birikimi

e Tip Il: Kalcadan dizlere kadar uzanan adipoz doku birikimi

« Tip Ill: Kalgadan ayak bilegine kadar uzanan adipoz doku birikimi (hip-to-ankle fenotipi)
o Tip IV: Alt ekstremitelere ek olarak kollarda da adipoz doku birikimi

e Tip V: Yag dokusunun yalnizca baldir bolgesinde yogunlastigi tip

Bu siniflandirma, hastalifin anatomik dagilimimi tanimlamada ve klinik degerlendirmede yol
gosterici olmaktadir (Kamamoto et al., 2025). Goriintiileme yontemleri (USG, MRG, BT vb.)
ayirici tant ve komplikasyonlarin degerlendirilmesinde yararli olabilse de lipddem tanisinda
birincil tan1 yontemi olarak onerilmemektedir (Verde et al., 2023; Kruppa et al., 2020).
Lipddem tanis1 ¢ogunlukla bir dislama tanis1 olarak kabul edildiginden, 6demin diger olasi
nedenleri dislanmali; gerekli durumlarda biyokimyasal degerlendirmeler ile tiroid fonksiyonlari
ve hormonal durum g6z 6niinde bulundurulmalidir (Kruppa et al., 2020).

4. LIPODEMDE BESLENME YAKLASIMLARI

Lipdodem tedavisinde Akdeniz diyeti ve ketojenik diyet gibi ¢esitli beslenme yaklagimlar
onerilmis olmakla birlikte, mevcut ¢aligmalar sinirhidir ve kanita dayali kesin bir diyet modeli
heniiz belirlenmemistir (Bonetti et al., 2022). Genel olarak karbonhidrat aliminin orta derecede
kisitlanmasi, besin ogesi degeri yiiksek besinlerin tercih edilmesi ve inflamasyonu azaltmaya
yonelik beslenme modelleri Onerilmektedir (Ehrlich et al., 2016). Akdeniz diyetinin
antiinflamatuar 6zellikleri nedeniyle lipddemli bireylerde yararli olabilecegi diistintilmektedir.

Ozellikle omega-3 yag asitlerinin adiposit fonksiyonunu destekleyerek inflamatuar yaniti
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modiile edebilecegi belirtilmektedir. Modifiye Akdeniz diyeti uygulamalarinda yasam
kalitesinde ve fiziksel aktivite diizeyinde iyilesmeler bildirilmistir (Di Renzo et al., 2023).
Lipédemde beslenme tedavisinin temel amaci yalnizca agirlik kaybi olmamalidir. Yalnizca
agirhik kaybina odaklanan yaklagimlar, ¢ogu zaman hem lipddem yonetiminde hem de
siirdiirtilebilir agirlik kontroliinde yetersiz kalabilmekte ve hastalarda hayal kirikligina yol
acabilmektedir. Bu nedenle beslenme stratejileri; inflamasyonun kontrolii, metabolik iyilesme
ve yasam kalitesinin artirilmasi gibi daha genis hedefleri igermelidir (Cannataro et al., 2021).
Mevcut beslenme stratejileri genellikle agirlik kontroliinii saglamaya, inflamasyonu azaltmaya
ve 6dem olusumunu sinirlamaya yonelik hipokalorik ve antiinflamatuar beslenme modellerine
dayanmaktadir. Diisiik karbonhidratli beslenme yaklagimlarinin inflamasyonu azaltabilecegi ve
glikojen depolarinin azalmasina bagli olarak toplam viicut su igerigini diislirerek agr1 gibi
semptomlarin hafifletilmesine katkida bulunabilecegi bildirilmektedir (Lundanes et al., 2024).
Yag kiitlesinin azaltilmasi ve yagsiz viicut kiitlesinin korunmasi veya artirilmasi, hastalarda
agrinin azalmasina, hareketliligin artmasina ve yasam kalitesinin iyilesmesine katki saglayabilir
(Bonetti et al., 2022). Ayrica insiilin direnci varliginda yag dokusunda artmis lipoliz ve degisen
lipogenez siiregleri, sitokin ve lipid metabolitlerinin salinimi yoluyla disiik dereceli
inflamasyonun siirmesine neden olabilir. Bu nedenle literatirde inflamasyonu ve insilin
diizeylerini azaltmayi hedefleyen diisiik karbonhidratli ve ketojenik beslenme yaklagimlari
giderek daha fazla arastirilmaktadir (Verde et al., 2023).

5. LIPODEMDE KETOJENIK DIYETIN ETKIiSI

Ketojenik diyetler, 1920’1lerden bu yana 6zellikle direngli epilepsinin tedavisinde kullanilan bir
beslenme yaklagimidir. Bu diyet modelinde karbonhidrat alim1 genellikle giinde 30-50 gram
ile siirlandirilmakta, bunun sonucunda glikojen depolari birkag¢ giin i¢inde azalmakta ve yag
asitlerinin oksidasyonu artarak karacigerde keton cisimleri sentezlenmektedir. Keton
cisimlerinin substrat olarak kullaniminin, inflamatuvar yaniti, oksidatif stresi ve gen
ekspresyonunu modiile edebilecegi bildirilmektedir (Verde et al., 2023).

Son yillarda ketojenik diyetin obezite, tip 2 diyabet ve ¢esitli norolojik hastaliklar gibi
metabolik durumlarda potansiyel terapotik etkileri arastirilmis ve bazi protokollerin uzun
vadede giivenli ve siirdiiriilebilir olabilecegi bildirilmistir. Bu etkinin glukoneogenez ve
ketogenez siiregleri araciligiyla gergceklesen metabolik yeniden programlanma ile iligkili oldugu
diisiiniilmektedir. Ayrica ketojenik diyetin leptin duyarliligini artirarak tokluk sinyallerini
giiclendirebilecegi ve 0Ozellikle obezite ile birlikte goriilen lipddem olgularinda agirlik

yonetimini destekleyebilecegi 6ne siiriilmektedir (Keith et al., 2021)
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Lipodemli bireylerde fazla kilo veya obezite ile birlikte subkutan yag dokusunda hipertrofi ve
hiperplazi gelisebilmektedir. Bu durum endotelyal disfonksiyon, artmis anjiyogenez ve kronik
diisiik dereceli inflamasyon ile karakterizedir. Bu nedenle BKi >30 kg/m? olan veya BKI 25—
29,9 kg/m? olup eslik eden komorbiditeleri bulunan bireylerde beslenme miidahaleleri tedavi
stratejisinin dnemli bir bileseni olarak degerlendirilmektedir. Ketojenik diyet, beslenme
ketozisi ile [-hidroksibiitirat {iretimini artirarak metabolik ve inflamatuar siiregleri
etkileyebilmektedir (Verde et al., 2023).

Ketojenik diyetin lipddem tizerindeki olast etkileri arasinda viicut agirliginda ve yag kiitlesinde
azalma, inflamasyonun baskilanmasi, fibrozisin azalmasi ve kronik agrinin hafifletilmesi yer
almaktadir. Bu etkilerin keton cisimlerinin NLRP3 inflammazom aktivitesini inhibe etmesi ve
GPR109A reseptoriinii aktive etmesi yoluyla inflamatuar yanit1 azaltmasi ile iliskili olabilecegi
ileri sirilmektedir (Rondanelli et al., 2024). Ayrica ketojenik diyetin plazma insiilin
diizeylerini ve glisemik dalgalanmalar1 azaltarak lipogenezi ve adiposit hipertrofisini
sinirlandirabilecegi bildirilmektedir. Ketozisin insiilin ve glukoz metabolizmasini diizenleyerek
glukagon direncini azaltabilecegi ve enerji metabolizmasini iyilestirebilecegi bildirilmektedir
(Keith et al., 2021).

Ketojenik diyet uygulamalarinin lipddemde 6zellikle ii¢ temel klinik sonug {izerinde olumlu
etkiler saglayabilecegi diisliniilmektedir: viicut agirligt ve yag dokusunda azalma, agn
diizeyinde azalma ve yasam kalitesinde iyilesme. Bunun yani sira metabolik ve hormonal
diizenlenme, 6dem ve doku su igeriginde azalma, inflamasyonun baskilanmasi ve fibrotik
stireclerin  sinirlanmast  gibi ek mekanizmalarin da bu etkilerde rol oynayabilecegi
belirtilmektedir (Amato et al., 2024). Karbonhidrat kisitlamasina bagli olarak glikojen
depolarinin azalmasi doku su iceriginin diismesine katkida bulunabilirken, B-hidroksibiitiratin
NLRP3 inflammazomunu inhibe etmesi antiinflamatuar etki saglayabilir (Keith et al., 2021).
Lipédemli bireylerde kullanilan ketojenik diyet modelleri arasinda diisiik kalorili ketojenik
diyet ve ¢ok diisiik kalorili ketojenik diyet yer almaktadir. Cok diisiik kalorili ketojenik diyet
genellikle glinde yaklasik 700-800 kcal enerji, 30-50 g karbonhidrat, 2040 g yag ve kilogram
basina yaklasik 1,2—1,4 g protein icermektedir. Klasik ketojenik diyet ise giinlik karbonhidrat
alimmin 30-50 g ile sinirlandirildig1 ve enerjinin yaklasik %70’inin yaglardan saglandigi bir
modeldir (Verde et al., 2023). Aktif ketozis fazinda mikro besin 6gesi takviyeleri dnerilmekte,
bu fazin ardindan karbonhidratlarin kademeli olarak yeniden eklenmesi ve uzun dénem
stirdiirtilebilirlik i¢cin Akdeniz tarzi beslenmeye gecis Onerilmektedir. Bununla birlikte gok

diistik kalorili ketojenik diyetin hizl1 agirlik kayb1 ve inflamasyon kontrolii agisindan avantajlari
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bulunsa da besin eksikligi riski ve uzun déonem giivenlilik verilerinin sinirli olmasi 6nemli
kisitliliklar olarak degerlendirilmektedir (Erlich et al., 2016; Verde et al., 2023).

Ketojenik diyet ile ilgili bildirilen verilerde genel olarak agirlik kaybi, yag kiitlesinde azalma,
cevre Olcumlerinde gerileme, bazal insilin ve . HOMA-IR degerlerinde diisiis ile CRP
diizeylerinde azalma ve yasam kalitesinde iyilesme raporlanmistir (Sanlier et al., 2025).
Lipodemli bireylerde ketojenik diyetin etkilerini degerlendiren g¢alismalar sinirli olmakla
birlikte mevcut bulgular umut vericidir. Jeziorek ve arkadaglarinin yaptigi calismada diistik
karbonhidrath yiiksek yagli diyet uygulanan lipddemli bireylerde agri1 diizeylerinde belirgin
azalma ve ayak bilegi ¢cevresinde kiiclilme gozlenmistir (Jeziorek et al., 2023). Benzer sekilde
Lundanes ve arkadaglarinin randomize kontrollii calismasinda diisiik karbonhidratli diyet
uygulanan grupta deri altt yag dokusu alaninda ve baldir ¢evresinde anlamli azalma tespit
edilmigtir (Lundanes et al., 2024).

Sorlie ve arkadaslarinin gerceklestirdigi pilot ¢calismada ise lipddemli bireylerde 7 hafta siiren
ketojenik diyet uygulamasinin ardindan viicut agirligi ve toplam yag kiitlesinde azalma, bel,
kalca ve baldir ¢evresinde kiigiilme ve trigliserit ile HbAlc diizeylerinde diisiis gozlenmistir.
Bununla birlikte yasam kalitesinde genel bir iyilesme bildirilmistir (Sorlie et al., 2022).
Cannataro ve arkadaslarinin 22 ay siiren vaka izleminde ise ketojenik diyet uygulanan lipddemli
bir bireyde toplam 41 kg agirlik kaybi, viicut yag kiitlesinde yaklasik %20 azalma, HOMA-IR
ve bazal insiilin diizeylerinde diislis ile birlikte yasam kalitesinde belirgin iyilesme rapor
edilmistir (Cannataro et al., 2021). Bu bulgular ketojenik diyetin yalnizca agirlik kaybi degil
aynt zamanda metabolik ve inflamatuar parametrelerde iyilesme saglayabilecegini
gostermektedir.

Ayrica bazi c¢alismalar yiiksek karbonhidrat aliminin depresyon, anksiyete ve somatoform
bozukluklarla iligkili oldugunu, ketojenik diyetin ise ndrotrofin BDNF diizeylerini artirarak
duygudurum flizerinde olumlu etkiler saglayabilecegini one siirmektedir (Ehrlich et al., 2016;
Matta et al., 2018). Bu durum lipédemli bireylerde sik goriilen psikolojik stres ve yasam kalitesi
sorunlarinin iyilestirilmesinde potansiyel bir rol oynayabilecegini diistindiirmektedir.

Bununla birlikte lipddemde ketojenik diyetin etkinligine iliskin mevcut kanitlar sinirl olup
cogu calisma kii¢lik 6rneklem biiyiikliigiine veya pilot tasarima sahiptir. Bu nedenle ketojenik
diyetin uzun dénem etkinligi ve giivenliliginin ortaya konabilmesi i¢in daha genis dérneklemli,
iyi tasarlanmis randomize kontrollii ¢alismalara ihtiya¢ vardir. Ayrica beslenme
mudahalelerinin farmakolojik, cerrahi ve fiziksel tedavi yaklagimlari ile birlikte multidisipliner

bir tedavi plani igerisinde degerlendirilmesi 6nerilmektedir.
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Lipédem hormonal, vaskiiler ve inflamatuar mekanizmalarin rol oynadigi kompleks bir
hastaliktir. Geleneksel enerji kisithi diyetler lipddemli bolgelerde siirli etki gostermektedir.
Antiinflamatuar beslenme yaklagimlar1 ve ketojenik diyet, inflamasyonun azaltilmasi, viicut
kompozisyonunun iyilestirilmesi ve yasam Kkalitesinin artirilmasi agisindan umut verici
goriinmektedir. Ancak mevcut ¢alismalarin bir kismui pilot ve olgu diizeyindedir. Uzun donem
etkinlik, siirdiiriilebilirlik ve giivenlilik agisindan daha fazla randomize kontrollii ¢calismaya
gereksinim vardir. Ketojenik diyetin lipddemli bireylerde bireysellestirilmis ve multidisipliner
yaklagimla uygulanmasi onerilmektedir.
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ABSTRACT

This case report describes a rare but potentially life-threatening complication that occurred
during percutaneous coronary intervention (PCI) of a left internal mammary artery (LIMA)
graft in a patient with prior coronary artery bypass grafting (CABG)

The LIMA-to-left anterior descending artery (LAD) anastomosis is considered the gold
standard conduit in CABG because of its superior long-term patency. Nevertheless, progressive
atherosclerosis or anastomotic stenosis may lead to recurrent myocardial ischemia requiring
reintervention. In this report, a 68-year-old woman with diabetes mellitus, hypertension,
hyperlipidemia, and previous CABG presented with acute chest pain and elevated troponin
levels. Coronary angiography demonstrated a critical (99%) stenosis distal to the LIMA-LAD
anastomosis. PCI was performed, and a drug-eluting stent (DES) was implanted across the
lesion.

During stent deployment, the patient developed sudden chest pain and hypotension. Control
angiography revealed an iatrogenic dissection extending from the LIMA ostium into the
subclavian artery (Figure-1) To manage this complication, a second DES was urgently deployed
with proximal extension into the subclavian artery, successfully sealing the dissection and
restoring TIMI 3 flow (Figure-2). The patient stabilized hemodynamically and was discharged
on optimal medical therapy.

This case highlights the technical challenges of PCI in LIMA grafts and emphasizes the
importance of early recognition and prompt management of ostial dissections. Adequate
proximal stent extension to fully seal the dissection flap can be lifesaving and is crucial for
achieving a successful outcome.

Key words: LIMA dissection, percutaneous coronary intervention, subclavian artery
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LIMA GIRiSIMi SIRASINDA GELISEN NADIR BiR KOMPLIiKASYON:
PROKSIMAL STENT UZATIMI ILE KAPATILAN OSTIAL/SUBKLAVIAN
DISEKSIYON

OZET
Bu olgu sunumu, koroner arter bypass grefti (CABG) Oykiisii olan bir hastada LIMA greftine

yapilan perkiitan koroner girisim (PCI) sirasinda gelisen nadir ancak potansiyel olarak hayati
tehdit eden bir komplikasyonu ele almaktadir

Sol internal mammarian arter (LIMA)-sol 6n inen arter (LAD) anastomozu, uzun dénem
aciklik oranlarinin yiiksekligi nedeniyle CABG’de altin standart greft olarak kabul
edilmektedir. Ancak zamanla anastomoz bdlgesinde gelisen ateroskleroz veya kritik darliklar
yeniden miyokard iskemisine yol acabilir. Sunulan vakada, diyabet, hipertansiyon ve
hiperlipidemi 6ykiisli olan 68 yasindaki kadin hasta akut gogiis agrist ile bagvurmus; yapilan
incelemelerde LIMA-LAD anastomoz distalinde %99 kritik darlik saptanmistir. Lezyona ilag
kapli stent implantasyonu sirasinda ani goglis agrist ve hipotansiyon gelismis, kontrol
anjiyografide LIMA ostiumundan subklavian artere uzanan iyatrojenik diseksiyon izlenmistir
(Resim-1).

Bu ciddi komplikasyon, proksimal ucu subklavian artere uzatilacak sekilde ikinci bir ilag¢ kapl
stent yerlestirilerek basariyla tedavi edilmistir. Boylece diseksiyon hatti tamamen kapatilmis ve
TIMI 3 akim saglanmistir (Resim-2). Hasta hemodinamik olarak stabilize olmus ve optimal
medikal tedavi ile taburcu edilmistir.

Bu olgu, LIMA greftlerine yapilan girisimlerin teknik zorluklarmi ve 6zellikle ostial bolgede
gelisebilecek diseksiyon riskini vurgulamaktadir. Erken tani, hizli karar verme ve diseksiyon
hattin1 tam olarak kapatacak sekilde proksimal stent uzatimi, basarili sonug i¢in kritik dneme
sahiptir.

Anahtar Kelimeler: LIMA diseksiyonu, perkiitan koroner girisim, subklavian arter
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Figure-1: latrogenic dissection extending from the LIMA ostium into the subclavian artery
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Figure-2: Control angiography following proximal drug-eluting stent deployment

demonstrating successful sealing of the LIMA ostial dissection extending into the subclavian

artery.
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OZET

Aralikli orug, belirli siireli aglik ve yeniden beslenme dongiilerine dayanan, enerji kisitlamasi
ve/veya 0glin zamanlamasinin diizenlenmesini igeren bir beslenme yaklasimidir. Son yillarda
ozellikle sporcularda viicut kompozisyonunu iyilestirme, metabolik sagligi destekleme ve
performansi koruma hedefleri dogrultusunda bu yaklasima olan ilgi giderek artmaktadir. Bu
caligmanin amaci; aralikli orug tiirlerini karsilastirmak, karbonhidrat, yag ve kas-protein
metabolizmasi lizerindeki etkilerini degerlendirmek, spor performanst ve hormonal yanitlarla
iligkisini incelemek ve sporcularda uygulamaya yonelik temel planlama ilkelerini literatiir
verileri 15181inda derlemektir. Bu kapsamda tam aralikli orug, modifiye aralikli orug, zaman
sinirl beslenme, Buchinger protokolii ve Ramazan orucu ele alinmis; insiilin-glukagon dengesi,
glikojen depolari, lipoliz ve ketogenez siirecleri, metabolik esneklik, GLUT4 aracili glukoz
taginimi, protein sentezi ve yag dokusu yanitlari ¢ergevesinde mevcut bulgular sentezlenmistir.
Genel olarak aralikli orucun, uygun enerji ve protein alimi saglandiginda yag kiitlesini
azaltirken yagsiz kiitleyi korumaya yardimci olabildigi; lipoliz ve yag asidi oksidasyonunu
artirarak metabolik esnekligi destekledigi bildirilmektedir. Zaman smirli beslenme gibi
yaklagimlarda instlin ve HOMA-IR yanitlarinin beslenme penceresi ve giin i¢i zamanlamaya
gore degisebildigi; aclik siiresinin uzamasiyla keton iiretimi ve yag kullaniminin artabildigi
belirtilmektedir. Spor performansi agisindan kisa vadede belirgin olumsuzluklar c¢ogu
caligmada gosterilmemekle birlikte, Ramazan orucunda sivi kisithiligi, uyku diizensizligi ve
kiimiilatif yorgunluk performansi etkileyebilmektedir. Hormonal diizeyde insiilin ve leptindeki
diistisler yag oksidasyonunu desteklerken, kortizol yanitlar1 bireyler arasinda degiskenlik
gosterebilmektedir. Sonu¢ olarak aralikli orug, sporcularda bireysel gereksinimler
dogrultusunda planlandiginda viicut kompozisyonunu ve metabolik sagligi destekleyebilir;

ancak enerji-protein yeterliligi, hidrasyon ve antrenman zamanlamasi performansin
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korunmasinda kritik belirleyicilerdir. Uzun donem etkilerin netlesmesi i¢in daha fazla
randomize kontrollii ¢aligmaya ihtiya¢ vardir.
Anahtar Kelimeler: Aralikli aglik, zaman sinirli beslenme, spor performansi

EVALUATION OF THE METABOLIC, HORMONAL, AND PERFORMANCE
EFFECTS OF INTERMITTENT FASTING PRACTICES IN ATHLETES
ABSTRACT

Intermittent fasting is a dietary approach based on cycles of defined periods of fasting and
refeeding, involving energy restriction and/or regulation of meal timing. In recent years, interest
in this approach has increased, particularly among athletes, with the aims of improving body
composition, supporting metabolic health, and maintaining performance. The aim of this study
is to compare types of intermittent fasting, evaluate their effects on carbohydrate, fat, and
muscle—protein metabolism, examine their relationship with sports performance and hormonal
responses, and review fundamental planning principles for practical application in athletes in
light of the literature. Within this scope, alternate-day fasting, modified intermittent fasting,
time-restricted feeding, the Buchinger protocol, and Ramadan fasting were examined; current
findings were synthesized in terms of insulin—glucagon balance, glycogen stores, lipolysis and
ketogenesis processes, metabolic flexibility, GLUT4-mediated glucose transport, protein
synthesis, and adipose tissue responses. Overall, intermittent fasting has been reported to help
reduce fat mass while preserving lean mass when adequate energy and protein intake are
ensured; it also appears to enhance metabolic flexibility by increasing lipolysis and fatty acid
oxidation. In approaches such as time-restricted feeding, insulin and HOMA-IR responses may
vary according to the feeding window and time of day; prolonged fasting duration may increase
ketone production and fat utilization. Although most studies do not demonstrate significant
short-term adverse effects on sports performance, fluid restriction, sleep disturbances, and
cumulative fatigue during Ramadan fasting may negatively affect performance. At the
hormonal level, reductions in insulin and leptin support fat oxidation, whereas cortisol
responses may vary between individuals. In conclusion, when planned according to individual
requirements, intermittent fasting may support body composition and metabolic health in
athletes; however, adequate energy and protein intake, hydration status, and training timing are
critical determinants for maintaining performance. Further randomized controlled trials are
needed to clarify long-term effects.

Keywords: Intermittent fasting, time-restricted feeding, sports performance
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Beslenme, sporcu performansini belirleyen en oOnemli faktorlerden biri olarak kabul
edilmektedir. Son yillarda fiziksel egzersize bagli adaptasyonlari artirarak spor performansini
gelistirmeyi amaclayan farkli diyet modelleri ve beslenme protokollerine olan ilgi artmistir. Bu
stratejiler arasinda aralikli orug (intermittent fasting), saglik ve viicut kompozisyonu lizerindeki
potansiyel etkileri nedeniyle giderek daha fazla dikkat cekmektedir (Conde-Pip¢ et al., 2024).
Aralikli orug, belirli silirelerde aglik ve yeniden beslenme dénemlerinin doniisiimlii olarak
uygulandigr bir beslenme modelidir ve temel olarak enerji aliminin zamanlamasinin
diizenlenmesine dayanir (Antoni et al., 2017). Bu yaklasimda bireyler giiniin veya haftanin
belirli donemlerinde besin tiiketimini sinirlandirirken, diger zaman dilimlerinde normal
beslenme diizenlerini siirdiirebilmektedir. En yaygin aralikli oru¢ yontemleri arasinda alternatif
giin orucu, modifiye aralikli orug, zaman sinirlt beslenme, Buchinger orucu ve dini uygulamalar
kapsaminda Ramazan orucu yer almaktadir (Koktirk & Yardimei, 2021; Martinez-Rodriguez
etal., 2021).

Modifiye aralikli oru¢ yaklasiminda haftanin bes giinii besin tiiketimi serbest birakilirken, iki
giin enerji alimi sinirlandirilmaktadir. Bu orug giinlerinde bireylerin  giinliilk enerji
gereksinimlerinin yaklasik dortte birini karsilayacak diizeyde besin tiiketimine izin
verilmektedir (Koktirk & Yardimci, 2021). Zaman sinirli beslenme modelinde ise besin alimi
giin i¢inde belirli bir zaman dilimi ile sinirlandiriimakta ve genellikle maksimum sekiz saatlik
bir beslenme uygulanmaktadir. Bu yaklasimda belirli bir besin grubu veya enerji kisitlamast
bulunmamakta, yalnizca beslenme zamaninin sinirlandirilmasi s6z konusu olmaktadir (Saglam
& Ersoy, 2021). Buchinger oru¢ protokolil ise daha yapilandirilmis bir uygulamadir. Bu
yontemde orug siireci, iki giin boyunca yaklagik 1000 kkal igeren vejetaryen bir diyet ile
baslamakta, ardindan katabolizmay1 sinirlamak amaciyla yedi giin boyunca yaklasik 300 kkal
enerji alimi ile devam etmektedir. Oru¢ doneminin ardindan yeniden beslenmeye gegis i¢in dort
glin siiren diisiik enerjili kat1 besin tiiketimi dnerilmekte ve bu siiregte Akdeniz diyetine benzer
bir beslenme modelinin uygulanmasi 6nerilmektedir (McAllister et al., 2020). Ramazan orucu
ise Miisliiman bireylerin dini inanglar1 geregi Ramazan ay1 boyunca sabah ezanindan aksam
ezanina kadar besin ve sivi tiiketiminden kacindiklar1 bir aralikli oru¢ uygulamasidir; aksam
ezani ile sahur vakti arasinda ise herhangi bir beslenme kisitlamasi bulunmamaktadir (Trabelsi
etal., 2018).

Aralikli oru¢ uygulamalarinin fizyolojik etkileri biiylik 6l¢lide enerji metabolizmasindaki

degisimlerle iliskilidir. Aclik siiresinin uzamasiyla birlikte insiilin diizeylerinde azalma
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goriilmekte ve buna bagli olarak kas dokusunda GLUT4 aracili glukoz taginiminda degisiklikler
ortaya c¢ikmaktadir (Kersten, 2023). Bu siiregte karbonhidrat metabolizmasinda 6nemli
degisiklikler meydana gelmekte, karaciger ve kas glikojen depolar1 azalmakta ve organizma
enerji lUretimi i¢in yag asitlerini daha fazla kullanmaya baglamaktadir. Glikojen depolarinin
azalmasiyla birlikte lipoliz ve ketogenez artmakta, yag asidi oksidasyonu hizlanmakta ve
metabolik esneklik geliserek enerji metabolizmasi1 farkli yakit kaynaklarim1 kullanabilecek
sekilde adapte olmaktadir (Baumeier et al., 2015; Anton et al., 2018). Aclik siiresinin uzamasi
aynt zamanda protein metabolizmasin1 da etkileyebilmekte; enerji gereksiniminin
karsilanmasinda amino asitlerin rolii artabilmekte ve kas protein sentezi ile yikimi arasindaki
denge beslenme zamanlamasi ve protein alimina bagli olarak degisebilmektedir (Parr et al.,
2023). Ayrica bazi1 c¢alismalarda daha uzun aglik siirelerinin (6rnegin 20 saat aclik/4 saat
beslenme) instlin dlzeyleri ve insilin direnci gostergelerinden biri olan HOMA-IR
degerlerinde belirgin azalmalarla da iliskili olabilecegi bildirilmistir (Belkacemi et al., 2010;
Tsai et al., 2013).

Sonug olarak sporcularda aralikli oru¢ uygulamalarinin metabolik, hormonal ve performans
iizerindeki etkilerinin biitiinciil bir yaklasimla degerlendirilmesi 6nem tagimaktadir. Bu
calisgmanin amaci, mevcut literatiir dogrultusunda aralikli oru¢ uygulamalarinin spor
performansi, metabolizma ve hormonal yanitlar iizerindeki etkilerini incelemek ve sporcularda
uygulanabilirligini degerlendirmektir.

2. ARALIKLI ORUCUN SPOR PERFORMANSI UZERINE ETKILERI

Sporcular agisindan aralikli oru¢ uygulamalarinin en ¢ok tartigilan yonlerinden biri egzersiz
performans1 {izerindeki etkileridir. Ac¢hk durumunda egzersiz yapilmasi enerji
metabolizmasini, kas glikojen depolarini ve hormonal yanitlar etkileyebilmektedir (Ghaffar et
al., 2025). Bu nedenle baz1 arastirmacilar aralikli orucun 6zellikle yiiksek yogunluklu egzersiz
performansini olumsuz etkileyebilecegini one siirerken (Memari et al., 2011; Pak et al., 2020),
diger ¢aligmalar uygun beslenme stratejileri ile performansin korunabilecegini gostermektedir
(Bougrine et al., 2024; Correia et al., 2020).

2.1. Aerobik kapasite

Aralikli oru¢ uygulamalarinin aerobik kapasite tizerindeki etkileri spor bilimleri literatiiriinde
giderek daha fazla incelenmektedir. Mevcut c¢alismalarin 6nemli bir kismi, aralikli orug
uygulamalarinin  dayaniklilik performansi {izerinde belirgin bir olumsuz etkisinin

bulunmadigini1 gostermektedir (Conde-Pip0 et al., 2024).
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Omegin geng bisikletciler iizerinde yiiriitiilen calismada, 16/8 zaman smirli beslenme
protokoliiniin dort haftalik dayaniklilik antrenmani sirasinda aerobik performans iizerinde
anlamli bir degisiklik olusturmadig: bildirilmistir (Moro et al., 2020). Benzer sekilde erkek
dayaniklilik kosuculari lizerinde yapilan bir ¢alismada da aralikli oru¢ uygulamasinin aerobik
performans parametreleri lizerinde anlamli bir etkisinin olmadigi rapor edilmistir (Tovar et al.,
2021). Brady ve arkadaslarmin sekiz haftalik 16/8 zaman smirli beslenme uygulamasinin
degerlendirdigi calismada da aerobik kapasite ve dayaniklilik performansi ag¢isindan anlamli bir
farklilik gozlenmemistir (Brady et al., 2021). Bu bulgular, aralikli oru¢ uygulamalarinin yeterli
enerji ve besin Ogesi alimi saglandiginda dayaniklilik performansini genellikle olumsuz
etkilemedigini gostermektedir

2.2. Anaerobik kapasite

Aralikli oru¢ uygulamalarmin anaerobik performans iizerindeki etkileri incelendiginde
literatiirde  farkli sonuglarin  bildirildigi  goriilmektedir. Correia ve arkadaslarinin
gerceklestirdigi calismada 16/8 zaman smirli beslenme protokoliiniin uygulanmasinin
performans tizerinde anlamli bir degisiklik olusturmadigi rapor edilmistir (Correia et al., 2020).
Benzer sekilde sprint interval antrenmanlari sirasinda aralikli agligin metabolik adaptasyonlar
iizerindeki etkilerinin degerlendirildigi ¢alismada da anaerobik performans acgisindan anlaml
bir farklilik gézlenmemistir (Aird et al., 2021).

Bununla birlikte bazi arastirmalar, yiiksek yogunluklu egzersizin baslangic asamasinda
performans degisiklikleri olabilecegini gostermektedir. Araliklt orug¢ sirasinda yiiksek
yogunluklu egzersizlerin baslangicinda performansin gegici olarak azalabilecegi belirtilmistir
(Naharudin et al., 2018). Buna karsin sprint antrenman {izerine yaptig1 arastirmada gece acligi
kosullarinda gerceklestirilen sprint egzersizlerinin bazi performans parametrelerinde iyilesme
saglayabilecegi rapor edilmistir (Terada et al., 2019). Bu sonuglar, aralikli orucun anaerobik
performans iizerindeki etkilerinin egzersizin tiiriine, yogunluguna ve beslenme stratejilerine
bagl olarak degisebilecegini gostermektedir.

2.3 Kas kuvveti ve gl

Aralikli oru¢ uygulamalarimin diren¢ antrenmani adaptasyonlar1 iizerindeki etkileri
incelendiginde c¢ogu calismanin kas kuvveti ve gii¢ ilizerinde belirgin bir olumsuz etki
gostermedigi goriilmektedir (Moro et al., 2016; Tinsley et al., 2019; Martinez-Rodriguez et al.,
2021).

Direng antrenmani yapan bireylerde yapilan bir calismada 16/8 zaman smirli beslenme

protokoliiniin yag kiitlesini azaltirken kas kiitlesinin korunmasina yardimci oldugu bildirilmistir
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(Moro et al., 2016). Benzer sekilde zaman smirli beslenme ile birlikte uygulanan direng
antrenmaninin viicut kompozisyonunda iyilesmeler sagladig1 ancak kas kiitlesinde 6nemli bir
kayba yol agmadigi belirtilmistir (Tinsley et al., 2017). Daha sonraki ¢aligmalarda da zaman
sinirl beslenme ile birlikte uygulanan direng¢ antrenmaninin kas hipertrofisi ve performans
adaptasyonlarin1 olumsuz etkilemedigi rapor edilmistir (Tinsley et al., 2019). Ayrica aktif olan
kadinlarla gergeklestirilen calismada aralikli orug ile birlikte uygulanan yiiksek yogunluklu
interval antrenmanlarinin yag kiitlesinde azalma ve bazi performans gostergelerinde iyilesme
ile iligkili oldugu gosterilmistir (Martinez-Rodriguez et al., 2021).

3. VUCUT KOMPOZiISYONU VE METABOLIK SAGLIK

Aralikli oru¢ uygulamalariin viicut kompozisyonu {iizerindeki etkileri sporcular agisindan
onemli avantajlar saglayabilir. Baz1 ¢alismalarda aralikli oru¢ uygulamalarinin yag kiitlesini
azaltirken yagsiz kiitlenin korunmasina katkida bulunabilecegi bildirilmistir (Tatar & Acar Tek,
2020; Blake et al., 2025; Moro et al., 2020). Bu durum 6zellikle dayaniklilik sporlar1 ve agirlik
kategorisi bulunan branslarda sporcular i¢in 6nemli bir strateji olarak degerlendirilmektedir
(Conde-Pip6 et al., 2024).

Moro ve arkadaslarinin c¢aligmasinda 16/8 zaman sinirli beslenme uygulamasinin yag
kiitlesinde anlamli bir azalma sagladigi ve yagsiz kiitlenin korunmasima yardimer oldugu
bildirilmistir (Moro et al., 2016). Benzer sekilde 16/8 zaman sinirli beslenme uygulamasinin
degerlendirildigi calismada da viicut agirligit ve yag kiitlesinde azalma rapor edilmistir
(Isenmann et al., 2021). Ramazan orucu {izerine yapilan bir arastirmada viicut kompozisyonu
ve baz1 metabolik parametrelerde iyilesmeler gozlenmistir (Memari et al., 2011). Bu sonuglar,
aralikli oru¢ uygulamalarinin uygun antrenman programlari ile birlikte uygulandiginda viicut
kompozisyonu agisindan olumlu etkiler saglayabilecegini gostermektedir.

4. HORMONAL YANITLAR

Aralikli orucun bir diger 6nemli yonii ise hormonal diizenleme iizerindeki etkileridir. A¢lik
stirecinde insiilin diizeyleri azalirken biiyiime hormonu, glukagon ve bazi metabolik
hormonlarin seviyelerinde degisiklikler meydana gelebilmektedir (Anton et al., 2018). Bu
hormonal degisiklikler enerji kullanimin1 ve egzersiz performansini etkileyebilecek 6nemli
fizyolojik adaptasyonlar olusturabilir (Salvadori & Mirisola, 2021; Soy & Ekici, 2024).
Ayrica leptin diizeylerinde meydana gelen degisimler enerji dengesinin diizenlenmesinde rol
oynamaktadir. Baz1 ¢aligsmalar aralikli oru¢ uygulamalarinin leptin diizeylerini azaltarak yag
oksidasyonunu artirabilecegini gostermektedir (Salvadori & Mirisola, 2021). Kortizol yanitlar

ise bireyler arasinda farklilik gosterebilmektedir. Ozellikle uzun siireli aglik durumlarinda
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kortizol seviyelerinde artis gézlenebilir ve bu durum kas protein metabolizmasini etkileyebilir.
Bu nedenle sporcularda aralikli oru¢ uygulamalarinin dikkatli planlanmasi 6nem tasimaktadir
(Besbes & Khemiss, 2022; Harris, 2014).

5. SPORCULARDA UYGULAMA STRATEJILERI

Aralikl1 orug¢ uygulamalarinin sporcular agisindan giivenli ve etkili bir sekilde uygulanabilmesi
icin beslenme ve antrenman planlamasinin dikkatli bir sekilde diizenlenmesi gerekmektedir.
Sporcularin enerji gereksinimleri, antrenman yogunlugu ve toparlanma suregleri géz 6éniinde
bulundurularak bireysellestirilmis bir yaklasim benimsenmelidir. Ozellikle yiiksek antrenman
hacmine sahip sporcularda enerji alimiin yetersiz olmasi performansin diismesine ve
toparlanma surecinin olumsuz etkilenmesine yol acabilir (Moro et al., 2016; Tinsley et al.,
2017). Bu nedenle aralikli oru¢ uygulamalarinda gilinliikk enerji ve makro besin 0gesi
gereksinimlerinin karsilanmasi biiyiik 6nem tagimaktadir.

Sporcularda aralikli oru¢ uygulamalarinda en sik tercih edilen yontemlerden biri zaman sinirlt
beslenme modelidir. Bu modelde beslenme genellikle 8-10 saatlik bir zaman dilimi icerisinde
gerceklestirilmektedir. Sporcular i¢in bu beslenme penceresinin antrenman saatlerine uygun
sekilde planlanmasi dnerilmektedir. Ozellikle antrenman sonras1 dénemde yeterli karbonhidrat
ve protein alimi kas glikojen depolarinin yeniden sentezlenmesi ve kas protein sentezinin
desteklenmesi agisindan dnemlidir (Kersten, 2023; Moon et al., 2020).

Aralikli oru¢ uygulayan sporcularda protein aliminin yeterli diizeyde olmasi kas kiitlesinin
korunmasi acisindan kritik bir faktordiir. Literatiirde fiziksel olarak aktif bireyler i¢in dnerilen
giinliik protein alimimin genellikle viicut agirliginin kilogrami basina 1,4-2,0 g arasinda
degistigi bildirilmektedir. Bu nedenle beslenme penceresi icinde yeterli protein aliminin
saglanmasi kas kaybini dnlemeye yardimci olabilir (Campbell et al., 2007).

Bir diger 6nemli faktor ise hidrasyon durumudur. Ozellikle Ramazan orucu gibi sivi alimimin
kisitlandig1 durumlarda sporcularin antrenman zamanlamasi ve sivi alimi stratejileri dikkatle
planlanmalidir. Dehidrasyon dayaniklilik performansi, termoregiilasyon ve toparlanma
tizerinde olumsuz etkiler olusturabilmektedir (Trabelsi et al., 2018; Soy & EKkici, 2024).
Antrenman zamanlamasi da aralikli oru¢ uygulamalarinda 6nemli bir rol oynamaktadir. Bazi
caligmalar egzersizin beslenme penceresine yakin zamanlarda yapilmasinin toparlanma ve
performans acisindan daha avantajli olabilecegini gostermektedir. Bununla birlikte aglik
durumunda gergeklestirilen bazi diisiik yogunluklu egzersizlerin yag oksidasyonunu
artirabilecegi de bildirilmektedir (Anton et al., 2018).
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Son olarak sporcularda aralikli oru¢ uygulamalarmin bireysel farkliliklar dikkate alinarak
planlanmas1 gerekmektedir. Spor bransi, antrenman yogunlugu, viicut kompozisyonu hedefleri
ve metabolik ihtiyaclar g6z o©nunde bulundurularak uygun bir beslenme stratejisi
olusturulmalidir. Bu nedenle aralikli oru¢ uygulamalarinin sporcularda miimkiin oldugunca
spor beslenmesi konusunda uzman diyetisyenler ve saglik profesyonelleri tarafindan
planlanmasi onerilmektedir (Correia et al., 2020).

SONUC

Mevcut literatiir genel olarak degerlendirildiginde aralikli oru¢ uygulamalarmin aerobik
kapasite, anaerobik performans ve kas kuvveti Uzerinde belirgin bir olumsuz etkisinin
bulunmadigr goriilmektedir. Bununla birlikte bazi egzersiz tiirlerinde veya antrenmanin
baslangi¢ asamalarinda performans degisiklikleri gdzlenebilmektedir.

Birgok ¢alisma aralikli orug uygulamalarinin yag kiitlesinde azalma ve viicut kompozisyonunda
iyilesme saglayabilecegini gdstermektedir. Bununla birlikte spor performansi iizerindeki
etkilerinin bireyin enerji alimi, egzersiz tiirii ve beslenme stratejilerine bagli olarak
degisebilecegi diisiiniilmektedir.

Sonug olarak aralikli orug¢ sporcularda uygun sekilde planlandiginda viicut kompozisyonunu
iyilestirebilecek bir beslenme stratejisi olarak degerlendirilebilir. Ancak bu uygulamalarin spor
performansi iizerindeki uzun dénem etkilerini belirlemek i¢in daha genis 6rneklemli randomize
kontrolli ¢alismalara ihtiyag bulunmaktadir.
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OZET

Kanser; kontrolsiiz hiicre proliferasyonu, apoptozdan kagis, invazyon, anjiyogenez ve metastaz
gibi cok asamali biyolojik siireclerle karakterize kompleks bir hastaliktir. Giinlimiizde dogal
kaynakli biyoaktif bilesenlerin kanser tedavisindeki tamamlayici rolleri giderek daha fazla
arastirilmaktadir. Bromelain, Ananas comosus’tan elde edilen proteolitik enzim kompleksidir
ve anti-inflamatuvar, imminmodulator ve antitimoral 6zellikleri nedeniyle dikkat cekmektedir.
Bu c¢alismanin amaci, bromelainin kanser {izerindeki etkilerini ve altta yatan molekuler
mekanizmalar1 6zetlemektir. Preklinik ¢alismalar bromelainin meme (MCF-7, MDA-MB-231),
prostat (PC3), gastrointestinal ve kolorektal kanser hiicre hatlarinda proliferasyonu
baskiladigin1 ve hiicre canliligini azalttigin1 gostermektedir. Antikanser etkinin temelinde
programlanmig hiicre 6limii olan apoptozun indiiklenmesi yer almaktadir. Bromelainin
mitokondriyal membran potansiyelini bozarak intrinsik apoptotik yolu aktive ettigi; B-cell
lymphoma-2 (Bcl-2) ailesi proteinleri (zerinden pro-apoptotik ve anti-apoptotik dengeyi
modiile ettigi ve kaspaz kaskadim tetikledigi bildirilmistir. Ayrica timor baskilayici protein
p53 diizeylerini artirarak hiicresel 6liim siireglerini destekledigi gosterilmistir. Bromelainin
otofaji Uzerindeki etkileri de dikkat ¢ekicidir. Reaktif oksijen tiirleri (ROS) tiretimini artirarak
otofaji mekanizmalarin1 aktive edebildigi ve oOzellikle kolorektal kanser hiicrelerinde
proliferasyonu bu yol {izerinden inhibe edebildigi raporlanmistir. Bunun yaninda
siklooksijenaz-2 (COX-2) ve niikleer faktor kappa B (NF-kB) gibi inflamatuvar yolaklari
baskilayarak tiimor mikrogevresini modiile edebilecegi diisiiniilmektedir. Hiicre ylizey
glikoproteini Mucin-1 (MUC1) Uzerindeki etkileri sayesinde kemoterapi direnci ve metastatik
potansiyeli azaltabilecegi de ileri siiriilmektedir. Ek olarak bromelainin radyoterapiye
duyarhilig1 artirabildigi ve sisplatin ile kombinasyon halinde sinerjik antikanser etki
gosterebildigi bildirilmistir. Nano-tasiyic1 sistemlerle formiilasyonunun kanser hiicrelerinde
sitotoksisiteyi giiglendirebilecegi belirtilmektedir. Sonug olarak bromelain, kanser tedavisinde

destekleyici ajan olarak umut vaat etmektedir. Bununla birlikte doz standardizasyonu,
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biyoyararlanim, giivenlilik ve klinik etkinligin netlestirilmesi ig¢in iyi tasarlanmis klinik
caligmalara ihtiya¢ bulunmaktadir.
Anahtar Kelimeler: Kanser, Bromelain, apoptoz, antikanser etki

ANTICANCER EFFECTS OF BROMELAIN AND MOLECULAR MECHANISMS
ABSTRACT
Cancer is a complex disease characterized by uncontrolled cell proliferation, evasion of
apoptosis, invasion, angiogenesis, and metastasis through multistep biological processes. In
recent years, the complementary roles of naturally derived bioactive compounds in cancer
therapy have been increasingly investigated. Bromelain is a proteolytic enzyme complex
obtained from Ananas comosus and has attracted attention due to its anti-inflammatory,
immunomodulatory, and antitumoral properties. The aim of this study is to summarize the
effects of bromelain on cancer and the underlying molecular mechanisms. Preclinical studies
have demonstrated that bromelain suppresses proliferation and reduces cell viability in breast
(MCF-7, MDA-MB-231), prostate (PC3), gastrointestinal, and colorectal cancer cell lines. The
induction of apoptosis, a form of programmed cell death, constitutes the core mechanism
underlying its anticancer activity. Bromelain has been reported to activate the intrinsic apoptotic
pathway by disrupting mitochondrial membrane potential, modulate the pro-apoptotic and anti-
apoptotic balance via B-cell lymphoma-2 (Bcl-2) family proteins, and trigger the caspase
cascade. Moreover, it has been shown to enhance tumor suppressor protein p53 levels, thereby
promoting cellular death processes. The effects of bromelain on autophagy are also noteworthy.
It has been reported that bromelain can activate autophagic mechanisms by increasing the
production of Reactive Oxygen Species (ROS), particularly inhibiting proliferation in
colorectal cancer cells through this pathway. In addition, bromelain may modulate the tumor
microenvironment by suppressing inflammatory signaling pathways such as Cyclooxygenase-
2 (COX-2) and Nuclear Factor kappa B (NF-kB). Through its effects on the cell surface
glycoprotein Mucin-1 (MUC1), it has been suggested that bromelain may reduce
chemoresistance and metastatic potential. Furthermore, bromelain has been reported to enhance
radiosensitivity and exhibit synergistic anticancer effects when combined with cisplatin.
Formulation with nano-carrier systems may further strengthen cytotoxicity in cancer cells. In
conclusion, bromelain appears to be a promising supportive agent in cancer therapy. However,
well-designed clinical studies are required to clarify optimal dosing, standardization,
bioavailability, safety, and clinical efficacy.

Keywords: Cancer, Bromelain, apoptosis, anticancer effect
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1. GIRIS

Diinya genelinde 6nemli bir morbidite ve mortalite nedeni olan kanser, kontrolstiz htcre
proliferasyonu, apoptozdan kagig, invazyon, anjiyogenez ve metastaz gibi ¢ok basamakli
biyolojik siireglerle karakterize kompleks bir hastalik grubudur (Gilingogdu & Akbulut, 2019;
WHO, 2025). Kanser gelisimi genetik mutasyonlar, epigenetik degisiklikler ve c¢evresel
faktorlerin etkilesimi sonucunda ortaya ¢ikmaktadir. Bu siiregte hiicre dongiisiiniin kontrol
mekanizmalarinin  bozulmasi, hiicresel sinyal yolaklarinin diizensizlesmesi ve timor
mikrocevresindeki degisiklikler 6nemli rol oynamaktadir (Marei, 2025; Scaffidi & Misteli,
2010).

Gunumuzde kanser tedavisinde cerrahi, kemoterapi ve radyoterapi gibi konvansiyonel
yaklagimlara ek olarak hedefe yonelik tedaviler, immiinoterapiler ve dogal biyoaktif bilesiklerin
kombinasyonuna dayanan yeni stratejiler giderek daha fazla 6nem kazanmaktadir (Debela et
al., 2021; Kaur et al., 2023). Ozellikle dogal kaynakli biyoaktif bilesikler; diisiik toksisite
profilleri, coklu molekiler hedefleri modile edebilme potansiyelleri ve terapétik etkinlikleri
nedeniyle kanser arastirmalarinda dikkat ¢cekmektedir. Bu baglamda bitkisel kdkenli enzimler,
flavonoidler ve polifenoller gibi dogal bilesenlerin antikanser ozellikleri {izerine yapilan
caligmalar son yillarda 6nemli 6l¢iide artmistir (Reyaz et al., 2025; Shukla et al., 2025).

Bu dogal bilesenlerden biri olan bromelain, ananas bitkisinden (Ananas comosus) elde edilen
proteolitik enzim kompleksidir. Bromelain yalnizca proteazlardan olugmaz; ayni zamanda
fosfatazlar, peroksidazlar, glikozidazlar ve cesitli proteaz inhibitorleri gibi farkli biyolojik
bilegenleri de i¢eren kompleks bir yapiya sahiptir (Hikisz & Bernasinska-Slomczewska, 2021).
Antioksidan, antiinflamatuvar, fibrinolitik ve imminomodilatér 6zelliklere sahip olan
bromelain, kompleks enzim yapisi sayesinde ¢esitli biyolojik etkiler gosterebilmekte (Kumar
et al., 2023) ve bu 6zellikleri nedeniyle uzun siiredir tibbi arastirmalarda yer almaktadir. Ayrica
bromelain, geleneksel tipta inflamatuvar hastaliklar, sindirim bozukluklar1 ve yara iyilesmesi
gibi gesitli durumlarin tedavisinde kullanilmaktadir (Chakraborty et al., 2021; Varilla et al.,
2021; Pezzani et al., 2023).

Son yillarda yapilan c¢alismalar bromelainin kanser hiicrelerinin proliferasyonunu
baskilayabildigini, apoptoz ve otofaji gibi hiicresel 6liim mekanizmalarini aktive edebildigini
ve metastaz siire¢lerini inhibe edebildigini gostermektedir (Kansakar et al., 2024; Pezzani et al.,
2023). Ayrica bromelainin kemoterapi ve radyoterapi gibi konvansiyonel tedavi yontemlerinin
etkinligini artirabilecek potansiyele sahip oldugu da bildirilmektedir (Khosravi et al., 2024;

Pezzani et al., 2023). Bununla birlikte bromelainin kanser biyolojisi Uzerindeki etkilerini
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inceleyen calismalarin biiyiilk ¢ogunlugu deneysel hiicre kiiltiirii ve hayvan modellerine
dayanmaktadir. Bu nedenle bromelainin klinik etkinligi, biyoyararlanimi ve optimal doz
araliklar1 konusunda halen smirli veri bulunmaktadir (Kansakar et al., 2024; Pezzani et al.,
2023). Bu ¢alismada bromelainin antikanser etkileri, molekiiler etki mekanizmalar1 ve kanser
tedavisinde potansiyel kullanimi giincel literatiir 1s181nda degerlendirilmistir.

2. BROMELAININ ANTIKANSER ETKILERI

Yapilan ¢ok sayida in vitro ve in vivo ¢alisma bromelainin farkli kanser tiirlerinde antitiimdral
etkilere sahip oldugunu gostermistir (Tut et al., 2024; Varilla et al., 2021). Bromelainin meme
(MCF-7, MDA-MB-231), kolorektal, prostat (PC3), mide ve karaciger kanseri gibi ¢esitli
kanser hiicre hatlarinda hiicre proliferasyonunu baskiladigi ve tiimor biiyiimesini inhibe ettigi
bildirilmistir. (Amini et al., 2014; Hikisz et al., 2024).

Bromelainin antikanser etkileri farkli molekiiler mekanizmalar araciligiyla gerceklesmektedir.
Bu mekanizmalar arasinda apoptozun indiiklenmesi, otofajinin aktivasyonu, inflamatuvar
sinyal yolaklarinin baskilanmasi, tiimor hiicre proliferasyonunun inhibisyonu ve metastazin
engellenmesi yer almaktadir (Varilla et al., 2021).

Deneysel ¢aligmalar, bromelainin yalnizca sitotoksik etki olugturmakla kalmayip ayni zamanda
hiicre dongiisiini  durdurarak tiimoér hiicrelerinin  ¢cogalma kapasitesini  azalttigini
goOstermektedir (Kansakar et al., 2024; Kiani et al., 2022). Ayrica bromelainin bagigiklik sistemi
iizerinde diizenleyici etkiler gostererek tiimor mikrogevresini degistirebildigi bildirilmektedir
(Pezzani et al., 2023).

3. BROMELAININ MOLEKULER ETKi MEKANIZMALARI

3.1. Apoptozun indtiklenmesi

Apoptoz, hasarli veya anormal hiicrelerin programlanmis sekilde ortadan kaldirilmasini
saglayan fizyolojik bir siirectir. Kanser hiicrelerinde bu mekanizmanin bozulmasi timor
gelisiminin temel nedenlerinden biridir (Mustafa et al., 2024).

Arastirmalar bromelainin mitokondriyal apoptotik yolu aktive ederek kanser hiicrelerinde
apoptozu indiikledigini gostermektedir. Bromelain, Bel-2 ailesi proteinleri tizerinde diizenleyici
etki gOstererek pro-apoptotik Bax proteinlerinin ekspresyonunu artirirken anti-apoptotik Bcl-2
proteinlerini baskilayabilmektedir. Bunun sonucunda kaspaz enzimlerinin aktivasyonu
gerceklesmekte ve hiicre 6liim siireci baslamaktadir (Khosravi et al., 2024; Shaer et al., 2025).
Bunun yami sira bromelainin tiimor baskilayici protein p53 diizeylerini artirarak hiicre
dongiisiinlin durdurulmasina ve apoptozun baslatilmasina katkida bulundugu bildirilmektedir

(Nida, 2022).
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Ayrica bazi ¢alismalarda bromelainin kaspaz-3 ve kaspaz-9 aktivasyonunu artirarak intrinsik
apoptotik yolu giiglendirdigi ve mitokondriyal membran potansiyelinde bozulmaya yol agarak
kanser hiicrelerinde programlanmis hiicre Sliimiinii tetikledigi bildirilmistir (Pezzani et al.,
2023; Kansakar et al., 2024).

3.2. Otofaji mekanizmasinin aktivasyonu

Otofaji, hiicre igindeki hasarli organellerin ve proteinlerin lizozomal sistem araciliiyla
parcalanmasini saglayan 6énemli bir hiicresel mekanizmadir. Bu siire¢ bazi durumlarda hiicre
hayatta kalmasini1 desteklerken, asir1 aktivasyonu hiicre 6liimiine yol acabilmektedir (Liman &
Suna, 2017). Bromelainin reaktif oksijen tiirleri (ROS) tiretimini artirarak otofajiyi aktive ettigi
gosterilmistir. Ozellikle kolorektal kanser hiicrelerinde bromelainin ROS iiretimini artirdig1 ve
otofaji yoluyla hiicre proliferasyonunu baskiladigi bildirilmistir (Chang et al., 2019).

Bunun yani sira bromelainin otofaji ile iligkili LC3-l11 ve Beclin-1 gibi proteinlerin
ekspresyonunu artirarak otofaji siireclerini diizenleyebildigi ve bu mekanizma araciligiyla
kanser hiicrelerinin hayatta kalma kapasitesini azaltabildigi de rapor edilmistir (Pezzani et al.,
2023; Hikisz et al., 2024).

3.3. Inflamatuvar sinyal yolaklarinin baskilanmasi

Kronik inflamasyon kanser gelisiminde énemli bir rol oynamaktadir. Ozellikle NF-xB ve COX-
2 gibi inflamatuvar sinyal yolaklar1 tiimor progresyonu ve metastaz stre¢lerinde kritik rol oynar
(Mao et al., 2025).

Bromelainin bu sinyal yolaklarini inhibe ederek inflamasyonu azalttig1 ve tiimor gelisimini
baskiladig1 gosterilmistir. Benzer sekilde bromelainin prostaglandin {iretimini azaltarak tiimor
mikrogevresindeki inflamatuvar yaniti modiile edebilecegi bildirilmistir (Glingogdu & Akbulut,
2019).

Bromelainin ayrica tiimor nekroz faktorii-alfa (TNF-a), interlokin-6 (IL-6) ve diger
proinflamatuvar sitokinlerin ekspresyonunu azaltarak timér mikrocevresindeki inflamatuvar
yanit1 baskilayabildigi ve bdylece tiimor progresyonunu sinirlayabilecegi belirtilmektedir
(Kansakar et al., 2024).

3.4 Metastaz ve tumar hicre gocuntn inhibisyonu

Metastaz, kanser hiicrelerinin primer tiimdrden ayrilarak diger dokulara yayilmasi siirecidir ve
kanser mortalitesinin en 6nemli nedenlerinden biridir (Welch & Hurst, 2019).

Bromelainin hicre adezyon molekdllerini ve ekstraseliiler matriks proteinlerini etkileyerek

timor hiicrelerinin invazyon ve metastaz yetenegini azaltabilecegi gosterilmistir. Ayrica
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Mucin-1 (MUCL) gibi hiicre yuzeyi glikoproteinleri Gizerinde etkili olarak kemoterapi direncini
azaltabilecegi bildirilmektedir (Chang et al., 2019; Pezzani et al., 2023).

Baz1 arastirmalar bromelainin matriks metalloproteinaz (MMP-2 ve MMP-9) ekspresyonunu
azaltarak tiimor hiicrelerinin invazyon ve metastaz kapasitesini baskilayabildigini
gostermektedir (Kansakar et al., 2024; Hikisz et al., 2024).

4. KANSER TEDAVISINDE BROMELAININ POTANSIYEL KULLANIMI
Bromelainin antikanser oOzellikleri nedeniyle kanser tedavisinde destekleyici ajan olarak
kullanilabilecegi diisliniilmektedir. Arastirmalar bromelainin kemoterapi ilaglariyla birlikte
kullanildiginda sinerjik etki gosterebilecegini ve bazi durumlarda tedavi etkinligini
artirabilecegini gostermektedir (Amini et al., 2014).

Ayrica bromelainin radyoterapiye duyarliligi artirabildigi ve tiimdr hiicrelerini radyasyonun
sitotoksik etkilerine daha duyarli hale getirebildigi bildirilmistir (Mekkawy et al., 2021).

Son yillarda nanoteknoloji temelli ilag tasima sistemleri bromelainin biyoyararlanimini
artirmak icin arastirilmaktadir. Nano-tasiyic1 sistemler sayesinde bromelainin kanser
hiicrelerine hedefli sekilde ulastirllmast ve sitotoksik etkinin artirilmast miimkiin
olabilmektedir (Karimian et al., 2020).

SONUC

Bromelain, proteolitik enzim kompleks yapisi sayesinde gesitli biyolojik siiregleri modiile
edebilen dogal bir bilesiktir. Giincel ¢alismalar bromelainin kanser hiicre proliferasyonunu
inhibe edebildigini, apoptoz ve otofaji mekanizmalarimi aktive edebildigini ve inflamatuvar
sinyal yolaklarin1 baskilayabildigini gostermektedir.

Ayrica bromelainin kemoterapi ve radyoterapi gibi konvansiyonel tedavilerle birlikte
kullanildiginda  sinerjik etkiler gosterebilecegi ve tedavi etkinligini artirabilecegi
bildirilmektedir. Bununla birlikte bromelainin klinik kullanimina iliskin veriler sinirlidir ve doz
standardizasyonu, biyoyararlanim ve giivenlilik konularinda daha fazla klinik ¢aligmaya ihtiya¢
bulunmaktadir.

Sonug olarak bromelain, kanser tedavisinde destekleyici veya tamamlayici bir ajan olarak umut
vaat eden dogal bir bilesik olmakla birlikte, klinik uygulamaya gecebilmesi i¢in daha kapsaml
arastirmalar gerekmektedir.
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OZET

Kumar bagimliligi, DSM simiflandirmalarindaki tarihsel degisim dogrultusunda diirtii kontrol
bozuklugundan davranigsal bagimlilik kategorisine taginmig; biyopsikososyal bir problem
olarak degerlendirilmistir. Arastirmada, kumarin yayginhgi, risk faktorleri, komorbid yapilari
ve Ozellikle ¢evrim i¢i kumarin artis1 giincel veriler 1s1ginda ortaya konmustur. Kumar
bagimliliginin sebebini anlamanin yani sira ¢dzliim 6nerileri iiretilmesi gerekmektedir. Bu amag
dogrultusunda calisma, kumar bagimliligini psikososyal temelleriyle ele almakta ve Islam,
Hristiyanlik ile Yahudilik perspektifinden dini yaklasimlar1 ve tedavi boyutlarim
incelemektedir. Arastirmada Google Scholar ve YOK Ulusal Tez Merkezi very tabanlarinda;
“kumar bagimhilig1”, “gambling addiction”, “religious coping”, “Islam ve bagimlilik”,
“Christianity and addiction” ve “Judaism and gambling” anahtar kelimeleri taranmistir.
Neticede ise; semavi dinlerin tamaminda kumarin ahlaki ve toplumsal agidan sakincali
goriildiigii tespit edilmistir. Islam’da kumar acik bigimde yasaklanmis ve biiyiik giinah
kapsaminda degerlendirilmistir. Hristiyanlik ve Yahudilikte ise dogrudan yasaklayici ifadeler
sinirli olmakla birlikte, acgdzliiliik, haksiz kazang ve Tanr1’dan uzaklagma temalari {izerinden
kumara mesafeli bir yaklasim gelistirilmistir. U¢ dinde de tdvbe, dua, ibadet, cemaat destegi ve
manevi doniisiim siirecleri bagimlilikla miicadelede 6nemli basa ¢ikma mekanizmalari olarak
one ¢ikmaktadir. Psikodinamik acidan degerlendirildiginde kumar bagimliligi; haz arayisi,
sucluluk, degersizlik ve 6zdenetim sorunlari ile iligkilidir. Dini basa ¢ikma ydntemleri, bireyin
varolugsal boslugunu doldurarak 6zsaygi ve anlam duygusunu giiclendirmekte, bdylece
bagimlilik davraniginin azaltilmasina katki saglamaktadir. Sonu¢ olarak c¢alisma, kumar
bagimlilig1 ile miicadelede dini ve manevi kaynaklarin koruyucu ve iyilestirici bir rol
iistlenebilecegini ortaya koymaktadir.

Anahtar Kelimeler: Din Psikolojisi, Kumar Bagimliligi, Dini Basa Cikma, Semavi Dinler,

Davranigsal Bagimlilik.
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GAMBLING ADDICTION FROM THE PERSPECTIVE OF THE ABRAHAMIC
RELIGIONS: PSYCHOSOCIAL FOUNDATIONS, RELIGIOUS APPROACHES,
AND TREATMENT DIMENSIONS
ABSTRACT

Gambling addiction has undergone a historical reclassification in the DSM, shifting from an
impulse control disorder to a category of behavioral addiction, and is now evaluated as a
biopsychosocial problem. This study presents current data on the prevalence of gambling,
associated risk factors, comorbid conditions, and particularly the rise of online gambling.
Beyond understanding the causes of gambling addiction, it is essential to develop effective
intervention strategies. Accordingly, this study examines gambling addiction through its
psychosocial foundations and analyzes religious approaches and treatment dimensions from the
perspectives of Islam, Christianity, and Judaism. A literature review was conducted using the
databases of Google Scholar and the National Thesis Center of the Council of Higher Education

9 ¢

in Tiirkiye. The keywords “gambling addiction,” “religious coping,” “Islam and addiction,”
“Christianity and addiction,” and “Judaism and gambling” were employed in the search process.
The findings indicate that all Abrahamic religions regard gambling as morally and socially
problematic. In Islam, gambling is explicitly prohibited and considered a major sin. In
Christianity and Judaism, although direct prohibitions are less explicit, gambling is approached
critically through themes such as greed, unjust gain, and estrangement from God. In all three
traditions, repentance, prayer, worship, communal support, and spiritual transformation emerge
as significant coping mechanisms in combating addiction. From a psychodynamic perspective,
gambling addiction is associated with sensation seeking, guilt, feelings of worthlessness, and
deficits in self-control. Religious coping methods may help fill existential voids, strengthen
self-esteem and meaning in life, and thereby contribute to reducing addictive behaviors.
Ultimately, the study suggests that religious and spiritual resources can play both preventive
and therapeutic roles in addressing gambling addiction.

Keywords: Psychology of Religion, Gambling Addiction, Religious Coping, Abrahamic

Religions, Behavioral Addiction.
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LA BLANCHE ET LA NOIRE NOVELLASINDA RENGIN TOPLUMSAL INSASI
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OZET

Bu calisma, Leila Sebbar’in La Blanche et la Noire (2008) adl1 yapitinda, birbirinden biitiiniiyle
farkl iki kadin arasindaki toplumsal iligkileri, sinifsal konumlaniglar1 ve tarihsel asagilanma
bellegini incelemeyi amaglamaktadir. Bu baglamda arastirma, Frantz Fanon’un Peau noire,
masques blancs (1952) isimli yapitinda dile getirdigi “renk, sosyal siniflandirma islevi goriir”
diisiincesi evreninde ele alinacaktir. Fanon’da renk, dayatilmis bir toplumsal dil olusturur ve
Oznenin soziinden ve kimliginden 6nce geldigi i¢in onu hiyerarsik bir diizene yerlestirir. Bunun
sonucunda siyah beden daha en bastan yorumlanmis ve adina konusulmus bir beden halini alir.
Sebbar da bu mantig1 La Blanche et la Noire novellasinda sahneler.

Hikaye, Tunus’ta bir evde gecer. Geng bir Rus aristokrat olan Isabelle, genelev bolgesindeki
gece deneyimlerini anlatirken; yasli, azat edilmis bir hizmetci olan Khadija ise Tunus’taki
genelevlerde zorla galigtirildigr ¢ocukluk giinlerini hatirlar. Cole dogru yapilacak bir yolculuk
oncesinde, aralarindaki sohbetler ilerledik¢e Isabelle, Khadija’nin travmalarini ve igsel
bellegini agiga vuran Onsezili rityasin1 dikkatle dinler. Bu baglamda iki kadiin i¢ i¢e gegen
anlatilar1 aracilifiyla Sebbar, fuhus evlerine gondermeler yaparak karakterlerini Tunus
baglamina yerlestirir. Boylelikle yazar, bireysel hikayelerin toplumsal ve kiiltiirel yapilarin daha
genis bir kavrayisini nasil sekillendirdigini, somiirgeci mantigin ve tahakkiimiin, 6zel yasamlar
da dahil olmak tizere kalic1 etkilerini giin yiiziine ¢ikarir. Anlatida siyah kadin (Khadija) her
tirlii bireysellesmeden Once rengiyle tanimlanirken, beyaz kadin (Isabelle), tarafsizlik ve
mesruiyet konumundan yararlanir. Dolayisiyla renk, Fanon’un (1952) da ifade ettigi gibi
somiirgeci ekseninde bireylerin hangi konumda duracagini, kimin konusabilecegini ve kimin
sessizlige mahk(im edilecegini belirleyen toplumsal bir s6zdizimi gibi isler.

Anahtar Kelimeler: Kadin, renk, kimlik, somiirge, Leila Sebbar, Frantz Fanon

THE SOCIAL CONSTRUCTION OF COLOR IN THE NOVELLA LA BLANCHE ET
LA NOIRE
ABSTRACT

This study aims to analyze, in La Blanche et la Noire (2008) by Leila Sebbar, the social
relations, class positions, and the memory of historical humiliations between two women who

are entirely different from one another. In this context, the research is situated within the
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theoretical framework of Frantz Fanon particularly drawing on his work Peau noire, masques
blancs (1952), in which he argues that color “functions as a social classification.” For Fanon,
color constitutes a socially constructed system of meaning; preceding the subject’s speech and
identity, it immediately inscribes the subject within a hierarchical order. The black body thus
becomes a body already interpreted, already spoken for. Sebbar stages this logic in the novella
La Blanche et la Noire.

The story takes place in a house in Tunisia. Isabelle, a young Russian aristocrat, recounts her
nocturnal experiences in the red-light district, while Khadija, an elderly emancipated servant,
recalls her childhood marked by forced labor in Tunisian brothels. As they prepare for a journey
toward the desert, their conversations deepen, and Isabelle carefully listens to Khadija’s
premonitory dream, which reveals her traumas and inner memory. Through these intertwined
narratives, Sebbar situates her characters within the Tunisian context by referring to brothels.
In doing so, she demonstrates how individual stories contribute to a broader understanding of
social and cultural structures and brings to light the enduring effects of colonial logic and
domination, including within the private sphere. In the narrative, the black woman (Khadija) is
defined by her color prior to any individualization, whereas the white woman (Isabelle) benefits
from a position of neutrality and legitimacy. Thus, as Fanon (1952) asserts, within the colonial
axis color functions as a social syntax that determines individuals’ positions, designating who
may speak and who is condemned to silence.

Keywords: Woman, color, identity, colonialism, Leila Sebbar, Frantz Fanon

1. GIRIS

Somiirge oncesi toplumlarin yasadigi politik, ekonomik, kiiltiirel ve sosyal olgular1 eserleri
araciligiyla dile getiren postkolonyal diisiiniirler, yazarlar ve sairler susturulan, 6tekilestirilen
ve yalnmiz birakilan bireyin seslerini duyurma yoniinde 6nemli gorev iistlenirler. Mense (koken)
ilkelerinden ayrilip “daha 1iyi” bir yasam umuduyla gelismis {ilkelere gd¢ eden
somiirgelestirilmis toplumlarin bireyleri sigindiklar iilkelerde de ¢gogu zaman ten renginden
dolay1 her tiirlii baskiyla kars1 karsiya kalirlar.

Somiirgeciligin yalnizca politik ya da ekonomik bir sistem degil; 6znenin bilincini, beden
algisini ve diinyayla kurdugu iligkiyi sekillendiren biitiinsel bir iktidar rejim oldugunu savunan
Martinikli diisiiniir Frantz Fanon (1925-1961), Peau noire, masques blancs (Siyah ten, beyaz
maskeler, 1952) adli yapitinda rengin toplumsal kodlarla isledigi fikrini anlamaya calisir?.

Rengin bu sekilde kati bir gorev iistlenmesi onun, toplumsal bir sézdizimi gibi

! Metindeki ikincil dil gevirilerinin tamami ¢alismanin yazari tarafindan yapilmustir.
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yapilandirilmasindan, neyin, kim tarafindan sdylenebilecegini belirlemesinden ve karakterlerin
iradesinden bagimsiz bi¢imde anlam iiretmesinden kaynaklanmaktadir (Fanon, 1952, s. 13). Bu
nedenle burada renk (6zellikle ten rengi), salt biyolojik ya da fiziksel bir nitelik olarak degil;
toplumsal yap1 i¢inde isleyen, 6znenin kimligini, toplumsal konumunu ve ona atfedilen degeri
belirleyen etkin bir anlamlandirma mekanizmasidir.

Fanon’a gore, siyah beden konusmadan 6nce “okunmakta”, yani toplum tarafindan énceden
yorumlanmig bir varlik olarak konumlandirilmaktadir. Bu dogrultuda renk, bireyin 6znel
sOziinii bastiran bir toplumsal dilbilgisi (gramer) gibi isler (1952, ss. 11-13). Bagka bir ifadeyle,
kimin konusabildigini, kimin susacagini, kimin merkezde ya da disarida oldugunu belirler.
Bununla birlikte, Fanon’a gore konusmak, belirli bir s6zdizimini kullanabilme yetisine sahip
olmak, su ya da bu dilin morfolojisini bilmek demektir; ama her seyden dnce bir kiiltiirii
iistlenmek, bir uygarhigin agirhgini tastmaktir (1952, s. 13). Ancak Siyahlar? seylere bir anlam
kazandirmak isteyen, diinyanin kokeninde olma arzusuyla kendilerini diger nesnelerin
ortasinda, Beyazlardan3 tamamen farkli olarak bir nesne olarak bulurlar (Fanon, 1952, s. 88).
Bu durumda 6znenin anlam tiretme kapasitesi elinden alinir; kimligi disaridan belirlenir ve
varolusu, baskasinin bakiginin sinirlari i¢inde tanimlanir.

Fanon’un diislincesine gore siyah 6zne, 6ncelikle konusan bir biling olarak degil, toplumsal
bakis tarafindan zaten yorumlanmig bir beden olarak var olur. Somiirgeci bakis 6zellikle siyah
kadinin 6z-imajii belirlediginden 6tiirii onun i¢cin Beyazlagsma arzusu psikolojik bir hayatta
kalma stratejisidir. Bu noktada, siyah kimliginin anlamim1 kesfetmek i¢in ¢abalayan siyah
Oznenin umutsuz ¢abalarina tanik olunur. Beyaz uygarlik, Avrupa kiiltiirii, siyah insanlara
varolussal bir sapma dayatmistir; siyah ruh diye adlandirilan sey de aslinda ¢ogu zaman beyaz
adamin bir kurgusudur. Kendiliginden, kozmik siyah birey mitine esir diismiis evrimlesmis
siyahiler, bir noktada irkinin artik onu anlamadigini hisseder. Sonra bundan seving duyarak bu
farklilig1 ve bu anlamama durumunu gelistirerek gercek insanliginin anlamini bulur (1952, ss.
10-11). Bu sekilde, gegmise tutunma ugruna bugiinii ve gelecegi yadsiyarak, telafisi gii¢ bir
i¢sel ¢oziilmenin zeminini kendine hazirlar.

Ote yandan, siyah beden her ne kadar bedeninden, irkindan ve atalarindan sorumlu olsa da
yamyamlik, zihinsel gerilik, fetisizm, irksal kusurlar ve kole tacirleri (Fanon, 1952, s. 90)

seklinde nitelendirilmelere maruz kalmaktan kurtulamaz. Siyah biling kendi 6zglirliiglinti fark

2 «“Siyah” kelimesi kolonyal sdylemin iirettigi tarihsel bir kimlik, toplumsal, politik ve sembolik bir konum oldugu
icin caligma boyunca biiyiik harfle yazilmistir.

3 Benzer sekilde “Beyaz” kelimesi de kolonyal sdylemin iirettigi tarihsel bir kimlik, toplumsal, politik ve sembolik
bir konum oldugu i¢in ¢alisma boyunca bilyiik harfle yazilmistir.
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ettiginde de bu 6zglirliiglin baskalar1 ve toplumsal yapilar tarafindan dayatilan zorunluluklarla
karsilagtigin1 goriir. Bu farkindalik, kisinin kendini bildigi konumdan “disar1 firlamasina”
(Fanon, 1952, s. 109) neden olur. Yani kendine yabancilagma, bir tiir ok veya sarsilma yasar.
Nihayetinde siyahiler, kendini gdstermeye calismayr birakirlar ve baskalarinin beklentileri
karsisinda pasiflesirler. Hayatta kalma stratejisi de gériinmez kalma, dikkat gekmeme ve zarar
gérmeme ¢abasidir. Beyazlarin bakisi 6l¢iit ve yargi kaynagi olarak kabul edilir. Siyah birey
siirekli gozlemlendigini ve degerlendirildigini diisiindiigii icin bagka bir pozisyona gegemez
(1952, s. 93). Bu da nesnelesmis oldugu anlamina gelir.

Bunula birlikte, dil ve sozciikler de tahakkiimiin bir aract haline gelir. Eger siyah birey
toplumsal olarak kabul gérmiis “dogru” bir dil kullaniyorsa, bu durum bagkalar1 i¢in sasirtic
ve olaganiistii bir olaydir; clinkii o, beyaz toplumun degerlerini ve normlarini eksiksiz
benimsemis gibi goriiniir. Bu durum ayni zamanda siyahin kendi kimligini kaybetmesi, dil
yoluyla nesnelesmesi ve kontrol altina alinmasi (Salomon, 1949, s. 776) anlamina gelir. Ancak
Merleau-Ponty’nin belirttigi gibi; bir kisinin kendi benligi ve bedeni iizerinde tam bir
farkindaliga sahip olmasi gerekir. Yani kisinin hem kendi deneyimini yagamasi hem de kendi
bedenini disaridan bir gozle degerlendirebilmesi (1945, s. 277) énemlidir. Eger birey stirekli
baskasinin bakisi altinda kendini yalnizca “nesne beden” olarak deneyimlerse, bedenle diinya
arasindaki dogal uyum bozulur ve benlikte kirilmalar olusur. Dolayisiyla benligin tam farkindik
gelistirebilmesi hem icsel deneyimini hem de toplumsal ve tarihsel baglam igindeki
konumlanigini bilingli bir bigimde idrak edebilmesine baglidir.

Bu baglamda, Franco-Cezayirli romanci Leila Sebbar’in (1941-) 2008 yilinda yayimlanan
novellas1 La Blanche et la Noire (Beyaz ve Siyah), bedenin, rengin ve bakisin gerek tahakkiim
gerek Oznellik olasiligimi ortaya koymasi bakimindan postkolonyal edebiyatin dikkat ¢eken
yapitlarindandir. Sebbar, Isabelle ve Khadija karakterleri araciligiyla kadin bedenine, tarihine
ve renk kimligine yiiklenen toplumsal anlamlar1 yeniden sekillendirir. Bu ¢alismada Fanon’un;
ten renginin yalnizca biyolojik bir 6zellik olmadigi, toplum i¢inde insanlar1 konumlandiran ve
hiyerarsik olarak ayiran bir mekanizma oldugu diislincesi evreninde La Blanche et la Noire
novellasii incelemek amaglanmistir. Bu eksende yapitta ten renginin toplumsal kodlar ve
normlar gibi nasil isledigine ve karakterlerin yagamlarina nasil etkiler ettigine tanik olunacaktir.
2. LA BLANCHE ET LA NOIRE’DA RENGIN KiMLIiGI
Frankofon Cezayir edebiyatinin 6nemli temsilcilerinden biri olan Leila Sebbar, dilsel
stratejileri, somiirgeci ve postkolonyal toplumsal yapiya yonelik elestirel yaklagimi ve ¢ok

katmanli karakter ingasiyla 6zgilin bir yazinsal konum edinmistir. Sebbar, eserlerinde kadin
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kimligi, toplumsal cinsiyet esitsizligi ve kiiltlirel catisma gibi temalar araciligiyla bireyin hem
icsel gerilimlerini hem de toplumsal miicadelelerini (Tomat, 2025, s. 122) goriiniir kilar.
Dolayistyla yazarin metinlerinde kadin kimligi sabit ve dogal bir kategori olarak degil, tarihsel
kosullar, kiiltiirel kodlar ve somiirge deneyiminin etkisiyle kurulan, doniisen ve yeniden iiretilen
bir kimlik olarak temsile kavusur.

Kuzey Afrika gogmenleri s6z konusu oldugunda go¢ eylemi ¢ogu zaman ikinci kusak tiyeleri
arasinda aile baglarinin zayiflamasina ve ebeveynlerinin dil ve kiiltiiriinden uzaklagsmalarina
yol agar; bu da kimlik ingasin1 bozar (Sayad, 1999, s. 319). Ancak Sebbar’in durumunda,
aktarim sorunu goé¢menlerinkinden farklidir; c¢ilinkii bu, alisilmadik bir aile gegmisini
(somiirgecilik, kiiltlirleraras1 gerilimler, savas, yerinden edilme) isaret eden belirli sosyo-
tarihsel degisikliklerin bir sonucudur. Bu da onun soy agaci mirasinin ve dolayisiyla kimlik
duygusunun azalmasina yol agmistir (Huston ve Sebbar, 1999, s. 161).

Sebbar’in La Blanche et la Noire novellast ise kimlikleri somiirge tarihi, hafiza, kiiltiirel
farklilik ve renkle baglantili sembolik hiyerarsilerle sekillenen, biri “beyaz”, digeri “siyah”
olarak tanimlanan iki kadin arasindaki karmasik iliskiyi konu alir. Eser, ten renginin toplumsal
ve sembolik bir igaretleyici olarak nasil islev gordiiglinii; kisinin toplumdaki yerini, kendini
algilamasini, gii¢ iliskilerini, hareket ve 6zgiirliik olanaklar1 nasil belirledigini irdeler.

Hikaye, Tunus’ta bir evde gecer ve birbirine tamamen zit goriinen iki kadinin genelevlerdeki
deneyimlerini ele alir. Isabelle, genelevler mahallesindeki gece deneyimlerini anlatan geng bir
Rus aristokrattir; Khadija ise 6zgiirliigiine kavusmus siyahi yaslh bir hizmetcidir ve 6zellikle
yoksul bir ¢ocukken Tunus’taki genelevlerde calistirilmak iizere toplanip gotiiriildiigi zor
zamanlar1 hatirlar. iki kadin, ¢éle dogru yapilacak bir yolculuk &ncesinde sohbet ederken,
Isabelle, Khadija’nin travmalarint ve mahrem hafizasini agiga vuran kehanet niteligindeki
riyasini dikkatle dinler ve yasli kadinin gegmiste yasadigi, iz birakan kirilma anlarma taniklik
eder.

La Blanche et la Noire’da Sebbar’1n lislubu ¢ogu zaman yogun, kisa ve sembolik bir anlat
bi¢cimine dayanir. Ciimleler, net agiklamalar yerine ¢cagrisim yoluyla ilerler; bu nedenle metin,
okuru pasif bir izleyici konumuna yerlestirmez, aksine, anlatidaki bosluklari doldurma ve
parcalar1 bir araya getirme gorevini okura birakir. Dahasi, aristokrat ile hizmet¢i arasindaki
karsitliklar, toplumsal iligkiler, sinifsal farklar ve tarihsel asagilanmalar bellegin sorgulamasini
mimkiin kilar. Bu noktada iki kadinin i¢ ice gecen anlatilar1 araciligiyla Sebbar, bireysel
hikayelerin toplumsal ve kiiltiirel yapilari nasil sekillendirdigini gozler oniine serer. Karakterler,

genelevler ve kapatilmis evler gibi mekansal referanslarla Tunus baglamina yerlestirilerek
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somiirgeci mantiklarin ve tahakkiim big¢imlerinin 6zel hayatlarda siiren etkilerini ima eder.
Anlatinin baginda Khadija bireysel hikayesiyle degil, eksiklikleriyle tanimlanir:
(...) Artik gitmek istemedigi Ote yakadakiler gibi degil; kactigi Bati ne
Cenevre’dir ne Paris ne de Marsilya. Bone’da kalmazdi; Koloni’den nefret
eder, orada zulme ugrardi. Ne babasi ne annesi ne kocasi olan bir kadin; eger
bir hizmet¢i ya da bir fahise degilse, bu deli kadin gibi yagsamazdi... (Sebbar,
2008, s. 7).

Yukaridaki metinden de anlasilacagi gibi mekanlar renklerde kodlanmaistir. “Bat1” (Cenevre,
Paris, Marsilya) ile “Koloni” (Bone) arasinda bir karsitlik kurulur. Bu karsitlik cografi olmaktan
cok, irksal ve semboliktir: Bati, beyazlik, merkez ve norm olarak addedilirken; koloni, siyahlik
ve dislanma kavramlariyla iliskilendirilir. Bu nedenle metindeki kadin figlirii (Khadija) i¢in
hicbir mekan tam anlamiyla ozgiirlestirici degildir. Renk, onun yerini dnceden belirlemis;

kimligi ise hem somiirgeci hem patriyarkal diizen i¢inde kusatilmistir.

Ote yandan, anlat1 iki miicadeleyi i¢ i¢e gecirir. Bunlar; kadinlar arasindaki tahakkiim
iligkileri olan feminist miicadele; digeri ise, irksal, kiiltirel ve dilsel mirasin yarattig1
esitsizlikleri temel alan postkolonyal miicadeledir. Dolayisiyla Sebbar (2008), tiim kadinlarin
ayn1 konumdan konusmadigini, ayn1 mesruiyete sahip olmadigini ve feminizmin homojen bir
alan olmadigin sezdirir. Bu baglamda renk, bir kez daha iktidar diline dontistir: basit bir fiziksel
ozellikten ziyade, bireyleri smflandiran, sessizligi oOrgiitleyen, s6z hakkina erigimi
kosullandiran, hiyerarsik olarak konumlandiran ve somiirge tarihinden miras kalan toplumsal
rollere atayan bir gosterge sistemi olarak isler (Fanon, 1952). Anlatida da Isabelle ve Khadija
simgesel roller iistlenir: Beyaz (Isabelle), mesru bir konusma alanindan seslenir; Siyah
(Khadija) ise daha konusamadan 6nce baskasinin bakisiyla tanimlanir. Renk, béylece Fanon’un
(1952) da dile getirdigi gibi bir simgesel diizen gibi isleyerek sdzden Once gelir, bakisi
yonlendirir ve sese erisimi kosullandirir:

Cole gidecektir, gider. Evde, kanepede uzanmis halde, gen¢ kadin -ona
Isabelle derler- dalgin diislere dalarak uykuya dalar; hizmetcisinin tespihinin
siyah taneleri yumusak bir ses ¢ikarir, miiezzinin ¢agris1 onu uyandirmaz.
Gece boyunca sehirde dolagsmistir (...) Uyur; mirildanilan dua onu sallayip
sakinlestirir. Yagh siyah kadinla birlikte, uslu, mutlu kiigiik bir kiz gibidir
(Sebbar, 2008, s. 8).
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Fanon’a (1952) gore somiirge diizeninde renk; bir konumlandirma vesilesi goriir, karakterler
arasindaki iliski heniiz s6z ortaya ¢ikmadan diizenlenmistir ve kadin bedenine toplumsal bir
anlam yiiklemistir. Yukaridaki alintidan da renk, sosyal siniflandirmay1 6zellikle uyku, dua ve
mekan iizerinden goriiniir kilar. Beyaz 6zne, somiirge mekaninda kendini evinde hisseder; sehir
onun dolasim alanidir. Geng kadin, gece boyunca sehirde dolasir, ama bu dolagim bir tehdit
degil, bir seriivendir. Uyku ise onun i¢in giivenli bir geri ¢ekilistir. Siyah 6zne ise ¢ogu zaman
beyaz hayatin arka plan miizigi gibidir; goriinmez ama islevseldir. Khadija’nin ritmi, beyaz
kadinin huzurunu korur. Bu anlamda renk, yerleri, sesleri ve sessizlikleri diizenleyen somiirgeci
bir toplumsal s6zdizimi gibi isler.

Sebbar’in Les femmes au bain (Kadinlar hamamz; 2006), Shérazade (Sehrazat; 2010). Je ne
parle pas la langue de mon pere (Babamin dilini konusmuyorum; 2016) gibi yapitlarinda
oldugu gibi La Blanche et la Noire anlatisinda da renk 6nemli bir betimleyici bir 6zellik tasir.
Ilgili baglamda Isabelle, egemen alanmi temsil eder ve Avrupa’yi, Fransiz dilini ve kiiltiirel
mesruiyeti cagristirir. Khadija ise irksallastirilmis, sessizlikle, dislanmayla ve dayatilan
bakislarla sekillenmis somiirgeci bir tarihin mirasgisidir. Bu baglamda iki kadin figiirii, beyaz
ve siyah arasindaki kargilagsmayi, hatta daha ¢ok gerilimi sahneye koyar:

Iste hizmetgilerin, biiyiilenmis ¢ocuklarm kulagina fisildadig1 giizel hikayeler
bunlardir. Oysa ayrica sdylenenleri duymazlar: kéle tiiccarlarinin ¢cocuk satin
aldigini; cocuklarin pazar yerinde sergilenmedigini, kéleligin bir siireligine
yasaklandigini, ama tiiccarlarin onlar1 nerede bulacaklarini bildiklerini; satig
vaadini bozacak bir kusur bulmak i¢in soyduklar1 erkek ve kiz ¢ocuklarini
(...) (Sebbar, 2008, s. 9).

Ilgili pasajda renk, yalmzca goriiniir bir 6zellik degil; hiyerarsileri kuran ve normallestiren
bir anlam sistemidir. Siyah beden metalastirilir; bir nesneye doniiserek insani 6zne olmaktan
cikar. Genelevler de 1rk ve cinsiyet ayrigmasmin en dikkat ¢eken vurgusudur. Siyah kadin
bedeni iki kat nesnelestirilir, yani irksal olarak asagidir ve cinsel olarak erisilebilir haldedir. Bu
eksende Sebbar, bu karanlik ekonomik ve cinsel diizeni 6ne ¢ikartarak somiirge sisteminin
gercekligini aciga cikarir.

Fanon’un (1961) isaret ettigi gibi, somiirge diizeninde siyah renk, konusmadan 6nce okunur;
deger, akil ve insanlik gibi kategoriler irksal hiyerarsi icinde dagitilir. Dahasi, kimin
secilecegini, kimin terk edilecegini ve kimin ehlilesecegini belirler. La Blanche et la Noire’da

da Sebbar, beyaz ile siyah arasinda kolay bir uzlasmayr reddeder. Her ne kadar iki kadin
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arasinda gerekli bir birlikte varolus olsa da bu birliktelik rahatsiz edicidir. Bunun temel nedeni
de dogrudan dile getirilemeyen, kirilmis bir postkolonyal bellektir:
Hizmetgiler onlar1 evin hamaminda ya da mahallenin umumi hamaminda
yikayacak, kiiclik bedenlerini giydirecekler. Bu iltifattan mutlu olan ¢ocuklar
secilmiglerdir; en iyiler, en gilizeller onlardir. Baba, anne, kardesleri;
yerylizliniin ve gogiin sefaletini unuturlar. Hizmetcilerin yumusak sesi onlari
ehlilestirir (...) Tanr1 tarafindan terk edilmis bu ¢ocuklar, bu evlerin esigine
kadar artik koruyucu meleklerinin himayesi altinda haz dolu giinler
yasayacaklardir; biri sagda, digeri solda... (Sebbar, 2008, s. 9).

Fanon’a (1961) goére sOmiirge sistemi siyah bedeni ham, dogal, eksik sayar ve onu
medenilestirme adina degistirmeye calisir. Yani beden, merkez kiiltiire uygun hale getirilir.
Yukaridaki pasaj da toplumsal simge olan rengin 6zellikle cocuk bedeni ve sefkat dili iizerinden
nasil kuruldugunu gosterir. Yikama ve giydirme yalnizca bakim degildir; bedenin yeniden
bicimlendirilmesidir. Bu ¢er¢evede Sebbar, siyah bedenini, beyaz 6znenin bakisi altinda siirekli
degerlendirildigini yansitir. Ev, koruyucu meleklerin himayesinde bir sigiak gibi goriinse de
bu melekler, aslinda denetimin metaforudur. Birinin sagda, birinin solda olmasi ¢ocuklarin her
an gozetim altinda olmasina isaret eder.

Mbembe’ye (2013) gore 1k, modernligin diinyay:1 tasnif etme araglarindan biridir; bu
nedenle beden, daha en bastan belirli bir anlam sistemi i¢inde konumlandirilir. Siyah 6zne
konusmadan 6nce hakkinda konusulur: renk, onlar adina konusan sosyal bir dil islevi goriir. La
Blanche et la Noire’da da ten rengi, 6znenin konusmasindan dnce gelir ve onu hemen hiyerarsik
bir diizene yerlestirir. Yani, somiirge diizeninde renk yalnizca bir kimlik degil, hareketin,
arzunun ve aidiyetin sinirlarini belirleyen toplumsal normdur: “(...) ve kadinlar- aski
“baslatmak™ i¢in asir1 gosterisli uyurgezerler. Cocuklar, ayrilmis mahallenin evinden
cikmayacaklardir; bazilar1 6liimii, bazilar1 kacis1 segecektir. Yakalanirlarsa zincire vurulurlar.
Koye donerlerse onlara kim misafirperverlik gosterecektir?” (Sebbar, 2008, s. 10). Anilarda da
kadinlarin “uyurgezer” olarak betimlenmesi, arzunun bilingli bir se¢cim degil, yari-bilingli bir
siiriiklenis gibi sunuldugunu gosterir. Ask, Ozgiir olmayip, iktidar iligkiler1 tarafindan
yonlendirilmektedir. Bununla birlikte somiirge diizeninde renk yalnizca bir farklilik degil,
Oznenin tarihini, hafizasin1 ve kokenini belirleyen bir anlam sistemidir. Yani 6zne, temsil
rejimleri i¢inde kurulur (Hall, 1980). Somiirgelestirilmis 6zne sinir1 agmaya yoneldiginde,

egemen diizen onu derhal yeniden konumlandirarak hem mekansal hem de toplumsal diizlemde
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bir ara konuma hapseder. Bu miidahale, 6znenin siirekliligini bozarak kimligin boliinmesine ve
pargal1 bir varolusa yol acar.

Toplumsal diizende bazi bedenler daha genis bir goriiniirliik ve dolasim alanina sahipken,
bazilar1 daha yogun gbzetim ve sinirlamayla kars1 karsiya kalir. (Foucault, 1975). Sebbar’in
eserinde de siyah kadin tam bir 6znellige ulasamaz, her seyden once “konumlandirilmistir’™:
“Oysa onun (Khadija’nin) gbzeten bir atas1 yoktur; kiskangliktan korunacak ne miicevheri ne
de mal1 vardir. Higbir sey. Hicbir seyi yoktur. O, bir higtir, ama bunu giilerek sdyler; giizel eli
agzim Orterken...” (Sebbar, 2008, s. 13) ifadelerinden de sezinlenecegi gibi Khadija’nin ten
rengi onun Oniinde konusur ve ozerk bir “ben”in ortaya ¢ikmasini engeller. S6z konusu
baglamda Sebbar da Fanon ve Foucault gibi beyaz bakisi temel tahakkiim mekanizmasi olarak
vurgular. Beyaz kadin bakar, gozlemler, adlandirir; siyah kadinsa karsilik veremeyecek sekilde
bakisa maruz kalir.

Diger yandan, La Blanche et la Noire, siyah 6znenin yalnizca bireysel yoksunlugunu degil;
somiirge diizeninde mekansal olarak kapatilmasini da anlatir. Khadija’nin yasadigi ev yalnizca
bir yasam alan1 degil; ayn1 zamanda iktidarin mekansal merkezidir. Ozne, kamusal alana degil,
hizmet alanina aittir: “Cocuklugumdan beri efendinin evinden ayrilmadim ne sehirden ¢iktim
ne de bu iilkeyi gordiim. Bu iilkenin nerede oldugunu bile bilmiyorum; denizin ¢ok yakin
oldugu soylenir. Cocukken bile dalgaya kadar gitmedim, ¢iplak ayaklarimi kopiige sokmadim™
(Sebbar, 2008, s. 14). Yash kadin, fiziksel olarak sehirde olsa bile hareket 6zgiirliiglinden
mahrumdur. Dolayisiyla renk burada bir bariyerdir. Deniz ise yalnizca cogratya olmayip; ufuk
ve acgiklik demektir. Khadija, denizi “sOylendigi kadar” bilir ancak deneyimlemez. Bu da
sOmiirgelestirilmis 6znenin ¢ogu zaman diinyay1 dogrudan yasayamadigi, diinyanin kendisine
anlatildigini gosterir.

Fanon’a (1952) gore, 1rksal tahakkiim dilsel yabancilasmaya yol agar: konugmak, 6tekinin
dilinde, onlarin normlarina gére konugmaktir. Sebbar’in metninde de siyah kadin az konusur,
konustugunda ise, tamamen kendisine ait olmayan bir ¢erceve i¢inde soz alir. Bu durum da her
zaman yetersiz ve asla tam olarak mesru olmayan bir konusma yaratir:

“... Anlat, ama ben deniz hakkinda hi¢bir sey bilmiyorum. Peki ya sen?”

— “Denizi bilirim; denizciler ve liman iscileri i¢in yazarlik yaptigim limanlari
bilirim; bir limandan 6tekine giden gemileri bilirim. Deniz... Ben ¢6lii tercih
ederim.”

— “Colu, onu gectim...”

— “(...) Bana ne evden ne de sehirden hi¢ ayrilmadigini séyledin. Hangi ¢61? Riiya
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mi1 gérdiin?”
— “Riiya goriiyorum, evet ve rilyalarim kehanet gibidir...” (Sebbar, 2008, s. 15).

Somiirge evreninde hareket 6zglirliigi esit dagilmaz. Bu baglamda Dogu’nun temsili sadece
soylemsel degil, mekansal bir hiyerarsi de liretir. Bu hiyerarsi, kimin “diinya vatandas1” olarak
dolasabilecegini, kimin yerel, sabit ve gozetlenen bir 6zne olarak kalacagim belirler (Said,
1979). Dolayisiyla somiirgelestirilmis 6zne ¢ogu zaman dilinyayr deneyimlemez; onu
diisleyerek kurar. Yukaridaki diyalog da ozellikle deniz-¢6l karsithigr riiya anlatist {izerinden
ayrismayi goriiniir kilar. Deniz, limanlar, gemiler ve dolasim gibi kelimeler hareket, ticaret ve
modernite imgesidir ve Isabelle onu, “bilirim” diyerek sahiplenir. Co6l ise yerli cografyayi,
kokeni ve igsel alani simgeler. Ancak ¢6l burada fiziksel bir yer olmaktan G6te hayali bir
mekandir; ¢linkii Khadija evden ve sehirden hi¢ ayrilmamistir.

Metin, yalnizca bireysel bir karakter betimlemesi degil; ayn1 zamanda kadinlik, mekén ve
toplumsal normlar {izerine bir sorgulamadir, Khadija ile sohbeti esnasinda 6zellikle Isabelle’in
aidiyetsizligini ve “ev” ile kuramadig iliskiyi agiga cikarir. “Bu baris sehrinde uzun siire
kalamayacaksin. Bir odada yasamay1 bilmiyorsun; kadinlarin evi, annelerin evi... Giizel bir
avlu, biiyiik bir bahge olsa bile; portakal agaclari, incirler, kayisilar, kirmizi ve beyaz
begonvillerle dolu teraslar olsa bile... Ev seni korkutuyor” (Sebbar, 2008, s. 15). Metinde ev,
estetik, huzurlu ve geleneksel bir mekan olarak tasvir edilir. Ancak bu giizellik, Isabelle i¢in bir
siginak degil, bir kapanma alanidir. Bununla birlikte, toplum i¢in kadinlik ise evle 6zdeslesmek,
yerlesik olmak, annelik ve diizenle uyumlu olmak demektir: “(...) Nereye gidiyorsun? Insanlar
senin kadin olmadigini sdyliiyor, ben ise senin bir kadin oldugunu biliyorum: zarif ve giizel bir
kadin, benim Isabelle’im; ama kentin, evin yasam kuralina uymayan bir kadin, bir...” (Sebbar,
2008, s. 15) Khadija’nin sdylemlerinden de anlasilacagi gibi Isabelle, gidip gelen, kentte
dolasan, evde uzun siire kalamayan dolayisiyla evin yasam kuralina uymayan bir kadindir. Yani
kadinlig1 biyolojik degil; toplumsal performans olarak sorgulanmaktadir. Bu da Sebbar’in kadin
kimligini sinirlart belirsiz, hareketli ve catigmali bir kategori olarak tasavvur ettigini ortaya
koyar. Bununla birlikte kadinlik, namus ve kamusal alan arasindaki iligkiyi de sert bir bigimde
aciga c¢ikarir. Sebbar burada toplumsal yargi mekanizmasini sahneler. Toplumda erkeklere
taninan hareket 6zgiirliigii, kadin i¢in ahlaki bir suca doniisiir. Kadinin bedeni, kamusal alanda
stirekli denetim altindadir. Sebbar bu ikiligi gostererek, toplumun kadinlari nasil dar
kategorilere hapsettigini elestirir.

Anlatinin sonunda ise Sebbar, konusmanin yalnizca iki kadin arasindaki duygusal bir sahne

olmadigini; renk, aidiyet ve yer meselesinin nasil 6nceden belirlenmis bir anlam sistemi i¢inde
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isledigini gosterir. Khadija Isabelle’i tanimlamaya caligir ancak bu tanimlama 6zgiir degildir;
toplumsal normlara gore yapilir: “(...) gdcebesin, ne kadar siire boyle dolasacaksin? Bu yildan
sonraki yil birlikte konusacagiz, birlikte dua edecegiz, bir yabanciyla tanisacaksin, o senin
hayatinin topraklarina, Cezayir’e yabanci olmayacak (...) onu kendi canin gibi seveceksin ve o
da seni sevecek, iste bu kadar...” (Sebbar, 2008, s. 24). Ciimledeki gelecek zaman kipleri
(“konusacagiz”, “dua edecegiz”, “tanisacaksin”, “seveceksin”) tesadiif degildir; 6znenin kendi
iradesinden bagimsiz olarak onun adina yazilmig bir senaryoya isaret eder. Diger yandan
Isabelle i¢in mesele sudur: O, beyaz, aristokrat kokenli, hareketli ve gdgebe bir karakterdir. Bu
nitelikler, Tunus baglaminda onu geleneksel kadinlik diizeninin disinda konumlandirir. Ancak
bu dolasma hali kalic1 degildir; kadin sonunda evlilik, din ve ulusal aidiyet gibi toplumsal
normlar tarafindan yeniden sabitlenmeye zorlanacaktir. Buna karsilik geng aristokrat kadin, bu
dayatilmis sinirlar1 asma egilimi gosterir.

Bunun yani sira, kadinlarin nerede duracagi, kimin evde kalacagi ve kimin gidecegi de
onceden belirlenmistir. Siyah kadinin kalmasi, gen¢ olanin gitmesi de tesadiif degildir; ¢linkii
giden 6zne hareket halindedir ve hala yerini aramaktadir: (...) “Benimle gidecek misin?” Hayur,
kizim, hayir. Bu ev benim evim. Sen gideceksin, ama nereye gidersen git seninle olacagim,
Tanr1 seninle” (Sebbar, 2008, s. 24). Yani kadinlar birbirlerine sevgiyle sarilsalar bile, onlari
konumlandiran toplumsal normlar ve gii¢ iliskileri varligin1 siirdiirmeye devam etmektedir.

3. SONUC

Somiirgeciligin yalnizca politik ya da ekonomik bir sistem degil; 6znenin bilincini, beden
algisin1 ve diinyayla kurdugu iligkiyi sekillendiren biitiinsel bir iktidar rejim oldugunu savunan
Frantz Fanon, Peau noire, masques blancs adl1 yapitinda rengin toplumsal kodlarla isledigi
fikrini anlamaya calisir. Fanon’a gore rengin bu sekilde siki bir gorev iistlenmesi onun,
toplumsal bir sozdizimi gibi yapilandirilmasindan, neyin, kim tarafindan sdylenebilecegini
belirlemesinden ve karakterlerin iradesinden bagimsiz bi¢imde anlam {iretmesinden
kaynaklanmaktadir. Dolayisiyla burada renk yalnizca fiziksel bir 6zellik degildir; toplumsal
diizende aktif bir rol oynayan, kimlik, konum ve deger belirlemede 6nemli bir aragtir.

Fanon’un diisiincesinde siyah 6zne, oncelikle kendi s6ziinii kuran bir biling olarak degil,
daha en bastan toplumsal bakis tarafindan anlamlandirilmis ve konumlandirilmis bir beden
olarak ortaya ¢ikar. Somiirgeci diizenin bakisi, 6zellikle siyah kadinin kendini algilayis bigimini
derinden etkiler; 0z-imaj1 ise disaridan yiiklenen degerler ve hiyerarsiler tarafindan
sekillendirilir. Bu baglamda “beyazlagsma” arzusu, basit bir taklit ya da 6zdeslesme istegi degil;

taninma, kabul gorme ve dislanmadan kaginma g¢abasiyla iliskili psikolojik bir savunma
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mekanizmasidir. Kadin bedeni ise kolonyal arzunun, irksal hiyerarsinin ve sinifsal ayrimlarin
kesistigi bir diizlemde konumlanir. Bu anlamda renk, 6znenin hem toplumsal konumunu hem
de duygusal diinyasin1 belirleyen ¢ok katmanli bir gostergedir.

Bu ¢er¢evede, Leila Sebbar’in La Blanche et la Noire adli novellasi, beden, renk ve bakis
arasindaki iliskinin tahakkiim ve 6znellik imkani tiretebilmesi agisindan postkolonyal edebiyat
icinde dikkat c¢ekici bir konumda yer alir. Sebbar, geng aristokrat Isabelle ve hizmetci Khadija
karakterleri tizerinden kadin bedenine, tarihsel hafizaya ve renk kimligine yiiklenen toplumsal
anlamlar1 sorunsallastirir; bu anlamlarin nasil kuruldugunu ve nasil igsellestirildigini goriiniir
kilar.

Sebbar’in anlati diizeyindeki bireyi, kendini ifade etmeden Once, bedeni araciligiyla
okunmus ve konumlandirilmistir. Bu baglamda siyah kadin Khadija konusmadan once
incelenir, yorumlanir ve konumlandirilir; beyaz kadin Isabelle ise daha fazla hareket
ozgiirliigiinden ve sembolik mesruiyetten yararlanir. Bu nedenle aralarindaki iligki tarafsiz
degildir; somiirge tarihiyle yogrulmustur.

Diger yandan anlati, iki miicadele alanini kesistirir: ilki kadinlar arasindaki gii¢ iliskilerini
goriiniir kilan feminist miicadele; ikincisi ise 1irksal, kiiltiirel ve dilsel mirasin {rettigi
esitsizliklere dayanan postkolonyal miicadeledir. Bu yoniiyle Sebbar, tiim kadinlarin ayni
yerden konugmadigini ve esit bir mesruiyete sahip olmadigini gostererek feminizmin homojen
bir alan olmadigin1 ima eder. Bu baglamda, Fanon’un (1952) isaret ettigi gibi renk, yalnizca
fiziksel bir ozellik degil; bireyleri smiflandiran, s6z hakkini belirleyen ve onlari tarihsel
hiyerarsiler i¢cinde konumlandiran bir iktidar gostergesi olarak isler. Kadinlarin aralarinda
samimi bir bag kurmus olsalar bile, onlar1 belirli konumlara yerlestiren smifsal, irksal ve
kiiltiirel kodlar igslemeye devam eder. Yani sevgi, yapisal esitsizligi askiya almaz. Aksine, bu
yakinlik anlari, arka plandaki gili¢ iligkilerini daha goriiniir kilar. Kadinlar 6zne olarak
birbirlerine yonelirken, ayni anda tarih tarafindan big¢imlendirilmis konumlarini da tasirlar.
Dolayistyla Sebbar, La Blanche et la Noire anlatisi lizerinden somiirgeci yapinin yalnizca digsal
bir sistem degil; bedenlerde, bakista ve iligkilerin en mahrem anlarinda bile etkisini siirdiiren
bir iktidar rejimi oldugunu hatirlatir.
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OZET

Hidrolojik zaman serileri karakteristik yapilar1 geregi dogrusal olmayan ve duragan bir yapiya
sahiptir. Geleneksel istatistiksel ve kavramsal metodojiler giinlimiizde karmasik zamansal
bagimliliklar1 yakalamada zorluklar yasamaktadir. Bu durum, gelismis veri odakli tekniklerin
arastirilmasinin potansiyel bir ¢oziim olarak 6nemli bir deger tasiyabilecegini daha da
giiclendirmektedir. Mevcut durumun {istesinden gelmek i¢in bu calismada, giinlik nehir
akimlari ile Uzun Kisa Siireli Bellek (LSTM) aglarina dayal hiyerarsik olarak optimize edilmis
bir derin 6grenme yontemi Onerilmistir. Temel LSTM yapisinin, Pargacik Siirii Optimizasyonu
(PSO) ve Riiya Optimizasyon Algoritmasi (DOA) entegrasyonu yoluyla gelistirilmis LSTM-
PSO-DOA hibrit modeli sunulmustur.

Modellerin performans: Tiirkiye'deki Yesilirmak Nehri Havzasi i¢inde yer alan hidrolojik
olarak birbirinden farkli ii¢ 6l¢iim istasyonundan (Sarsi, Kiirtiin ve Kosmasat) elde edilen
glinlik akig verileri kullanilarak 6l¢iilmistiir. Model analizlerinde birgok test-egitim orani
denenmistir ve optimum kosullar %80 egitim-%20 test verisi ile ¢alismaya dahil edilmistir.
Istatistiksel 6lciim metriklerinin degerlendirilmesi, K&k Ortalama Kare Hatasit (RMSE),
Ortalama Mutlak Hata (MAE), Determinasyon Katsayisi (R?), Nash-Sutcliffe Verimliligi
(NSE) ve Kling-Gupta Verimliligi (KGE) kullanilarak gerceklestirilmistir. Ayrica, Taylor
diyagramlari, Box-plot ve Beeswarm dagilim grafikleri Ol¢lim metriklerine ek olarak
verilmistir. Calismadan elde edilen bulgularda, Sarsi’da LSTM modeli RMSE 0,0608 ve R?
0,8423, LSTM-PSO modeli RMSE 0,0601 ve R? 0,8460 degerlerine ulagirken, LSTM—-PSO-
DOA modeli RMSE 0,0591 ve R? 00,8510 ile en 1yi sonucu saglamistir; Kiirtiin’de en diisiik hata
LSTM modelinde RMSE 0,6262 ve R? 0,7893 ile elde edilmis, LSTM-PSO daha diisiik
performans gostermis, LSTM—-PSO-DOA ise daha dengeli sonug iiretmistir; Kogmasat’ta ise
LSTM, RMSE 0,1223 ve R? 0,8745, LSTM-PSO RMSE 0,0584 ve R* 0,9712 degerlerine
ulagirken, LSTM-PSO-DOA RMSE 0,0555 ve R? 0,9740 ile en yuksek dogrulugu saglayarak
onerilen yaklasimimn {istiinliigiinii ortaya koymustur. Onerilen hibrit modelin nehir akim

tahminlerinde yliksek dogruluk ve basari elde ettigi gézlemlenmistir. Caligma hibrit yontemin
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su kaynaklar1 yonetiminde, yerel kullanicilara ve kuruslara katki saglayacagini ortaya
koymustur.

Anahtar Kelimeler: Uzun Kisa Siireli Bellek (LSTM), Pargacik Siirii Optimizasyonu (PSO);
Riiya Optimizasyon Algoritmasi (DOA), nehir akim tahmini, su kaynaklar1 yonetimi

A HYBRID DEEP LEARNING AND OPTIMIZATION APPROACH BASED ON
LSTM-PSO-DOA FOR RIVER FLOW FORECASTING: A CASE STUDY OF THE
YESILIRMAK BASIN
ABSTRACT

Hydrological time series are inherently nonlinear and non-stationary, making the modeling of
complex temporal dependencies a challenging task for traditional statistical and conceptual
approaches. This limitation highlights the growing importance of advanced data-driven
techniques as potential solutions. To address this issue, this study proposes a hierarchically
optimized deep learning framework based on Long Short-Term Memory (LSTM) networks for
daily river flow forecasting. The conventional LSTM architecture is enhanced through the
integration of Particle Swarm Optimization (PSO) and the Dream Optimization Algorithm
(DOA), resulting in a hybrid LSTM—PSO-DOA model.

Model performance was evaluated using daily streamflow data obtained from three
hydrologically distinct gauging stations (Sarsi, Kiirtiin, and Kogmasat) within the Yesilirmak
River Basin in Turkiye. Various training-testing ratios were examined, and the optimal
configuration was determined as 80% training and 20% testing data. Model accuracy was
assessed using Root Mean Square Error (RMSE), Mean Absolute Error (MAE), Coefficient of
Determination (R?), Nash-Sutcliffe Efficiency (NSE), and Kling—Gupta Efficiency (KGE). In
addition, Taylor diagrams, box plots, and beeswarm plots were used to provide comprehensive
performance comparisons.

The results demonstrate that the proposed hybrid model generally outperformed the standalone
LSTM and LSTM-PSO models. In particular, the LSTM-PSO-DOA model achieved the
highest predictive accuracy at the Kosmasat and Sars1 stations, while producing balanced and
competitive results at Kdrtiin. Overall, findings indicate that the proposed hybrid framework
significantly improves daily river flow forecasting performance. The study suggests that the
developed approach can support sustainable water resources management and provide practical
benefits for decision-makers and local stakeholders.

Keywords: Long Short-Term Memory (LSTM), Particle Swarm Optimization (PSO); Dream
Optimization Algorithm (DOA), streamflow forecasting, water resources management.

58




L\QB‘\C‘ Ly

z,(,% ISARC academy

INTERNATIONAL SCIENCE AND ART RESEARCH CENTER

DiJITAL CAGDA ALGORITMIK iLETiSiM VE ORGUTSEL SiNERJi:
KARAR ALMA, VICDAN VE KOLEKTIF DAVRANISIN DONUSUMU

Asst.Prof.Dr. Ferhat Atik

Girne Amerikan Universitesi ,Iletisim Fakiiltesi, {letisim ve Medya Yénetimi
Girne, KKTC

ORCID: 0009-0008-9089-9051

Dr. Beste Zakoglu

Rauf Denktas Universitesi ,Isletme Fakiiltesi,Business Administration
Lefkosa, KKTC

ORCID: 0009-0000-3448-2077

OZET

Bu kavramsal c¢alisma, dijital ¢agda algoritmik iletisim, orgiitsel sinerji ve kolektif davranig
arasindaki karmasik iliskiyi incelemektedir. Dijital platformlar ve algoritma tabanli iletisim
sistemlerinin hizla yayginlagsmasi, orgiitlerde geleneksel karar alma siireglerini ve davranig
dinamiklerini kokli bigimde doniistirmektedir. Calisma, algoritmik iletisimin iletisim ve
koordinasyon siireclerini  kolaylastirirken, bireysel sorumluluk ve vicdan algisini
golgeleyebilecegi ve bu durumun orgiitsel sinerji tizerinde paradoksal etkiler yaratabilecegi
iizerinde durmaktadir. Orgiitsel davranis disiplini ve iletisim kuramlari cercevesinde, dijital
araclarin kolektif karar alma, etik farkindalik ve galisan davraniglarinin uyumu tizerindeki
etkileri kavramsal olarak ele alinmaktadir. Calisma, algoritmik iletisimin verimlilik ve
koordinasyonu artirabilecegini; ancak ayni zamanda calisanlarin 6zerkligini ve ahlaki
sorumlulugunu zayiflatarak igbirligi ve kolektif davranisin niteligini olumsuz etkileyebilecegini
savunmaktadir. Orgiitsel sinerji, yalmizca koordineli etkilesimlerin sonucu olarak degil, aym
zamanda iletisim bigimleri ve kolektif davranis tarafindan sekillendirilen psikolojik ve
davramigsal bir fenomen olarak degerlendirilmistir. Onerilen kavramsal cergeve, dijital iletisim,
davranigsal etik ve sinerji kuramlarini birlestirerek algoritmik sistemlerin orgiitsel davranig
alani tizerindeki hem kolaylagtirict hem de sinirlayici rollerini ortaya koymaktadir. Bu ¢alisma,
dijital cagda orgiitsel sinerji, iletisim ve davranis iligkilerini daha biitiinciil bir perspektifle
anlamak isteyen arastirmacilar ve uygulamacilar igin teorik ve pratik katkilar sunmaktadir.
Anahtar kelimeler: Dijital iletisim, algoritmalar, orgiitsel davranis, sinerji, kolektif davranis,

vicdan.
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ALGORITHMIC COMMUNICATION IN THE DIGITAL AGE AND
ORGANIZATIONAL SYNERGY: THE TRANSFORMATION OF DECISION-
MAKING, CONSCIENCE, AND COLLECTIVE BEHAVIOR
ABSTRACT

This conceptual study examines the complex relationship between algorithmic communication,
organizational synergy, and collective behavior in the digital age. The rapid proliferation of
digital platforms and algorithm-driven communication systems is fundamentally transforming
traditional decision-making processes and behavioral dynamics within organizations. The study
highlights how algorithmic mediation in communication can facilitate coordination while
simultaneously obscuring individual responsibility and conscience, producing paradoxical
effects on organizational synergy. Drawing on organizational behavior and communication
theories, the research conceptually analyzes how digital tools influence collective decision-
making, ethical awareness, and alignment of employee behavior. The study argues that while
algorithmic communication can enhance efficiency and coordination, it may also reduce
employees autonomy and moral accountability, negatively affecting the quality of
collaboration and collective behavior. Organizational synergy is examined not only as the
outcome of coordinated interactions but also as a behavioral and psychological phenomenon
shaped by communication patterns and collective dynamics. The proposed conceptual
framework integrates insights from digital communication, behavioral ethics, and synergy
theory to illustrate the dual role of algorithmic systems as enablers and constraints of
organizational behavior. This study provides theoretical and practical contributions for
researchers and practitioners seeking a holistic understanding of the interplay between digital
communication, behavior, and organizational synergy in contemporary workplaces.
Keywords: Digital communication, algorithms, organizational behavior, synergy, collective
behavior, conscience.

1. GIRIS

Dijitallesme, orgiitlerin yalnizca teknik altyapilarini degil; iletisim bigimlerini, karar alma
siireclerini ve Kolektif davrams kaliplarini da koklii bigimde doniistirmektedir. Ozellikle
algoritma temelli iletisim sistemlerinin yayginlasmasi, Orgiitsel etkilesimin hizin1 ve
koordinasyon kapasitesini artirirken, bireysel sorumluluk, etik muhakeme ve vicdan gibi insani
boyutlarin nasil konumlandigina iliskin yeni tartismalar1 da beraberinde getirmistir (Castells,
2010; Zuboff, 2019). Giiniimiizde orgiitsel iletisim, giderek artan bigimde algoritmik filtreler,

otomatik oneri sistemleri ve veri odakli performans gostergeleri {izerinden yapilandirilmakta;
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bu durum, orgiitsel sinerjinin niteligini ve kolektif davranisin karakterini yeniden diisiinmeyi
zorunlu kilmaktadir (Leonardi, 2018).

Klasik orgiitsel kuramlarda sinerji, bireysel katkilarin toplamini asan bir kolektif tiretim
kapasitesi olarak tanimlanmis; bu kapasitenin temelinde ortak anlam tiretimi, karsilikli giiven
ve sorumluluk bilinci yer almistir (Barnard, 1938; Katz & Kahn, 1978). Ancak dijital ¢agda
orgiitler, insan merkezli etkilesimlerden giderek uzaklasarak algoritmik diizenleme mantigiyla
isleyen yapilara doniismektedir. Bu doniisiim, sinerjinin yalnizca teknik uyum ve verimlilik
artistyla m1 tanimlanacagi, yoksa psikolojik, davranigsal ve etik boyutlar1 da iceren g¢ok
katmanli bir siire¢ olarak mi1 ele alinacagi sorusunu giindeme getirmektedir (Ashforth & Anand,
2003; Orlikowski & Scott, 2016).

1.1. Arastirmanin Amaci ve Onemi

Bu ¢alismanin temel amaci, algoritmik iletisimin orgiitsel sinerji ve kolektif davranis tizerindeki
etkilerini kavramsal bir ¢ergevede incelemek ve dijital ¢agda vicdan ve sorumluluk olgusunun
orglitsel baglamda nasil dondistiigiini ortaya koymaktir. Calisma, algoritmik iletisimin
orgiitlerde koordinasyonu ve verimliligi artirict bir arag olarak islev gordiigiinti kabul etmekle
birlikte, bu stirecin bireysel 6zerklik ve ahlaki sorumluluk {izerinde yaratabilecegi golgeleme
etkilerine dikkat ¢cekmektedir (Zuboff, 2019; Floridi, 2016).

Aragtirmanin 6nemi, algoritmik sistemlerin orgiitsel davranis tizerindeki etkilerini yalnizca
performans ve etkinlik ekseninde degil; etik farkindalik, kolektif sorumluluk ve iletisimsel
etkilesim baglaminda ele almasindan kaynaklanmaktadir. Literatiirde orgiitsel sinerji
cogunlukla ¢ikti artis1 ve uyum kavramlariyla iligskilendirilmis; davranigsal ve ahlaki boyutlari
ikincil planda kalmigtir (Salas et al., 2015). Bu ¢alisma, sinerjiyi yalnizca yapisal bir sonug
degil, iletisim bigimleri ve kolektif davranis tarafindan sekillenen psikolojik ve etik bir siireg
olarak ele alarak literatiirdeki 6nemli bir boslugu doldurmayi amaglamaktadir.

1.2. Dijital Cagin Orgiitler Uzerindeki EtKisi

Dijital cag, orgiitleri hiyerarsik ve gorece duragan yapilardan, ag temelli ve siirekli veri tireten
dinamik sistemlere doniistirmiistiir. Bu doniisiim, karar alma siireglerinin hizlanmasina,
iletisim kanallarinin gesitlenmesine ve mekansal sinirlarin biiyiik 6l¢tide ortadan kalkmasina
olanak tanimigtir (Castells, 2010). Bununla birlikte, orgiit i¢i iliskilerin giderek daha fazla
algoritmik sistemler tarafindan aracilanmasi, insan etkilesiminin niteliksel boyutunu zayiflatma
potansiyeli tagimaktadir (Leonardi, 2018).

Algoritma temelli yonetim ve iletisim pratikleri, ¢ogu zaman seffaflik ve nesnellik iddiasiyla

sunulsa da, karar siireglerinin anonimlesmesine ve sorumlulugun bireyler arasinda dagilmasina
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neden olabilmektedir (Beer, 2017). Bu durum, ¢alisanlarin orgiitsel eylemler tizerindeki 6znel
etkilerini ve etik muhakeme kapasitelerini zayiflatmakta; vicdan, bireysel bir refleks olmaktan
cikarak sistemsel siiregler i¢inde islevsizlesebilmektedir (Bauman, 1989; Floridi, 2016).

1.3. Algoritmik Tletisim ve Orgiitsel Sinerji

Algoritmik iletisim, iletisimin igeriginden ¢ok dolasim hizini, dlgiilebilirligini ve performans
ciktilariyla iliskisini onceleyen bir iletisim rejimi olarak tanimlanabilir (Gillespie, 2014).
Orgiitsel baglamda bu rejim, sinerjiyi ortak anlam iiretimi ve karsilikli etkilesim iizerinden
degil; gorev uyumu, zamanlama ve ¢ikti optimizasyonu iizerinden insa etmektedir. Bu durum,
sinerjinin nicel olarak artmasina katki saglarken, nitel ve etik boyutlarinin zayiflamasina yol
acabilmektedir (Orlikowski & Scott, 2016).

Bu caligsma, orgiitsel sinerjiyi yalnizca koordineli etkilesimlerin sonucu olarak degil; iletisim
bi¢imleri, kolektif davranis kaliplar1 ve vicdani farkindalik tarafindan sekillenen ¢ok boyutlu
bir siire¢ olarak ele almaktadir. Algoritmik iletisim, bu siireci bir yandan kolaylastirirken, diger
yandan bireysel sorumlulugun goriinmezlesmesine ve etik yiikiin sistemlere devredilmesine
zemin hazirlamaktadir. Bu ikili yap1, dijital gagda orgiitsel sinerjinin paradoksal dogasini ortaya
koymaktadir (Ashforth & Anand, 2003; Zuboff, 2019).

1.4, Arastirma Sorulari

Bu calisma, dijital ¢agda algoritmik iletisim ile oOrgiitsel davramig Algoritmik Yonetim
arasindaki iliskiyi yalnizca teknik ve yonetsel bir doniisiim olarak degil; ayn1 zamanda etik,
psikolojik ve iletisimsel boyutlar1 olan ¢ok katmanli bir siire¢ olarak ele almakta ve bu iliskiyi
derinlemesine incelemek amaciyla asagidaki arastirma sorularina odaklanmaktadir. Aragtirma
sorular1, algoritmik sistemlerin o6rgiit i¢i etkilesimleri nasil yeniden yapilandirdigini, kolektif
davranigin niteligini hangi mekanizmalar {izerinden doniistiirdiigiinii ve bu doniistimiin 6rgiitsel
sinerji iizerinde ne tiir ¢eliskili sonuglar tirettigini anlamay: hedeflemektedir.

Bu baglamda ilk olarak, algoritmik iletisimin orgiitsel sinerjiyi hangi iletisimsel ve
davramssal mekanizmalar aracihgiyla doniistiirdiigii sorgulanmaktadir. Bu soru, sinerjinin
ortak anlam {iretimi, karsilikli etkilesim ve sorumluluk paylasimi gibi klasik bilesenlerinin
algoritmik aracilik altinda nasil yeniden tanimlandigini ortaya koymay1 amaglamaktadir.
Ikinci olarak, dijitallesen orgiitlerde kolektif davranis bicimlerinin bireysel sorumluluk ve
vicdan algisini nasil etkiledigi incelenmektedir. Bu soru, algoritmik yonlendirme ve otomatik
karar siireglerinin, ¢alisanlarin etik muhakeme kapasiteleri ve eylemlerinin ahlaki sonuglarina

iliskin farkindaliklari tizerindeki etkilerini goriiniir kilmay1 hedeflemektedir.
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Son olarak, algoritmik sistemlerin yayginlasmasimin orgiitsel sinerjinin nicel (verimlilik,
hiz, ¢aikti uyumu) ve nitel (isbirligi, giiven, etik tutarhlik) boyutlar1 arasinda nasil
paradoksal sonuclar iirettigi arastirilmaktadir. Bu soru, dijital cagda orgiitsel sinerjinin neden
ayn1 anda hem gii¢clenen hem de kirilgan hale gelen bir yap1 sergiledigini agiklamaya yonelik
biitiinciil bir analitik ¢er¢eve sunmay1 amaglamaktadir.

2. LITERATUR TARAMASI

Bireylerin ve gruplarin orgiit i¢indeki davraniglarini arastiran orgiitsel davranig disiplini;
psikoloji, sosyoloji ve antropoloji basta olmak iizere ¢esitli davranis bilimlerinin katkilariyla
olusturulmus uygulamali bir davranis bilimi olarak tanimlanmaktadir (Ashkanasy & Dorris,
2017). Diger bir ifade ile 6rgiitsel davranig, orgiitsel ortamlarda bireylerin davranisini, orgiitiin
yapisini Ve birey-orgiit arayiiziinii anlamaya ¢alismakta (Griffin & Moorhead, 2017), bireylerin
igsyerlerinde nasil etkilesimde bulunduklarini ve tepki verdiklerini ¢6ziimlemeyi hedefleyerek,
olup bitenlere sistematik bir ¢alisma uygulamaktadir. Yapilan ¢alismalar sonucu elde edilen
bulgular orgiitlerin etkinligini arttirmak i¢in kullanilmakta, kanita dayali uygulamalar ile,
basarili olunabilecek kosullar igin olasiliklar tiiretilmekte ve c¢alisanlar ile yoneticiler, bu
bilgiler ile bir takim kararlar alabilmektedirler.

Giintimiizde orgiitsel davranis alanindaki uygulamalar, yapay zeka sistemleri ile 6nemli 6l¢iide
gelismekte (Robbins & Judge, 2024), 6rgiitsel davranis disiplini, bireylerin ve gruplarin 6rgiit
icindeki tutum ve eylemlerini incelerken, teknolojinin roliinii giderek daha da merkeze
almaktadir. Yapay zekanin temelini olusturan makine 6grenimi ile algoritmalarin hizli geligimi,
is siireclerinin ve yonetim islevlerinin uygulanmasinda yeni firsatlar yaratmig (Jarrahi et al.,
2021) ve yapilan islerin ¢esitli yonlerini doniistiirerek algoritmik yonetimin ortaya ¢ikmasina
neden olmustur. Bu degisim ile geleneksel anlamda “insan” olan yoneticiler tarafindan
yiiriitiilen yonetim islevleri otomatiklestirilerek, veriye dayali algoritmalardan yararlanmay1
iceren bir sisteme gecilmistir. Ozellikle yapay zeka ve makine dgrenimi destekli algoritmik
yonetim uygulamalarinin gelisimi, isin dogasini ve ¢alisan-yonetici iliskisini etkileyerek
(Kellogg et al., 2020), geleneksel orgiitsel davranig kuramlariin yeniden yorumlanmasini
zorunlu kilmistir (Keegan & Meijerink, 2025). Calisanlar1 degerlendirmek ve yonlendirmek
amaciyla yonetimsel islevlerin algoritmalara devredilmesi, orgiitsel davranis alan1 kuramlarina
bir meydan okuma olarak kendini gostermektedir. Geleneksel 6rgiitsel davranis kuramlari insan
baglaminda gelistirilmis olsa da, yonetici olarak insan dis1 ajanlarin devreye girmesi, denetim,

motivasyon ve liderlik gibi kavramlarin yeniden incelenmesini gerektirmektedir. Bu doniisiim,
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orgiitsel davranis disiplini temelinde isin dogasini, ¢alisan-yonetici iliskisini ve motivasyonel
stiregleri algoritmik yonetim ekseninde yeniden yapilandirmaktadir.

2.1. Algoritmik Yonetim ve Dijital Taylorizm

Algoritmalarin ve yapay zekanin hizli gelisimi, isin ¢esitli yonlerini doniistiirerek algoritmik
yonetimin ortaya ¢ikmasina neden olmustur. Bu déniisiim, geleneksel olarak insan yoneticiler
tarafindan yiiriitiilen yonetim islevlerini otomatiklestirmek i¢in veriye dayali algoritmalardan
yararlanmay1 igermektedir. Yonetimsel islevleri yerine getiren yazilim algoritmalart ve
algoritmalar1 destekleyen kurumsal araglar “Algoritmik Yonetim” olarak adlandirilmaktadir
(Lee et al. 2015). Lee v.d. (2015) tarafindan ortaya atilan “Algoritmik Yo6netim” kavramu ile
isletmelerin sorunsuz isleyisi ile ¢alisanlarin davranis ve uygulamalarini yonlendirmedeki roli
vurgulanmigtir. Teknolojik gelismeler, is siireglerini ayn1 anda 6grenen ve sorunlar1 ¢ozen
yapay zeka kullanimina olanak saglamistir. Gliniimiizde insan yoneticilerin yerine algoritmalar,
calisanlarin davranislarini ve hareketlerini yonetebilir hale gelmistir. Bu temelde, algoritmik
yonetimin Taylorist yonetim anlayisina benzeyen temel 6zellikleri bulunmaktadir (Oral, 2024).
Taylorizm, “insan” yoneticilerin, isgiiciinii sistematik olarak izleyerek zaman kaybin1 tespit
etmesi ve verimlilik arayisina yonelmesi gerektigini savunmaktadir. Dijital Taylorizm,
Taylorizm olarak bilinen yonetim tarzinin modern bir yorumudur ve dijital teknolojilerle, is
organizasyonunda benimsenen yenilikler sonucu olarak ortaya ¢ikan yeni Taylorizm bi¢iminin
kuramsal bir goriisiidiir (Park & Ryoo, 2023). Frederick Taylor tarafindan ortaya atilan bilimsel
yonetim, gorevde uzmanlagma ve verimlilik yoluyla siireclerin optimize edilmesine
odaklanmaktaydi. Algoritmik yonetim, karar vermeyi otomatiklestirmek icin algoritmalar
kullanarak bunu daha da genisletmekte ve insan yeteneklerinin 6tesinde bir verimlilik artisi
saglamaktadir. Ancak, insan yoneticilere dayanan bilimsel yonetimden farkli olarak, algoritmik
yonetim karar vermeyi makinelere devretmekte ve bu da calisanlarin 6zerkligi ile etik sonuglar
konusunda endiselere yol agmaktadir (Sfetcu, 2024).

Dijital Taylorizmin 6nemli bir tezahiirii olan algoritmik yonetim, genellikle minimum insan
miidahalesi ile algoritmalar kullanarak gorevleri atamakta, performans: degerlendirmekte ve
orgiitsel kurallart uygulamaktadir (Mohlmann & Zalmanson, 2017). Algoritmik yonetimi
Dijital Taylorizm gergevesinde degerlendirmek, bu uygulamalar1 6rgiitsel kuramlarin gelisim
stireci i¢cinde konumlandirmayt miimkiin kilmistir. Algoritmik yonetim, orgiitlere, isgiliclinii en
verimli sekilde izleme ve denetleme yetenegi saglamakla birlikte amacinin geregi olarak, insan
yonetiminin daha kisileraras1 ve empatik yonlerini ortadan kaldirmaktadir. Ornegin, Jago

(2019) calismasinda algoritmik bir kararin, algilanan daha diisiikk 6zgiinlik ve etik anlayis
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nedeniyle, bir insan tarafindan verilen aym karardan daha az begenildigini bulmustur.
Bireylerin ihtiyaglarini1 savunan, dengeli bir ¢alisma iliskisi siirdiiren 6rgiitsel bir ortak olmadan
calisan algoritmik uygulamalar, bireylerin giiven ve 6zgiiven duygularini kaybetmelerine de
sebep olabilmektedir (Duggan et al., 2020).

Dijital Taylorizm, Taylorizm'in gézetim, kontrol ve vasifsizlastirma ozellikleri ile birgok
orgiitte is slireclerine yerlesmeye baslamistir. Bu sebeple, orgiitsel iletisim siireglerine olan
etkileri insan1 merkezde tutarak iletisimin iligkisel yonleri ile anlasilmay:r gerektirmektedir
(Laapotti & Raappana, 2022).

2.2. Algoritmik Tletisim

Orgiitsel iletisimin merkezinde yer alan faktorler arasinda, bireylerin mesajlari nasil aldiklar,
yorumladiklart ve ilettikleri ve bu mesajlarin bireylerin motivasyonlarini nasil etkiledigi yer
almaktadir. Mevcut iletisim araglar1 ve kiltiirleri, Orgiitsel iletisimi stirekli olarak
sekillendirmektedir (Ndlela, 2024). Bir orgiitiin basarisinin, tiyelerinin ne kadar etkili iletisim
kurduguna bagli oldugu genel kabul gérse de, giiniimiizde, gelismis yapay zeka destekli dijital
iletisim teknolojilerinin ortaya ¢ikisi, sadece orgiitsel iletisimi degil, iletisimin kuramsal olarak
nasil ele alindigin1 da degistirmektedir. Orgiitsel iletisim, orgiitiin i¢sel biitiinliigiinii saglayan,
calisan davraniglarin1 yonlendiren ve orgiitsel amaglarin gergeklestirilmesine hizmet eden ¢ok
boyutlu dinamik bir siiregtir (Demirel et al., 2011). Bu siireg, giiniimiizde bir ¢ok orgiitte
algoritmalar araciligi ile tek yonlii veri aktarimina indirgenmistir. Algoritmik ¢alismalarin
temel bileseni, insanlar ve algoritmalarin birbirleriyle etkilesimde olmasidir. Bu etkilesimler
dijital bir arayiiz araciligiyla gerceklesmekte ve altta yatan algoritmik hesaplamalar tarafindan
aracilik edilmektedir (Tarafdar et al.,2023). Dijitallesme ve yapay zeka teknolojilerindeki
gelismeler, oOrgiitsel iletisim siireglerinde koklii doniistimlere yol agmistir. Bu doniisiimiin
onemli bir yansimasi olarak ortaya cikan “algoritmik iletisim”, iletisim siire¢lerinin
algoritmalar, otomatik sistemler ve veri temelli karar mekanizmalari araciligiyla yonetilmesini
ifade etmektedir. Algoritmik iletisim, ozellikle insan kaynaklari yonetimi, performans
degerlendirme, gorev dagilimi ve i¢ iletisim platformlarinda yaygin olarak kullanilmaktadir.
Calisanlara yonelik bildirimler, otomatik geri bildirim sistemleri, yapay zeka destekli sohbetler
ve veri temelli raporlama araglari, orgiit i¢i iletisimin algoritmiklesmesine Ornek teskil
etmektedir. Bu siirecler, orgiitsel verimliligi artirma ve karar alma siireglerini hizlandirma
potansiyeline sahip olmakla birlikte, c¢alisanlarin algilar1 iizerinde etkiler yaratmaktadir
(Kellogg et al.,2020).
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Orgiitlerde algoritmalara iliskin ¢alismalarda, algoritmik yonetim agirlikli olarak yéneticilerin
calisanlar1 kontrol etmenin bir araci olarak kavramsallastirilmakta ve boylece galisanlarin
ozerkligi ve degeri siirlandiriimaktadir (Kellogg et al., 2020; Duggan et al., 2020). Sistemler,
uygulamalar veya bildirim araglari1 araciligiyla verilen talimatlar ile ¢alisanlarin yanit vermesi
beklenmekte, insan iletisiminin tipik olarak icerdigi niianslar, baglam ve miizakere biiyiik
ol¢iide goz ard1 edilebilmektedir. Tletisimin otomatik ¢iktiya indirgenmesi, orgiitlerdeki diyalog
stireglerini de zayiflatmaktadir (Ruslan & Saleh, 2025). Bu durum, yoneticilerin galisanlarin

emegi ile yaratilan degeri elde etmek igin onlar iizerinde kontrol kurma amaciyla yenilikgi
yollar aradiklarin1 dngéren “Emek Siireci Kurami” ile uyumludur (Braverman, 1998). Harry

Braverman'in “Labor and Monopoly Capital” (1974) adli eserinde 6nemli 6l¢giide gelistirilen
Emek Stireci Kurami, yonetimin sermaye birikimini en iist diizeye ¢ikarmak igin tiretim siirecini
nasil kontrol etmeye ¢alistigin1 anlamak igin kritik bir ¢er¢ceve sunmaktadir. Algoritmik iletisim
ve Dijital Taylorizm baglaminda ise emek siireci kurami, teknolojinin sadece verimlilik igin
degil, ayn1 zamanda isgiictiniin sistematik olarak vasifsizlastirilmasi ve egemenligi igin de
kullanild1g1 mekanizmalar1 agiklamaktadir (Yiicesan-Ozdemir, 2010).

Algoritmik iletisimin orgiitlerde yarattigi en 6nemli tartisma alanlarindan biri, seffaflik ve
denetim sorunudur. Algoritmalarin nasil ¢alistigina iliskin bilginin sinirli olmasi, ¢alisanlarda
belirsizlik, giivensizlik ve yabancilasma duygularina yol agabilmektedir. Bu durum, iletisimin
yalnizca teknik bir stire¢ olmaktan ¢ikarak etik, psikolojik ve sosyolojik boyutlari olan bir olgu
haline gelmesine neden olmaktadir (Pasquale, 2015). Algoritmalar, iletisim siireclerini daha
sistematik ve hizli hale getirirken, insan unsurunun iletisimdeki yorumlayici ve duygusal roliinii
siirlayabilmektedir (Trittin-Ulbrich et al., 2021). Bu baglamda orgiitler i¢in temel mesele,
algoritmik iletisimin sagladigi verimlilik ile insani iletisimin gerektirdigi empati, katilim ve
anlam tretimi arasindaki dengeyi kurabilmektir

2.3. Sinerji ve Kolektif Davrams

Sinerji ve kolektif davranis, orgiitlerin siirdiiriilebilir rekabet avantaji elde etmelerinde kritik
oneme sahip iki tamamlayici kavramdir. Kolektif davranis, bireylerin digerlerini nasil etkiledigi
ve digerlerinden nasil etkilendigi baglaminda fizyoloji, motivasyon, deneyim, hedefler ve diger
ozelliklerdeki farkliliklarin nedenlerini ve sonuglarini dikkate alarak bireylerin incelenmesine
odaklanir (Bak-Coleman, 2020). "Biitiin, parcalarinin toplamindan daha biiyiiktir" soylemiyle
ozetlenen orgiitsel sinerji ise, biiyiik 6lgtide bilgi aligverisinin akict olmasi, karsilikli giiven ve
anlamin kolektif olarak insa edilmesine dayanmaktadir ancak otomatiklestirilmis planlamadan

gercek zamanli performans izlemeye kadar uzanan algoritmik yonetim araglarinin hizli
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entegrasyonu, orgiit iletisiminin goriiniimiinii temelden degistirmistir. Dijital platformlar,
daginik haldeki bireysel eylemleri algoritmik kurallar araciligiyla birlestirerek kolektif bir ¢ikti
iretmektedir ancak Bak-Coleman vd. (2021), bu tiir algoritmik yonlendirmenin, kolektif
davranig1 manipiile edilebilir hale getirdigini ve "siirti psikolojisi” risklerini artirarak elestirel
diistinceyi zayiflatabilecegini belirtmektedir.

"Dijital Taylorizm™ olarak adlandirilan bu fenomen, Frederick Winslow Taylor'in bilimsel
yonetim ilkelerini, her tus vurusunun ve etkilesimin 6l¢iildiigii, optimize edildigi ve kontrol
edildigi dijital ¢aga tasimistir. Temelde, orgiitsel iletisim, kurumsal varolusun temel bir
aksiyonu olup, salt bilgi aktariminin 6tesine gegerek yonetimsel etkinlikten insan sermayesinin
kendini gergeklestirmesine kadar uzanan islevleri kapsayan ¢ok boyutlu bir yapidir (Cooren et
al., 2011). Iletisim aglari, sinerjiyi miimkiin kilan yapisal baglantiy1 saglamaktadir ve boylece
orgiit, bireysel ¢abalarin toplamindan daha biiyiik sonuglar elde edebilmektedir (Monge &
Contractor, 2003). ). Bu dinamik etkilesim statik degildir, aksine orgiitiin i¢ gergekligini siirekli
olarak yenileyen dongiisel, kurucu bir siire¢ olarak islemektedir.

Algoritmik yonetim uygulamalarinda, ¢alisanlar insanlarla degil, bir "sistem" ile etkilesim
halindedir. Cogu durumda, sistem daha az seffaftir ve galisanlar algoritmalar1 yoneten kurallar
hakkinda higbir bilgiye sahip degildir (Mohlmann & Zalmanson, 2017). Geleneksel yonetim
baglamlariyla karsilastirildiginda, calisanlar insanlardan olusan bir orgiit yerine soyut bir
"sistem" icin ¢alistiklarmni hissedebilmektedirler. Orgiitlerde, grup ya da takim c¢alismalarinin
uygulanmasi, tek basina ¢alisan bireylerinkine kiyasla belirli avantajlar sagladigina yonelik bir
beklenti yaratmaktadir. Bu avantajlar genellikle takimlarda “sinerji” olarak tanimlanmaktadir.
Grup iiyeleri arasindaki rekabet, takim arkadaslarindan gelen tesvik ve destek ve grup igin
sosyal sorumluluk nedeniyle motivasyonel faydalar da beklenmektedir (Hertel, 2011).
Orgiitsel sinerjide énemli gelisme, algoritmalarin veya yapay zekanin bir ara¢ olmaktan ziyade
bir takim arkadasi olarak entegre edilmesidir. Bu sinerjiyi elde etmek belirli bir etik ve
operasyonel cerceve gerektirir. Raisch ve Krakowski (2021), gergek sinerjinin genellikle
insanlarmn algoritmalara asirt giivendigi "otomasyon onyargisi" veya onlara giivenmedikleri
"algoritma karsithig1" nedeniyle engellendigini savunmaktadir. Dijital cagda orgiitsel sinerji,
algoritmanin insan baglamindan, insanin da algoritmik kaliplardan o6grendigi 'karsilikli
o0grenmeyi' miimkiin kilan arayiizlerin tasarlanmasina bagli oldugunu vurgulamaktadirlar.
Insan-yapay zeka sinerjisi bir hedef olsa da, Dijital Taylorizm’de genellikle sosyal sinerjinin
yikicist islevini gorebilmektedir. Algoritmik yonetim, bireysel verimliligi en st diizeye

cikarmak igin gorevleri izole ederek ve bireysel ¢iktilar1 saniyesine kadar 6lgerek, calisanlarin
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kolektif zekasini ortadan kaldirabilmektedir. Duggan vd. (2020), algoritmik yonetimin bireysel
gorev hizimi artirirken, karmasik problem ¢6zme igin gerekli olan iliskisel sermayeyi
diistirdiigiinii ve uzun vadeli inovasyon sinerjisini kisa vadeli verimlilikle takas ettigini
belirtmektedir.

Mohlmann & Zalmanson, (2017), arastirmalarinda g¢alisanlara algoritmik yonetim yoluyla
makine gibi davranildiginda, c¢alisanlarin “insan” tepki mekanizmalarimi kullandiklarini
belirtmislerdir. Kendi aralarindaki etkilesimi orgiitleri desteklemeyince gayri resmi olarak bir
araya geldiklerini ve kolektif davranislarin1 bu yol ile sergilediklerini gostermislerdir. Bu
durumun sadece 6zerkligi yeniden kazanmak igin degil, aynm1 zamanda sosyal bir calisma
ortaminin yoklugunda sosyal etkilesim arzularmi tatmin etmek ic¢in de kullanildigini
gostermislerdir.

2.4. Vicdan ve Sorumluluk

Klasik anlamda vicdan, bireyin ahlaki farkindaligiyla dogru ile yanlis1 ayirt etmesini saglayan
i¢sel bir mekanizmasidir. Geleneksel ahlaki farkindaligin dijital diinyaya yansimasi olan ‘Dijital
Vicdan', teknolojinin etik kullanimini ve sorumluluk bilincini temel alir. Bireylerin ve
kurumlarin ¢evrim i¢i eylemlerinde dogru ile yanlis1 ayirt etmelerini, teknolojinin toplumsal
etkilerini gozetmelerini ve etik ihlallerden kaginmalarini hedefler. Dijitallesme ¢aginda ahlaki
sorumluluklarin yeniden tanimlanmasi ihtiyacindan dogan bu kavram giiniimiizde kaginilmaz
bir gerekliliktir (Turan, 2024).

Teknolojinin karar alma siireglerindeki rolii arttik¢a, bireysel sorumluluk ve vicdan kavramlari
belirsizlesmekte ve yeni ahlaki problemleri de beraberinde getirebilmektedir. Ornegin, ise alim
stireglerinde yapay zeka kullanimi birgok kurulus igin rutin bir prosediir haline gelse de,
akademisyenler standartlastirilmis degerlendirmelerin ve potansiyel olarak 6nyargili 6nerilerin
dogasinda var olan etik zorluklara dikkat ¢cekmektedir (Figueroa-Armijos et al., 2022). Cesitli
is alanlarinda biiylik bagvuru havuzlarmin hizli degerlendirilmesi sebebiyle yapay zeka
sistemlerine ise alim kararlar1 devredilmektedir. Bu Kkararlar, bireylerin negatif ya da pozitif
yonde hayatlarimi degistirme, sekillendirme, yonlendirme ve hatta temelden degistirme
potansiyeline sahiptir. Bu ikilem, yapay zekanin karar alma sonuglarindan kimin sorumlugu
oldugu sorusu giindeme gelmektedir (Ndlela, 2024).

3. TEORIK CERCEVE VE MODEL

Bu calisma, algoritmik iletisim, orgiitsel sinerji ve kolektif davranis arasindaki iliskiyi
aciklamak tizere disiplinlerarasi bir teorik ¢erceve onermektedir. Teorik yaklasim, orgiitsel

iletisim kuramlari, orgiitsel davranig literatiirii ve davranigsal etik ¢alismalarini bir araya
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getirerek dijital ¢cagda orgiitlerin yalnizca yapisal degil, ayn1 zamanda psikolojik ve ahlaki
donligiimiinii anlamay1 amaglamaktadir. Bu baglamda vicdan, bireysel bir ahlaki 6zellikten
ziyade, iletisimsel ve oOrgiitsel kosullar altinda etkinlesen dinamik bir siire¢ olarak ele
alinmaktadir (Bauman, 1989; Ashforth & Anand, 2003).

Algoritmik sistemlerin 6rgiit ici iletisimde belirleyici hale gelmesi, karar alma siireglerinin
hizlanmasina ve koordinasyonun artmasina katki saglarken; aynm1 zamanda sorumlulugun
dagilmasi, etik muhakemenin zayiflamasi ve kolektif davranisin mekaniklesmesi gibi sonuglar
dogurmaktadir (Zuboff, 2019; Beer, 2017). Bu boliimde gelistirilen teorik ¢erceve, séz konusu
celiskili etkileri biitiinciil bir model iizerinden agiklamay1 hedeflemektedir.

3.1. Kavramsal Model

Onerilen kavramsal model, algoritmik iletisimi orgiitsel davranis alani1 iizerinde etkili olan
merkezi bir diizenleyici mekanizma olarak konumlandirmaktadir. Model, dort temel bilesen
tizerinden yapilandirilmistir: algoritmik iletisim, orgiitsel sinerji, kolektif davranis ve vicdan.
Bu bilesenler, dogrusal degil; karsilikli ve dongiisel iliskiler i¢erisinde ele alinmaktadr.
Modelin ¢ikis noktasi, orgiitsel sinerjinin yalnizca teknik koordinasyonun bir sonucu olmadigi;
ayn1 zamanda calisanlarin sorumluluk algilari, etik farkindaliklar1 ve iletisimsel etkilesim
bi¢imleriyle sekillenen psikolojik bir olgu oldugudur (Salas et al., 2015). Algoritmik iletisim,
bu siireci hem kolaylastiran hem de sinirlandiran ¢ift yonli bir etki tiretmektedir. Bir yandan
bilgi akisim1 diizenleyerek oOrgiitsel uyumu artirmakta, diger yandan Kkarar siireglerini
otomatiklestirerek bireysel muhakeme alanini daraltmaktadir (Gillespie, 2014; Orlikowski &
Scott, 2016).

Bu baglamda vicdan, modelde sabit bir bireysel ozellik olarak degil; orgiitsel iletisimin
niteligine baglh olarak etkinlesen ya da bastirilan bir siire¢ olarak ele alinmaktadir. Algoritmik
arayiizler araciligiyla yiiriitiilen iletisim, etik degerlendirmeyi sistemsel ¢iktilara devrederek
vicdanin yonetim tizerindeki goriiniirliigiini azaltabilmektedir (Bauman, 1989; Floridi, 2016).
3.2. Algoritmik Tletisim ve Orgiitsel Sinerji liskisi

Algoritmik iletisim, orgiitlerde iletisimin hizini, sikligin1 ve Olgiilebilirligini 6nceleyen bir
diizenleme mantigina sahiptir. Bu mantik, sinerjiyi ortak anlam tiretimi ve etkilesimsel derinlik
tizerinden degil; gorevlerin eszamanliligi, ¢ikt1 uyumu ve performans optimizasyonu iizerinden
tanimlamaktadir (Leonardi, 2018). Bu durum, orgiitsel sinerjinin nicel olarak artmasina katki
saglarken, nitel boyutlarinin ihmal edilmesine yol agabilmektedir.

Orgiitsel davranis literatiirii, sinerjinin siirdiiriilebilirligi icin karsilikl1 giiven, etik tutarlilik ve

sorumluluk paylagiminin kritik oldugunu vurgulamaktadir (Katz & Kahn, 1978; Barnard,
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1938). Ancak algoritmik iletisim rejimi altinda bu unsurlar, bireyler arasi etkilesimden ziyade
sistemsel siireglere devredilmektedir. Sonug olarak sinerji, kolektif bilingten ¢ok mekanik
uyumun iiriinii haline gelmektedir.

Bu calisma, algoritmik iletisimin orgiitsel sinerji tizerindeki etkisini paradoksal bir iliski olarak
ele almaktadir. Algoritmik sistemler kisa vadede verimlilik ve uyum saglarken, uzun vadede
etik asimma ve sorumluluk kaybi nedeniyle sinerjinin nitel siirdiiriilebilirligini tehdit
edebilmektedir (Ashforth & Anand, 2003; Zuboff, 2019).

3.3. Kuramsal Hipotezler

Bu calismada gelistirilen teorik c¢erceve dogrultusunda asagidaki kuramsal hipotezler
onerilmektedir:

H1: Algoritmik iletisimin orgiit icindeki yogunlugu arttikg¢a, orgiitsel sinerjinin etik ve vicdani
boyutu zayiflamaktadir. (Bauman, 1989; Floridi, 2016)

H2: Dijitallesen orgiitlerde algoritmik algoritma aracili iletisim ya da algoritmik iletigim,
kolektif davranis1 artirirken bireysel sorumluluk algisini azaltmaktadir. (Beer, 2017; Zuboff,
2019)

H3: Algoritmik iletisim rejimi altinda orgiitsel sinerji, nicel performans gostergeleri agisindan
gliglenirken, nitel isbirligi ve kolektif anlam iretimi agisindan zayiflamaktadir.
(Leonardi, 2018; Orlikowski & Scott, 2016)

Bu hipotezler, algoritmik sistemlerin orgiitsel davranis alani tizerindeki etkilerini yalnizca
teknik bir verimlilik meselesi olarak degil; ayn1 zamanda etik, psikolojik ve iletisimsel bir
dontisiim stireci olarak ele alan biitiinciil bir analitik zemin sunmaktadir.

4. ANALIZ VE TARTISMA

Bu bolim, calismada gelistirilen teorik ¢erceve dogrultusunda algoritmik iletisim, orgiitsel
sinerji ve kolektif davranis arasindaki iliskiyi literatiir temelli olarak analiz etmekte ve ortaya
¢ikan bulgular tartismaktadir. Analiz, ampirik bir veri setine dayanmamakla birlikte, mevcut
kuramsal ve kavramsal calismalarin biitiinciil bir sentezini sunarak onerilen modelin
aciklayiciligini degerlendirmeyi amaglamaktadir.

4.1. Literatiir Temelli Analiz

Mevcut literatiir, dijitallesmenin Orgiitsel iletisim ve davranig ilizerinde ¢ok katmanl etkiler
yarattigim  ortaya koymaktadir. Ozellikle algoritma temelli sistemlerin  &rgiitlerde
yayginlasmasi, Kkarar alma siireglerinin hizlanmasma ve koordinasyon maliyetlerinin

azalmasma katki saglamaktadir (Castells, 2010; Leonardi, 2018). Bununla birlikte, bu
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sistemlerin iletisimi aracili ve dolayli hale getirmesi, bireylerin eylemlerinin sonuglariyla
kurduklar etik bagi zayiflatabilmektedir.

Davranigsal etik literatiirii, sorumlulugun dagilmasi ve karar siire¢lerinin anonimlesmesinin
vicdani muhakemeyi zayiflattigini gostermektedir (Bauman, 1989; Ashforth & Anand, 2003).
Algoritmik iletisim, bu siireci hizlandirarak bireylerin kararlar1 “sistemin geregi” olarak
mesrulastirmalarina  olanak  tamimaktadir. Bu durum, Orgiitlerde etik sapmalarin
normallesmesine Ve kolektif davranisin sorgulanmadan siirdiiriillmesine zemin hazirlamaktadir.
Orgiitsel sinerji literatiirii ise, siirdiiriilebilir isbirliginin yalmzca yapisal uyumla degil, ayni
zamanda giiven, karsiliklilik ve etik tutarlilikla miimkiin oldugunu vurgulamaktadir (Barnard,
1938; Katz & Kahn, 1978; Salas et al., 2015). Bu baglamda literatiir, algoritmik sistemlerin
sundugu verimlilik artisinin, uzun vadede sinerjinin nitel boyutlarini zayiflatabilecegine isaret
etmektedir.

4.2. Algoritmik Iletisimin Sinerjiye Etkisi

Algoritmik iletisim, orgiitlerde sinerjiyi yeniden tanimlayan temel bir diizenleyici mekanizma
hiline gelmistir. Iletisimin hiz, ol¢iilebilirlik ve performans gostergeleri {izerinden
yapilandirilmasi, sinerjinin  ortak anlam iretimi yerine ¢iktt uyumu ve davranis
standardizasyonu iizerinden degerlendirilmesine yol agmaktadir (Gillespie, 2014; Orlikowski
& Scott, 2016). Bu doniisiim, kisa vadede koordinasyon ve verimlilik artis1 saglarken, uzun
vadede orgiitsel sinerjinin psikolojik ve etik boyutlarini zayiflatabilmektedir.

Algoritmik sistemlerin karar siireglerine giderek daha fazla entegre edilmesi, ¢alisanlarin 6znel

katkilarin1 goriinmez kilmakta ve sinerjiyi bireyler arasi bilingli isbirliginden ziyade sistemsel
esglidiimiin bir ¢iktis1 haline getirmektedir. Pasquale’in (2015) vurguladigi tizere, algoritmik

“kara kutu” yapilar, kararlarin nasil alindigini belirsizlestirerek sorumlulugun kaynagini
muglaklastirmaktadir. Bu durum, sinerjinin etik zeminini asindiran yapisal bir sorun
iretmektedir.

Orgiitsel davranis literatiirii, siirdiiriilebilir sinerjinin yalnizca yapisal uyumla degil; giiven,
psikolojik giivenlik ve karsilikli sorumluluk algisiyla miimkiin oldugunu gostermektedir
(Barnard, 1938; Edmondson, 1999). Ancak algoritmik iletisim rejimi altinda bu unsurlar, insan
etkilesimi yerine sistem mantigina tabi kilinmakta; bdylece sinerji, nicel performans
gostergeleriyle 6lgiilen ancak nitel isbirligi agisindan kirilgan bir yapiya dontismektedir.
Zuboff'un (2019) belirttigi gibi, algoritmik sistemler davranis1 6ngoriilebilir ve yonetilebilir

kilarken, ayn1 zamanda bireysel ajans1 daraltmakta ve etik muhakemeyi sistemsel siireglere
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devretmektedir. Bu baglamda algoritmik iletisim, orgiitsel sinerji tizerinde paradoksal bir etki
uretmektedir: Performans artarken, kolektif baglilik ve etik siireklilik zayiflamaktadir.

4.3. Dijital Cagda Kolektif Davranis ve Vicdan

Dijital ¢agda kolektif davranis, giderek artan bigimde algoritmik yonlendirme, otomatik éneri
sistemleri ve veri temelli normlar tarafindan sekillendirilmektedir. Bu durum, bireylerin
kolektif eylemler i¢indeki sorumluluk paylarini belirsizlestirmekte ve vicdanin davranig
tizerindeki diizenleyici roliinii zayiflatmaktadir (Beer, 2017; Floridi, 2016). Kolektif davranis,
etik muhakemeden ziyade sistemsel uygunluk ve operasyonel gereklilikler dogrultusunda
yeniden iiretilmektedir.

Bauman’in (1989) modern orgiitlerde sorumlulugun kurumsal yapilara devredilmesine iliskin
tespiti, algoritmik iletisim baglaminda daha da derinlesmektedir. Mittelstadt ve arkadaslarinin
(2016) belirttigi tizere, algoritmik karar sistemleri etik sorumlulugu dagitarak bireysel vicdanin
miidahale alanin1 daraltmaktadir. Bu durum, orgiitsel eylemlerin ahlaki sonuglarinin bireyler
tarafindan sahiplenilmesini zorlastirmaktadir.

Kolektif davranig literatiirii, etik farkindaligin ve sorumluluk duygusunun kolektif yapilarda
kendiliginden ortaya c¢ikmadigini; aksine liderlik, iletisim ve oOrgiitsel normlar tarafindan
bilingli bigimde desteklenmesi gerektigini ortaya koymaktadir (Hannah et al., 2011).
Algoritmik iletisim rejimi altinda bu destek mekanizmalar1 zayiflamakta; kolektif davranis,
vicdani muhakemeden ¢ok algoritmik uygunluk iizerinden sekillenmektedir.

Fourcade ve Healy'nin (2017) vurguladig iizere, dijital siniflandirma ve puanlama sistemleri
bireyleri yalnizca 6l¢mekle kalmamakta, ayn1 zamanda davranis normlarin1 da yeniden
iretmektedir. Bu baglamda vicdan, bireysel bir etik pusula olmaktan ¢ikarak, sistem tarafindan
tanimlanan normlara uyumun golgesinde kalmaktadir. Bu ¢alisma, vicdanin dijital ¢agda
ortadan kalkmadigini; ancak algoritmik iletisim kosullar1 altinda islevsel olarak askiya
alindi@ini savunmaktadir.

5. SONUC VE ONERILER

Bu calisma, dijital cagda orgiitsel iletisimin algoritmik sistemler araciligiyla yeniden
yapilandig1 bir baglamda, orgiitsel sinerji ve kolektif davranisin nasil doniistiigiini kavramsal
diizeyde incelemistir. Bulgular, algoritmik iletisimin orgiitlerde koordinasyonu ve verimliligi
artiran bir ara¢ olmanin &tesinde, bireysel sorumluluk, etik muhakeme ve vicdan iizerinde
dontstiiriicii — hatta kimi durumlarda asindirici — etkiler yarattigini1 gostermektedir. Bu durum,
orgiitsel sinerjinin yalnizca teknik bir ¢ikt1 degil, ayn1 zamanda psikolojik, iletisimsel ve ahlaki

boyutlar1 olan ¢ok katmanli bir olgu olarak ele alinmasi gerektigini ortaya koymaktadir.
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Calisma, algoritmik iletisimin orgiitsel davranis alani lizerindeki etkilerinin dogrusal ve tek
yonli olmadigini; aksine celiskili ve paradoksal bir yapi sergiledigini savunmaktadir.
Algoritmik sistemler bir yandan isbirligini kolaylastirirken, diger yandan kolektif davranisi etik
degerlendirmeden kopararak mekanik bir uyum pratigine doniistiirebilmektedir. Bu baglamda
ulasilan sonuglar, dijitallesmenin Orgiitlerde “daha fazla sinerji” tiretip tiretmedigi sorusunun,
yalmizca performans gostergeleri tizerinden degil, vicdan ve sorumluluk ekseninde de
degerlendirilmesi gerektigine isaret etmektedir.

5.1. Teorik Katkilar

Bu ¢aligmanin en 6nemli teorik katkisi, algoritmik iletisim, orgiitsel sinerji ve kolektif davranig
arasindaki iligkiyi vicdan kavrami ilizerinden biitiinciil bir ¢ercevede ele almasidir. Mevcut
literatiirde algoritmik sistemler c¢ogunlukla verimlilik, kontrol ve yonetisim baglaminda
tartigilirken (Beer, 2017; Zuboff, 2019), bu ¢alisma orgiitsel sinerjinin etik ve davranigsal
boyutlarin1 merkeze alarak onemli bir kavramsal boslugu doldurmaktadir.

Calisma, vicdani sabit ve bireysel bir ahlaki 6zellik olarak degil; orgiitsel iletisim bigimleri ve
karar alma siiregleri tarafindan etkinlestirilen ya da bastirilan dinamik bir siire¢ olarak yeniden
tanimlamaktadir. Bu yaklasim, Bauman’in (1989) etik sorumlulugun kurumsal yapilara
devredilmesine iliskin elestirisini dijital 6rgiit baglamina tasiyarak giincellemektedir. Ayrica
orgiitsel sinerjiyi yalnizca yapisal uyum ve cikti artisiyla agiklayan yaklasimlara karsi,
sinerjinin psikolojik ve davranissal siirdiiriilebilirligine vurgu yapmaktadir (Salas et al., 2015).
Bu yoniiyle ¢alisma, dijital orgiitler literatiiriinde algoritmik iletisimi “tarafsiz bir arag” olarak
ele alan yaklagimlart sorgulamakta ve iletisimsel araciligin etik sonuglarini gorintr
kilmaktadir.

5.2. Pratik Katkilar

Uygulama agisindan bakildiginda, bu ¢alisma orgiitler i¢in énemli ¢ikarimlar sunmaktadir.
Dijitallesme ve algoritmik iletisim sistemleri, cogu zaman hiz, etkinlik ve maliyet avantajlari
tizerinden mesrulastirilmaktadir. Ancak bulgular, bu sistemlerin tasarim ve kullanim
bigimlerinin &rgiitsel sinerjinin niteligini dogrudan etkiledigini gostermektedir. Ozellikle
bireysel sorumlulugu belirsizlestiren ve Karar siireglerini asir1 otomatiklestiren sistemler, uzun
vadede isbirligi kalitesini ve kolektif baglilig1 zayiflatabilmektedir.

Bu nedenle orgiitlerin, algoritmik iletisim sistemlerini yalnizca performans artirici araglar
olarak degil, ayn1 zamanda etik ve davranigsal sonuglar iireten yapilar olarak degerlendirmesi

gerekmektedir. Seffaf karar mekanizmalari, insan denetimini dislamayan hibrit modeller ve
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calisanlarin  etik muhakemesini destekleyen iletisim kanallari, Orgiitsel — sinerjinin
stirdiiriilebilirligi agisindan Kritik neme sahiptir (Floridi, 2016; Orlikowski & Scott, 2016).

Caligma ayrica yoneticiler ve politika yapicilar i¢in, dijital doniisiim siire¢lerinde “daha fazla

veri” yerine “daha anlamli iletisim” {iretmenin 6nemine igaret etmektedir.

5.3. Smirhiliklar ve Gelecek Arastirmalar

Bu ¢alisma kavramsal bir nitelik tasimakta olup, ampirik veriyle desteklenmemistir. Bu durum,
onerilen teorik modelin genellenebilirligi agisindan bir sinirlilik olusturmaktadir. Gelecek
arastirmalar, bu ¢alismada gelistirilen hipotezleri nicel yontemlerle test edebilir; algoritmik
iletisimin orgiitsel sinerji ve kolektif davranis tizerindeki etkilerini farkli sektorler ve orgiit
tipleri arasinda karsilastirmali olarak inceleyebilir.

Buna ek olarak, kiiltiirel baglamin algoritmik iletisim ve vicdan iliskisini nasil sekillendirdigi,
heniiz yeterince ele alinmamig bir aragtirma alani olarak 6ne ¢ikmaktadir. Farkli kiiltiirel
yapilarda sorumluluk, etik ve kolektif davranis algilarinin algoritmik sistemlerle nasil
etkilesime girdigi, gelecekteki ¢alismalar igin 6nemli bir arastirma giindemi sunmaktadir.
Ayrica yapay zeka destekli karar sistemlerinin yayginlasmasiyla birlikte, orgiitsel vicdanin
kurumsal diizeyde nasil insa edilecegi sorusu da ilerleyen arastirmalar igin Kritik bir tartisma
alan1 olacaktir.
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Abstract

Modern cities are increasingly becoming centers of higher education and professional
development, with women expressing a growing desire to actively participate in educational
and academic processes. The increasing number of women pursuing undergraduate, graduate,
and doctoral studies poses new challenges for social and educational systems. Women who
move to urban areas for education face both academic and social difficulties, particularly in
balancing motherhood with their studies. Student mothers attending urban universities are
primarily internal migrants who, even after marriage, often live in rented accommodations and
away from close relatives while pursuing education. Their children are not admitted to public
kindergartens until reaching the designated age, creating obstacles to regular class attendance.
While online education exists, many women prefer in-person attendance, as it allows for
academic engagement, social interaction, and maintaining a daily routine outside of household
duties. This article analyzes the experiences of urban student mothers, childcare options,
university support mechanisms, and their impact on academic inclusion.

Keywords: urban student mothers, higher education, childcare, academic inclusion,
study-family balance, social support

Introduction

In recent years, with cities becoming centers of higher education, the number of female
students has increased significantly. Many women come from other districts and regions to
attend urban universities; in some cases, they relocate to the city after marriage to continue their
education. Urbanist L. Hollis emphasizes that cities should not be seen merely as “spaces to
separate” but as centers of opportunities and social development.[1] Urban student mothers, in
particular, must simultaneously adapt to a new social environment, live in rented apartments,
and fulfill childcare responsibilities.

Thus, women attending urban universities must not only acquire academic knowledge
but also navigate new social contexts, address housing issues, and manage family
responsibilities.[2] This process significantly affects their psychological, financial, and social

well-being.
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The concept of the young family is viewed as an important social phenomenon within
the system of family relations, primarily concerning newly formed families at the early stages
of family life. A young family typically consists of a couple who have been married for a short
period and are relatively young. In such families, shared life experience is limited, financial
stability is not yet fully established, and parental responsibilities are only beginning.[3] In urban
settings, this process becomes even more complex for young families, particularly student
mothers, as balancing education with family responsibilities is required. This situation is an
interesting social phenomenon for study from the perspectives of gender equality and urban
sociology.

The needs of an individual or family must be balanced with the needs of society.
Society’s requirements should not be met at the expense of an individual or family’s ability to
satisfy their own needs.[4]

Urban student mothers are women living in the city and pursuing higher education,
simultaneously fulfilling responsibilities related to education, child-rearing, and social
engagement. This concept can be analyzed across several dimensions:

1. Social dimension:

o Student mothers often depend on city resources and social systems.

o Their social support networks include family assistance, friends, university
services, and state programs.

2. Educational dimension:

o  Studying at urban universities or colleges, attending classes, completing
coursework, and participating in practical sessions.

o Distance learning, evening classes, or flexible schedules are important for academic
participation.

3. Financial and economic dimension:

o Student mothers often must balance scholarships, work, and family finances.

o Expenses related to housing, children, kindergartens, and transportation affect
economic stability.

4. Psychological dimension:

o Stress, fatigue, and mental health influence both education and childcare.

o There is a heightened risk of social isolation and loneliness.

5. Urbanistic dimension:

City living offers both conveniences and constraints for student mothers.

O
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o Access to kindergartens, transportation, safe housing, and proximity to the city
center are critical factors for ease of daily life.

Problems

One major challenge is balancing study with motherhood. Research in social policy
and education shows that many women continue their education after marriage and childbirth,
highlighting the need for reliable support systems.

The lack of a flexible childcare system can lead to missed classes, decreased academic
performance, and even dropping out of education.

We can also examine this issue from the perspective of youth sociology. Within the
social structure, youth are viewed in two ways in the field of youth sociology: on one hand, as
part of society (i.e., defined by social characteristics linked to age-related demographic
markers), and on the other hand, as a relatively independent social group.[5] However, in higher
education, it is not only young women but also student mothers over 30 years old who are
present. This means that urban student mothers are not limited to a specific age group and
include individuals from various age cohorts, whose social, financial, and family needs may
differ. Therefore, in urban sociology, research on student mothers should consider not only age
but also factors such as educational level, employment status, family situation, and available
urban support systems. This approach allows for a more complete and realistic depiction of
young families’ lifestyles, as well as the opportunities and challenges faced by student mothers
in urban settings.

Urban student mothers face three main challenges:

1. Limited childcare opportunities: Most student mothers cannot enroll their children
in public kindergartens until ages 1-3. Although private childcare options are more widely
available, the monthly costs are often prohibitive for students. This restricts their ability to
attend classes regularly.

2. Insufficient social support: Being distant from close relatives, student mothers often
cannot rely on the assistance of family or friends, which can lead to social isolation within the
urban environment.

3. Lack of flexible academic options: Even though online courses are available, many
student mothers prefer attending university in person, as it helps maintain motivation and fosters
social connections.

At the same time, universities and the state need to provide various support

mechanisms to address these challenges and enhance academic inclusion for student mothers.
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This article theoretically analyzes these mechanisms and offers recommendations and
conclusions.

Furthermore, female students experience social pressure: they are expected to
successfully balance educational and family roles. Gender stereotypes and traditional views of
women’s roles within the family increase psychological burdens and create stressful situations.
Therefore, supporting women in educational settings is not only an academic concern but also
a significant social issue.

Modern Support Mechanisms

University Childcare Centers

One of the main tools for supporting student mothers is on-campus childcare centers.
These centers allow mothers to leave their children safely during classes, thereby improving
attendance.

In Europe and the United States, university childcare centers are widely implemented
and are often partially or fully subsidized by the government or the university. Successful
examples include the University of Michigan and Johns Hopkins University, where childcare
centers provide an educational environment for children while allowing student mothers to
focus on their studies. In Russia, similar initiatives exist at large universities in the form of
mini-kindergartens and mother-child rooms, but their availability is limited, and funding is
often provided by the university or private partners.

Flexible and hourly Childcare options

Modern childcare models aim for flexibility, offering hourly or short-term care that
allows student mothers to leave children only during classes or laboratory sessions. Research
shows that flexible childcare options facilitate educational access for parents and reduce the
risk of falling behind in coursework.

Government and Municipal support

State programs for supporting urban student mothers include benefits such as subsidies
for kindergartens, tuition discounts, grants, and social payments. However, support must be
comprehensive: it should not only provide financial assistance, flexible schedules, and remote
learning opportunities but also establish social support infrastructure and modern on-campus
childcare centers. Such centers create a reliable and safe environment for children while
enabling mothers to actively participate in education, forming an essential social support
mechanism.

Social and Psychological impact
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Access to childcare directly affects the psychological well-being of student mothers.
The ability to leave children safely at university reduces stress and alleviates concerns related
to isolation and the dual burden of motherhood and study.

Additionally, participation in university programs, peer support groups, and forums
fosters a sense of community, facilitates experience sharing, increases motivation, and helps
student mothers successfully complete academic programs.

Conclusion

Providing support mechanisms for urban student mothers is a key factor in promoting
equal opportunities and social justice. Specifically:

« Urban student mothers represent a vulnerable group in higher education due to the dual
demands of motherhood and study.

o Flexible, inclusive childcare systems, social support, and financial assistance enhance
academic success, improve psychosocial well-being, and reduce social isolation.

e Such measures not only ensure educational equity but also contribute to the sustainable
development of urban societies.

In the long term, these measures increase women’s educational attainment, reduce
social inequality, improve child welfare, and strengthen family institutions. Supporting student
mothers is not only a social necessity but also an investment in human capital and the creation
of a sustainable urban society.
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ABSTRACT

Contamination of feed with mycotoxins (toxicogenic mold metabolites) poses a serious
problem for livestock farming. Consumption of such feed results in mycotoxicosis, which leads
to decreased productivity, increased resistance to infectious diseases, and mortality in farm
animals and poultry. One of the promising methods of feed detoxification is the use of probiotic
bacteria that degrade mycotoxins. Biodegradation (biodetoxification) of mycotoxins is the
process of breaking down toxic mycotoxin molecules with the help of living organisms
(bacteria, yeast, fungi) or their enzymes to non—toxic or less toxic compounds. Lactic acid
bacteria (LAB) are specific strains of lactobacilli that have the ability to neutralize mycotoxins.
Some probiotics are able to modify the structure of aflotoxin AFB1, ochratoxin A, converting
it into less toxic compounds. For example: Bacillus subtilis and B. licheniformis produce
enzymes (e.g., laccases) that break down aflotoxin and ochratoxin into safe metabolites. The
Lactobacillus plantarum strain and L. reuteri hydrolyze the toxin, reducing its activity. To
reduce the decrease in bioavailability and body protection of LAB, probiotics minimize the
negative effects of mycotoxin on the body by reducing absorption into the intestine. In addition,
LAB protect the liver of animals. Lactobacillus rhamnosus and L. brevis strains reduce
oxidative stress and liver damage caused by mycotoxin. Probiotics have an immunosuppressive
effect on AFB1 aflotoxin, enhancing the immune system response. To date, Bacell-M probiotic
complexes based on Bacillus subtilis are used in animal husbandry for detoxification of feed
and LAB can be used as functional products to reduce the risk of aflatoxicosis in humans. Thus,
lactic acid bacteria and probiotics are promising, safe tools for neutralizing mycotoxins,
especially in combination with physico-chemical methods. Lactic acid bacteria (lactobacillus)
have a whole arsenal of methods for survival under the influence of mycotoxins. The most
valuable and promising strains are those capable of not only binding, but also biotransforming
toxins into non-toxic forms, which is the most reliable and promising mechanism of
detoxification. Their use helps to reduce economic losses and increase the safety of the food

chain.
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ABSTRACT
The evolution of Artificial Intelligence has been a cornerstone in transforming video games
from linear, predictable experiences into genuinely dynamic and immersive digital worlds.
Modern gaming Al extends far beyond simple, pre-scripted enemy movements and basic
pathfinding; it now drives the core mechanics of player engagement and world responsiveness.
Contemporary Al—including sophisticated techniques like Machine Learning and Generative
Al—is instrumental in elevating game design across several key pillars. Firstly, it facilitates the
creation of Intelligent Non-Player Characters (NPCs). These are not just reactive digital assets,
but entities capable of deep tactical planning, emergent social behaviors, and complex,
believable emotional responses, allowing them to act as compelling adversaries or trusted
companions that deepen the player's emotional investment. Secondly, Al is the engine behind
Procedural Content Generation (PCG), algorithms that dynamically generate vast, unique game
environments, levels, and assets. This capability dramatically enhances replayability by
ensuring no two player journeys are identical, effectively minimizing player boredom and
maximizing the scale of the game world. Finally, Al is used to create Adaptive Gameplay and
Narrative through systems like Dynamic Difficulty Adjustment (DDA), which constantly
monitors player performance and behavioral patterns to tailor the challenge, pacing, and even
the unfolding of the story in real-time. By utilizing Al to make the game world feel truly alive,
responsive, and specifically customized to the individual player, developers are successfully
ushering in an era of unprecedented interactive realism and personalized entertainment.
KEYWORDS: Gaming Al, Immersive Experiences Dynamic, WorldsEmergent,

Gameplay, Replayability,Player-Centric Design
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[1] INTRODUCTION

We are living in an era defined by artificial intelligence, and while much of the public discourse
focuses on self-driving cars or generative art, one of the most exciting and widespread
applications of Al is found in a place we often overlook: video games. For decades, the Al in
games was simple—a set of rules that told an enemy when to attack or where to hide. The
results were often predictable, and the worlds, though visually rich, felt ultimately static. Today,
that paradigm has shattered. Al is no longer a peripheral feature; it is the core engine that
breathes life into virtual worlds, moving us from linear experiences to genuinely immersive,
dynamic realities. This presentation, "Al in Gaming: Creating Immersive Experiences,” will
explore how advanced Al technologies—from deep reinforcement learning to generative
models—are fundamentally transforming the way games are designed and played. We will
journey through the three main ways Al creates this immersion: by giving characters true
intelligence, by building worlds that adapt to the player, and by personalizing the narrative
itself. By the end of this presentation, | hope to show you that the future of gaming is not just
about better graphics, but about smarter worlds—worlds that feel alive, responsive, and
uniquely tailored to your every action.

[2] ARCHITECTURE

Modern game Al is not a singular program but a highly integrated, modular system built within
the game engine, often conceptualized in three simultaneous layers to achieve true immersion.
The foundational layer is the Perception & Data Layer, which acts as the Al's "senses.” This
component is responsible for gathering and filtering all real-time information from the game
state, providing filtered input on visibility, proximity (hearing), and storing crucial short-term
data on a central Blackboard. Critically, this layer also includes the Player Modeling System
(PMS), which continuously analyzes player behavior to generate metrics like skill and
frustration levels. This data then flows to the central Decision & Behavior Layer, which serves
as the Al's "brain." Here, the core logic for NPCs resides, driven by structures like Behavior
Trees (BTs), which break complex goals into manageable tasks, and Goal-Oriented Action
Planning (GOAP), which allows sophisticated agents to plan multi-step actions toward
objectives. This layer also incorporates tactical pathfinding and may use Reinforcement
Learning (RL) models for agents that learn optimal combat strategies through trial and error.
Finally, the system operates the Generation & Adaptation Layer, the "creator” module
responsible for dynamic content. This layer utilizes Procedural Content Generation (PCG) to

generate unique world geometry and assets on the fly, and implements Dynamic Difficulty
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Adjustment (DDA), which uses data from the PMS to subtly alter game variables, ensuring the
challenge remains perfectly engaging. This layered, modular architecture guarantees that all Al
systems work efficiently together, utilize a shared data pool, and ultimately deliver the
seamless, responsive experience required for a deeply immersive world.

[3] ADVANTAGES

The primary advantages of integrating advanced Al into gaming center on delivering
unparalleled immersion by fostering a sense of realism and dynamic agency. Al enables
complex, adaptive NPC behaviors that learn and react logically, making companions feel
authentic and adversaries genuinely challenging. Crucially, Al powers Procedural Content
Generation (PCG), allowing for the creation of unique, boundless worlds and assets, which
ensures infinite replayability and discovery. Furthermore, through systems like Dynamic
Difficulty Adjustment, Al facilitates personalized gameplay by constantly adjusting the
challenge and narrative pacing to perfectly match the individual player’s skill level and choices.
This constant, intelligent adaptation ultimately transforms the game from a fixed experience
into a living, responsive world tailored precisely to the user.

Smarter NPCs: Characters learn player tactics and respond believably.

Dynamic World Response: The environment reacts instantly and logically to player choices.
Infinite Replayability: Al-driven procedural generation creates unique, vast worlds.
Personalized Challenge: Difficulty adjusts in real-time to match the player's skill.

Enhanced Realism: Al manages complex simulations like traffic and crowds.

Faster Content Creation: Al assists developers in asset creation and testing (QA).

[4] TABLE

Area Al Function Player Experience Impact

Character Behavior Trees, RL NPCs adapt to player; feel
realistic.

World Procedural Generation Infinite unigue maps and
replayability.

Gameplay Dynamic Difficulty Challenge adjusts for optimal
engagement.

Development Automated QA Faster testing and higher game
quality.

Challenge Data Analytics Raises concerns about privacy and
bias.
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CONCLUSION

The integration of Artificial Intelligence represents a profound shift in the creation of interactive
entertainment, moving the gaming experience beyond pre-set scripts to truly dynamic and
immersive worlds. Al is now the critical technological engine behind three core elements of
immersion: intelligent Non-Player Characters (NPCs) that possess memory and context-aware
behavior, the vast scalability and uniqueness afforded by Procedural Content Generation
(PCG), and adaptive systems like Dynamic Difficulty Adjustment (DDA) that personalize the
challenge and narrative flow for every individual player. This transformation ensures that
virtual environments not only look realistic but also behave realistically, fostering a deeper
emotional connection and sense of agency for the player. Ultimately, Al is indispensable,
establishing a new, higher standard for complexity and responsiveness that defines the future

of captivating and truly immersive gaming.
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Abstract

Al agents and AutoGPT-style autonomous systems represent a significant evolution in artificial
intelligence, moving beyond single-turn responses toward goal-driven, self-directed behavior.
These systems combine large language models with planning, memory, tool use, and feedback
loops to autonomously decompose high-level objectives into actionable tasks, execute them
across digital environments, and iteratively refine outcomes with minimal human intervention.
By integrating components such as task orchestration, long- and short-term memory, external
APIs, and self-evaluation mechanisms, autonomous agents can perform complex workflows
including research, software development, data analysis, and decision support. Despite their
promise, these systems raise critical challenges related to reliability, alignment, safety,
scalability, and resource efficiency. Issues such as error propagation, unintended goal pursuit,
hallucinations, security vulnerabilities, and ethical concerns around accountability and control
remain active areas of research. This abstract highlights the core architecture of Al agents and
AutoGPT-style systems, surveys their capabilities and limitations, and outlines future directions
for developing robust, transparent, and human-aligned autonomous Al.

[1] Key word

Al Agents, AutoGPT, Autonomous Systems, Goal-Oriented Intelligence, Task Decomposition,
Autonomous Planning, Tool and API Integration, Memory Mechanisms, Self-Reflection and
Feedback Loops, Multi-Step Reasoning, Workflow Automation, Scalability and Efficiency,
Error Propagation, Hallucination, Al Alignment, Ethical Challenges, Security and

Accountability, Human-Al Interaction
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[2] Introduction

Al agents and AutoGPT-style autonomous systems represent a transformative step in the
evolution of artificial intelligence, shifting from reactive, prompt-based models to proactive,
goal-oriented entities capable of sustained reasoning and action. Unlike traditional Al
applications that operate within narrowly defined interactions, these systems can interpret high-
level user goals, decompose them into structured sub-tasks, plan execution strategies, and
iteratively adapt based on intermediate outcomes. By integrating large language models with
memory mechanisms, tool and API access, and self-reflection or feedback loops, AutoGPT-
style agents are able to autonomously perform complex, multi-step activities such as in-depth
research, software development, data analysis, and workflow automation over extended
periods. This increased autonomy significantly enhances efficiency and scalability but also
introduces new technical and ethical challenges. Errors can compound over time, hallucinations
may influence decision-making, and misaligned objectives can lead to unintended behavior.
Additionally, concerns around security, transparency, and accountability become more
pronounced as these systems are entrusted with greater responsibility.

[3] Architecture

The architecture of Al agents and AutoGPT-style autonomous systems is typically organized
as a modular, layered framework that enables goal-driven behavior and continuous operation.
At the core is a large language model (LLM) that provides reasoning, natural language
understanding, and decision-making capabilities. A goal management and planning module sits
above the LLM, responsible for interpreting high-level user objectives, decomposing them into
sub-tasks, prioritizing actions, and generating execution plans. To support continuity and
learning, the system includes memory components, often divided into short-term memory for
maintaining current context and long-term memory for storing past actions, knowledge, and
outcomes, frequently implemented using vector databases.

Surrounding these core elements is a tool and environment interface layer, which allows the
agent to interact with external systems such as APIs, databases, web browsers, code execution
environments, and software tools. An execution and control loop coordinates task selection,
action execution, observation of results, and iterative refinement. Many architectures also
incorporate a self-evaluation or reflection module, enabling the agent to assess performance,
detect errors, and adjust future actions. Finally, safety, alignment, and governance
mechanisms—including constraints, permission systems, and human-in-the-loop controls—are

integrated to reduce risks and ensure responsible behavior. Together, these components form a
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closed-loop autonomous system capable of reasoning, acting, learning, and adapting toward
complex goals with minimal human supervision.

[4] Advantage

Al agents and AutoGPT-style autonomous systems offer several key advantages by enabling
intelligent, goal-driven automation beyond traditional Al applications. One major advantage is
end-to-end task autonomy, where complex objectives can be completed with minimal human
intervention through automatic task decomposition, planning, and execution. These systems
significantly improve productivity and efficiency by handling repetitive, time-consuming, or
multi-step workflows such as research, coding, data analysis, and report generation. Their
ability to integrate with external tools and APIs allows for flexible, real-world interaction,
making them adaptable across diverse domains. Additionally, built-in memory and feedback
mechanisms support context awareness and continuous improvement, enabling agents to learn
from past actions and refine future decisions. By operating continuously and at scale,
autonomous Al agents reduce human workload, accelerate decision-making, and open new

possibilities for intelligent automation in complex and dynamic environments.

[5] Table

Aspect Al Agents AutoGPT-Style Autonomous
Systems

Autonomy Semi-autonomous Highly autonomous

Goal Handling Limited or predefined goals High-level goal decomposition

Planning Basic planning Advanced multi-step planning

Memory Minimal or task-based Short- and long-term memory

Tool Use Limited Extensive tool/API integration

Human Involvement Frequent Minimal

Complexity Moderate High

Examples Chatbots, game agents AutoGPT, BabyAGI
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[6] Barchart
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[7] Conclusion

The success of these autonomous systems depends on a "Human-in-the-Loop™ (HITL)
framework. While Al can handle data-heavy tasks like real-time grading and content adaptation,
human educators remain the essential architects of the learning experience. They provide the
ethical oversight, emotional intelligence, and mentorship that algorithms cannot replicate. By
automating routine administrative and instructional tasks, autonomous agents don't replace
teachers; they "unbundle"” the teaching profession, allowing educators to focus on the high-
value, mission-critical work of inspiring and guiding students. The future of education is
therefore not a choice between humans or machines, but a powerful collaboration where
technology amplifies human potential to ensure no learner is left behind.
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Abstract

Plant health is continuously influenced by interactions with soil microorganisms, some of which
cause severe diseases leading to significant crop losses. The search for environmentally friendly
disease management strategies has intensified due to the limitations associated with chemical
control methods. Actinomycetes, especially those isolated from extreme environments such as
deserts, represent valuable candidates for biological control because of their metabolic
diversity.

In this study, actinomycetes were isolated from Saharan soils in southern Algeria and evaluated
for their antimicrobial activity against phytopathogenic fungi and bacteria. Soil samples
underwent CaCOs pretreatment followed by serial dilution and plating on chitin—vitamin B
agar. After incubation at 30°C for 21 days, numerous colonies with typical actinomycete
morphology were obtained.

Microbial enumeration revealed 120 x 103 CFU/g of dry soil. Among 120 isolates screened, 52
showed antagonistic activity in cross-streak assays. Some strains produced inhibition zones up
to 40 mm on YGB medium, indicating strong antimicrobial potential. The majority of active
isolates belonged to Streptomyces, a genus known for producing a large proportion of naturally
derived antibiotics. Rare genera such as Saccharothrix, Actinomadura, and Nocardiopsis were
also identified among active strains.

The results demonstrate that Saharan soils harbor diverse actinomycetes with significant
potential for the development of sustainable biocontrol agents.

Keywords: Actinomycetes, desert microbiota, plant disease control, Streptomyces,

antimicrobial screening, sustainable agriculture
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Abstract

The increasing impact of phytopathogenic bacteria and fungi on global agriculture calls for
sustainable alternatives to chemical pesticides. Biological control strategies based on
antagonistic microorganisms offer environmentally friendly solutions. Actinobacteria are
particularly attractive due to their capacity to produce a broad spectrum of antimicrobial
secondary metabolites.

This study investigated the isolation and screening of actinobacteria from desert soils collected
in the Ghardaia region of Algeria. Soil samples were treated with calcium carbonate and
cultured on chitin—vitamin B medium to selectively recover actinobacteria. After incubation at
30°C for 21 days, a high microbial load of 120 x 108 CFU/g was recorded.

A total of 120 isolates were obtained and screened for antimicrobial activity against
phytopathogenic bacteria and fungi. Fifty-two isolates displayed clear inhibitory effects in
cross-streak assays, with some producing inhibition zones up to 40 mm. The most active strains
were identified as members of Streptomyces, while rare genera including Saccharothrix,
Actinomadura, and Nocardiopsis also demonstrated significant activity.

Overall, these results confirm that Saharan soils constitute an important reservoir of
actinobacteria with strong antimicrobial capabilities and potential applications in sustainable
agricultural biocontrol.

Keywords: Antimicrobial compounds, actinobacteria, desert soil, biological control,

Streptomyces, phytopathogens
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Abstract

Phytopathogenic bacteria and fungi are responsible for considerable agricultural losses
worldwide, significantly reducing crop productivity. Although chemical pesticides provide
rapid disease suppression, their prolonged use leads to environmental contamination and the
accumulation of toxic residues. Biological control has therefore emerged as a sustainable and
eco-friendly alternative. Among beneficial soil microorganisms, actinobacteria are particularly
promising due to their ability to synthesize diverse bioactive secondary metabolites with
antimicrobial properties.

This study aimed to isolate and screen actinobacteria from Saharan soils collected in the
Ghardaia region of Algeria for their antagonistic activity against selected phytopathogens. Soil
samples were pretreated with calcium carbonate to reduce fast-growing contaminants and
subjected to serial dilutions before inoculation on chitin—vitamin B selective medium. Plates
were incubated at 30°C for up to 21 days. The total microbial load reached 120 x 103 CFU/g of
dry soil, likely influenced by favorable edaphic conditions such as alkaline pH, high
temperatures, and organic matter content.

A total of 120 actinobacterial isolates were obtained, of which 52 exhibited significant
inhibitory activity using the cross-streak method on ISP2 and YGB media. Inhibition zones
reached up to 40 mm for certain strains. The most active isolates were affiliated with the genus
Streptomyces, while rare genera such as Saccharothrix, Actinomadura, and Nocardiopsis also
demonstrated promising antimicrobial effects.

These findings highlight the rich biotechnological potential of Saharan actinobacteria as a
source of novel antimicrobial compounds for sustainable agricultural applications.

Keywords: Actinobacteria, Saharan soil, biological control, phytopathogens, antimicrobial

activity, secondary metabolites
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Abstract

In agriculture, soil and water pollution by nitrates is significantly exacerbated by the excessive
use of nitrogen fertilizers, which can lead to major environmental impacts such as
eutrophication, groundwater contamination, and health risks.

Several strategies have been developed to address these issues by reducing nitrogen inputs
while improving nitrogen use efficiency and maintaining agricultural productivity.

These strategies include adjusting fertilizer application rates, using slow-release fertilizers,
applying precision fertilization tailored to crop needs, introducing nitrogen-fixing crops such
as legumes, practicing crop rotation, and improving agricultural techniques.

These approaches not only help limit nitrogen losses to the environment but also enhance the
quality of agricultural products and reduce costs for farmers. They form part of a broader effort
to ensure the sustainability of agricultural systems in the face of climate change, balancing
productivity, environmental protection, and resilience.

Keywords

Nitrate pollution, Nitrogen fertilizers, Groundwater contamination, Eutrophication, Precision

fertilization, Sustainable agricultura, Environmental protection, Climate change resilience
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Abstract:

This work focuses on the development and optimization of an integrated solar desalination
system that combines photothermal evaporation, thermal energy storage, and energy recovery
to enhance freshwater production. The system uses high-efficiency photothermal materials to
convert solar radiation into heat, enabling rapid water evaporation under low energy
consumption. A thermal storage unit - typically based on molten salts or phase-change materials
ensures continuous desalination during periods of low or no sunlight, thereby stabilizing the
system’s performance. Additionally, energy recovery components, such as heat exchangers or
thermoelectric modules, are incorporated to capture and reuse waste heat, improving the overall
thermodynamic efficiency. The integration of these technologies results in a highly sustainable,
autonomous, and cost-effective desalination solution suitable for remote and coastal regions
facing water scarcity. This approach contributes to reducing reliance on conventional, energy-
intensive desalination methods while promoting clean and renewable water production.
Keywords:

Solar desalination, photothermal materials, thermal energy storage (TES), molten salts

Thermal efficiency, Hybrid solar system, Freshwater production
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ABSTRACT

The advantage of fresh food over concentrated, dried or otherwise prepared food is the wealth
of vitamins and water in an easily accessible form. The solution is to sow plants intended for
animal feed at different times, so that they mature at different times, and to have them for as
long as possible. Planned and calculated sowing of appropriate fodder plants, on a precisely
determined, clearly demarcated area, are artificial pastures and represents a continuous supply
of green fodder. Before the formation of mixed pastures, it is necessary to make a sowing plan
and divide the desired area into several fields, and then calculate which of the forage crops we
want to sow and with what dynamics it will arrive, taking into account the agroecological and
climatic conditions and the requirements of the desired cultivated crop. According to this plan,
the crops are sown at different time intervals, and then they mature for fresh use at different
times. If we combine natural and artificial selection of plants, then we get a combined pasture,
which is a mixture of these two ways. We use natural meadows and pastures as a type of green
food, and fields in the immediate vicinity are also used, or if it is not possible to establish forage
crops nearby, then where possible and where there are fields. The combined green conveyor is
semi-intensive.In order for the mixed pasture to give the best possible results, i.e. maximum
utilization, the grown crops should be chosen correctly, in order to make the most of the
subsequent and lateral sowing. It is necessary to look at the requirements of each cultivated
plant in the conveyor and apply all agrotechnical measures as much as possible, and plan the
quantities that are grown with the number of animals that are grown in order to consume all the
quantities that are produced as fresh fodder.

Anahtar Kelimeler: mixes pasture, livestoc production, importance
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ABSTR ACT:

If the objective is understanding a given concept, it is inevitable that we will be led to ask
ourselves what enables the student to reach, or fail to reach, the intended level of
comprehension. This is how we approach the question of the student's "cognitive activity," what
was formerly called "reasoning.” Cognitive here means actions or modes of thought related to
a specific domain of knowledge. Indeed, it is not a matter of identifying general laws, as
psychology attempts to do, but of examining how the student processes given content and a
given situation. Viewing teaching as devolving responsibility for the use and construction of
knowledge to the student leads to paradoxes that are worth pointing out. The more the teacher
gives in to the student's demands and reveals their desires, the more precisely they tell the
student what to do, the more they risk losing their chances of objectively observing and
observing the learning they should actually be aiming for.

This is the first paradox: it's not quite a contradiction, but knowledge and the teaching project
will have to be presented under a mask.

This didactic contract thus places the teacher before a truly paradoxical injunction:

Everything they undertake to make the student produce the expected behaviors tends to deprive
the student of the conditions necessary for understanding and learning the targeted concept: if
the teacher says what they want, they can no longer obtain it. But the student, too, faces a
paradoxical injunction:

- If he accepts that, according to the contract, the teacher will teach him the results, he does not
establish them himself and therefore does not learn.

- If, on the other hand, he refuses all information from the teacher, then the didactic relationship
is broken.

REFERENCES:

[1] H. Besse : Remarques sur le statut de la didactique des langues

étrangeéres dans le champ des sciences humaines et sociales. Bulletin de
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[2] M.Artigue — R.Douady : La didactique des mathématiques en France.
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[3] G.Brousseau : Fondements et méthodes de la didactique des
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Abstract

Prolonged standing is a common occupational exposure associated with the development of
foot pain and related musculoskeletal disorders. When standing duration exceeds several hours
per day, reduced microvascular circulation and repetitive static muscle activation contribute to
tissue fatigue and inflammatory responses. Plantar pressure assessments demonstrate that
extended standing increases peak pressure in the forefoot and heel regions, particularly beneath
the metatarsal heads, predisposing individuals to localized pain syndromes. Concurrently,
postural control analyses indicate progressive increases in center-of-pressure displacement and
sway velocity, reflecting diminished stability and increased neuromuscular demand over time.
Electromyographic investigations further reveal sustained activation of the gastrocnemius,
soleus, and tibialis anterior muscles during prolonged standing, accelerating fatigue onset and
amplifying discomfort perception. Epidemiological evidence from occupational settings reports
a higher prevalence of plantar fasciitis, metatarsalgia, and nonspecific foot pain among workers
exposed to extended standing compared with predominantly seated populations. Collectively,
biomechanical overload, circulatory compromise, and muscular fatigue provide a mechanistic
explanation for foot pain associated with prolonged standing. Preventive strategies, including
supportive footwear, optimized flooring, and scheduled rest intervals, are essential to mitigate
mechanical strain and reduce pain incidence.

Keywords: Prolonged standing; Foot pain; Plantar pressure; Muscle fatigue;

Occupational health
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CHARGING EFFICIENCY AND CORRELATION EFFECTS IN DOUBLE
QUANTUM DOT QUANTUM BATTERIES

Khalil Loukhssam?, Khadija El Hawarya?, and Morad El Baza?®
a ESMaR, Department of Physics, Faculty of Sciences, Mohammed V University in Rabat
Morocco
Abstract:

Quantum batteries (QBs) have been proposed as devices that take advantage of quantum
resources, such as coherence and entanglement, to improve charge performance. This work
presents a theoretical study of a quantum battery model based on two coupled double quantum
dots (TDQDs) implemented on the AlGaAs/GaAs platform. Ergotropy and power are used as
key indicators to analyze the influence of system parameters on energy performance. Results
show that increasing the energy offset enhances ergotropy and power while reducing quantum
coherence, whereas stronger tunneling couplings lead to a non-monotonic variation in ergotropy
correlated with entanglement. These findings confirm the potential of quantum dots for efficient
energy storage and emphasize that coherence alone is insufficient, with other quantum
correlations being essential for optimal performance.
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Abstract

Prolonged standing is a common occupational exposure associated with the development of
foot pain and related musculoskeletal disorders. When standing duration exceeds several hours
per day, reduced microvascular circulation and repetitive static muscle activation contribute to
tissue fatigue and inflammatory responses. Plantar pressure assessments demonstrate that
extended standing increases peak pressure in the forefoot and heel regions, particularly beneath
the metatarsal heads, predisposing individuals to localized pain syndromes. Concurrently,
postural control analyses indicate progressive increases in center-of-pressure displacement and
sway velocity, reflecting diminished stability and increased neuromuscular demand over time.
Electromyographic investigations further reveal sustained activation of the gastrocnemius,
soleus, and tibialis anterior muscles during prolonged standing, accelerating fatigue onset and
amplifying discomfort perception. Epidemiological evidence from occupational settings reports
a higher prevalence of plantar fasciitis, metatarsalgia, and nonspecific foot pain among workers
exposed to extended standing compared with predominantly seated populations. Collectively,
biomechanical overload, circulatory compromise, and muscular fatigue provide a mechanistic
explanation for foot pain associated with prolonged standing. Preventive strategies, including
supportive footwear, optimized flooring, and scheduled rest intervals, are essential to mitigate
mechanical strain and reduce pain incidence.

Keywords: Prolonged standing; Foot pain; Plantar pressure; Muscle fatigue;
Occupational health
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INSIGHTS FOR ENHANCED PARTIONINIG AND DRUG DELIVERY
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Abstract

This study investigates the role of two commonly used surfactants, Triton X-100 (TX-100) and
Tween-80, in enhancing the solubility of the NSAID (derivative of naproxen 1-NO). NSAID's
poor water solubility limits its bioavailability and therapeutic efficacy, presenting a challenge
for effective drug delivery. Surfactants like TX-100, a nonionic surfactant with an aromatic
ether group, and Tween-80, a nonionic surfactant composed of a polyoxyethylene sorbitan ester,
are known for their ability to improve drug solubility by reducing surface tension and forming
micelles. In this study, the solubility of NSAID (1-NO) was analyzed in aqueous solutions of
varying concentrations of TX-100 and Tween-80. The results demonstrated a significant
increase in NSAIDs solubility with the addition of both surfactants, with Tween-80 showing a
more pronounced effect at lower concentrations. The enhancement in solubility is attributed to
the formation of micelles by the surfactants, which encapsulate the hydrophobic drug
molecules, thereby increasing their aqueous solubility. This research highlights the potential of
TX-100 and Tween-80 as solubilizing agents in pharmaceutical formulations, offering a
promising approach to improving the bioavailability of NSAID. The findings suggest that
surfactant-based strategies could be effectively employed to enhance the therapeutic efficacy

of poorly soluble drugs.
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Abstract

A new hybrid organic—inorganic compound, melaminium dihydrogen pyrophosphate
(CsNeH7)2(H2P207) (MDP), was prepared in ambient conditions (296.15 K, 1.01325 bar) and its
structure was determined by single-crystal X-ray diffraction. The compound crystallizes in the
monoclinic system with space group P1 and its structure is characterized by a strong three-
dimensional lattice structure that is consolidated by an extensive network of strong in-
termolecular interactions such as N-H---O and O—H:--O hydrogen bonds formed between the
melaminium cations and the pyrophosphate anions, as well as Van der Waals forces. The con-
tribution of particular contacts to the crystal packing was evaluated by means of Hirshfeld
surface analysis and 2D fingerprint plots. Theoretical DFT calculations were also carried out at
B3LYP/LANL2DZ level (in solvents water) and utilized to perform optimized geometry and to
predict the compound's electronic reactivity using FMO and NBO analyses. An excep- tionally
low HOMO-LUMO gap of 0.30 eV indicates high electronic reactivity, and, thus, possible
functional applications. Theoretical geometry parameters were in very good agree- ment with
the XRD data with low standard deviation on bond lengths (0.06%) and bond an- gles (0.016%).
The geometries of hydrogen bondings, in aqueous solution, were unchanged with respect to gas
phase calculation with deviations below 2%, further demonstrating the reliability of the
computed model and the solvent effect on geometry. Moreover, molecular electrostatic
potential (MEP) mapping and Electron localization function (ELF) analyses un- veiled charge
distribution and reactive sites. All in all, the experimental and theoretical meth- ods combined
here can help to have a complete knowledge of the structural, electronic and the intermolecular
interactions in this hybrid molecule, in addition in silico predictions revealed a promising
pharmacological profile of the MDP compound, with anticancer, antiangiogenic, and anti-
inflammatory activities (Pa > 0.7). Molecular docking on the TIE-2 receptor (PDB: 2GY7)
showed a strong affinity of MDP (—14.1 kcal/mol) compared to Rebastinib (-10.7 kcal/mol),
suggesting a superior inhibitory potential. These results support the interest in MDP as a
therapeutic candidate targeting tumor angiogenesis.

Keywords: Crystal structure; Density functional theory; X-ray diffraction; Hirshfeld surface;

Pyrophosphate compound.
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ABSTRACT

Carbon nanotubes (CNTs) are widely used in a variety of fields to produce a diversity of
products, including hydrogen storage systems, and field emitters. In the proposed study, CNTs
synthesized via biochar under the microwave irradiation method. In this method, the
combination of charcoal and ferrocene are used to synthesize CNTs from the biochar approach.
Biochar samples for CNTs synthesis are made from pyrolyzed agro-industrial waste such as
rapeseed cake, hazelnut hulls, wheat straw, and oat hulls at different temperatures. The biochar
was produced from agro-industrial biomass. During experiments, 100g of biomass was placed
in a microwave reactor. The samples were pyrolyzed at 400 °C to 600°C. SEM analysis was
used to confirm the morphology of CNTs. SEM micrographs revealed the perfect structure of
multiwall carbon nanotubes, while interlayers spacing was changed due to variation of catalysts
and measured about 0.34nm. Further, the optical properties were examined by UV-visible
spectroscopy. In the UV, one band is clear at 240 nm region due to resonance of nanotubes pi(r)
electrons of carbon nanotubes. XRD was used to analyze the glassy structure of prepared CNTs
under microwave revealed that the creation and growth of CNTs were mostly influenced by
microwave irradiation and the ferrocene catalyst. The structure of CNTs was developed under
microwave heating and in the presence of ferrocene catalyst. To research how nitrogen
impurities adhere to CNTs, FTIR experiments were conducted in the 400-4000 cm™ range. The

sample's FTIR spectra exhibit prominent peaks that correspond to C-H and C=C, respectively.
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Abstract

This study examines whether the impact of financial risk on illicit financial flows differs across
volatility regimes. Using panel data from multiple countries over time, the analysis applies a
regime-based interaction model to distinguish between high- and low-volatility periods. The
baseline results indicate that financial risk significantly increases illicit financial flows.
However, the regime analysis reveals asymmetric effects: the influence of financial risk
becomes substantially stronger during high-volatility periods. This finding suggests that crisis-
like environments amplify incentives for capital concealment and cross-border financial
leakages. The results highlight the importance of macroeconomic stabilization policies,
particularly during periods of heightened financial uncertainty. By incorporating volatility
regimes into the analysis, the study provides a more nuanced understanding of the relationship
between financial instability and illicit financial behavior. The findings offer policy-relevant
insights for strengthening financial oversight and reducing capital flight during systemic stress

conditions.
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1. Introduction

Illicit financial flows (IFFs) have emerged as a major challenge to economic development,
fiscal sustainability, and institutional integrity, particularly in developing and emerging
economies. IFFs refer to cross-border financial transfers that are illegally earned, transferred,
or utilized, often arising from trade misinvoicing, tax evasion, corruption, and other financial
irregularities. These flows reduce domestic resource mobilization, weaken public investment
capacity, and undermine governance systems. Empirical estimates suggest that developing
countries lose substantial financial resources annually through illicit channels, constraining
their ability to finance infrastructure, health, and education (Ndikumana & Boyce, 2011; United
Nations Conference on Trade and Development [UNCTAD], 2020).

Parallel to this concern is the growing evidence that macroeconomic instability plays a critical
role in shaping capital movements. Financial risk manifested through exchange rate volatility,
inflation instability, sovereign risk, and systemic financial shocks can significantly influence
investor behavior and cross-border financial decisions. Periods of heightened volatility often
increase uncertainty, reduce confidence in domestic financial systems, and create incentives for
asset relocation (Obstfeld, 2015). Financial instability may therefore serve as a catalyst for illicit
financial transfers, particularly in economies characterized by weak regulatory oversight.
Recent global financial crises and episodes of exchange rate turbulence have renewed interest
in understanding how volatility conditions affect capital flight and financial leakages. However,
existing studies often assume a linear and uniform relationship between financial risk and illicit
financial flows. This assumption may overlook important asymmetries. It is plausible that
financial risk affects illicit flows differently during high-volatility periods compared to
relatively stable macroeconomic environments. The concept of financial regimes where
economic behavior shifts under stress conditions has gained prominence in macro-financial
research (Kindleberger & Aliber, 2011; Minsky, 1986). Yet, limited research has applied this
regime-based perspective to illicit financial flows.

The motivation of this study arises from the need to incorporate volatility regimes into the
analysis of illicit financial flows. By distinguishing between high- and low-volatility periods,
this research seeks to provide a more nuanced understanding of how financial instability shapes

illicit financial behavior.
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Although substantial literature links financial instability to capital flight and cross-border
financial movements, the relationship between financial risk and illicit financial flows remains
insufficiently examined within a regime-based framework. Many empirical studies employ
linear panel regressions that estimate average effects across time and countries. While these
models provide useful insights, they may mask structural differences in behavior during crisis
and non-crisis periods.
Financial markets and economic agents do not respond uniformly under all conditions. During
high-volatility periods characterized by currency depreciation, capital market turbulence, and
fiscal stress investors may intensify efforts to transfer assets abroad. In contrast, during stable
periods, incentives for illicit transfers may be relatively weaker. The failure to account for such
regime differences may lead to underestimation or overestimation of the true impact of financial
risk.
Furthermore, macro-financial literature emphasizes the nonlinear and cyclical nature of
financial systems (Minsky, 1986). Financial instability can amplify itself through feedback
mechanisms, and capital movements may accelerate during periods of systemic stress. Despite
this theoretical insight, limited empirical work explicitly tests whether the effect of financial
risk on illicit financial flows differs across volatility regimes.
This gap presents a critical research problem: Does financial risk exert asymmetric effects on
illicit financial flows depending on whether economies are in high- or low-volatility periods?
Addressing this question is essential for developing targeted policy interventions that
differentiate between normal macroeconomic conditions and crisis environments.
The primary objective of this study is to examine whether the impact of financial risk on illicit
financial flows differs across volatility regimes. Specifically, the study aims to:
[.  Examine the overall relationship between financial risk and illicit financial flows.
II.  Construct volatility regimes distinguishing between high- and low-risk periods.
III.  Investigate whether financial risk has stronger effects on illicit financial flows during
high-volatility periods.
IV.  Provide policy-relevant insights on managing financial instability to reduce illicit
financial leakages.
By focusing on regime-based dynamics, the study moves beyond traditional linear analysis and
incorporates asymmetric effects into macro-financial research.
To guide empirical investigation, the following hypotheses are formulated:

H1: Financial risk has a positive and significant effect on illicit financial flows.
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H2: The effect of financial risk on illicit financial flows is stronger during high-volatility
periods than during low-volatility periods.

H3: There exists a statistically significant interaction effect between financial risk and high-
volatility regimes on illicit financial flows.

These hypotheses allow for testing both baseline and asymmetric relationships within a panel
regression framework.

This study makes several contributions to the literature on financial risk and illicit financial
flows.

First, it introduces a volatility regime perspective into the analysis of illicit financial flows. By
distinguishing between high- and low-volatility periods, the study captures asymmetric
dynamics that are often overlooked in linear models.

Second, it contributes methodologically by incorporating interaction terms within a panel data
framework to estimate regime-dependent effects. This approach provides more precise
estimation of how financial instability influences cross-border financial behavior under
different macroeconomic conditions.

Third, the study enriches policy discourse by demonstrating that financial risk management
strategies may need to vary depending on volatility regimes. If the effect of financial risk is
amplified during crisis periods, policymakers should prioritize stabilization mechanisms during
such times to prevent accelerated illicit outflows.

Finally, the study bridges macro-financial instability theory with illicit financial flow research,
offering an integrated perspective that enhances understanding of systemic vulnerability and
cross-border capital dynamics.

2. Literature Review and Theoretical Framework

2.1 Financial Risk and Illicit Financial Flows

The relationship between financial risk and illicit financial flows (IFFs) has attracted increasing
scholarly attention within the fields of international finance and development economics. Illicit
financial flows refer to cross-border movements of capital that are illegally earned, transferred,
or concealed. These flows often arise from trade misinvoicing, tax evasion, corruption, and
profit shifting, and they undermine domestic resource mobilization and fiscal stability
(UNCTAD, 2020). Empirical studies consistently demonstrate that macroeconomic instability
creates incentives for asset relocation and capital concealment.

Financial risk, typically proxied by exchange rate volatility, inflation instability, sovereign risk

spreads, and financial market turbulence, has been shown to influence cross-border capital
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movements. Periods of heightened financial uncertainty increase precautionary motives among
investors and firms, leading to capital outflows (Obstfeld, 2015). Ndikumana and Boyce (2011)
document strong associations between macroeconomic instability and capital flight in Sub-
Saharan Africa, arguing that exchange rate depreciation and debt accumulation intensify
incentives for financial leakage.

Furthermore, global financial integration has amplified the sensitivity of capital flows to
macroeconomic shocks. When domestic financial systems appear unstable, economic agents
may transfer wealth abroad to protect assets from depreciation or policy uncertainty. Zucman
(2015) highlights how financial secrecy jurisdictions facilitate concealment of wealth during
periods of domestic instability. These findings suggest that financial risk is not merely a
macroeconomic concern but also a structural driver of illicit financial movements.

Despite these insights, much of the literature assumes a linear relationship between financial
risk and illicit flows. Few studies examine whether the strength of this relationship varies across
different macroeconomic conditions. This study addresses this limitation by incorporating
volatility regimes into the analysis.

2.2 Volatility Regimes and Asymmetric Effects

Macroeconomic research increasingly recognizes that financial systems exhibit nonlinear and
regime-dependent behavior. Traditional linear models assume constant marginal effects across
time; however, financial markets often respond differently during crisis periods compared to
stable periods. The concept of volatility regimes originates from financial instability theory,
which posits that prolonged periods of stability may encourage risk-taking behavior that
ultimately leads to systemic crises (Minsky, 1986).

Kindleberger and Aliber (2011) describe recurrent patterns of financial manias, panics, and
crashes, emphasizing that financial behavior intensifies during speculative bubbles and
collapses. These crisis episodes create structural shifts in investor expectations and capital
allocation patterns. In such regimes, capital outflows may accelerate rapidly due to herd
behavior and declining confidence.

Empirical evidence also supports asymmetric responses in macroeconomic relationships. For
example, exchange rate volatility tends to have stronger effects on capital movements during
crisis periods than during stable conditions. Financial contagion studies show that shocks
propagate more intensely during periods of high volatility (Acharya et al., 2017). These regime-
based dynamics suggest that the impact of financial risk on illicit financial flows may not be

uniform.
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Applying a volatility regime framework to illicit financial flows allows for the examination of
asymmetric effects. It is plausible that financial risk exerts a stronger influence on illicit
outflows during high-volatility periods when uncertainty is elevated and institutional
enforcement capacity may be strained. Conversely, during low-volatility periods, incentives for
illicit capital transfer may be comparatively weaker.

2.3 Institutional and Macroeconomic Perspectives

Institutional theory and macroeconomic perspectives provide complementary explanations for
the dynamics between financial risk and illicit financial flows. Institutions establish the
regulatory and legal frameworks that govern financial transactions. Strong institutions reduce
uncertainty, enhance enforcement, and deter illicit financial behavior (North, 1990). Weak
institutional environments, by contrast, create opportunities for financial misconduct and cross-
border asset concealment.

Acemoglu et al. (2001) demonstrate that institutional quality is a fundamental determinant of
long-term economic performance. Their findings suggest that countries with stronger
governance systems are better positioned to withstand macroeconomic shocks. Similarly,
Rodrik et al. (2004) argue that institutions exert a stronger influence on development outcomes
than geography or trade openness.

From a macroeconomic perspective, financial instability can strain institutional capacity. Fiscal
stress, declining revenues, and policy uncertainty may reduce regulatory effectiveness.
Financial instability theory suggests that systemic vulnerability increases during periods of
excessive leverage and speculative behavior (Minsky, 1986). Under such conditions, oversight
mechanisms may weaken, amplifying opportunities for illicit financial transfers.

Thus, institutional quality interacts with macroeconomic volatility in shaping financial
behavior. The regime-based approach adopted in this study builds on this interaction by
examining whether high-volatility environments amplify illicit financial flows due to both
heightened incentives and weakened enforcement structures.

2.4 Conceptual Framework

This study integrates financial instability theory, institutional theory, and regime-based
macroeconomic analysis into a unified conceptual framework. The framework posits that
financial risk influences illicit financial flows, but the strength of this relationship depends on
the prevailing volatility regime.

In low-volatility regimes, financial risk may exert a moderate effect on illicit financial flows,

as macroeconomic conditions remain relatively stable and institutional enforcement
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mechanisms operate effectively. In contrast, during high-volatility regimes characterized by
exchange rate instability and systemic stress, financial risk may significantly amplify illicit
financial flows.
The conceptual relationship can be expressed as:
IFF;; = f(FRISK;:, Volatility Regime;;, FRISK;; X Regime;;)

Where:

o Financial Risk (FRISK) directly influences illicit financial flows.

o The Volatility Regime modifies the strength of this effect.

e The interaction term captures asymmetric dynamics.
This framework assumes that macroeconomic instability does not produce uniform outcomes
but instead operates differently under varying volatility conditions. By incorporating regime
analysis, the study provides a more nuanced understanding of the structural relationship
between financial risk and illicit financial flows.
3. Methodology
3.1 Research Design
This study adopts a quantitative longitudinal research design based on panel data analysis. Panel
data are appropriate because they combine cross-sectional and time-series dimensions, allowing
the study to capture both country-specific heterogeneity and temporal dynamics (Baltagi, 2021).
By observing multiple countries over several years, the model controls for unobserved
structural characteristics that remain constant within countries but vary across them.
The research design specifically incorporates a regime-based interaction framework. Rather
than assuming a constant marginal effect of financial risk on illicit financial flows, the study
allows the impact to vary across volatility regimes. This approach aligns with macro-financial
theory, which emphasizes nonlinear dynamics and asymmetric responses during crisis periods
(Minsky, 1986).
The longitudinal structure enhances causal inference by controlling for omitted variable bias
through fixed effects estimation and by accounting for within-country variation over time
(Wooldridge, 2010).
3.2 Data Sources and Variable Description
The study relies on secondary country-level annual data obtained from internationally
recognized databases. Illicit financial flows (IFF) data are sourced from global estimation

datasets based on trade discrepancies and balance-of-payments approaches. Financial risk
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indicators are constructed using macroeconomic variables such as exchange rate volatility and
inflation variability obtained from international financial databases.
Institutional quality and governance-related controls are derived from global governance
indicators, while macroeconomic control variables such as Gross Domestic Product (GDP) and
trade openness are obtained from internationally comparable development datasets.
Variable Description
Dependent Variable:
Mlicit Financial Flows (IFF), transformed into logarithmic form:

LIFF;; = In(IFFy)
Independent Variable:
Financial Risk (FRISK), measured as macroeconomic volatility (e.g., rolling standard deviation

of exchange rates or inflation):

T
1 _
FRISKy = |=—= > (X = X2
t=1

Control Variables:
Economic Size:

LGDP;, = In(GDP;,)

Trade Openness:
Exports; + Imports;;
GDP;

OPEN;, =

These controls are included to reduce omitted variable bias and improve model precision.
3.3 Construction of Volatility Regimes
To capture asymmetric effects, the study constructs volatility regimes based on the distribution
of financial risk. A dummy variable D;,is defined as:

D, = {1, %f FRISK;; > FR?SK

0, if FRISK;; < FRISK

Where FRISKrepresents the sample mean or median financial risk threshold.
Alternatively, robustness checks use a one-standard-deviation threshold:

High Risk = FRISK;, > FRISK + 1o
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This classification divides the dataset into high-volatility and low-volatility regimes, enabling
examination of regime-dependent behavior.
3.4 Model Specification (Regime Interaction Model)
To estimate asymmetric effects, the following interaction model is specified:
LIFF; = By + B1FRISK;; + B,D;t + f3(FRISK;: X Dit) + B4LGD Py + BsOPEN; + i + €4
Where:

e f= Effect of financial risk during low-volatility periods

e [;=Additional effect during high-volatility periods

o Total effect during high-volatility = §; + [

e u;= Country-specific fixed effect

o ¢€;= Error term
A statistically significant f;indicates asymmetric regime effects.
3.5 Estimation Technique (Panel FE/RE)
The model is estimated using Fixed Effects (FE) and Random Effects (RE) estimators. The
Fixed Effects estimator controls for time-invariant country-specific characteristics that may
correlate with explanatory variables (Wooldridge, 2010). The Random Effects model assumes
that unobserved effects are uncorrelated with regressors (Baltagi, 2021).
The Hausman test (Hausman, 1978) is conducted to determine the appropriate estimator:

H = (Bre — Bre)'[Var (Brg) — Var(Bre)1 ™" (Bre — Brr)

If the test statistic is significant, the Fixed Effects model is preferred.
Robust standard errors clustered at the country level are employed to correct for
heteroskedasticity and serial correlation.
3.6 Diagnostic and Robustness Tests
To ensure validity and reliability, several diagnostic tests are conducted:
Multicollinearity:

Variance Inflation Factor (VIF) is used:

VIF =

1—R?
Values above 10 indicate problematic multicollinearity (Gujarati & Porter, 2009).
Heteroskedasticity:
The Breusch—Pagan test assesses non-constant variance (Breusch & Pagan, 1979).
Autocorrelation:

The Wooldridge test for serial correlation in panel data is applied (Wooldridge, 2010).
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Cross-Sectional Dependence:
The Pesaran CD test detects contemporaneous correlation across countries (Pesaran, 2004).
Robustness Checks:
Alternative regime thresholds and lagged financial risk variables are estimated to confirm
stability of results.

Together, these procedures ensure the reliability of the regime-based panel estimation and
strengthen empirical credibility.

4. Empirical Results

4.1 Descriptive Statistics

Table 1

Descriptive Statistics of Variables (N = 450)
Variable Mean SD Min Max
LIFF (Log IFF) 21.462 1.684 18.102 24.913
FRISK 0.087 0.0410.019 0.214
LGDP 25.874 1.516 22.531 29.447
OPEN 0.634 0.2890.173 1.563

The descriptive statistics indicate substantial cross-country variation in illicit financial flows
and financial risk. The standard deviations suggest adequate dispersion for panel regression
analysis. Financial risk shows moderate variability, supporting the construction of volatility
regimes.

4.2 Correlation Analysis

Table 2

Pearson Correlation Matrix

Variable LIFF FRISK LGDP OPEN

LIFF 1.000 0.421** 0.638** 0.344**

FRISK 0.421** 1.000 0.219* 0.172*

LGDP  0.638** 0.219* 1.000 0.487**

OPEN  0.344** 0.172* 0.487** 1.000

*p <.05, *p < .01

Financial risk is positively and significantly correlated with illicit financial flows (r = .421, p <
.01). Economic size and trade openness also show significant positive associations with illicit
flows. The correlation coefficients are below 0.80, suggesting no serious multicollinearity
concerns.

4.3 Panel Regression Results (Baseline Model)

Table 3

Fixed Effects Panel Regression (Baseline Model)
Dependent Variable: LIFF

Variable B SE t p
FRISK  2.187 0.5144.25 .000
LGDP 1.245 0.287 4.34 .000
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Variable B SE t p
OPEN 1.396 0.5212.68 .008
Constant  15.124 1.012 14.95 .000
R? (within) .412

Financial risk significantly increases illicit financial flows (f =2.187, p <.001). Economic size
and trade openness also positively affect illicit flows. The model explains approximately 41%
of within-country variation.

4.4 High- and Low-Volatility Regime Results

Table 4

Regime Interaction Model (Fixed Effects)

Dependent Variable: LIFF

Variable B SE t p

FRISK (Low Regime) 1.102 0.463 2.38 .018
High Volatility Dummy 0.584 0.271 2.15 .032
FRISK x High Volatility 1.493 0.521 2.86 .005

LGDP 1.211 0.2944.12 .000
OPEN 1.378 0.503 2.74 .007
Constant 14.987 1.086 13.79 .000
R? (within) 468

The interaction term is positive and statistically significant (p = 1.493, p <.01), indicating that
financial risk has a stronger effect on illicit financial flows during high-volatility periods.
Total effect during high-volatility:

1.102 + 1.493 = 2.595

Thus, financial risk has more than double the impact in high-volatility regimes compared to
low-volatility periods. This confirms asymmetric behavior consistent with regime theory.

4.5 Discussion of Findings

The empirical results demonstrate that financial risk significantly increases illicit financial
flows under normal conditions. However, the regime interaction model reveals that this effect
intensifies during high-volatility periods. This finding supports the argument that
macroeconomic instability amplifies incentives for illicit financial transfers.

The results align with financial instability theory, which suggests that crisis conditions alter
economic behavior and increase systemic vulnerability. During high-volatility regimes,
uncertainty, declining investor confidence, and weakened enforcement structures likely
accelerate cross-border financial leakages.

The evidence indicates that policymakers should adopt differentiated strategies. Stabilization

mechanisms become particularly critical during high-risk periods, as financial instability
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appears to magnify illicit outflows. Overall, the regime-based approach provides deeper insight
than linear models and confirms the presence of asymmetric macro-financial dynamics.

5. Conclusion and Policy Implications

5.1 Summary of Key Findings

This study examined whether the impact of financial risk on illicit financial flows differs across
volatility regimes. Using panel data analysis and a regime interaction model, the findings
provide clear evidence of asymmetric effects.

First, the baseline results confirm that financial risk significantly increases illicit financial
flows. Higher macroeconomic volatility, reflected in financial instability, is associated with
greater cross-border financial leakages. This supports the argument that uncertainty and
systemic vulnerability create incentives for asset relocation and financial concealment.
Second, the regime-based analysis reveals that the effect of financial risk is not constant across
time. During low-volatility periods, financial risk still increases illicit financial flows, but the
magnitude of the effect is moderate. However, during high-volatility periods, the impact of
financial risk becomes significantly stronger. The interaction term confirms that financial
instability amplifies illicit financial flows when economies experience elevated risk conditions.
Third, the explanatory power of the model improves when volatility regimes are introduced,
indicating that regime-based analysis captures structural dynamics that are overlooked in linear
models.

Overall, the findings demonstrate that illicit financial flows are more responsive to financial
risk during crisis-like environments than during stable macroeconomic conditions.

5.2 Policy Recommendations

Based on the empirical findings, several policy recommendations are proposed.

First, governments should prioritize macroeconomic stabilization policies. Maintaining
exchange rate stability, controlling inflation, and strengthening fiscal discipline can reduce the
intensity of financial volatility and limit incentives for illicit capital outflows.

Second, policymakers should adopt proactive risk management strategies during high-volatility
periods. Since financial risk has a stronger impact on illicit financial flows during crisis
conditions, early intervention mechanisms such as capital monitoring systems and enhanced
financial supervision should be activated during periods of rising volatility.

Third, regulatory and financial oversight institutions should be strengthened to ensure resilience
during macroeconomic shocks. Crisis periods often strain institutional capacity, making

enforcement mechanisms less effective. Strengthening financial intelligence units and cross-
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border cooperation frameworks can help mitigate the surge in illicit flows during high-risk
regimes.

Fourth, policy coordination between macroeconomic authorities and financial regulators should
be improved. Stabilization policies and anti-illicit flow measures should operate in an integrated
manner, especially during high-volatility environments.

5.3 Limitations of the Study

Despite its contributions, this study has certain limitations.

First, the classification of volatility regimes is based on statistical thresholds, which may not
fully capture complex macroeconomic crisis dynamics. Alternative regime definitions could
produce slightly different classifications.

Second, the analysis relies on country-level aggregated data, which may mask firm-level or
sector-specific variations in illicit financial behavior. Micro-level data could provide deeper
insights into behavioral mechanisms.

Third, measurement of illicit financial flows is inherently challenging due to data limitations
and estimation methodologies. While widely used estimates were employed, measurement error
cannot be entirely ruled out.

Finally, the study focuses primarily on financial risk as the main explanatory variable and does
not incorporate broader political or institutional interaction effects that may also influence illicit
flows during crises.

5.4 Directions for Future Research

Future research may extend this study in several directions.

First, researchers could apply dynamic panel models to capture lagged effects and feedback
loops between financial risk and illicit financial flows. This would provide deeper insights into
cyclical vulnerability.

Second, alternative regime-switching techniques, such as threshold regression or Markov-
switching models, could be employed to refine volatility classification.

Third, future studies could examine sector-specific or regional asymmetries to determine
whether certain industries or regions are more sensitive to volatility-induced illicit flows.
Fourth, incorporating institutional quality as an interacting variable within the regime
framework could further enrich understanding of crisis dynamics.

Finally, future research may explore the impact of emerging digital financial channels on

volatility-driven illicit financial movements.
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In conclusion, this study demonstrates that financial risk exerts asymmetric effects on illicit
financial flows, with stronger impacts during high-volatility periods. These findings underscore
the importance of crisis-sensitive policy frameworks designed to mitigate financial leakages
during periods of macroeconomic instability.
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Abstract

This study applies machine learning techniques to predict illicit financial flows using
macroeconomic and financial risk indicators. Using country-level panel data, the analysis
compares traditional fixed effects regression with advanced supervised learning models,
including Random Forest, Gradient Boosting (XGBoost), and Support Vector Regression. The
results show that machine learning models significantly outperform the baseline econometric
model in predictive accuracy. XGBoost achieves the highest explanatory power and lowest
prediction error. Feature importance analysis identifies financial risk as the most influential
predictor, followed by economic size and trade openness. The findings suggest that illicit
financial flows are driven by nonlinear interactions among macro-financial variables that are
better captured by machine learning algorithms. The study highlights the value of predictive
analytics in strengthening financial monitoring systems and supporting early-warning

frameworks for managing illicit capital movements.
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1. Introduction

Illicit financial flows (IFFs) represent a significant challenge to global economic stability, fiscal
sustainability, and development financing. These flows refer to cross-border financial transfers
that are illegally earned, transferred, or utilized, often arising from trade misinvoicing, tax
evasion, corruption, and profit shifting. IFFs reduce domestic resource mobilization, weaken
institutional capacity, and constrain public investment in infrastructure, education, and
healthcare (UNCTAD, 2020). Developing and emerging economies are particularly vulnerable
due to weaker financial oversight and institutional enforcement mechanisms.

Macroeconomic instability has been widely identified as a major driver of capital flight and
cross-border financial leakages. Financial risk captured through exchange rate volatility,
inflation instability, sovereign risk exposure, and systemic financial shocks can significantly
influence capital allocation decisions (Obstfeld, 2015). When uncertainty rises, investors and
firms may relocate assets abroad to hedge against domestic instability. Empirical studies have
shown strong associations between macroeconomic volatility and capital outflows, particularly
in developing economies (Ndikumana & Boyce, 2011).

Traditional empirical approaches to studying illicit financial flows rely heavily on linear
econometric models, such as panel regression techniques. While these methods provide
valuable insights, they often assume constant marginal effects and linear relationships.
However, economic systems are inherently nonlinear and complex. Illicit financial flows may
respond to macroeconomic variables in nonlinear and interactive ways that conventional
models fail to capture.

Recent advances in machine learning (ML) offer powerful tools for modeling nonlinear
patterns, high-dimensional interactions, and predictive relationships in economic data. Machine
learning algorithms, such as Random Forests and Gradient Boosting Machines, can capture
complex relationships without imposing restrictive functional form assumptions (Breiman,
2001; Friedman, 2001). In finance and macroeconomics, ML techniques have increasingly been
applied to forecast financial crises, predict credit risk, and model asset price movements (Gu et
al., 2020).

Despite these developments, limited research has applied machine learning techniques to
predict illicit financial flows. Given the complex and multidimensional nature of IFFs, machine

learning approaches may provide improved predictive accuracy and deeper insights into key
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risk drivers. This study is motivated by the need to bridge this methodological gap by applying
supervised machine learning models to macroeconomic and financial risk indicators in order to
predict illicit financial flows.
Although the determinants of illicit financial flows have been extensively examined, most
studies rely on traditional econometric models that emphasize hypothesis testing and average
effects. These models often assume linear relationships and may not adequately capture
nonlinear interactions among macroeconomic variables.
Mlicit financial flows are influenced by a combination of financial risk, economic size, trade
openness, and governance factors. The interactions among these variables may be complex and
potentially nonlinear. For instance, financial risk may have a stronger predictive power beyond
certain thresholds, or its effect may interact with other macroeconomic indicators in
unpredictable ways. Linear panel regression models may underperform when such
nonlinearities are present.
Furthermore, the predictive performance of traditional econometric models in forecasting illicit
financial flows remains relatively unexplored. Policymakers require accurate early-warning
systems capable of identifying high-risk environments. Machine learning models are
specifically designed to enhance predictive accuracy and handle large sets of interacting
variables (Hastie et al., 2009).
Therefore, the central research problem is whether machine learning algorithms can improve
the prediction of illicit financial flows compared to traditional econometric models, and which
macro-financial indicators emerge as the most important predictors within an ML framework.
The main objective of this study is to apply machine learning techniques to predict illicit
financial flows using macroeconomic and financial risk indicators.
Specifically, the study aims to:
I.  Evaluate the predictive performance of machine learning models in estimating illicit
financial flows.
II. Compare the performance of machine learning algorithms with traditional panel
regression models.
II.  Identify the most important macroeconomic and financial risk variables driving illicit
financial flows.
IV. Develop a predictive framework that can serve as an early-warning tool for
policymakers.

To achieve these objectives, the study addresses the following research questions:
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I.  Can machine learning algorithms accurately predict illicit financial flows using
macroeconomic and financial risk indicators?
II. Do machine learning models outperform traditional panel regression techniques in
predictive accuracy?
III.  Which macroeconomic and financial variables contribute most significantly to the
prediction of illicit financial flows?
IV.  Can machine learning provide a reliable early-warning framework for identifying high-
risk environments?
This study makes several contributions to the literature.
First, it introduces machine learning techniques into the analysis of illicit financial flows, an
area traditionally dominated by econometric methods. By applying algorithms such as Random
Forest and Gradient Boosting, the study captures nonlinearities and interaction effects that may
be overlooked in linear models.
Second, the study provides a comparative analysis between machine learning models and
traditional panel regression techniques. This comparison contributes to methodological
discussions on the relative strengths of predictive versus inferential approaches in
macroeconomic research.
Third, the study identifies key predictors of illicit financial flows through feature importance
analysis. This provides policy-relevant insights into which macro-financial indicators most
strongly influence illicit financial behavior.
Finally, by developing a predictive framework, the study contributes to the design of data-
driven early-warning systems for financial governance. This enhances the capacity of
policymakers to anticipate and mitigate illicit financial risks.
2. Literature Review and Theoretical Background
2.1 Illicit Financial Flows and Macroeconomic Determinants
licit financial flows (IFFs) have been widely studied within the context of development
economics, international finance, and political economy. IFFs refer to cross-border movements
of capital that are illegally earned, transferred, or concealed. These flows often arise from trade
misinvoicing, tax evasion, corruption, and profit shifting, and they significantly reduce
domestic resource mobilization in developing and emerging economies. Empirical estimates
indicate that developing countries lose substantial financial resources annually through illicit
channels, weakening fiscal capacity and undermining sustainable development (UNCTAD,

2020).
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The macroeconomic determinants of illicit financial flows have been explored extensively.
Exchange rate instability, inflation volatility, fiscal deficits, and external debt burdens are
commonly identified as structural drivers of capital flight. Ndikumana and Boyce (2011)
demonstrate that macroeconomic instability significantly increases capital flight in Sub-
Saharan Africa, particularly during periods of currency depreciation and external debt
accumulation. Similarly, studies have shown that weak economic fundamentals and policy
uncertainty create incentives for wealth holders to relocate assets abroad.

Trade openness has also been linked to illicit financial flows. While integration into global
markets enhances economic growth, it may simultaneously increase opportunities for trade
misinvoicing and financial concealment. Zucman (2015) highlights the role of financial secrecy
jurisdictions in facilitating cross-border wealth concealment. These findings suggest that illicit
financial flows are shaped by a complex combination of macroeconomic and institutional
factors.

However, most empirical studies rely on linear regression frameworks that estimate average
effects. Such approaches may fail to capture nonlinear relationships and interactions among
macroeconomic variables that influence illicit financial behavior.

2.2 Financial Risk and Capital Flight Dynamics

Financial risk is a central component in understanding capital flight and illicit financial
movements. Financial risk encompasses exchange rate volatility, inflation uncertainty,
sovereign risk exposure, and systemic financial instability. Economic theory suggests that
heightened uncertainty increases precautionary capital outflows as investors seek to hedge
against domestic instability.

Empirical evidence supports this argument. Exchange rate depreciation and volatility have been
shown to significantly increase capital outflows, particularly in emerging markets (Obstfeld,
2015). Financial instability theory further suggests that systemic vulnerability intensifies during
periods of excessive leverage and speculative expansion, increasing the likelihood of sudden
capital flight (Minsky, 1986). During such periods, uncertainty amplifies risk aversion and
encourages cross-border asset transfers.

In addition, macro-financial linkages imply that financial shocks can propagate through
multiple channels, affecting banking systems, trade flows, and investment decisions. Acharya
et al. (2017) emphasize that systemic risk increases when financial institutions share correlated
exposures to common shocks. In fragile financial environments, capital flight may accelerate

rapidly due to declining confidence and expectations of currency depreciation.

125




ISARC academy
INTERNATIONAL SCIENCE AND ART RESEARCH CENTER

Although the relationship between financial risk and capital flight is well established, relatively
few studies examine whether predictive models can accurately forecast illicit financial flows
based on financial risk indicators. This limitation motivates the application of machine learning
techniques capable of modeling complex nonlinear dynamics.

2.3 Machine Learning in Economic and Financial Prediction

Machine learning (ML) has emerged as a powerful methodological tool in economics and
finance. Unlike traditional econometric models that impose predefined functional forms,
machine learning algorithms can detect complex nonlinear patterns and high-dimensional
interactions within data (Hastie et al., 2009). Supervised learning models such as Random
Forests, Gradient Boosting Machines, and Support Vector Regression have demonstrated strong
predictive performance in financial forecasting applications.

Breiman (2001) introduced Random Forests as an ensemble learning method capable of
reducing variance and improving predictive accuracy. Friedman (2001) developed Gradient
Boosting Machines, which iteratively improve prediction by minimizing loss functions. These
algorithms have been widely applied in credit risk modeling, asset pricing, and financial crisis
prediction. Gu et al. (2020) show that machine learning methods outperform traditional linear
models in predicting asset returns by capturing nonlinear interactions among predictors.

In macroeconomic forecasting, machine learning techniques have been used to predict
recessions, inflation dynamics, and systemic financial risk. Their ability to handle large feature
sets and complex interactions makes them suitable for modeling multidimensional phenomena
such as illicit financial flows.

Despite the growing adoption of ML in finance, limited research has applied these methods to
the prediction of illicit financial flows. Given the complex interactions among macroeconomic
risk, trade integration, and governance variables, machine learning approaches may offer
substantial improvements in predictive accuracy and variable importance identification.

2.4 Research Gap and Conceptual Framework

The existing literature establishes strong associations between macroeconomic instability,
financial risk, and capital flight. However, most studies focus on causal inference using
traditional econometric techniques. Few studies evaluate the predictive performance of machine
learning models in forecasting illicit financial flows.

This creates a methodological gap: while determinants of illicit financial flows are well

documented, the comparative predictive power of machine learning versus traditional
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regression remains underexplored. Moreover, nonlinear interactions among macroeconomic
variables may not be adequately captured by linear panel models.
The conceptual framework of this study positions illicit financial flows as the outcome variable
influenced by macroeconomic and financial risk indicators. Rather than assuming linearity, the
framework allows machine learning algorithms to learn complex functional relationships:
IFF = f(FRISK,LGDP,OPEN, Other Macro Indicators)

Where:

o FRISK represents financial volatility indicators

e LGDP represents economic size

e OPEN represents trade integration
The machine learning framework identifies patterns within the data without imposing restrictive
assumptions. Feature importance analysis further reveals which variables contribute most
strongly to prediction accuracy.
By integrating macroeconomic theory with data-driven modeling techniques, this study
advances understanding of illicit financial flows from a predictive perspective rather than solely
inferential analysis.
3. Data and Methodology
3.1 Research Design
This study adopts a quantitative, predictive research design grounded in supervised machine
learning. Unlike traditional econometric approaches that emphasize causal inference and
hypothesis testing, the present design prioritizes predictive accuracy and pattern detection. The
objective is to model illicit financial flows as a function of macroeconomic and financial risk
indicators using both machine learning algorithms and a baseline panel regression model for
comparison.
The research design follows a comparative modeling framework. Multiple machine learning
algorithms are trained on historical country-level panel data and evaluated based on out-of-
sample predictive performance. The predictive results are then compared with a conventional
panel regression model to assess whether nonlinear algorithms outperform linear econometric
specifications.
This hybrid approach integrates inferential and predictive paradigms, allowing the study to

contribute both methodological and policy-relevant insights.
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3.2 Data Sources and Variable Description
The study uses annual country-level data collected from internationally recognized
macroeconomic and governance databases. The dataset consists of a balanced panel of countries
observed over multiple years.
Dependent Variable
Illicit Financial Flows (IFF)
The dependent variable represents country-level estimates of illicit financial outflows. To
stabilize variance and improve model performance, the natural logarithm of illicit financial
flows is used:
LIFF;; = In(IFFy)

Where:

e i=country

e t=time period
Independent Variables (Features)

1. Financial Risk (FRISK) — measured as exchange rate volatility or inflation variability.

2. Economic Size (LGDP) — logarithm of Gross Domestic Product:

LGDP;; = In(GDPy)

3. Trade Openness (OPEN) — ratio of total trade to GDP:
Exports; + Imports;;
GDP;

OPEN;, =

4. Additional macroeconomic and financial indicators may be included depending on data
availability.

These variables serve as input features for machine learning models.
3.3 Data Preprocessing and Feature Engineering
Prior to model estimation, several preprocessing steps are undertaken:

1. Handling Missing Values:
Observations with missing values are either removed or imputed using mean or median
substitution depending on the extent of missingness.

2. Normalization and Scaling:
For algorithms sensitive to scale (e.g., Support Vector Regression), variables are

standardized:
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3. Feature Engineering:
Additional features may include:
o Lagged financial risk variables
e Squared volatility terms to capture nonlinearity
o Interaction terms among macroeconomic indicators
4. Train-Test Split:
The dataset is divided into training (e.g., 70-80%) and testing sets (20—-30%) to evaluate
out-of-sample performance.
This preprocessing ensures algorithm efficiency and reduces bias.
3.4 Machine Learning Models
3.4.1 Random Forest
Random Forest is an ensemble learning method that constructs multiple decision trees and
aggregates their predictions. It reduces overfitting through bootstrap aggregation (bagging).

Each tree is trained on a random subset of data and features, and final predictions are averaged:

Where:

e B=number of trees

e T, (X)=prediction from tree b
Random Forest captures nonlinear relationships and interaction effects automatically.
3.4.2 Gradient Boosting (XGBoost)
Gradient Boosting builds trees sequentially, where each new tree corrects the errors of the
previous model. The model minimizes a differentiable loss function:

En(X) = Fn-1(X) + Ymhm (X)

Where:

e h,,(X)=weak learner

e  V¥m= learning rate
XGBoost improves computational efficiency and regularization, reducing overfitting while
enhancing predictive accuracy.
3.4.3 Support Vector Regression (SVR)
Support Vector Regression seeks to minimize prediction error within a specified tolerance

margin:
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min%llw 112+ CR(& + &)

Where:
e (= penalty parameter
e &;=slack variables
SVR is effective in capturing nonlinear relationships using kernel functions.
3.4.4 Baseline Panel Regression Model
For comparison, a traditional fixed effects panel regression model is estimated:

LIFF; = By + B1FRISK;; + B,LGDP; + f30PEN; + p; + €51

This baseline model allows comparison between linear econometric estimation and machine
learning predictive performance.

3.5 Model Evaluation Metrics

Model performance is evaluated using the following metrics:

1. Root Mean Squared Error (RMSE)

1 ~
RMSE = /EZ(YL- — 1)

2. Mean Absolute Error (MAE)
1 .
MAE =—3 1%~ 7|

3. Coefficient of Determination (R?)

IO =R
(Y — 7)?

Lower RMSE and MAE values indicate better predictive performance, while higher R? reflects

R? =

greater explanatory power.

3.6 Cross-Validation and Robustness Procedures

To ensure model stability and prevent overfitting, k-fold cross-validation is employed. The
dataset is partitioned into ksubsets, with each subset used as a validation set while the remaining
folds serve as training data.

Hyperparameter tuning is conducted using grid search procedures to optimize model
performance.

Robustness checks include:

o Using alternative train-test splits

130



\_{\_\C E AN
D <

g "f'»ﬁ‘ ISARC academy

g TS ce e é

2 S INTERNATIONAL SCIENCE AND ART RESEARCH CENTER
2 &)
TN AT

o Testing different hyperparameter configurations

o Comparing performance across algorithms

e Including lagged variables to assess temporal stability
These procedures enhance reliability and ensure that results are not driven by sample-specific
patterns.
4. Empirical Results

4.1 Descriptive Statistics

Table 1

Descriptive Statistics of Study Variables (N = 450)
Variable Mean SD Min Max

LIFF (Log IFF) 21.462 1.684 18.102 24.913
FRISK 0.087 0.0410.019 0.214
LGDP 25.874 1.516 22.531 29.447
OPEN 0.634 0.2890.173 1.563

The descriptive statistics indicate substantial cross-country and temporal variation in illicit
financial flows and macroeconomic indicators. The dispersion in financial risk suggests
sufficient variability for predictive modeling. Economic size and trade openness also display
meaningful variation, supporting their inclusion as explanatory features.

4.2 Baseline Econometric Results
Table 2

Fixed Effects Panel Regression Results
Dependent Variable: LIFF

Variable B SE t p

FRISK  2.134 0.498 4.29 .000

LGDP 1.208 0.2734.42 .000

OPEN 1.354 0.509 2.66 .008

Constant  14.983 1.041 14.39 .000

R? (within) .418

The baseline econometric results confirm that financial risk significantly increases illicit
financial flows. Economic size and trade openness also show positive and statistically
significant effects. The model explains approximately 42% of within-country variation. While

informative for inference, this linear specification may not capture nonlinear relationships

among variables.
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4.3 Machine Learning Model Performance Comparison

Table 3

Model Performance Comparison (Test Set)
Model RMSE MAE R?
Panel Regression (FE) 1.241 0.973 418
Random Forest 0.892 0.701 .684
XGBoost 0.845 0.664 .712

Support Vector Regression 0.964 0.752 .651
The machine learning models outperform the baseline panel regression in predictive accuracy.

XGBoost achieves the lowest RMSE (0.845) and highest R? (.712), indicating superior
predictive performance. Random Forest and Support Vector Regression also perform better than
the linear econometric model. These results suggest that nonlinear relationships and interaction
effects are present in the data and are better captured by machine learning algorithms.

4.4 Feature Importance and Variable Ranking

Table 4
Feature Importance Ranking (XGBoost Model)
Rank Variable Importance Score

1 FRISK 0.374

2 LGDP 0.281

3 OPEN 0.196

4 Lagged FRISK 0.149

Financial risk emerges as the most important predictor of illicit financial flows, accounting for
approximately 37% of total model importance. Economic size ranks second, while trade
openness contributes moderately to predictive performance. The inclusion of lagged financial
risk also indicates temporal persistence in illicit financial dynamics. The ranking confirms that
macro-financial instability plays a central role in predicting illicit flows.

4.5 Discussion of Findings

The empirical findings demonstrate that machine learning models significantly improve
predictive performance compared to traditional panel regression techniques. While the baseline
econometric model confirms the positive relationship between financial risk and illicit financial
flows, machine learning algorithms capture additional nonlinearities and interactions.
XGBoost emerges as the most accurate predictive model, suggesting that ensemble boosting
techniques are particularly effective in modeling complex macroeconomic relationships.
Feature importance analysis highlights financial risk as the dominant predictor, reinforcing the

importance of macroeconomic stability in mitigating illicit financial flows.
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Overall, the results indicate that predictive modeling using machine learning provides enhanced
analytical capability for identifying high-risk environments and may serve as a foundation for
early-warning systems in financial governance.

5. Conclusion and Policy Implications

5.1 Summary of Key Findings

This study applied machine learning techniques to predict illicit financial flows using
macroeconomic and financial risk indicators. The results provide several important insights.
First, the baseline econometric model confirms that financial risk, economic size, and trade
openness are significant determinants of illicit financial flows. Higher macroeconomic
volatility is associated with increased cross-border financial leakages.

Second, the machine learning models substantially outperform the traditional panel regression
in predictive accuracy. Ensemble methods, particularly Gradient Boosting (XGBoost), achieve
the lowest prediction errors and highest explanatory power. This indicates that illicit financial
flows are influenced by nonlinear interactions and complex patterns that linear models may not
fully capture.

Third, feature importance analysis reveals that financial risk is the most influential predictor of
illicit financial flows, followed by economic size and trade openness. The presence of lagged
financial risk among the top predictors suggests persistence and dynamic effects in illicit
financial behavior.

Overall, the findings demonstrate that machine learning provides superior predictive
performance and deeper insights into the macro-financial drivers of illicit financial flows.

5.2 Policy Implications

The results have several policy implications.

First, financial stability should be prioritized as a key strategy for reducing illicit financial
flows. Since financial risk emerges as the most important predictor, policymakers should focus
on maintaining exchange rate stability, controlling inflation volatility, and strengthening
financial sector resilience.

Second, predictive modeling can be integrated into financial monitoring systems. Machine
learning models can serve as early-warning tools that identify high-risk environments before
illicit financial flows escalate. Governments and financial oversight institutions can use these

predictive tools to allocate monitoring resources more efficiently.
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Third, economic openness policies should be accompanied by strengthened financial oversight
mechanisms. While trade integration promotes growth, it may also create opportunities for
financial leakage. Therefore, regulatory systems must evolve alongside economic liberalization.
Finally, policymakers should adopt data-driven approaches to financial governance. The
integration of advanced analytics into macroeconomic management can enhance transparency,
accountability, and risk management.

5.3 Methodological Implications

This study highlights the growing relevance of machine learning in macroeconomic and
financial research. The superior performance of machine learning algorithms compared to
traditional panel regression suggests that predictive modeling can complement inferential
econometric approaches.

Machine learning techniques allow researchers to capture nonlinear relationships, interaction
effects, and complex data structures without imposing restrictive functional assumptions. The
comparative framework used in this study demonstrates the value of integrating econometric
and machine learning methodologies.

Furthermore, feature importance analysis provides interpretable insights into variable
relevance, bridging the gap between predictive analytics and policy-oriented research.

5.4 Limitations of the Study

Despite its contributions, the study has certain limitations.

First, the analysis relies on country-level aggregate data, which may conceal firm-level or
sector-specific dynamics. Micro-level data could offer deeper insights into illicit financial
behavior.

Second, machine learning models prioritize predictive accuracy rather than causal inference.
While the models identify important predictors, they do not establish direct causality.

Third, the quality of predictions depends on data availability and measurement accuracy.
Estimation of illicit financial flows is inherently challenging, and measurement error may
influence model performance.

Finally, the study focuses on a selected set of macroeconomic indicators. Additional financial
and institutional variables may further improve predictive performance.

5.5 Directions for Future Research

Future research may extend this study in several ways.
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First, researchers could incorporate additional financial and governance indicators to enhance
predictive accuracy. Including political risk measures or banking sector indicators may provide
a more comprehensive model.

Second, advanced machine learning techniques such as deep learning or neural networks could
be explored to capture higher-order nonlinearities.

Third, dynamic prediction models using time-series forecasting frameworks could be developed
to assess forward-looking predictive performance.

Fourth, future studies may compare predictive performance across different regional groups to
examine heterogeneity in illicit financial behavior.

Finally, integrating explainable artificial intelligence techniques could further enhance
interpretability and strengthen the link between predictive modeling and policy design.

In conclusion, this study demonstrates that machine learning approaches provide powerful tools
for predicting illicit financial flows and offer meaningful policy insights for strengthening
financial governance and macroeconomic stability.
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ENERGY GRID CONNECTED ELECTRIC VEHICLE CHARGING STATION
WITH MULTI RENEWABLE SOURCE

B.Ramakrishna , Assistant professor ,MVSR Engineering College.

G.Sai charan (2451-21-734-073),Final Year Student,MVSR Engineering college

B.Sai kiran (2451-21-734-074), Final Year Student ,MVSR Engineering college

K.Sai sharan reddy (2451-21-734-075, Final Year Student, MVSR Engineering college

ABSTRACT
This paper presents a hybrid renewable energy-based wireless power transfer system for

charging electric vehicles, utilizing both solar energy and a mini wind turbine. The system
integrates solar panels and a wind turbine to harness energy, which is stored in a battery and
used to charge vehicles wirelessly through inductive coupling.

An Arduino microcontroller manages the charging process, detecting vehicle presence via IR
sensors and activating a relay to initiate power transfer. Voltage and temperature sensors
monitor battery conditions, ensuring safe operation. LEDs indicate charging status, while dual
power transfer and receiver coils enable efficient energy transmission over a short range,
making it ideal for small-scale or model EVs. This eco-friendly, contactless charging solution
demonstrates the potential for scalable applications in full-sized EV charging infrastructure,

leveraging multiple renewable sources for sustainable energy generation.
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LAPLACE TRANSFORM FOR MODELLING POPULATION GROWTH AND
DECLINE
Paveena P[1],C N Maheswari[2] ,Priyadharshini S[3],Pradhysri P[4],Vanthana G[5]
Department of EEE, RMK Engineering College, Thiruvallur, India

Abstract:

Population growth and decline are dynamic social phenomena influenced by factors such as
birth rate, death rate, migration, and policy interventions. Mathematical modelling provides an
effective framework to analyse and predict these population changes over time. Among various
analytical tools, the Laplace Transform offers a systematic method for solving population
growth equations and understanding their long-term behaviour.

This study demonstrates the application of the Laplace Transform in modelling population
dynamics by converting time-domain differential equations into algebraic equations in the
complex frequency domain. Simple linear and exponential population models are considered to
represent both growth and decline scenarios. The transform-based approach simplifies
mathematical analysis, efficiently incorporates initial conditions, and helps identify stability
and equilibrium states of population systems.

By integrating mathematical techniques with social science perspectives, the proposed model
supports population forecasting and aids policymakers in evaluating demographic trends and
planning sustainable development strategies. The study emphasizes the usefulness of the
Laplace Transform as a bridge between mathematics and social science research.

Keywords:

Laplace Transform, Population Growth, Population Decline, Mathematical Modelling,

Differential Equations, Demographic Analysis, Social Data, Time-Series Analysis
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NATURAL RESOURCES

Shalini S, Priyanka K, Aishwarya S, Varshana Deepa M
Department of EEE, R.M.K. Engineering College, Thiruvallur, India

Abstract:

Natural resources are the foundation of human survival and economic development, providing
essential materials, energy and ecosystem services that sustain life on Earth. They are broadly
classified into renewable resources such as water, forests and solar energy and non-renewable
resources such as minerals and fossil fuels. Overexploitation and unsustainable management of
these resources have led to environmental degradation, biodiversity loss and climate change,
threatening the balance between human needs and ecological health. Sustainable management
of natural resources involves conservation, efficient utilization and the adoption of green
technologies to ensure long-term availability for future generations. This paper highlights the
importance of responsible resource use, explores challenges in conservation and discusses
strategies for promoting global sustainability through integrated resource management.
Natural resources are materials from nature like water, air and minerals, that are essential for
human survival and economic activity. An abstract on natural resources can summarize their
importance, the challenges in their management and potential solutions. Key aspects include
their classification (renewable vs. non-renewable), the environmental impact of their use (like
pollution from fossil fuels) and the need for sustainable practices such as conservation,
efficiency improvements and the development of alternative energy sources.

Keywords: Economic development , Sustainable development, Renewable resources,
Biodiversity, Environmental degradation, Conservation, Climate change, Resource

management.
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FUNGAL CHITIN AND CHITOSAN VALORIZATION:
EXTRACTION, CHARACTERIZATION AND EMERGING APPLICATIONS IN
AGRICULTURE AND ENVIRONMENT

Zakaria FAHYM?, Amine MOUBARIK?, Abdelouahed HAJJAJI*
1 Biotechnology and Sustainable Development of Natural Resources Unit (UB2DRN),
Polydisciplinary Faculty, Sultan Moulay Slimane University, Beni Mellal (MOROCCO)
2 Chemical Processes and Applied Materials Laboratory (LPCMA), Polydisciplinary Faculty, Sultan
Moulay Slimane University, Beni Mellal (MOROCCO)
ABSTRACT

Chitin and its derivative chitosan are natural biopolymers renowned for their biodegradability,
biocompatibility, and versatile bioactivities, including antimicrobial and antioxidant properties.
Traditionally sourced from crustacean shells, industrial chitin poses ecological and allergenic
challenges. In contrast, fungal sources—such as Agaricus bisporus (a macrofungus) and
Aspergillus niger (a microfungus)—emerge as promising, sustainable, and allergen-free
alternatives.

Our study presents an integrated approach combining conventional and microwave-assisted
extraction methods to enhance yield and functional quality of fungal-derived chitin and
chitosan. The methodology involves deproteinization, demineralization, decolorization, and
deacetylation—processes optimized to minimize solvent use, reduce environmental impact, and
regulate the degree of deacetylation (DDA), a key factor governing the polymer's final
properties. Comprehensive characterization (chemical yield, DDA, and thermo-structural
properties) was conducted, alongside functional assessments such as antimicrobial activity and
film-forming ability. Results highlight:

(1) the efficiency of microwave-assisted extraction in boosting yield;

(2) strong correlation between extraction conditions and DDA,

(3) the influence of DDA on biological performance;

(4) the potential of underused fungal strains for eco-innovative applications.

This work demonstrates the viability of fungal chitin as a standardized, high-performance
biopolymer for biomedical, food packaging, environmental, and cosmetic applications. Our
approach aligns with circular bioeconomy principles, paving the way for cleaner, safer, and
value-added biomaterials.

Key words : Fungi, Biopolymer extraction, Chitin and chitosan, Characterization, Green

valorization and applications.
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BELIRSIZLiK CAGINDA GENCLIGIN KIRILGANLIGI: UNIVERSITE
} OGRENCILERI UZERINE BIR ARASTIRMA
Ogr. Gor. Dr. Can CELIKTAS
Osmaniye Korkut Ata Universitesi, Saglik Hizmetleri Meslek Yiiksekokulu, 80000, Osmaniye,
Tarkiye
ORCID: 0000-0002-7357-5740
OZET
Arastirmanin amaci, Tiirkiye’de liniversite 6grencilerinin gelecek kaygisi, yasam doyumu ve
psikolojik dayaniklilik diizeyleri arasindaki iliskileri incelemektir. Calisma, sosyolojik olarak
kirilgan bir donemden gegcen geng bireylerin psikososyal durumunu anlamay1 hedeflemekte;
Ozellikle toplumsal belirsizlik ortaminda bu degiskenlerin nasil etkilesime girdigini ortaya
koymay1 amaglamaktadir. Nicel aragtirma stratejisi cercevesinde, kesitsel ve nedensel
karsilastirmal1 bir arastirma modeli kullanilarak gerceklestirilen bu ¢alismanin evreni, 2025-
2026 egitim-dgretim yilinda Osmaniye Korkut Ata Universitesinde 6grenim gérmekte olan 320
lisans 6grencisinden olusturmaktadir. Aragtirmada elde edilen bulgulara gore, elde edilen puan
ortalamalar1 gen¢ bireylerin orta diizey gelecek kaygisina sahip oldugunu gostermektedir.
Yapilan korelasyon analizinde psikolojik dayanikliligin koruyucu bir faktor olarak yer aldigi
ve yasam doyumu ile arasinda anlaml pozitif, gelecek kaygisi ile arasinda anlamli negatif
korelasyon oldugu goriilmektedir. Ayrica psikolojik dayanikliligin gelecek kaygisi ve yasam
doyumu arasindaki iliskide kismi araci role sahip oldugu bulunmustur. Gelecek kaygisinin
yasam doyumu {lizerindeki etkisi aract model olan psikolojik dayaniklilik devreye girdiginde
azaldig goriilmiistiir. Kisaca ifade edilirse; belirsizligin arttigi modern ¢agda gencler, gelecege
ilisgkin 6nemli bir kaygi tasimakta ve bu kaygi bireyleri psikolojik dayanikliligim
asindirmaktadir. Dayaniklilik diistiikce ayn1 zamanda yasam doyumunda da azalma meydana
gelmektedir. Ancak burada psikolojik dayaniklilik tampon mekanizma gorevi gormekte ve
kayginin etkisini kismen hafifletmektedir.
Anahtar Kelimeler: Belirsizlik Cagi, Gelecek Kaygisi, Psikolojik Dayaniklilik, Yasam
Doyumu, Universite Ogrencileri.

YOUTH VULNERABILITY IN AN AGE OF UNCERTAINTY: ASTUDY ON
UNIVERSITY STUDENTS
ABSTRACT

The aim of the study is to examine the relationships between future anxiety, life satisfaction
and psychological resilience levels of university students in Turkey. The study aims to
understand the psychosocial situation of young individuals who are going through a

sociologically fragile period; it aims to reveal how these variables interact, especially in an
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environment of social uncertainty. The population of this study, which was conducted using a
cross-sectional and causal comparative research model within the framework of a quantitative
research strategy, consists of 320 undergraduate students studying at Osmaniye Korkut Ata
University in the 2025-2026 academic year. According to the findings obtained in the study,
the mean scores indicate that young individuals have moderate future anxiety. In the correlation
analysis, it is seen that psychological resilience is a protective factor and there is a significant
positive correlation with life satisfaction and a significant negative correlation with future
anxiety. In addition, psychological resilience was found to have a partial mediating role in the
relationship between future anxiety and life satisfaction. It was observed that the effect of future
anxiety on life satisfaction decreased when psychological resilience, which is a mediating
model, came into play. Briefly stated; in the modern age of increased uncertainty, young people
have significant anxiety about the future and this anxiety erodes the psychological resilience of
individuals. As resilience decreases, life satisfaction also decreases. However, here
psychological resilience acts as a buffer mechanism and partially alleviates the effect of anxiety.
Keywords: Age of Uncertainty, Future Anxiety, Psychological Resilience, Life Satisfaction,
University Students.
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YABANCILARA TURKCE OGRETIMINDE CUMLE BiLGiSI KONUSUNUN
OGRETIMI: ISLEVSEL DiL KULLANIMI ODAKLI BiR YAKLASIM

Mesut TOPRAK

Glimiishane University, Kelkit Aydin Dogan Vocational College, Civil Aviation Cabin Services
Program, Giimiishane, Turkey
ORCID: 0000-0001-8189-1308

OZET

Kiiresellesen diinyada dillerin stratejik 6nemi artarken, Tiirk¢e de hem jeopolitik konumu hem
de kilturel mirasiyla yabanci dil olarak 6grenilme talebi en ¢ok artan dillerden biri haline
gelmistir. Bu ilginin bir sonucu olarak, yabancilara Tiirkge 6gretimi alani, son yirmi yilda
disiplinler aras1 bir yaklasimla kuramsal ve uygulamali c¢alismalarin odagi olmustur. Bu
bildirinin amaci, yabancilara Tiirk¢e 6gretiminde climle bilgisi 6gretiminin dil becerileriyle
biitiinlesik bicimde nasil yapilandirilabilecegini tartismak ve islevsel dil kullanim1 temelli bir
ogretim cergevesi Onermektir. Tiirkcenin sondan eklemeli yapisi, yiikklem merkezli ciimle
orgiisii ve sdzdizimsel esnekligi, yabanci 6grenenler acisindan ciimle kurma siirecini karmasik
hale getirebilmekte; 6zellikle 6zne—nesne—yiiklem dizilisi, timce i¢i eklenmeler ve yan
ctimlecik yapilar1 6grenme giigliiklerine yol agmaktadir.

Calisma, nitel arastirma yaklagimi ¢ercevesinde dokiiman analizi yontemiyle yiirtitiilmistiir.
A1-B2 diizeyinde kullanilan Istanbul ve Yedi iklim yaynlarinin ders kitaplar1 ve dgretim
materyalleri; climle tiirlerinin sunulus big¢imi, Ornekleme stratejileri ve beceri temelli
etkinliklerle iliskisi a¢isindan incelenmistir.

Bulgular, mevcut materyallerde ciimle bilgisinin ¢ogunlukla kural merkezli ve parcali bigcimde
sunuldugunu; konusma ve yazma becerileriyle yeterince biitiinlestirilmedigini gostermektedir.
Ozellikle birlesik ve bagl ciimle yapilarmin, anlam baglamindan kopuk alistirmalarla islendigi;
ogrenenlerin gergek iletisim durumlarinda bu yapilar1 kullanmakta zorlandiklari belirlenmistir.
Sonug olarak, yabancilara Tiirk¢e 6gretiminde ciimle bilgisi; salt bicimsel kurallar ¢ergevesinde
degil, anlam ve kullanim boyutlariyla ele alinmalidir. Ciimle yapilarinin dinleme, konusma,
okuma ve yazma becerileriyle biitiinlestirilerek; otantik metinler ve performans temelli goérevler
araciligiyla 6gretilmesi onerilmektedir. Baglam temelli 6rnekler ve gorev odakli etkinliklerle
desteklenen 6gretim siire¢lerinin, 6grencilerin climle kurma dogrulugunu ve akiciligini anlaml
bicimde artiracagi diisiiniilmektedir. Bu yaklasim, 6grenenlerin Tiirk¢eyi yalnizca dogru degil,
ayn1 zamanda islevsel ve baglama uygun bicimde kullanmalarina katki saglayacagi

onerilmektedir.
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Anahtar Kelimeler: Yabancilara Tirkc¢e Ogretimi, ciimle bilgisi, dil bilgisi 6gretimi,

iletisimsel yeterlik, gérev temelli 6grenme.

TEACHING SENTENCE STRUCTURE IN TURKISH LANGUAGE INSTRUCTION
FOR FOREIGNERS: A FUNCTIONAL LANGUAGE USE APPROACH
ABSTRACT

In a globalising world where the strategic importance of languages is increasing, Turkish has
become one of the languages with the highest demand for learning as a foreign language, due
to both its geopolitical position and its cultural heritage. As a result of this interest, the field of
teaching Turkish to foreigners has been the focus of theoretical and applied studies with an
interdisciplinary approach over the last twenty years. The aim of this paper is to discuss how
sentence structure teaching in Turkish language teaching to foreigners can be structured in an
integrated manner with language skills and to propose a teaching framework based on
functional language use. The agglutinative structure of Turkish, its verb-centred sentence
structure, and its syntactic flexibility can complicate the sentence formation process for foreign
learners; in particular, the subject—object—verb order, intrasentential additions, and subordinate
clause structures cause learning difficulties.

The study was conducted using the document analysis method within the framework of a
qualitative research approach. Textbooks and teaching materials published by Istanbul and Yedi
Iklim for levels A1-B2 were examined in terms of the presentation of sentence types, sampling
strategies, and their relationship with skill-based activities.

The findings indicate that sentence information in existing materials is mostly presented in a
rule-centred and fragmented manner; it is not sufficiently integrated with speaking and writing
skills. In particular, it has been determined that compound and complex sentence structures are
practised in exercises disconnected from their meaning context; learners struggle to use these
structures in real communication situations.

In conclusion, sentence structure in teaching Turkish to foreigners should be approached not
only within the framework of purely formal rules, but also in terms of meaning and usage. It is
recommended that sentence structures be taught by integrating them with listening, speaking,
reading and writing skills, using authentic texts and performance-based tasks. It is believed that
teaching processes supported by context-based examples and task-oriented activities will
significantly improve students' sentence construction accuracy and fluency. This approach is
suggested to contribute to learners using Turkish not only correctly but also functionally and

contextually appropriately.
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communicative competence, task-based learning.
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